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Abstract

Key words

Background and Aims: Obesity is often accompanied by symptoms of disordered eating. Although
bariatric metabolic surgery can alleviate these symptoms, there are significant individual differences in
postoperative outcomes, and effective predictive indicators are lacking. Liver and kidney function, along
with lipid profiles, are closely related to metabolic status and may serve as useful markers for
preoperative risk stratification and prognosis prediction. This study was conducted to explore the
relationship between preoperative metabolic indicators and symptoms of disordered eating, thereby
identifying postoperative recovery patterns among obese patients to support individualized management
strategies.

Methods: A total of 41 obese patients who underwent sleeve gastrectomy at Shanghai Sixth People's
Hospital between September 2020 and June 2023 were enrolled, along with 36 healthy volunteers
recruited during the same period. Participants completed the Eating Disorder Inventory-2 (EDI-2)
questionnaire, and serum samples were collected to assess liver function, kidney function, and lipid
levels prior to surgery. The Mantel test was used to analyze correlations between metabolic indicators
and EDI-2 scores. Latent profile analysis (LPA) was conducted using the indicators significantly
correlated with EDI-2 scores to identify subgroups within the obese cohort. Linear mixed models were
then applied to examine the trajectories of postoperative symptom changes across subgroups.

Results: Levels of cystatin C, cholinesterase, gamma-glutamyl transferase, triglycerides, and
apolipoprotein E were significantly higher in the obese group compared to the healthy group (all P<
0.05), and EDI-2 total score was also significantly elevated (P<0.05); the prealbumin level in the healthy
group was significantly higher than that in the obese group (P<0.05). These six indicators were
positively correlated with EDI-2 score (all 7>0.20, P<0.05). Based on these markers, the LPA classified
the obese group into two subgroups, with subgroup 2 exhibiting higher levels of most metabolic
indicators than subgroup 1. During the 18-month postoperative follow-up, both subgroups showed
reductions in EDI-2 score, but symptom improvement in subgroup 2 occurred later (month 6) compared
to subgroup 1 (month 4).

Conclusion: Preoperative levels of cholinesterase, gamma-glutamyl transferase, prealbumin,
triglycerides, and apolipoprotein E may serve as predictive indicators for improvement in disordered
eating symptoms. Recovery patterns after bariatric surgery vary among obese patients with different
metabolic profiles, highlighting the need for tailored intervention strategies.

Bariatric Surgery; Obesity; Feeding and Eating Disorders; Liver Function Tests; Kidney Function Tests; Dyslipid-
emias
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Table 1 Baseline characteristics of the obese group and healthy group
T H HEJE (n=41) {eFE4H (n=36) iPIU P
PESn(%)]

“ 33(80.49) 30(83.33)

L 8(19.51) 6(16.67) 0103 0748
BMI(kg/m?,x + s) 39.12+4.43 21.28+1.70 23.86 <0.001
AR, M(IQR)] 27.42(24.25~32.82) 28.27(25.66~32.03) 695 0.666
M C(mg/L,x £ 5) 0.80+0.14 0.72+0.10 2.97 0.004
DBIL(umol/L, % + s) 2.52+1.092 3.23+1.33 -2.57 0.012
ALB(g/L,% + 5) 43.90+3.66 46.33+2.93 -3.19 0.002
BHEA(YLE +5) 72.65+5.21 73.95+4.18 -1.19 0.237
HDL-C(mmol/L,% + s) 1.04x0.24 1.36+0.25 -5 <0.001
HIEEH A(g/L,X + 5) 1.28+0.17 1.451+0.17 -4.54 <0.001
HIEE A B(g/L, % + 5) 0.95+0.20 0.69+0.14 6.48 <0.001
LDL-C(mmo/L,X # s) 3.51+0.85 2.55+0.66 5.49 <0.001
TBIL(wmol/L,% + s) 6.90(4.90~8.70) 7.90(4.90~9.63) 665 0.459
A/G [M(IQR)] 1.50(1.40~1.70) 1.65(1.58~1.83) 475 0.007
BUN [mmol/L, M(IQR)] 4.80(3.90~5.20) 4.75(4.08~5.53) 682 0.567
TR B IR A 2/L, M(IQR)] 6.00(5.00~6.00) 5.00(4.00~6.00) 602 0.159
MBS 5 5 [ [(mg/L, M(IQR)] 35.00(30.00~44.00) 35.50(31.00~39.25) 681 0.56
ALT [U/L,M(IQR)] 38.00(19.00~64.00) 11.00(8.00~15.25) 172 <0.001
AST [U/L,M(IQR)] 34.00(26.00~49.00) 18.50(16.00~24.00) 175 <0.001
FLER I A U/L, M(IQR)] 229.00(167.00~256.00) 172.50(144.00~198.75) 486 0.01
R B E[U/L, MCIQR) | 435.00(375.00~506.00) 330.00(284.50~380.75) 249 <0.001
B R BE U/L, M(IQR)] 37.00(26.00~63.00) 16.00(12.00~19.25) 150 <0.001
JRER[wmol/L, M(IQR)] 410.00(368.00~431.00) 297.00(261.00~345.25) 257 <0.001
SCr [wmol/L, M(IQR)] 58.10(48.70~61.80) 56.95(54.28~65.17) 594 0.143
AT 14 A [mg/L, M(IQR)] 230.00(210.00~264.00) 249.00(235.75~265.50) 544 0.048
TClmmol/L,M(IQR)] 4.85(4.29~5.72) 4.22(3.76~5.04) 410 <0.001
Hil = EEmmol/L, M(IQR)] 1.49(0.98~1.94) 0.86(0.55~1.27) 372 <0.001
BHSE I E [¢/L, MUIQR)] 4.29(3.62~4.89) 3.56(2.99~4.57) 486 0.01
EDI-2 B3 M(IQR)] 11.03(8.65~13.65) 8.44(7.33~10.32) 422 0.001

®2 FERFEARFAT. BINgERMASEEHRS EDI-2 253 E X

Table 2 Correlation of preoperative hepatorenal function and lipid profile with EDI-2 total score in the obese group
. EDI-2 5.5 tob EDI-2 #43
r P r P

DBIL -0.04 0.611 LRI -0.06 0.737
ALB 0.01 0.408 JIEL e i i 0.42 0.011
HDL-C 0.02 0.377 BRI NG 0.30 0.007
BIREAA 0.11 0.092 JRZ -0.05 0.648
HIRENB -0.05 0.707 iSRS 0.36 0.009
A C 0.29 0.002 TC 0.02 0.338
A/G -0.02 0.533 LDL-C -0.09 0.884
ALT 0.04 0.22 Hil =g 0.53 0.012
AST -0.01 0.431 BAEHEAE 0.51 0.002
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R3 LPAREER
Table 3 LPA Model

1 1 1535.72 1556.28 1.00 — —

1 2 1429.37 1461.92 1.00 0.01 0.98/0.02

1 3 1388.60 1433.16 0.93 0.01 0.58/0.40/0.02

1 4 1392.81 1449.36 0.92 0.62 0.44/0.30/0.24/0.02

TE : AIC FI BIC 2 PFAN RIS (0 18 A 2R (AT , (DB IR Ay S 70T 5 e M S 5 U0 5 TR AL E$E . Entropy J2: 7
SN UL (AR (DB 2R A JSBNT T . BLRT 3@ Ao LSRR ()40, K R BIEAL vs. k-1 2R BIREAD) (9 RISR LE, PA 8 28 B B0 75
E UG, PRI T RIRTE InR BB SE T 3 - 2R P<0.05 , MRS R R 25 G TREIULS , S T 22 AL, i P>
0.05 , FEHIEIMSENEOTFAR L2 UGB, ML 5 A SRR (2]

Note: AIC and BIC are indices used to evaluate model fit and complexity; lower values indicate a better balance between goodness of fit and model
simplicity. Entropy measures the clarity of classification, with higher values indicating better-defined classes. The BLRT (Bootstrap Likelihood Ratio
Test) compares two nested models (e.g., a k-class model vs. a k-1-class model) to assess whether increasing the number of classes significantly improves
model fit. A P-value <0.05 suggests that adding more classes significantly improves the model and supports the use of a more complex model, whereas P

=0.05 indicates no significant improvement, and a simpler model (with fewer classes) should be preferred

1 BRFEBE TR

Figure 1 Subgroup structure of obese patients

R4 TTE1FNI0EE 2 B4(s BAHE

Table 4 Baseline characteristics of subgroup 1 and subgroup 2

(%))

ks 21(87.50) 11(68.75)

L 3(12.50) 5(31.35) 200 0152
BMI(kg/m?,x + 5) 39.60+4.86 38.20+3.76 1.007 0.320
IR (B x + ) 28.4+5.74 30.20+6.23 -0.912 0.367
BEHE C(mg/L,x + ) 0.78+0.12 0.86+0.14 -1.75 0.088
ARG GRAG(U/L, % = 5) 401.33+63.92 476.31£54.12 -3.86 <0.001
BRI (U/L,X + 5) 32.00+16.01 60.81+20.36 -5 <0.001
ATHE A (mg/L,% + 5) 217.00+30.84 257.94+34.45 -3.93 <0.001
HIH =R (mmol/L, % + ) 1.12+0.38 2.24+0.54 -7.29 <0.001
HAEEAE(/L,% +5) 3.88+0.76 4.87+0.64 -4.27 <0.001
EDI-2 343 (% + 5) 11.60+3.64 10.80+3.31 0.725 0.473
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Figure 2 Changes in EDI-2 total scores within 18 months after bariatric metabolic surgery

A: Changes in EDI-2 total scores

over time in subgroup 1; B: Changes in EDI-2 total scores over time in subgroup 2; C: Comparison of EDI-2 total score

changes over time between subgroup 1 and subgroup 2
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