Supplementary Table S1. Univariable correlation between CMR-derived strain indices, EATV and metabolic/anthropometric variables in MetS*.

	
	GRPS
	GCPSabs
	GLPSabs
	PDSR-Rabs
	PDSR-C
	PDSR-L
	EATV

	
	r
	P
	r
	P
	r
	P
	r
	P
	r
	P
	r
	P
	r
	P

	EATV
	-0.174
	0.009
	-0.248
	<0.001
	-0.332
	<0.001
	-0.223
	<0.001
	-0.247
	<0.001
	-0.26
	<0.001
	—
	—

	BMI
	-0.097
	0.146
	-0.121
	0.07
	-0.113
	0.091
	-0.011
	0.875
	-0.063
	0.349
	-0.149
	0.026
	0.391
	<0.001

	SBP
	0.38
	0.572
	0.055
	0.412
	-0.085
	0.211
	0.018
	0.789
	0.11
	0.137
	-0.079
	0.243
	0.059
	0.384

	LVMI
	-0.373
	<0.001
	-0.461
	<0.001
	-0.531
	<0.001
	-0.209
	0.002
	-0.259
	<0.001
	-0.325
	<0.001
	0.311
	<0.001

	Total-C
	0.121
	0.07
	0.148
	0.027
	0.091
	0.173
	0.156
	0.02
	0.122
	0.071
	-0.009
	0.9
	–0.221
	<0.001

	Triglyceride
	0.353
	0.062
	-0.054
	0.419
	-0.148
	0.097
	-0.011
	0.871
	-0.004
	0.957
	-0.028
	0.679
	0.091
	0.184

	HDL
	0.115
	0.086
	0.16
	0.017
	0.181
	0.006
	0.066
	0.327
	0.148
	0.027
	0.063
	0.348
	–0.184
	0.001

	LDL
	0.125
	0.062
	0.163
	0.014
	0.094
	0.161
	0.163
	0.015
	0.11
	0.103
	0.002
	0.981
	–0.087
	0.241

	FPG
	-0.041
	0.552
	-0.027
	0.694
	0.01
	0.998
	-0.035
	0.611
	0.044
	0.531
	0.114
	0.102
	–0.174
	0.008

	eGFR
	0.182
	0.008
	0.213
	0.002
	0.179
	0.01
	0.197
	0.005
	0.287
	<0.001
	0.118
	0.091
	–0.173
	0.221


Note: * Screening rule for covariate entry:
• Multivariable linear regression models—variables with P < 0.10 in univariable tests plus a-priori clinical factors (sex, age) were retained.
• Mediation models—variables with P < 0.20 for either the exposure (EATV) or outcome (GLPS) were added, consistent with recommended practice that slightly broader thresholds limit residual confounding without overfitting.
GRPS, global radial peak strain; GCPS, global circumferential peak strain; GLPS, global longitudinal peak strain; PDSR-R , peak diastolic strain rate (radial); PDSR-C, peak diastolic strain rate (circumferential); PDSR-L, peak diastolic strain rate (longitudinal); EATV, epicardial adipose tissue volume; BMI, body-mass index; LVMI , left-ventricular mass index; Total-C , total cholesterol; Triglyceride , serum triglycerides; HDL, high-density-lipoprotein cholesterol; LDL , low-density-lipoprotein cholesterol; FPG , fasting plasma glucose; eGFR, estimated glomerular filtration rate; SBP, Systolic blood pressure.


[bookmark: _GoBack]Supplementary Table S2.  Sensitivity mediation analyses linking EATV to LV strain through myocardial energetic efficiency.

	Model
	Covariates included
	Path a(EAT → MEEI) β* (P)
	Path b(MEEI → GLS) β* (P)
	Direct c′(EAT → GLS) β* (P)
	Indirect a×b β*
	95 % Boot CI
	% Mediated

	1. Main
	Age, Sex, BMI, Total-C, HDL
	–0.226 (0.002)
	+0.362 (<0.001)
	–0.199 (0.005)
	–0.081
	–0.137 to –0.030
	29 %

	2. Main + HT/DM/TG
	Main + Hypertension, Diabetes, Triglycerides
	–0.199 (0.006)
	+0.346 (<0.001)
	–0.176 (0.012)
	–0.0688
	–0.1268 to –0.0201
	28 %

	3. BSA model
	Age, Sex, BSA (replaces BMI), Total-C, HDL, Hypertension, Diabetes, Triglycerides
	–0.192 (0.008)
	+0.336 (<0.001)
	–0.220 (0.002)
	–0.0646
	–0.1180 to –0.0176
	23 %

	4. [bookmark: _Hlk202915657]EATV/mass model
	Same as 2 model, 
predictor = EATV / LV-mass
	+0.285 (<0.001)
	+0.366 (<0.001)
	+0.041 (0.557)
	+0.104
	+0.041 to +0.189
	72 %

	5. Medication-adjusted
(n=216)
	model 2 + β-blocker, ACEI/ARB, CCB; SGLT-2i / GLP-1RA users excluded (n = 9)#
	–0.250 (0.001)
	+0.325 (<0.001)
	–0.209 (0.005)
	–0.081
	–0.140 to –0.032
	28 %


Note: All models use 5 000 bootstrap samples, 95 % percentile CIs. Proportion mediated = |indirect β*| ÷ (|direct β*| + |indirect β*|).
#Because <5 % of participants were on SGLT2 inhibitors or GLP-1 agonists, these variables showed zero variance in most bootstrap samples and could not be stably estimated.
EATV, epicardial adipose tissue volume; BMI, body-mass index; GLPS, global longitudinal peak strain; LV, left ventricular; Total-C, total cholesterol; HDL, high-density-lipoprotein cholesterol; ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; CCB, calcium channel blockers.
