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Objective: Previous cross-sectional studies have demonstrated that the body

roundness index (BRI) is associated with knee osteoarthritis (KOA). However, no

longitudinal studies have confirmed this association. This study aims to explore

the link between BRI and KOA risk in the Chinese population through longitudinal

analysis and to evaluate its utility in early diagnosis and risk prediction.

Methods: This study utilizes data from the China Health and Retirement

Longitudinal Study (CHARLS). A total of 7,318 participants who were followed

from 2015 to 2020 were included. BRI was calculated using physical

examinations and questionnaire data, and participants were categorized by

quartiles. The relationship between BRI and KOA risk was assessed using

multivariate weighted regression models and trend tests, while subgroup and

sensitivity analyses were conducted to ensure the robustness of the findings.

Results: After 5 years of follow-up, 1,035 participants (14.14%) were diagnosed

with KOA. Findings indicate a positive correlation between BRI and KOA risk (HR

= 1.08, 95%CI: 1.02–1.13, p= 0.0039), with an increasing trend in KOA risk across

BRI quartiles (p for trend= 0.0033). Subgroup analysis reveals that the association

is particularly strong among individuals aged 50–59, males, those living in rural

areas, and those without cardiovascular disease.

Conclusion: This study establishes that an increase in BRI significantly elevates

KOA risk. These findings suggest that BRI could be an e�ective tool for KOA risk

assessment and could contribute to the development of personalized prevention

strategies. Additionally, BRI is valuable in elucidating the potential mechanisms

linking body fat distribution and inflammatory responses in KOA progression.

KEYWORDS

knee osteoarthritis, body roundness index, China Health and Retirement Longitudinal

Study, longitudinal study, risk

1 Introduction

Osteoarthritis (OA) is the most common cause of joint pain worldwide, affecting

all joints throughout the body, with knee osteoarthritis (KOA) being the most common

clinical manifestation (1, 2). Its etiology is multifactorial, encompassing mechanical load,

metabolic disorders, chronic inflammation, and genetic factors (3, 4). In addition, some
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risk factors such as age, female gender, and history of joint

injuries are common causes of knee osteoarthritis [38588890].

The common pathogenic characteristics of these risk factors are

synovitis and cartilage degeneration in the joint cavity, which

induce the release of inflammatory factors and cause persistent joint

pain (5), especially in the joint cavity where physical injuries such

as meniscus cause synovitis and trigger the release of inflammatory

chemokines, leading to a more obvious cascade reaction of

inflammation (6). As the world’s second most populous country,

China is experiencing a rising prevalence of KOA, driven by an

aging population and lifestyle changes, posing a significant public

health challenge (7). A longitudinal study over 4 years reported

a high cumulative incidence of symptomatic KOA among older

adults in China at 8.5% (8). Despite this, effective markers for

predicting KOA remain inadequate (9). With the growing issue

of obesity, the link between obesity-related metrics and KOA has

garnered increasing attention (10). Unlike the traditional body

mass index (BMI), which is calculated from height and weight

and often used to assess obesity and associated health risks, BMI

does not capture variations in fat distribution and body shape,

and its suitability for children and adolescents is limited (11).

Consequently, there is a pressing need for more accurate and

comprehensive tools to assess and predict health risks.

Body Roundness Index (BRI), introduced by Thomas et al.,

is an advanced anthropometric measure that effectively reflects

abdominal fat accumulation and total body fat by incorporating the

geometric characteristics of waist circumference and height (11).

BRI is applicable across different genders and ages, demonstrates

a stronger correlation with metabolic diseases, accounts for

body shape, and offers enhanced risk stratification, addressing

the limitations of BMI. These advantages have facilitated its

widespread use in disease prevention (11). Prior research has

established a strong association between BRI and metabolic

syndrome, insulin resistance, and cardiovascular diseases (12–14),

which are also key risk factors for the development of KOA

(15, 16). Furthermore, obesity may significantly influence the

pathogenesis of KOA through increased mechanical load and

induction of low-grade inflammation (17). Nevertheless, studies

investigating the link between BRI and KOA risk are scarce

(18–20), these research reports are all from the National Health

and Nutrition Examination Survey (NHANES), which confirms

a positive correlation between BRI and OA. And these studies

are all cross-sectional studies, lacking longitudinal cohort studies,

especially in specific populations where longitudinal studies are

almost non-existent. Consequently, a thorough examination of

BRI’s potential for early diagnosis and risk prediction of KOA

is imperative.

The China Health and Retirement Longitudinal Study

(CHARLS) has gathered high-quality microdata from individuals

aged 45 and above across 28 provinces, 150 county-level units,

and 450 village-level units in China. Its primary goal is to advance

interdisciplinary research on aging by addressing the challenges of

Abbreviations: KOA, knee osteoarthritis; BRI, body roundness index; CHARLS,

China Health and Retirement Longitudinal Study; BMI, body mass index;

WBC, white blood cell; PLT, platelet; LDL-C, Low-Density Lipoprotein

Cholesterol.

population aging (21, 22). Data collection in CHARLS is primarily

conducted through questionnaire surveys, covering basic personal

information, health status, physical measurements, employment,

retirement, and pensions (21). Utilizing the CHARLS database, this

study examines the relationship between BRI and KOA, aiming

to establish a scientific foundation for early identification, precise

prevention, and strategy development for KOA. It also seeks to

provide new insights into BRI and its associated metrics in joint

degenerative diseases.

2 Methods

2.1 Study design and population

This study adhered to the guidelines and recommendations

of CHARLS. The dataset is available at http://charls.pku.edu.cn.

We included participants from the 2015 survey who underwent

physical examinations and provided baseline data. We have

established some criteria to exclude participants who do not

meet the research criteria: (1) those who were under 45 years

old when participating in the questionnaire survey in 2015; (2)

Diagnosed with KOA; (3) Lack of BRI survey information; (4)

Lack of information on potential KOA influencing variables; (5)

Participants who were lost to follow-up in 2020. As CHARLS

received approval from the Institutional Review Board of Peking

University and all participants provided written informed consent,

no further ethical approval was required for this study.

2.2 BRI assessment

BRI was developed by Thomas et al. using three independent

databases with 7166 participants and validated through variable

analysis such as height, weight, race, and body fat percentage.

The prediction formula was calculated by rigorously measuring

waist circumference and height, as follows: BRI = 364.2–365.5

× [1 – (WC (m)/2π)2/(0.5 × height (m))2]1/2 (11). These data

were collected by professionally trained personnel to ensure the

reliability of the results.

2.3 KOA assessment

The diagnosis of KOA was determined based on the physical

examination and questionnaire survey of CHARLS in 2015.

Participants were asked: (1) “Has a doctor diagnosed you with

arthritis/rheumatism?”; (2) “Are you often troubled by physical

pain?” If the answer to both questions was “No,” KOAwas excluded.

If “Yes,” they proceeded to the next question: (3) For those who

responded “Yes,” a card depicting a human figure with marked

joints was presented, and participants were asked to identify the

painful joints, including the knee. If knee pain was reported,

either independently or in conjunction with a doctor’s diagnosis of

arthritis/rheumatism, KOA was confirmed (8).
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2.4 Covariate assessment

To mitigate the influence of potential confounding factors,

further analyses of covariates that might impact BRI and

KOA risk were conducted. Based on the variables collected

from the CHARLS database questionnaire survey, reference to

previous research variables, and clinical experience selection, the

following variable adjustments will be made (18), included: (1)

Demographic data (Age, BMI, Sex, Education, Marital status,

Residence); (2) Questionnaire data (Smoking, Drinking, Self-

health, Life-satisfaction, Fall, Stroke, Diabetes, Cardiovascular

Disease, Dyslipidemia, Lung disease); (3) Laboratory data

[white blood cell (WBC); platelet (PLT), low-density lipoprotein

cholesterol (LDL-C)].

2.5 Statistical analysis

Baseline characteristics of participants were presented as

frequencies (%) for categorical variables and means ± standard

deviations (x ± s) for continuous variables. Chi-square tests and

either the Kruskal-Wallis H test or analysis of variance (ANOVA)

were used depending on the normality of data distribution.

Analyses utilized a weighting scheme, and results for continuous

and categorical variables were reported as weightedmeans (95%CI)

and proportions (95% CI), respectively. The relationship between

BRI and KOA risk was examined using weighted multivariate

regression analysis, with covariates adjusted separately to ensure

the validity of the results. Three models were constructed: Model

1 assessed the basic association between BRI and KOA risk;

Model 2 further adjusted for age, sex, education, marital status,

and residence; Model 3 included comprehensive adjustments for

demographic and health-related variables. The credibility of the

regression results was verified through trend tests, and potential

linear associations were evaluated using smooth curve fits and

weighted generalized additive models. Subgroup analyses were

conducted based on age, sex, residence, and health conditions to

examine the relationship between BRI and KOA risk. Sensitivity

analysis employed the receiver operating characteristic curve

(ROC) comparing BRI with BMI to evaluate the predictive model’s

effectiveness. All statistical analyses were performed using SPSS

25.0 (IBM Corp., Armonk, NY, USA), R software (http://www.R-

project.org), and EmpowerStats (http://www.empowerstats.com),

and a p < 0.05 was deemed statistically significant.

3 Results

3.1 Characteristics of the study population
based on BRI quartiles

Following inclusion and exclusion criteria and subsequent

follow-up, participants under 45 years, lacking BRI data, or

previously diagnosed with KOA were excluded. Of the 21,095

participants surveyed in 2015, 1,163 under 45 and 4,873 with

incomplete BRI data were excluded. To minimize confounding

effects, additional covariate adjustments were made, excluding

5,446 participants lacking necessary covariates, and 1,245

diagnosed with KOA at the time of the 2015 survey. Additionally,

1,050 participants lost to follow-up by 2020 were also excluded.

Ultimately, 7,318 participants were selected for analysis (Figure 1).

The 7,318 participants (3,811 females and 3,507 males) with a

median age of 60.76 years were included. At the 5-year follow-up,

1,035 individuals (14.14%) had developed KOA. After grouping by

BRI quartiles, the incidence of KOA gradually increased (11.48 vs.

13.01 vs. 14.05 vs. 18.03, p < 0.001), with 0.44 ≤ Q1 < 3.36 (n =

1,830), 3.36≤Q1< 4.26 (n= 1,829), 4.26≤Q1< 5.23 (n= 1,830),

and 5.23 ≤ Q1 ≤ 13.86 (n = 1,830). Significant differences were

observed in terms of age, WBC, PLT, LDL-C, BMI, sex, education,

marital, residence, smoking, drinking, self-health, life-satisfaction,

diabetes, cardiovascular disease, dyslipidemia, and lung disease

among the participants (all p < 0.05; Table 1).

3.2 Association between BRI and the risk of
KOA

The study indicated a positive correlation between an increase

in BRI and the risk of KOA (Table 2). This association was evident

in the initial unadjusted Model 1 (HR = 1.15, 95% CI: 1.10–

1.20, p < 0.0001) and remained significant in the subsequently

adjusted Model 2 (HR = 1.08, 95% CI: 1.03–1.13; p = 0.0020)

and the fully adjusted Model 3 (HR = 1.08, 95% CI: 1.02–1.13, p

= 0.0039). The risk of KOA increased progressively with higher

BRI quartiles (p for trend = 0.0033). Additionally, there is a linear

correlation between smooth curve fits and weighted generalized

additive models (Figure 2).

3.3 Evaluation of the prediction model

The area under the ROC curve was 0.557, indicating adequate

discriminatory ability (95% CI: 0.538–0.576). Both BRI and BMI

can predict the risk of KOA (area under the curve: 0.557 vs. 0.540,

p= 0.0051; Figure 3 and Supplementary Table S1).

3.4 Subgroup analysis

To control for potential variations in the positive correlation

between BRI and KOA, we conducted subgroup analyses and

interaction tests. The analyses were stratified by age, sex, residence,

smoking, drinking, fall, stroke, diabetes, cardiovascular disease,

dyslipidemia, and lung disease. Covariates adjusted in all subgroups

included education, marital status, self-health, life-satisfaction,

WBC, PLT, LDL-C, age, sex, residence, smoking, drinking, fall,

stroke, diabetes, cardiovascular disease, and dyslipidemia. notably,

in the age group of 50–59, an increase in BRI was associated with a

heightened risk of KOA (HR= 1.21, 95% CI: 1.08–1.36, p= 0.001),

as well as among males (HR = 1.12, 95% CI: 1.01–1.24, p = 0.008),

those living in rural areas (HR = 1.12, 95% CI: 1.03–1.21, p =

0.007), smokers (HR= 1.09, 95%CI: 1.03–1.15, p= 0.033), drinkers

(HR= 1.12, 95%CI: 1.01–1.24, p= 0.030), and participants without

falls (HR = 1.11, 95% CI: 1.03–1.19, p = 0.006), without stroke

(HR = 1.10, 95% CI: 1.03–1.18, p= 0.004), lung disease (HR =
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FIGURE 1

Flowchart of participants’ selection. BRI, body roundness index; CHARLS, China Health and Retirement Longitudinal Study; KOA, knee osteoarthritis.

1.11, 95% CI: 1.03–1.19, p = 0.004), and cardiovascular disease

(HR = 1.10, 95% CI: 1.03–1.18, p = 0.004). In the interquartile

subgroup analysis, compared with the Q1 group, the Q4 group had

an increased risk of developing KOA in the age range of 50–59 years

(HR = 1.79, 95% CI: 1.24–2.58, p = 0.002), male (HR = 1.46, 95%

CI: 1.02–2.09, p = 0.039), those living in rural areas (HR = 1.46,

95% CI: 1.14–1.88, p = 0.003), drinkers (HR = 1.40, 95% CI: 1.01–

1.94, p = 0.044), without falls (HR = 1.36, 95% CI: 1.09–1.71, p =

0.009), without stroke (HR = 1.34, 95% CI: 1.09–1.65, p = 0.006),

cardiovascular disease (HR = 1.50, 95% CI: 1.19–1.88, p = 0.002),

cardiovascular disease (HR = 1.50, 95% CI: 1.19–1.88, p = 0.002),

non-dyslipidemia (HR = 1.34, 95% CI: 1.07–1.69, p = 0.012), and

lung disease (HR = 1.40, 95% CI: 1.12–1.75, p = 0.003). However,

interaction tests showed no significant interactions (all p > 0.05;

Figure 4 and Supplementary Table S2).

4 Discussion

This longitudinal cohort study of 7,318 participants from the

CHARLS database aimed to assess the association between BRI

and KOA risk in the Chinese population. The results revealed a

significant positive correlation between an increase in BRI and

the prevalence of KOA, consistent across all adjusted models and

subgroup analyses. Furthermore, our study found that, consistent

with traditional BMI, BRI can serve as a discriminative index for

KOA disease risk, indicating that BRI could be an effective tool

for assessing KOA prevalence and offers valuable insights for early

clinical prevention.

As a novel obesity measurement index, BRI has been widely

employed in predicting the risks associated with various diseases

due to its unique advantages (23, 24). First, similar to BMI’s

indication of fat accumulation, an increase in BRI also signifies

enhanced body fat distribution (25), which may directly or

indirectly impact the degeneration of weight-bearing joints such

as the knee. High BRI values, indicative of increased adipose

tissue content, are significant as adipose tissue acts as an

active endocrine organ, secreting various pro-inflammatory factors

like leptin, tumor necrosis factor-α, and interleukin-6. These

factors potentially accelerate cartilage degeneration by inducing

chondrocyte apoptosis or inhibiting their anabolic metabolism

(26, 27). Additionally, adipose tissue metabolites, such as free fatty
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TABLE 1 Characteristics of the study population according to BRI quartiles.

BRI quartile All Q1 (0.44–3.36) Q2 (3.36–4.26) Q3 (4.26–5.23) Q4 (5.23–13.86) P-value

N 7,318 1,830 1,829 1,829 1,830 –

Age (years) 60.76± 8.76 61.07± 8.91 60.38± 8.68 60.28± 8.69 61.30± 8.74 <0.001

WBC (1× 109/L) 5.94± 1.75 5.78± 1.92 5.83± 1.66 5.99± 1.68 6.16± 1.72 <0.001

PLT (109/L) 204.12± 72.88 194.53± 74.22 202.43± 68.83 208.03± 73.05 211.50± 74.19 <0.001

LDL-C (mg/dl) 102.71± 28.97 96.98± 27.74 102.45± 28.07 104.97± 29.39 106.43± 29.74 <0.001

BMI (kg/m2) 24.00± 3.72 20.31± 2.06 22.84± 1.93 24.85± 2.09 27.99± 3.38 <0.001

Sex (%) <0.001

Female 3,811 (52.08%) 586 (32.02%) 868 (47.46%) 1,042 (56.97%) 1,315 (71.86%)

Male 3,507 (47.92%) 1,244 (67.98%) 961 (52.54%) 787 (43.03%) 515 (28.14%)

Education (%) <0.001

Primary school and below 3,016 (41.21%) 725 (39.62%) 689 (37.67%) 714 (39.04%) 888 (48.52%)

Junior high school 1,690 (23.09%) 462 (25.25%) 433 (23.67%) 413 (22.58%) 382 (20.87%)

Senior high school 1,724 (23.56%) 444 (24.26%) 460 (25.15%) 451 (24.66%) 369 (20.16%)

University and above 888 (12.13%) 199 (10.87%) 247 (13.50%) 251 (13.72%) 191 (10.44%)

Marital (%) 0.018

Unmarried 828 (11.31%) 201 (10.98%) 183 (10.01%) 202 (11.04%) 242 (13.22%)

Married 6,490 (88.69%) 1,629 (89.02%) 1,646 (89.99%) 1,627 (88.96%) 1,588 (86.78%)

Residence (%) <0.001

Urban 2,726 (37.25%) 550 (30.05%) 638 (34.88%) 762 (41.66%) 776 (42.40%)

Rural 4,592 (62.75%) 1,280 (69.95%) 1,191 (65.12%) 1,067 (58.34%) 1,054 (57.60%)

Smoking (%) <0.001

No 4,109 (56.15%) 698 (38.14%) 979 (53.53%) 1,122 (61.34%) 1,310 (71.58%)

Yes 3,209 (43.85%) 1,132 (61.86%) 850 (46.47%) 707 (38.66%) 520 (28.42%)

Drinking (%) <0.001

No 3,925 (53.63%) 826 (45.14%) 941 (51.45%) 976 (53.36%) 1,182 (64.59%)

Yes 3,393 (46.37%) 1,004 (54.86%) 888 (48.55%) 853 (46.64%) 648 (35.41%)

Self-health (%) 0.003

Excellent 221 (3.02%) 58 (3.17%) 50 (2.73%) 45 (2.46%) 68 (3.72%)

Very good 1,064 (14.54%) 293 (16.01%) 243 (13.29%) 249 (13.61%) 279 (15.25%)

Good 4,136 (56.52%) 1,038 (56.72%) 1,048 (57.30%) 1,006 (55.00%) 1,044 (57.05%)

Fair 932 (12.74%) 234 (12.79%) 245 (13.40%) 255 (13.94%) 198 (10.82%)

Poor 965 (13.19%) 207 (11.31%) 243 (13.29%) 274 (14.98%) 241 (13.17%)

Life-satisfaction (%) 0.003

Completely satisfied 82 (1.12%) 21 (1.15%) 21 (1.15%) 22 (1.20%) 18 (0.98%)

Very satisfied 394 (5.38%) 125 (6.83%) 93 (5.08%) 99 (5.41%) 77 (4.21%)

Somewhat satisfied 3,582 (48.95%) 902 (49.29%) 880 (48.11%) 932 (50.96%) 868 (47.43%)

Not very satisfied 2,786 (38.07%) 649 (35.46%) 713 (38.98%) 663 (36.25%) 761 (41.58%)

Not at all satisfied 474 (6.48%) 133 (7.27%) 122 (6.67%) 113 (6.18%) 106 (5.79%)

Fall (%) 0.299

No 6,216 (84.94%) 1,553 (84.86%) 1,566 (85.62%) 1,566 (85.62%) 1,531 (83.66%)

Yes 1,102 (15.06%) 277 (15.14%) 263 (14.38%) 263 (14.38%) 299 (16.34%)

(Continued)

Frontiers inNutrition 05 frontiersin.org

https://doi.org/10.3389/fnut.2025.1533966
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Jiang et al. 10.3389/fnut.2025.1533966

TABLE 1 (Continued)

BRI quartile All Q1 (0.44–3.36) Q2 (3.36–4.26) Q3 (4.26–5.23) Q4 (5.23–13.86) P-value

Stroke (%) 0.196

No 7,121 (97.31%) 1,789 (97.76%) 1,784 (97.54%) 1,779 (97.27%) 1,769 (96.67%)

Yes 197 (2.69%) 41 (2.24%) 45 (2.46%) 50 (2.73%) 61 (3.33%)

Diabetes (%) <0.001

No 6,663 (91.05%) 1,755 (95.90%) 1,686 (92.18%) 1,657 (90.60%) 1,565 (85.52%)

Yes 655 (8.95%) 75 (4.10%) 143 (7.82%) 172 (9.40%) 265 (14.48%)

Cardiovascular disease (%) <0.001

No 6,200 (84.72%) 1,635 (89.34%) 1,580 (86.39%) 1,552 (84.86%) 1,433 (78.31%)

Yes 1,118 (15.28%) 195 (10.66%) 249 (13.61%) 277 (15.14%) 397 (21.69%)

Dyslipidemia (%) <0.001

No 5,967 (81.54%) 1,647 (90.00%) 1,544 (84.42%) 1,463 (79.99%) 1,313 (71.75%)

Yes 1,351 (18.46%) 183 (10.00%) 285 (15.58%) 366 (20.01%) 517 (28.25%)

Lung disease (%) 0.003

No 6,459 (88.26%) 1,571 (85.85%) 1,634 (89.34%) 1,627 (88.96%) 1,627 (88.91%)

Yes 859 (11.74%) 259 (14.15%) 195 (10.66%) 202 (11.04%) 203 (11.09%)

KOA (%) <0.001

No 6,283 (85.86%) 1,620 (88.52%) 1,591 (86.99%) 1,572 (85.95%) 1,500 (81.97%)

Yes 1,035 (14.14%) 210 (11.48%) 238 (13.01%) 257 (14.05%) 330 (18.03%)

BRI, body roundness index; WBC, white blood cell; PLT, platelet; LDL-C, low-density lipoprotein cholesterol; BMI, body mass index; KOA, knee osteoarthritis.

TABLE 2 Association between BRI and the risk of KOA.

Hazard ratio (95% CI), p-value

Model 1 Model 2 Model 3

Continuous BRI 1.15 (1.10, 1.20) <0.0001 1.08 (1.03, 1.13) 0.0020 1.08 (1.02, 1.13) 0.0039

Categories BRI

Q1 Reference Reference Reference

Q2 1.15 (0.95, 1.41) 0.1563 1.08 (0.88, 1.31) 0.4804 1.12 (0.91, 1.37) 0.2752

Q3 1.26 (1.04, 1.53) 0.0197 1.12 (0.91, 1.37) 0.2763 1.16 (0.95, 1.43) 0.1518

Q4 1.70 (1.41, 2.05) <0.0001 1.35 (1.11, 1.64) 0.0031 1.36 (1.11, 1.67) 0.0032

p for trend 1.19 (1.12, 1.26) <0.0001 1.10 (1.03, 1.17) 0.0026 1.10 (1.03, 1.18) 0.0033

Model 1: non-adjusted; Model 2: adjusted age, sex, education, marital, residence; Model 3: adjusted age, sex, education, marital, residence, smoking, drinking, self-health, life-satisfaction, fall,

stroke, diabetes, cardiovascular disease. BRI, body roundness index.

acids, may exacerbate joint inflammatory responses and oxidative

stress, further degrading cartilage (28). Excessive adipose tissue can

increase mechanical load on knee joints during exercise or daily

activities, further exacerbating articular cartilage wear. In addition,

the infrapatellar fat pad is an active tissue containing adipokines,

cytokines, and chemokines. Under conditions of hypertrophy

and mechanical pressure, the infrapatellar fat pad can release

inflammatory factors, leading to local reactions and promoting

mechanical and biological changes in the joint, increasing the

inflammatory burden in the joint cavity and inducing KOA

(29, 30). Moreover, visceral fat accumulation can also lead to

synovial hyperplasia and immune system imbalances by enhancing

inflammatory responses and altering the metabolic environment

(31), all contributing significantly to KOA progression.

Compared to BMI, BRI not only reflects overall obesity levels

but also captures the distribution characteristics of body fat more

precisely, especially abdominal fat accumulation (11). The presence

of abdominal fat is closely linked to the pathological process

of KOA, as it is a major source of inflammatory factors and

contributes to increased mechanical stress, thereby exacerbating

joint degeneration (32). Therefore, BRI’s role in predicting KOA

risk may surpass that of BMI, particularly in identifying risks

associated with systemic inflammation (33, 34). This longitudinal

cohort study underscored a significant positive correlation between

Frontiers inNutrition 06 frontiersin.org

https://doi.org/10.3389/fnut.2025.1533966
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Jiang et al. 10.3389/fnut.2025.1533966

FIGURE 2

Association between BRI and KOA. (A) The red solid line represents the smooth curve fit between BRI and KOA. (B) The CI for the fit is represented by

the red solid line band.

FIGURE 3

ROC curve for the evaluation of the prediction model. BRI, body

roundness index; BMI, body mass index; KOA, knee osteoarthritis.

BRI and KOA risk, further highlighting the impact of body fat

distribution in KOA progression. BRI’s ability to reflect chronic

low-grade systemic inflammation caused by visceral fat positions

it as a crucial indicator in measuring body fat and understanding

the progression of KOA. In addition, visceral fat may indirectly

affect cartilage health and accelerate KOA progression by altering

fatty acid metabolism and inducing insulin resistance (35). In

addition, compared to BMI, BRI calculation requires more accurate

body size data, which may lead to increased complexity and cost

of measurement.

In our subgroup analysis, the risk association between BRI

and KOA was more pronounced in men. Firstly, men tend

to accumulate lipids primarily in the abdomen, resulting in

increased visceral fat, which is closely linked to low-grade systemic

inflammation (36). Excessive visceral fat leads to the secretion

of numerous pro-inflammatory factors and heightened insulin

resistance, exacerbating cartilage degeneration (37). Secondly, men

often endure greater physical loads in daily and occupational

activities, particularly in heavy manual labor roles. This excessive

mechanical stress may further exacerbate knee joint wear.

Finally, in men, behaviors such as smoking, consuming alcohol,

and following high-fat diets are more prevalent. Smoking and

alcohol use detrimentally impact articular cartilage by enhancing

oxidative stress and promoting inflammatory factor release,

while a high-fat diet increases body fat, especially visceral fat.

These unhealthy lifestyles intensify the systemic inflammatory

response, accelerating the onset and progression of KOA (38–

40). Collectively, these factors underscore the more significant

association between BRI and KOA in men. In addition, living in

rural areas, where long-term engagement in heavy manual labor,

limited rehabilitation and healthcare facilities, and poorer medical

insurance coverage prevail, may explain the higher prevalence

of KOA compared to urban settings (41). This includes being

farther from high-quality food sources, having reduced access to

walking facilities, fitness facilities, and professional medical care.

Meanwhile, the population without falls, strokes, lung diseases,

and cardiovascular diseases tends to have longer survival times,

potentially engaging in more physical and social activities that

could intensify cartilage damage. Conversely, those with falls,

strokes, lung diseases, and cardiovascular diseases might have

lower body weight due to the consumptive effects of chronic

illnesses, which could indirectly reduce KOA risk. In subgroup

analysis, it was also found that participants aged 50–59 had a

higher risk of developing KOA, which may be related to increasing

age, peak periods of work or family life, decreased estrogen
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FIGURE 4

Forest plot of subgroup analysis of the association between BRI and the risk of KOA.
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levels in women during menopause, and weight gain in middle

age (42).

Prior to this, although there have been reports about the

positive correlation between BRI and KOA in the Chinese

population (43), our research has further analyzed the correlation

between BRI and KOA in different intervals, and further confirmed

the correlation between BRI and KOA risk. However, our study

also has some limitations. First, the BRI data were derived from

body composition measurements, which, while relatively accurate

in estimating body fat proportion, might still harbor measurement

errors, particularly among the elderly. Secondly, since the sample

predominantly came from specific areas, the generalizability of the

results may be limited. Future studies should consider multi-center

and large-sample validations. Thirdly, although this study provides

important prospective data, the 5-year follow-up period may not be

sufficient to fully capture the long-term relationship between BRI

and KOA, particularly in older populations. Additionally, due to

the fact that the study only collected data at a single time point

and lacked a control group, this may affect the interpretability of

the results. Moreover, although the relationship between BRI and

KOA remained significant after adjusting for various confounding

factors, the influence of potential unknown confounding factors

cannot be overlooked.

5 Conclusion

This study further supports the use of BRI as a tool for

KOA risk assessment. These findings have significant clinical

implications for the early prevention and management of

KOA, particularly in personalized interventions targeting

body fat distribution. Future research should further explore

the combined role of BRI and other body composition

indicators in predicting KOA, especially how to more accurately

identify high-risk individuals through the combination of

multiple indicators and implement targeted prevention and

treatment interventions.
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