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mass index (TyG-BMI) and depressive symptoms in individuals with cardiovascular-kidney-metabolic (CKM)
syndrome, and its heterogeneity across different stages. Methods This study utilized data from a survey on
comorbidities among adults in rural communities in Yichang of Hubei province, conducted in August 2023.
Participants diagnosed with CKM sundrome were grouped according to baseline TyG-BMI levels. Depressive
symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9). Logistic regression was employed
to analyze the association between TyG-BMI and depressive symptoms, followed by stratified analysis by age,
sex, education level, smoking/alcohol status, and CKM syndrome stage. Restricted cubic spline (RCS) models
were used to assess nonlinear relationships. Results A total of 2,089 patients with CKM sundrome stages 0-3
were included. The mean age of participants was (57.0 £ 10.4) years, with 50.8% being female. After full
adjustment for confounding factors, each 10-unit increase in TyG-BMI was associated with a 4.9% reduction in
depression risk [OR=0.951, 95%CI (0.903, 0.999)]. Subgroup analysis showed that this negative association was
more significant in individuals aged > 60 years [OR=0.989, 95%CI (0.980, 0.998)] and those at CKM syndrome
stage 0 [OR=0.978, 95%CI (0.961, 0.996)]. RCS model analysis showed a significant nonlinear relationship trend
between TyG-BMI and depression symptoms. Conclusion The higher TyG-BMI levels were associated with a
lower prevalence of depressive symptoms among individuals with CKM syndrome stages 0-3, and this
association was more pronounced in metabolically healthy individuals (CKM syndrome stage 0) and individuds
aged > 60 years. Nonlinear analysis suggests that moderate levels of TyG-BMI may have neuroprotective effects.
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Table 1. Comparison of baseline characteristics of study participants with different TyG-BMI levels (n, %)

A Q14 (n=523) 0241 (n=522) Q3 4 (n=522) Q441 (n=522)  FiY/H{E PIE
R () 56.1+11.6 58.7+10.3 57.1+9.7 55.9+9.7 8.24 <0.001
PE5 6.36  0.096
Fk 246 (47.0) 257 (49.2) 244 (46.7) 280 (53.6)
Lotk 277 (53.0) 265 (50.8) 278 (53.3) 242 (46.4)
BMI (kg/m®) * 19.9+1.5 226+1.2 248+15 283 +2.8 196538 <0.001
Wi (mmHg) 122.9 + 187 127.3+17.7 129.7 + 18.2 132.9 = 16.7 29.14  <0.001
EFSRE (mmHg) 78.1 £10.5 80.6 + 10.1 82.5+10.4 852+ 11.0 4272 <0.001
UTiEd 6.83 0336
A S 348 (66.5) 369 (70.7) 379 (72.6) 350 (67.0)
IWEAE M A 15 (2.9) 14 (2.7) 12 (2.3) 12 (2.3)
IRAE A 160 (30.6) 139 (26.6) 131 (25.1) 160 (30.7)
RIS 5542 <0.001
AR 382 (73.0) 387 (74.1) 369 (70.7) 338 (64.8)
T IRER 20 (3.8) 14 (2.7) 18 (3.4) 27 (5.2)
BRrp EE A 38 (7.3) 42 (8.0) 68 (13.0) 101 (19.3)
Giliavell] 83 (15.9) 79 (15.1) 67 (12.8) 56 (10.7)
BRI 534 0.148
Fifth 36 (6.9) 51 (9.8) 50 (9.6) 36 (6.9)
[EA 487 (93.1) 471 (90.2) 472 (90.4) 486 (93.1)
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AR Q141 (n=523) Q24 (n=522) Q3 4 (n=522) Q44 (n=522) FIYIHAE P
THERE 1221 0.007

W R LI 420 (80.3) 438 (83.9) 424 (81.2) 394 (75.5)

R AL 103 (19.7) 84 (16.1) 98 (18.8) 128 (24.5)
TyG 1551 8.2 (8.0, 8.5) 8.5 (8.3, 8.8) 8.8 (8.5, 9.2) 9.3 (8.9, 9.7) 894.75 <0.001
TyG-BMI* 166.7 (157.8, 174.1) 193.6 (188.2, 200.4) 219.2 (212.4, 226.2) 257.1 (244.0, 275.2) 1957.50 <0.001
S REEE (mg/dL) * 54 (48, 6.1) 55 (49, 62) 58 (5.1, 6.4) 58 (5.1, 6.5) 4456  <0.001
HDL~C (mg/dL) * 14 (12, 1.6) 13 (1.1, 1.5) 12 (1.0, 1.4) 1.1 (0.9, 1.2) 403.13  <0.001
TG (mmol/L) * 0.9 (0.7, 12) 12 (1.0, 1.6) 1.6 (12, 2.1) 24 (1.7, 3.4) 808.91 <0.001
FBG (mmol/L.) * 5.1 (48, 54) 52 (49, 5.6) 53 (49, 5.7) 54 (49, 6.3) 83.95 <0.001
eGFR (mL/min/1.73m*) * 117.5 (103.8, 131.8) 110.6 (97.4, 125.7) 111.9 (98.0, 127.2) 111.5 (95.6, 127.7) 24.41 <0.001
W bR 20 (3.8) 48 (9.2) 75 (14.4) 133 (25.5) 116.65 <0.001
o I 161 (30.8) 237 (45.4) 277 (53.1) 344 (65.9) 13525 <0.001
PR IS 31 (5.9) 35 (6.7) 24 (4.6) 46 (8.8) 8.01  0.046
PR T Z2 SE PN 129 (24.7) 127 (24.3) 146 (28.0) 149 (28.5) 281 0422
JHRE S 7 (1.3) 5 (1.0) 6 (1.1) 8 (1.5) 0.77  0.857
TABRE AR 67 (12.8) 38 (7.3) 36 (6.9) 38 (7.3) 16.09  0.001
CKM ZRAAiE 53 1099.81 <0.001
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Table 2. Association of TyG—-BMI with depressive symptoms among participants with CKM syndrome stages 0-3

. R 1 HETR 2 TR 3
e ORfH (95%CI) P{E ORfH (95%CI) P{H ORfH (95%CI) P{H
TyG-BMI K" 0.950 (0.911, 0.989) 0.015  0.952 (0.912, 0.992) 0.022  0.951 (0.903, 0.999) 0.050
TyG-BMI 434"
Q14 Ref. Ref. Ref.
Q241 0.534 (0.349, 0.807) 0.003 0471 (0.305, 0.717) <0.001  0.434 (0275, 0.677)  <0.001
Q341 0.504 (0.327, 0.766) 0.002 0462 (0.297, 0.708) <0.001  0.428 (0.264, 0.686)  <0.001
Q441 0.534 (0.349, 0.807) 0.003  0.547 (0.355, 0.830) 0.005  0.480 (0.287, 0.795) 0.004

Er ARG EE (BHWI0MEE) AAEE; TS EEE (WHalisdt) MR A KRBT E S, B2 R 1 A LiRKE
HE MR BURE . B ERUEZ A AR BRI 3 AR 2 e iR EOk g R | ATIRIE . BA2E AL, HDL-C & eGFR,
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Table 3. Analysis of the association between TyG—-BMI with depressive symptoms among different subgroups

20 Kkt ORfE (95%CI) 2T el K OR{H (95%CI) S
Pl P

JSXEN 2089  0.995 (0.991, 0.999) - THEBE 0.658
F () 0.048 W B LT 1676 0.995 (0.990, 1.001)

30~59 1282 0.998 (0.992, 1.004) R R L 413 0.992 (0.979, 1.005)

> 60 807  0.989 (0.980, 0.998) CKMZEAE 5 0.046
Lzl 0.594 03 628 0978 (0.961, 0.996)

B 1027 0995 (0.986, 1.003) 13 198 1.008 (0.982, 1.034)

ECgi 1062 0.995 (0.989, 1.002) 2~314] 1263 1.002 (0.995, 1.009)
AR 0.932 W2 A B2 0.988

AN 1476 0.995 (0.989, 1.000) A S 1446 0.995 (0.990, 1.001)

RN 79 0.954 (0.904, 1.007) WEAEMZ A 53 1.019 (0.963, 1.079)

B AR 249 1.007 (0.988, 1.026) AN AR 590 0.991 (0.979, 1.003)

RN 285 0993 (0.973, 1.013)

E BRI RAEEAT R T A 2 AR el BRSO RAS . ARIE R BRI A G F AR B 3 AR 2 3k Ak bR
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P-nonlinear=0.000 3
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1 1 1 1 1
150 200 250 300 350
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Figure 1. The non-linear relationship between TyG—

BMI and the risk of developing depressive symptoms
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SIS, RIS AERL R IR A, R R
CKM ZE A AEA [ 50300 B % 17 () ik A A RO ALE . A
58I T CKM Z5 4 1F 0~3 I ABEFFJR 40T, 2550
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