Zhao et al. Lipids in Health and Disease ~ (2025) 24:165 |_|p|ds in Health and Disease
https://doi.org/10.1186/512944-025-02583-w

Body roundness index trajectories in Chinese @
bariatric surgery patients: a retrospective
longitudinal study

Kang Zhao'", Wenbing Shi'", Xinyi Xu', Ningli Yang?, Hui Liang? and Qin Xu'"

Abstract

Objective To investigate the body roundness index (BRI) trajectory categories 12 months post-bariatric surgery and
to explore the association between BRI and metabolic abnormalities.

Design and methods Subject data were pooled from a tertiary hospital at baseline, 3 and 12 months post-surgery.
Anthropometric measurements included the BRI and body mass index (BMI). Metabolic biomarkers comprised
triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), glucose
(GLU), and uric acid (UA). The BRI level was categorized using growth mixture model, and a multilevel logistic
regression model was employed to explore the relationship between BRI and metabolic risk.

Results A total of 669 patients were included in this study, comprising 286 males (42.8%) and 383 females (57.2%),
with an average age of 31.70+9.53 years (range of 18 to 65 years). Patients were classified into three BRI trajectory
categories. Compared to the Low-gradual decline group, the High-rapid decline group had an increased risk

of abnormal HDL-C (OR=2.84[95% (I, 1.73~4.67]), and had the highest proportion of sleeve gastrectomy plus
jejunojejunal bypass (SG+ JJB) and single anastomosis duodeno-ileal bypass with sleeve gastrectomy (SADI-S)
(P<0.001); while the High-gradual decline group had increased risk of abnormal TG (OR=3.28 [95%(/,1.67-6.42]),
HDL-C (OR=4.30 [95%(], 2.31 ~8.00]), LDL-C (OR=2.10 [95%C/, 1.12~3.93]), and UA (OR=2.33 [95%C], 1.33 ~4.1Q]).
After adjusting for demographics, lifestyle factors, and surgical procedures, the distribution of risk outcomes remained
primarily consistent.

Conclusions Sleeve gastrectomy (SG) plus procedures could potentially be associated with improvements in
abdominal obesity and metabolic status in patients with high BRI. The post-bariatric trajectories based on BRI may
offer insights into the metabolic risk levels of Chinese bariatric patients, but further research is needed to confirm
these findings.
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Study Importance.

What is already known?

The Body Roundness Index (BRI) has been established
as a superior metric for assessing abdominal obesity and
its associated metabolic risks compared to BMI. How-
ever, its application in evaluating outcomes following
bariatric surgery remains unexplored.

What does this study add?

This study is the first to describe one-year BRI trajec-
tories among Chinese bariatric surgery patients. It iden-
tified three distinct BRI decline patterns, which were
associated with different levels of postoperative meta-
bolic risk. SG plus procedures (e.g., SG+]JJB, SADI-S)
were predominantly observed in patients with high
baseline BRI who subsequently exhibited the most rapid
improvements in abdominal obesity and related meta-
bolic indicators. These findings suggest that SG plus
procedures could potentially be beneficial in addressing
central obesity, particularly in patients with significant
abdominal fat accumulation.

How might these results affect the direction of
research or the focus of clinical practice?

These findings underscore the potential utility of BRI
as a predictive tool for metabolic risk stratification and
surgical outcome assessment. Future research should pri-
oritize validating BRI’s prognostic value in diverse bariat-
ric populations, while clinical practice may benefit from
incorporating BRI into preoperative evaluations to refine
procedure selection and enhance postoperative meta-
bolic management.

Introduction

Obesity rate in China has been increasing rapidly, with
over 34.8% of the population now reaching overweight
or obese levels [1], posing significant challenges to pub-
lic health. For severely obese individuals, due to factors
such as poor basal metabolic function and compensa-
tory mechanisms in energy expenditure, interventions
like drug therapy or lifestyle modifications often fail to
reverse the trend of weight gain [2]. Bariatric surgery has
emerged as the only long-term effective treatment for
severe obesity [3]. In China, the annual number of bar-
iatric surgery exceeded 6800 cases in 2022 [4], with an
average percentage of excess weight loss (WEWL) reach-
ing 75.9%, the average body mass index (BMI) decreased
from 40.3 preoperatively to 28.1 five years postopera-
tively [5]. Bariatric surgery effectively improves comor-
bid conditions such as type 2 diabetes mellitus (T2DM),
metabolic associated fatty liver disease (MAFLD), and
obstructive sleep apnea (OSA) by reducing abdominal
obesity levels in severely obese individuals [6—8]. Recent
studies have also highlighted that improvements in blood
vessel efficiency and obesity-related hormone secretion
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following bariatric surgery can provide long-term ben-
efits to cognitive function and brain structure [9, 10].

High BMI and abdominal obesity have been identified
as major risk factors for cardiovascular diseases (CVD)
and metabolic disorders [11]. As simple and effective
morphological indicators, BMI and its derivative indica-
tor of YEWL, are widely used to evaluate weight loss out-
comes following bariatric surgery [12, 13]. However, BMI
has certain limitations: it does not reflect fat distribution,
may underestimate obesity in individuals with low mus-
cle mass, and has limited sensitivity in predicting abdom-
inal obesity [14]. Additionally, BMI was derived from
19th-century European population data, and compared
to Caucasians with the same BMI, Chinese individuals
exhibit higher body fat percentages and increased CVD
risk [15]. This suggests that BMI has relatively poor appli-
cability within the Chinese population [16]. To address
this issue, Thomas et al. introduced the Body Roundness
Index (BRI) in 2013 [17]. Unlike BMI, which models the
human body as a cylinder, BRI conceptualizes the body
as an ellipsoid and calculates the body’s relative height
circumference (or roundness) based on eccentricity. The
BRI value typically ranges from 1 to 16, with higher val-
ues indicating a more rounded physique. BRI emphasizes
the accumulation of abdominal fat and is highly corre-
lated with abdominal obesity and the risk of metabolic
diseases [18]. Additionally, it requires only waist circum-
ference and height measurements. These characteristics
make BRI a promising tool for obesity screening and
metabolic disease risk assessment in bariatric surgery
patients. BRI has been demonstrated by multiple studies
to outperform other anthropometric measures in pre-
dicting the risk of clinical endpoints such as CVD, renal
diseases, and cancer [19-21]. However, to the best of our
knowledge, there is currently a lack of research examin-
ing BRI in the bariatric surgery population, and the appli-
cation of BRI in severely obese individuals as well as its
association with metabolic risk remain to be investigated.

To address this gap, we aim to analyse one-year post-
operative data from Chinese bariatric surgery patients to
investigate the trajectory changes of BRI following sur-
gery and to explore the association between BRI levels
and improvements in metabolic biomarkers. This retro-
spective longitudinal study has been reported in line with
the STROCSS gudelines [22].

Methods

This was a retrospective longitudinal study conducted in
the Department of Bariatric Surgery in the First Affili-
ated Hospital of Nanjing Medical University. The study
received ethical approval from the First Affiliated Hos-
pital of Nanjing Medical University (2023-SR-581), all
patients had previously signed informed consent for
the use of clinical data in research [23-25]. The study
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was registered in the Chinese Clinial Trail Registry
(ChiCTR2000033443).

Study participation
Patients who underwent bariatric surgery between Janu-
ary 2019 and January 2024 were retrospectively identified
and included in this study. Each patient was followed for
one year postoperatively, with data collected at baseline
(T0), 3 months post-surgery (T3), and 12 months post-
surgery (T12). Follow-up for the last enrolled patient was
completed in January 2025. The inclusion criteria were:
individuals aged>18 years, who had undergone bariat-
ric surgery at our center for the first time, without severe
cognitive or communication impairments, and with com-
plete clinical data at all three time points. The exclusion
criteria included having severe primary diseases of the
heart, brain, lungs, kidneys, or hematologic system, the
presence of malignant tumors, and having more than
20% missing data across key variables. These conditions
were excluded to minimize potential confounding effects
on postoperative BRI trajectories.

The approximate sample size requirement for detecting
k latent classes using growth mixture model (GMM) with
a medium effect size (Cohen’s f* = 0.20), a=0.05, and
power =0.80, the required sample size can be estimated
using the formula: N = (8/f*) x (k — 1). Based on this,
a minimum of 400 participants is recommended when
k=3, which aligns with the sample size in our study.

Data collection

Patient data were retrospectively extracted from the hos-
pital’s electronic medical record system and the bariatric
surgery follow-up database. This included demographic
information (gender, age, marital status, employment sta-
tus, and educational attainment), surgical details, base-
line lifestyle factors (dietary behavior, physical activity,
and sleep quality), anthropometric measurements, and
laboratory test results. The anthropometric measure-
ments and laboratory test results were collected at base-
line (T0), 3 months post-surgery (T3), and 12 months
post-surgery (T12). The demographic information, base-
line lifestyle factors, and surgical details were extracted at
baseline (TO0).

Surgical technique and postoperative care

The surgical procedures performed on patients in this
study include: (1) Sleeve gastrectomy (SG): The greater
omentum is completely separated, and a 36—38 °F bougie
is used. The greater curvature is resected from 2 to 6 cm
from the pylorus to the left side of the cardia, ~1-2 cm
from the angle of His. The fundus of stomach is com-
pletely removed. (2) Roux-en-Y gastric bypass (RYGB): A
small gastric pouch (~30 ml) is created below the cardia.
The jejunum is cut 100 cm from the ligament of Treitz
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and the distal end of the jejunum anastomosed with the
small gastric pouch. A jejunojejunostomy is then per-
formed 100 cm distally from the gastric pouch anasto-
mosis. The mesenteric defect and Petersen’s space are
then closed. (3) SG plus jejunojejunal bypass (SG +])B):
After SG, the jejunum is resected 30 cm from the liga-
ment of Treitz. After measuring 200 cm to the distal
end, the proximal jejunum is anastomosed with the jeju-
num at the 200 cm mark. The mesenteric defect is then
closed. (4) Single anastomosis duodeno-ileal bypass with
SG (SADI-S): The SADI-S procedure begins with a sleeve
gastrectomy using a 50 French bougie to create a 16.6 cm
diameter gastric sleeve. The ileocecal valve is identified,
and 250-300 cm of the jejunum is measured proximally.
The duodenum is transected while preserving the pylo-
rus. A manual end-to-side duodenoileal anastomosis is
performed using double-layer sutures. Mesenteric defect
is then closed. These procedures differ in anatomical
structure and physiological effects, potentially leading to
varied outcomes in fat reduction and metabolic improve-
ment. All patients received standardized postoperative
care, including unified nutrition, exercise, and follow-up
protocols across all surgical groups.

Anthropometric measurements

Height was measured using a calibrated stadiometer with
subjects standing barefoot, heels together, and head held
in a horizontal position. Waist circumference (WC) was
measured at the midpoint between the iliac crest and the
lowest rib during normal respiration using a non-elastic
tape measure. Weight was measured using a calibrated
electronic scale, with subjects wearing lightweight cloth-
ing and no shoes. All measurements were taken three
times, and the average value was used for calculations.
Waist circumference and height were measured to the
nearest 0.1 cm, and weight to the nearest 0.1 kg. BMI,
BRI, percentage of total weight loss (%TWL), and %EWL
were calculated using the following formulas:

weight (kg)

BMI = i
height (m)

(WC(em)/2m)?
0.5 x height (cm)?

BRI = 364.2 — 365.5 x \/1 —

weight (kg)po — weight (kg) o
weight (kg) o

%TWL = x 100%

weight (kg)p, — weight (kg) 7o

%EWL =
0 weight (kg)r, — Ideal body weight (kg)

x 100%

According to the BMI classification criteria for the Chi-
nese population [26], a BMI of 28 kg/m® indicates obe-
sity, a BMI of 24 kg/m? indicates overweight, and the



Zhao et al. Lipids in Health and Disease (2025) 24:165

normal range is 18.5-23.9 kg/m®. Therefore, the ideal
body weight was calculated based on a BMI of 24 kg/m?:

Ideal body weight (kg) = 24(kg/m2) x height (m)2

Blood samples

Blood samples were collected from patients in a fast-
ing state before 8:00 am on the day of admission (TO) or
during postoperative follow-ups at 3 months (T3) and
12 months (T12). Medically trained staff obtained the
blood specimens following standardized protocols. The
metabolic biomarkers evaluated in this study included
triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-
C), glucose (GLU), and uric acid (UA), which reflect the
patients’ metabolic status. The normal reference ranges
for each indicator were as follows: TG (< 1.7 mmol/L);
HDL-C (men: >1.04 mmol/L, women: >1.3 mmol/L);
LDL-C (<3.4 mmol/L); GLU (3.9-6.1 mmol/L); and UA
(men: 208—428 pumol/L, women: 155-357 pmol/L).

Baseline lifestyle factors

For baseline lifestyle factors, we extracted data on
patients’ dietary behavior, physical activity, and sleep con-
dition to be used as adjustment variables in subsequent
analysis. (1) Dietary behavior was assessed using the
Dietary Adherence Scale after Bariatric Surgery (DASBS)
[27]. DASBS was developed at our bariatric surgery cen-
ter, with 16 items and four dimensions: dietary control,
nutrient intake, fluid intake, and eating habits. Scores
range from 16 to 80, with higher scores indicating better
adherence to the recommended dietary patterns for bar-
iatric surgery patients. This assessment was conducted at
discharge after surgery. (2) Physical activity levels were
evaluated using the International Physical Activity Ques-
tionnaire-Short Form (IPAQ-SF) [28]. IPAQ-SF measures
physical activity duration across different intensity levels
and calculates weekly physical activity amounts, catego-
rizing patients as low, moderate, or high physical activ-
ity level. This assessment was conducted at admission
day before surgery. (3) Sleep quality was assessed using
the Pittsburgh Sleep Quality Index (PSQI) [29]. The PSQI
consists of seven dimensions: sleep latency, sleep dura-
tion, sleep efficiency, sleep disturbances, subjective sleep
quality, use of sleeping medication, and daytime dys-
function. Scores range from 0 to 21, with higher scores
indicating poorer sleep quality. This assessment was con-
ducted at admission day before surgery.

Statistical analysis

Statistical analysis were conducted using R version 4.2.3
(The R Foundation for Statistical Computing) and M-plus
version 8.0 (Muthen&Muthen, Los Angeles, CA USA).
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Categorical variables are presented as n (%), and con-
tinuous variables are expressed as mean + standard devia-
tion. Group comparisons were performed using ¢-tests
or analysis of variance (ANOVA) for single time-point
continuous variables, repeated measures ANOVA for
multiple time-point continuous variables, and chi-square
tests for categorical data. Due to the absence of estab-
lished reference ranges for the BRI, a growth mixture
model (GMM) was utilized to classify patients into dis-
tinct groups based on their one-year postoperative BRI
trajectory patterns. The fit indices evaluated included the
Akaike Information Criterion (AIC), Bayesian Informa-
tion Criterion (BIC), Entropy, Lo-Mendell-Rubin Likeli-
hood Ratio Test (LMR), Bootstrap Likelihood Ratio Test
(BLRT), and Class Probability. Lower AIC and BIC values
indicate better model fit; an entropy value close to 1 sug-
gests precise classification; LMR and BLRT values below
0.05 indicate that a model with k classes provides a signif-
icantly better fit than a model with k-1 classes. Addition-
ally, each class’s probability should exceed 5%. The most
suitable trajectory model was selected by comparing the
fit indices across models with varying numbers of classes.

Subsequently, logistic regression models were
employed to calculate the odds ratios (OR) and 95% con-
fidence intervals (CI) for TG, HDL-C, LDL-C, GLU, and
UA exceeding abnormal ranges at T12 based on BRI tra-
jectory categories. The analysis were adjusted for the fol-
lowing covariates to explore the stability of the results:
Model 0 included only trajectory category as the inde-
pendent variable; Model 1 adjusted for demographic
variables (gender, age, marital status, employment status
and educational attainment); Model 2 adjusted for base-
line lifestyle factors (dietary behavior, physical activity
and sleep quality); Model 3 adjusted for surgical pro-
cedures; Model 4 adjusted for all covariates in Model
1~3. Additionally, a subgroup analysis was conducted
on patients who had exhibited abnormal metabolic bio-
markers at baseline (T0) to enhance the precision of the
results. Two-sided p-values <0.05 were considered statis-
tically significant.

Results

Baseline characteristics

A total of 1857 patients who underwent bariatric surgery
and completed blood tests and anthropometric measure-
ments were identified from the electronic medical record
system. Among them, 669 patients completed follow-up
assessments and repeated the above measurements at
both 3 and 12 months postoperatively, and were included
in the present analysis. These patients comprised 383
females (57.2%), with an average age of 31.70 + 9.53 years.
Among them, 384 patients (57.4%) underwent SG, 69
patients (10.3%) underwent RYGB, 183 patients (27.4%)
underwent SG+JJB, and 33 patients (4.9%) underwent
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SADI-S. Table 1 presented the distribution of patients’
demographic characteristics across different surgical pro-
cedures. Significant differences were observed between
surgical groups in terms of gender (P<0.001), age
(P<0.001), marital status (P<0.001), employment status
(P=0.003) and dietary behavior (P=0.008). Differences in
educational attainment, phsical activity and sleep quality
were not statistically significant (P> 0.05).

To assess potential bias introduced by missing data, we
conducted a sensitivity analysis comparing the baseline
characteristics of patients with complete data (n=669)
and those excluded due to missing follow-up informa-
tion (n=1188). Apart from employment status (P=0.041)
and baseline HDL-C (P=0.022), no other characteristics
showed statistically significant differences, suggesting
minimal impact of missing data (supplementary Table 1).

Changes in BRI and BMI across surgical procedures

The average BRI for all patients was 8.28 +2.34 at baseline
(TO) and decreased to 3.79+1.39 at 12 months postop-
eratively (T12). The average BMI was 39.25+6.96 kg/m?
at TO and reduced to 25.95+3.74 kg/m* at T12. Table 2
presented the BRI and BMI measurements for each sur-
gical procedure at the three time points and compared
the RYGB, SG+]JJB, and SADI-S groups against the SG
group. The main effects and between-subject effects for
changes in both BRI and BMI were statistically significant
(P<0.001). Significant interaction effects were observed
for SG +]JJB versus SG (P<0.001) and SADI-S versus SG
(Pgri=0.009, Ppy;=0.020). In the comparison between
RYGB and SG, the difference in BMI was statistically
significant (P=0.048), whereas the difference in BRI was
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not (P=0.463), indicating that the BRI improvement
trends for RYGB and SG were relatively similar. Figure 1
illustrated the changes in BRI and BMI for each surgical
procedure.

BRI trajectory classification based on GMM
Based on the fit indices (Supplementary Table 2), the
three-class model demonstrated the optimal AIC, BIC,
and Entropy values among the models that met the LMR
and BLRT tests, and each class probability exceeded 5%.
Therefore, the BRI trajectories of postoperative bariat-
ric surgery patients were categorized into three groups.
According to the actual meanings and trends of each tra-
jectory, the categories were named High-rapid decline
(n=76), High-gradual decline (n=54), and Low-gradual
decline (n=539) (Fig. 2). The parameter estimates for
each category are presented in Supplementary Table 3.
Participants with the High-rapid decline trajectory had
a relatively higher proportion of males (52.6%, P=0.033),
a higher proportion of SG+]JJB procedures (61.8%,
P<0.001), and higher baseline UA levels (477.46 + 106.49,
P=0.003). The High-rapid decline participants had the
highest TO BRI and BMI levels, achieving the greatest
%TWL at T12, with BRI decreasing to 3.89 +1.08. How-
ever, their T12 BMI remained near the obesity threshold
(27.62£2.99). Participants in the High-gradual decline
group had higher levels of obesity at T0, and still showed
significant abdominal obesity at T12 (BRI=6.70+1.31).
Participants in High-gradual decline group had the high-
est proportion of females (70.4%, P=0.033), the worst
baseline dietary behavior (48.31+11.6, P<0.001). and
the worst baseline sleep quality (7.43+4.76, P=0.011).

Table 1 Baseline characteristics of patients with different surgical procedures

Variables SG RYGB (n=69) SG+JJB(n=183) SADI-S(n=33) F/x? P
(n=384)
Gender Male 137 (35.7%) 32 (46.4%) 100 (54.6%) 17 (51.5%) 19.835 <0.001*
Female 247 (64.3%) 37 (53.6%) 83 (45.4%) 16 (48.5%)

Age 31.03+990 36.22+949 3043+7.36 37.00+10.84 10.747 <0.001*
Marital Status Married 197 (51.3%) 45 (65.2%) 76 (41.5%) 28 (84.8%) 27.783 <0.001*
Unmarried 172 (44.8%) 21 (30.4%) 98 (53.6%) 5(15.2%)

Divorced or Widowed 15 (3.9%) 3 (4.4%) 9 (4.9%) 0 (0%)
Employment Status Employed 262 (68.2%) 45 (65.2%) 147 (80.3%) 22 (66.7%) 20.241  0.003*
Unemployed or Retired 66 (17.2%) 20 (29.0%) 23 (12.6%) 5(15.1%)
Student 56 (14.6%) 4 (5.8%) 13(7.1%) 6 (18.2%)
Educational Attainment  Junior High School or Below 51(13.3%) 8(11.6%) 26 (14.2%) 8 (24.3%) 8685 0.192
High School or Vocational School 91 (23.7%) 12 (17.4%) 39 (21.3%) 11 (33.3%)
College Diploma or Above 242 (63.0%) 49 (71.0%) 118 (64.5%) 14 (42.4%)
Baseline dietary behavior 5410+£990 5630+1193 56.89+954 57.24+10.63 3956  0.008*
Baseline physical activity low 106 27.6%) 18 (26.1%) 58 (31.7%) 9 (27.3%) 3972 0680
middle 130(33.8%) 27 (39.1%) 60 (32.8%) 15 (45.4%)
high 148 (38.6%) 24 (34.8%) 65 (35.5%) 9(27.3%)
Baseline sleep quality 643+387 628+450 6.12+4.00 6.27+3.31 0442 0723

Notes: *indicates P<0.05. Abbreviations: SG, sleeve gastrectomy; RYGB, Roux-en-Y gastric bypass; SG+JJB, SG plus jejunojejunal bypass; SADI-S, single anastomosis

duodeno-ileal bypass with SG



Zhao et al. Lipids in Health and Disease

(2025) 24:165

Table 2 Comparison of postoperative BRI and BMI trajectory changes across bariatric procedures
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Variables Surgical Procedures

Single time point

Inter-group

overall comparison

¢ Main effects Between-subject interaction effects (time *
comparison (time) effects operation)
SG RYGB t P F P F P F P
BRI TO 769+198 751+£211 0694 0.488 637.811 <0.001* 3519.104 <0.001* 0.764 0463
T3 512+172 517+185 0.179 0.858
T12 365+136 372+124 0383 0.702
BMI TO 3750+6.11 3662+566 1.113 0.266 1346.656 <0.001* 11385454 <0.001* 3525 0.048*
T3 29.15+467 29.08+409 0.110 0912
T12 2542+356 2572+£296 0.649 0.516
SG SG+JJB
BRI TO 769+198 969+243 9.744 <0.001* 1825404 <0.001* 8436.727 <0.001* 46.663 <0.001*
T3 512+172 636+198 7504 <0.001*
T12 365+136 411+145 3648 <0.001*
BMI TO 3750+6.11 4361+655 10879 <0.001* 3925294 <0.001* 24936.012 <0.001* 98.090 <0.001*
T3 29.15+467 3349+547 9259 <0.001*
T12 2542+356 2698+392 4538 <0.001*
SG SADI-S
BRI TO 769+198 885+266 2461 0.019* 453804 <0.001* 1962977 <0.001* 4853 0.009*
T3 512+172 583+201 2202 0.028*
T12 365+136 388+150 0.908 0.365
BMI TO 3750+6.11 40.85+947 1994 0.054 808.079 <0.001* 5719.671 <0.001* 4712 0.020*
T3 29.15+467 32.11+£656 2538 0.016*
T12 2542+356 2686+491 1642 0.110

Notes: *indicates P<0.05. Abbreviations: SG, sleeve gastrectomy; RYGB, Roux-en-Y gastric bypass; SG+JJB, SG plus jejunojejunal bypass; SADI-S, single anastomosis
duodeno-ileal bypass with SG; BRI, body roundness index; BMI, body mass index; TO, baseline; T3, 3 months post-surgery; T12, 12 months post-surgery
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Fig. 1 One-year trajectories of BMI and BRI following various bariatric surgical procedures
Abbreviations: SG, sleeve gastrectomy; RYGB, Roux-en-Y gastric bypass; SG+JJB, SG plus jejunojejunal bypass; SADI-S, single anastomosis duodeno-ileal
bypass with SG; BRI, body roundness index; BMI, body mass index; T0, baseline; T3, 3 months post-surgery; T12, 12 months post-surgery

O



Zhao et al. Lipids in Health and Disease (2025) 24:165 Page 7 of 13
‘|BRI BMI
14
BRI -
——@—— High-rapid decline
~——@— High-gradual decline )
12 ~——@— Low-gradual decline :
BRI (subfigure)
————— BRI (subfigure) ) »
10 Time
BRI BMI
8
*
6 -
Time
4 ‘BRI BMI
2 .
Time
0 T T T °
\\\ <\ \\,\’ Time

Fig. 2 One-year trajectories of different BRI change patterns after bariatric surgery
Abbreviations: BRI, body roundness index; BMI, body mass index; TO, baseline; T3, 3 months post-surgery; T12, 12 months post-surgery

Low-gradual decline participants had the lowest obe-
sity levels at TO and achieved the highest %EWL, with
BRI decreasing to 3.49+1.06 and BMI decreasing to
25.13 +3.18. This group’s % T WL was similar to that of the
High-gradual decline group. Participants in Low-gradual
decline group reported relatively the best baseline dietary
behavior (56.27+9.49, P<0.001), the highest propor-
tion of baseline high intensity physical activity (39.0%,
P<0.001), and the best baseline sleep quality (6.10+3.82,
P=0.011). (Table 3).

Association between BRI trajectories and risk of metabolic
abnormalities

Given that the Low-gradual decline group had the low-
est final BRI and BMI, it was used as the reference
group. At 12 months post-bariatric surgery, the crude
model (Model 0) showed that, compared to the Low-
gradual decline group, the High-rapid decline group had
2.84 times higher odds of abnormal HDL-C (OR=2.84
[95%CI, 1.73~4.67]), while the High-gradual decline
group had 3.28 times higher odds of abnormal TG

(OR=3.28 [95% CI, 1.67 ~6.42]), 4.30 times higher odds
of abnormal HDL-C (OR=4.30 [95%CI, 2.31 ~ 8.00]), 2.10
times higher odds of abnormal LDL-C (OR=2.10 [95%CI,
1.12~3.93]), and 2.33 times higher odds of abnormal
UA (OR=2.33 [95%CI, 1.33~4.10]). In Model 1, after
adjusting for demographic variables (gender, age, mari-
tal status, employment status, educational attainment),
and in Model 3 which adjusted for surgical procedures,
the distribution of significant findings remained con-
sistent with Model 0, with the level of increased risk for
abnormal metabolic biomarkers also remaining close to
that observed in Model 0. In Model 2, after adjusting for
baseline lifestyle factors (dietary behavior, physical activ-
ity and sleep quality), and in Model 4 which adjusted all
the covariates, the increased risk for abnormal HDL-C
in High-rapid decline group, and the increased risk for
abnormal TG, HDL-C, UA in High-gradual decline group
remained statistically significant (P <0.05); While the risk
of abnormal LDL-C in the High-gradual decline group
was no longer significant after adjustment for lifestyle
factors (P>0.05) (Table 4, all patients).
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Table 3 Comparison of patient characteristics across different BRI change pattern classes
Characteristics BRI trajectory F/x? P
High-rapid decline  High-gradual decline Low-gradual decline
(n=76) (n=54) (n=539)
Gender Male 40 (52.6%) 16 (29.6%) 230 (42.7%) 0.832 0.033*
Female 36 (47.4%) 38 (70.4%) 309 (57.3%)
Age 30.04+835 33.04+10.19 31.80+£961 1.714 0.181
Marital Status Married 30 (39.5%) 31 (57.4%) 285 (52.9%) 6.858 0.144
Unmarried 41 (53.9%) 20 (37.0%) 235 (43.6%)
Divorced or Widowed 5 (6.6%) 3 (5.6%) 19 (3.5%)
Employment Status Employed 56 (73.7%) 44 (81.5%) 376 (69.8%) 3615 0.461
Unemployed or Retired 12 (15.8%) 6 (11.1%) 102 (18.9%)
Student 8(10.5%) 4(7.4%) 61 (11.3%)
Educational Attainment  Junior High School or 16 (21.1%) 9 (16.7%) 68 (12.6%) 5478 0.242
Below
High School or Vocational 15 (19.7%) 15 (27.8%) 123 (22.8%)
School
College Diploma or Above 45 (59.2%) 30 (55.5%) 348 (64.6%)
Baseline dietary behavior 5287+11.15 4831+11.65 56.27+£9.49 18.398 <0.001*
Baseline physical activity — low 32 (42.1%) 27 (50.0%) 132 (24.5%) 24.663 <0.001*
middle 19 (25.0%) 16 (29.6%) 197 (36.5%)
high 25 (32.9%) 11 (20.4%) 210 (39.0%)
Baseline sleep quality 7124399 743+4.76 6.10+3.82 4.551 0.011*
Surgical Procedures SG 19 (25.0%) 26 (48.1%) 339 (62.9%) 63.074 <0.001*
RYGB 4 (5.3%) 5(9.3%) 60 (11.1%)
SG+JIB 47 (61.8%) 20 (37.0%) 116 (21.5%)
SADI-S 6 (7.9%) 3 (5.6%) 24 (4.5%)
Baseline Metabolic Biomarkers TG 2.16+£2.56 1.82+1.00 2.14+2.20 0.567 0.568
HDL-C 1.05+0.20 1.11+£0.25 1.10+0.27 1353 0.259
LDL-C 3.28+0.74 331+0.75 3.26+0.71 0.125 0.882
GLU 6.14+235 6.51+288 631+243 0.356 0.701
UA 47746+10649 443.50+109.64 431.20+111.19 5.920 0.003*
BRI T0 1220+1.32 11.33+£1.59 742+157 433851  <0.001*
T3 730167 8.23+1.67 498+1.53 162.728  <0.001*
T12 3.89+1.08 6.70+1.31 3.49+1.06 216.166  <0.001*
BMI T0 4842+554 47.39+7.06 37.14+530 205572 <0.001*
T3 36.10+4.55 37.99+6.02 28.93+4.01 185.249  <0.001*
T12 27.62+299 31.79+3.95 25.13+3.18 116.009 <0.001*
%EWL at T12 86.35£12.16 66.90+16.46 98.05+30.80 32.885 <0.001*
%TWL atT12 42.59+6.05 32.22+838 31.70+8.12 63.030 <0.001*

Notes: *indicates P<0.05. Abbreviations: SG, sleeve gastrectomy; RYGB, Roux-en-Y gastric bypass; SG+JJB, SG plus jejunojejunal bypass; SADI-S, single anastomosis
duodeno-ileal bypass with SG; BRI, body roundness index; BMI, body mass index; TO, baseline; T3, 3 months post-surgery; T12, 12 months post-surgery; TG,
triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; GLU, glucose; UA, uric acid; %EWL, percentage of excess

weight loss; %TWL, percentage of total weight loss

A further subgroup analysis was conducted to exam-
ine participants with abnormal metabolic biomark-
ers at baseline (T0). Compared to the Low-gradual
decline group, the High-rapid decline group showed a
significantly increased risk of abnormal HDL-C, and
in contrast to the overall analysis of all patients, the
risk level of abnormalities in HDL-C decreased, and
as more covariates were controlled for in the models,
the odds ratios progressively decreased (OR, 40 0=2.61
[95%CI, 1.42~4.82]; OR,, qe1 1=2.51 [95%CI, 1.34~4.70];
OR, odel 2=2.50 [95%CI, 1.35~4.63]; OR 3=2.39

model

[95%CI, 1.24 ~4.60]; OR,,4e1 4=2-11 [95%CI, 1.07 ~ 4.16]).
The High-gradual decline group showed a significantly
increased risk for abnormal TG, HDL-C, and LDL-C,
while the risk for abnormal UA was no longer statisti-
cally significant; In Model 2, after adjusting for lifestyle
factors, the risk of abnormal LDL-C was no longer sig-
nificant. In Model 4, after adjusting for all covariates, the
odds of abnormal TG were 3.33 times higher (OR=3.33
[95%CI, 1.21 ~9.19]), the odds of abnormal HDL-C were
3.83 times higher (OR=43.83 [95%CI, 1.68 ~8.70]), and
the odds of abnormal LDL-C were 2.99 times higher
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Table 4 Risk of metabolic abnormalities at T12 by BRI trajectory
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Metabolic BRI trajectory
Biomarkers All patients (n=669) Subgroup analysis of participants with abnormali-
tiesat TO #
Low-grad- High-rapid decline High-gradual decline High-rapid decline High-gradual decline
ual decline (n=76) (n=54)
(n=539)
OR(95%Cl) OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P
Model 0
TG 1.00 (Ref) 193(099~3.75) 0051  328(1.67~642) 0001*  1.11(043~285) 0828 424 0.001%
(1.77~10.18)
HDL-C 1.00 (Ref) 2.84(1.73~467) <0.001* 430(231~800) <0.001* 261(142~482) 0.002* 4.11(1.90~890) <0.001*
LDL-C 1.00 (Ref) 1.03 (0.54~1.95) 0929 0(1.12~393) 0.020* 1.53(0.69~3.38) 0297 339(1.34~861) 0.010*
GLU 1.00 (Ref) 163 (099~267) 0.052 09 (060~1.99) 0.783 2.24(098~5.100 0055 1.05(043~257) 0.909
UA 1.00 (Ref) 1.54(0.95~251) 0.081 2.33(1.33~4.10) 0.003* 133(0.77~228) 0311 1.88(094~3.77) 0.073
Model 1
TG 1.00 (Ref) 166 (084~329) 0145  340(168~685 0001*  1.05(039~281) 0909 447 0.002*
(1.76~11.32)
HDL-C 00 (Ref) 290(1.74~4.85) <0.001* 440(233~833) <0.001* 251(134~4.70) 0.004* 440(1.98~9.74) <0.001*
LDL-C 1.00 (Ref) 1.04(0.54~2.02) 0885 203(1.06~387) 0.031* 162 (0.7~3.76) 0258 3.90 0.006*
(1.46~10.40)
GLU 1.00 (Ref) 1.38(0.82~233) 0223 0.89(047~167) 0.892 234(088~6.19) 0086 085(0.31~230) 0.753
UA 1.00 (Ref) 1.38(0.83~228) 0209 261(1.45~467) 0.001* 1.19(067~2.08) 0543 2.05(0.99~4.18) 0.051
Model 2
TG 1.00 (Ref) (O 86~333) 0.128 2.63(1.29~534) 0.008* 1.01(0.39~266) 0969 3.54(138~9.10) 0.009*
HDL-C 1.00 (Ref) 267 (1.61~443) <0001* 379(201~7.16) <0.001* 250(1.35~4.63) 0.004* 3.65(1.66~805) 0.001*
LDL-C 1.00 (Ref) 0.87 (O 45~168) 0678 7(0.81~3.06) 0.179 1.28(0.55~294) 0559 257(096~6.85) 0.058
GLU 1.00 (Ref) (O 98~267) 0.058 07 (0.57~1.99) 0.820 2.26(098~5.19) 0.054 1.13(045~2.83) 0.795
UA 1.00 (Ref) 0(091~247) 0.106 7(1.21~3.88) 0.009* 127(0.73~221) 039 167(082~344) 0.157
Model 3
TG 1.00 (Ref) 1.86 (0.92~3.76)  0.083 323(1.64~638) 0.001* 1.10(041~293) 0838 4.00(1.63~9.78) 0.002*
HDL-C 1.00 (Ref) 256 (152~432) <0.001* 4.18(223~781) <0.001* 239(1.24~4.60) 0.009* 4.09(1.88~891) <0.001*
LDL-C 1.00 (Ref) 1.11(056~2.18) 0.746 2.18(1.15~4.12) 0.016* 1.53(064~366) 0330 347(134~898) 0.010*
GLU 1.00 (Ref) 1.58(0.92~2.73) 0.098 1.11(0.60~2.04) 0724 2.36(098~563) 0053 1.02(041~2.54) 0950
UA 1.00 (Ref) 1.64(0.98~2.75) 0.057 239(135~4.22) 0.003* 137(0.77~246) 0279 1.93(096~3.89) 0.065
Model 4
TG 1.00 (Ref) 5(064~283) 0427 266 (1.26~563) 0.010* 091(032~253) 0857 333(1.21~9.19) 0.020*
HDL-C 1.00 (Ref) 2.35 (1 36~4.06) 0002 363 (1 88~701) <0.001* 211(1.07~4.16) 0.030* 3.83(1.68~8.70) 0.001*
LDL-C 1.00 (Ref) 0.83(040~1.71) 0628 2(0.76~3.06) 0.233 1.16(044~3.05) 0755 299(1.06~841) 0.037*
GLU 1.00 (Ref) 47(0.83~2.58) 0.181 0.92 (O 47~178) 0811 2.27(0.79~ 652) 0.127 0.88(0.30~2.56) 0814
UA 1.00 (Ref) 143(0.83~246) 0.191 2.52(1.37~462) 0.003* 1.14(061~2.11) 0678 1.89(0.89~4.00) 0.09

Notes: # indicates the sample size of participants with abnormalities at TO, the specific sample size: TG (n=324), HDL-C (n=465), LDL-C (n=270), GLU (n=255),
UA (n=439). *indicates P<0.05. Model 0: crude model without any adjustments; Model 1: adjusted for demographic information (gender, age, marital status,
employment status and educational attainment); Model 2: adjusted for baseline lifestyle factors (dietary behavior, physical activity and sleep quality); Model 3:
adjusted for surgical procedures; Model 4: adjusted for Model 1~3. Abbreviations: TO, baseline; OR, odds ratio; TG, triglycerides; HDL-C, high-density lipoprotein

cholesterol; LDL-C, low-density lipoprotein cholesterol; GLU, glucose; UA, uric acid;

(OR=2.99 [95%CI, 1.06~8.41]) (Table 4,
analysis).

subgroup

Discussion

In this study, we examined the BRI trajectories of 669
Chinese bariatric surgery patients. Three distinct BRI
decline patterns were identified: High-rapid decline,
High-gradual decline, and Low-gradual decline. The
risk of abnormal metabolic biomarkers one year post-
operatively varied significantly across these trajectory

types. The Low-gradual decline group with the lowest
BRI at endpoint (BRI =3.49) exhibited the lowest risk of
metabolic abnormalities. The High-rapid decline group
with the highest initial BRI that experienced substan-
tial reduction by endpoint (BRI=3.89) showed a signifi-
cant increase only in the risk of abnormal HDL-C, while
improvements in other indicators were comparable to
the Low-gradual decline group. For the High-gradual
decline group whose BRI decreased only to 6.70 at end-
point, despite having trajectory patterns and %TWL
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similar to the Low-gradual decline group, the risks of
abnormal TG, HDL-C, and LDL-C were significantly
elevated. These metabolic abnormality risks remained
significant after controlling for demographic factors, life-
style factors and surgical procedures, as well as in sub-
group analysis. The increased risk of abnormal HDL-C in
the High-rapid decline group may be related to the tim-
ing of the surgery. Previous studies have indicated that
HDL-C improvements peak approximately 12 months
postoperatively in SG or RYGB procedures [30]. How-
ever, the High-rapid decline group predominantly under-
went SG +JJB or SADI-S, which typically achieve optimal
weight loss effects 2~3 years postoperatively [31, 32].
Meanwhile, this group had more severe baseline abdomi-
nal obesity, which may require a longer period for high-
density lipoprotein synthesis and reverse cholesterol
transport to adjust and adapt [33]. Additionally, HDL-C
regulation is affected by multiple delayed physiological
processes, including hepatic lipid metabolism, inflamma-
tory resolution, and the recovery of insulin sensitivity—
all of which may lag behind reductions in body fat [34].
Patients in the High-rapid decline group may also experi-
ence greater postoperative nutritional stress and reduced
physical activity in the early recovery phase, which could
transiently affect HDL-C metabolism before longer-term
improvements occur [35].

Similarly, the High-gradual decline group, which
also had a high baseline BRI, may have had insufficient
improvement in abdominal obesity due to a lower pro-
portion of combined surgical procedures, resulting in a
persistently high risk of lipid metabolic abnormalities.
Additionally, we found that after adjusting for baseline
lifestyle factors, the risk of abnormal LDL-C in the High-
gradual decline group was no longer significant. This
suggests a potential moderating effect of lifestyle factors
in the postoperative improvement of abdominal obesity.
Patients in the High-gradual decline group had poorer
baseline dietary behavior, lower physical activity levels,
and worse sleep quality prior to surgery. In the absence of
lifestyle interventions, these negative behaviors may have
persisted postoperatively [36], thereby weakening the
improvement in LDL-C. Poor dietary habits and physi-
cal inactivity may contribute to insulin resistance and
fatty acid accumulation, which in turn increase LDL-C
levels [37]. Poor sleep quality may exacerbate LDL-C
abnormalities through alterations in hormone levels and
inflammatory responses [38]. Nevertheless, the risk of
metabolic abnormalities in TG and HDL-C across differ-
ent BRI trajectory groups remained stable after adjust-
ment for lifestyle factors.

With the global rise in obesity rates, abdominal obesity
has been recognized as a significant metabolic risk fac-
tor for CVD [39]. Recent large-scale studies have also
demonstrated the BRI’s ability to reflect the degree of
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abdominal obesity and long-term health status. A study
involving 9935 participants from the China Health and
Retirement Longitudinal Study (CHARLS) identified
three BRI trajectories and found that higher BRI levels
were associated with an increased risk of CVD, suggest-
ing that BRI could serve as a novel indicator to replace
BMI in reflecting CVD risk [40]. Another study of 33,000
American adults used BRI as a measure of visceral fat
distribution and found that a BRI range of 3.4~6.9 was
associated with a lower mortality risk, and the narrower
confidence intervals of the BRI model provided better
sensitivity compared to BMI [41]. Furthermore, BRI val-
ues above 5.54 and 5.21 have been linked to increased
all-cause and cardiovascular mortality respectively in
American cohorts [42]. However, these thresholds were
derived from general U.S. populations, and may not
directly apply to Chinese individuals, who tend to exhibit
different abdominal fat distribution patterns [15, 16]. At
present, no established BRI cutoffs for metabolic risk
have been validated in Chinese populations. Given this
gap, our study adopted a trajectory-based approach to
capture longitudinal BRI trends and explore their rela-
tionship with metabolic outcomes. The primary objective
of bariatric surgery is to alleviate obesity to treat meta-
bolic diseases and reduce the risk of CVD occurrence.
Therefore, using BRI, an indicator that more accurately
reflects abdominal obesity, to monitor surgical effec-
tiveness may be of significant importance. Among the
existing novel anthropometric indices for obesity, BRI
has been noted to possess metabolic disease screening
capabilities comparable to the abdominal volume index
(AVI), lipid accumulation products (LAP), and A Body
Shape Index (ABSI), while only requiring measurements
of height and waist circumference, thereby offering both
high accuracy and convenience [43, 44]. A study by
Custers et al. also emphasized the potential of BRI as a
practical tool for public health screening [10].

In our study, BRI demonstrated strong performance
among the bariatric surgery population. After catego-
rizing patients into three levels of abdominal obesity
based on BRI, the groups exhibited minimal differences
in demographic data while effectively highlighting varia-
tions in surgical procedures and the risk of metabolic
abnormalities. Additionally, in Fig. 2, the endpoint BRI
values for the High-rapid decline and Low-gradual
decline groups were very close (3.89 vs. 3.49), whereas
BMI differed by nearly 2.5 units (27.62 vs. 25.13). This
suggests that in long-term postoperative efficacy evalu-
ations, BMI may not fully capture patients’ abdominal
obesity alleviation effects as accurately as BRI, potentially
limiting the true association between BMI and changes
in postoperative metabolic risk. A large-scale cross-sec-
tional study in Iran found that changes in BMI, WC, and
%EWL post-bariatric surgery were significantly different
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between metabolically healthy morbidly obese (MHMO)
individuals and metabolically unhealthy morbidly obese
(MUMO) individuals. Further multivariate regression
analysis indicated that only the delta changes in WC
and %EWL were significantly different between the two
groups, suggesting that the association between BMI and
metabolic risk may be overshadowed by WC [45]. Addi-
tionally, a meta-analysis revealed that among diabetic
patients with BMI below or above 35 kg/m? there was
no significant difference in postoperative diabetes remis-
sion rates, and the only significant predictor of glycated
hemoglobin Alc reduction was waist circumference [46].
In non-bariatric surgery populations, a cohort study
showed that compared to UK residents, Chinese resi-
dents have lower BMI but higher BRI, and Cox regression
analysis indicated that in the Chinese rural cohort, only
BRI-related indicators were associated with ischemic
stroke [47]. These findings suggest that WC is superior to
BMI in reflecting changes in metabolic risk post-bariatric
surgery; furthermore, BRI, an indicator which derived
from WC, was applied for the first time in a bariatric sur-
gery population and was significantly associated with the
risk of metabolic abnormalities in this study.

Currently, the selection of surgical procedures in
bariatric surgery typically adopts a cost-effectiveness
approach, comprehensively considering factors such as
baseline BMI, the presence of obesity-related comorbidi-
ties, age, patient weight loss expectations, and patient
tolerance [23, 48—50]. These procedures differ not only
in technical complexity but also in their physiological
effects on fat metabolism and gastrointestinal hormone
response, which may contribute to the observed varia-
tions in BRI trajectories and metabolic risk reduction.
For example, in this study, patients undergoing SG +]JJB
had higher baseline BMI levels; older patients were more
likely to receive RYGB or SADI-S treatments; and SG
was performed most frequently due to its advantages
of simplicity, shorter operative time, and not requiring
gastrointestinal diversion (as shown in Table 1). Based
on our results, patients with a higher degree of abdomi-
nal obesity can potentially be identified at baseline using
BRI and considered for SG plus procedures, which may
contribute to more significant reductions in metabolic
risk. Supplementing SG with a jejunojejunal bypass (JJB)
facilitates nutrient absorption at different intestinal sites,
affecting the storage of abdominal fat [32]. Additionally,
JJB induces significant changes in the secretion of GLP-1
and PYY, thereby improving insulin sensitivity, enhancing
satiety, and inhibiting fat storage [51]. The added duo-
deno-ileal bypass in SADI-S also provides better control
of lipid and glucose metabolism [52]. An animal model
study demonstrated that SADI-S induces an increase in
the adiponectin to leptin ratio, indicating that this bar-
iatric surgical procedure can improve adipose tissue
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function [53]. In our study, the High-rapid decline group
had the highest proportion of patients who underwent
SG +]JB or SADI-S procedures, and tended to show the
greatest reduction in BRI. Furthermore, except for HDL-
C, all other indicators in this group reached levels com-
parable to the optimal group, indicating that SG plus
procedures could potentially offer benefits in improving
abdominal obesity. Therefore, future selection of bariat-
ric surgical procedures should, in addition to traditional
clinical factors, comprehensively consider the degree
of abdominal obesity and expected metabolic improve-
ments, and progressively incorporate BRI assessment
into the decision-making process for procedure selection.

Strengths and limitations

The primary strength of this study lies in the use of the
BRI as a rapid anthropometric measure to assess abdomi-
nal obesity from a morphological perspective. To date,
few studies have employed BRI in populations with
severe obesity or those undergoing bariatric surgery, and
BRI’s advantages over BMI are particularly pronounced
in Asian populations. Under these circumstances, this
study is the first to observe the one-year postopera-
tive BRI trajectory in Chinese bariatric surgery patients
and to explore the association between BRI levels and
metabolic risks, providing valuable insights for future
research. Additionally, we compiled data from a six-year
cohort of patients treated at our bariatric center, with
one-year postoperative follow-up for each of the 669
cases, providing good representativeness.

The main limitation of this study is the duration of
follow-up, which is limited to one year for character-
izing longitudinal trajectories. As shown in the figures,
although the rate of BRI reduction tends to plateau at 12
months postoperatively, the BRI continues to improve
especially in the High-rapid decline group. Existing stud-
ies have found that SG typically reaches optimal weight
reduction at one year postoperatively [54], while com-
bined bariatric procedures may take longer to achieve
peak follow-up outcomes [55]. Due to data completeness
constraints, we only included one-year postoperative
observations. Nonetheless, longer-term follow-up (such
as 2 ~ 3 years) would be valuable to evaluate the sustained
impact of BRI trajectories on metabolic health, as post-
operative changes may continue to evolve beyond the
first year. Additionally, as a single-center study, our find-
ings may have some limitations in generalizability due to
variations in surgical practices and patient characteristics
across different institutions. However, the results provide
valuable insights within our specific cohort, and future
multi-center studies with broader populations could offer
further perspectives on these findings. It is also encour-
aging that our center is involved in the construction of
the Chinese Obesity and Metabolic Surgery Database,
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which may help address some of these considerations
moving forward.

Conclusion

This longitudinal study demonstrates that the one-year
postoperative trajectories of bariatric surgery patients,
fitted based on the Body Roundness Index (BRI), can
effectively differentiate metabolic risk levels among Chi-
nese bariatric patients. The trajectory category with the
lowest BRI at endpoint exhibited the lowest risk of meta-
bolic abnormalities. Combined procedures, such as SG
plus, may be associated with improvements in abdomi-
nal obesity and metabolic status in patients with high
baseline BRI, although improvements in HDL-C might
require longer observation periods. The initial applica-
tion of BRI in the Chinese bariatric surgery population
suggests potential utility. Therefore, incorporating BRI
assessment into the decision-making process for bariatric
procedure selection may be considered.
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