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	Supplementary Table 1. Univariable linear regression analysis in hypertensive patients

	
	
	PS, %
	PSSR, 1/s
	PDSR, 1/s

	
	LVEF
	Radial
	Circumferential
	Longitudinal
	Radial
	Circumferential
	Longitudinal
	Radial
	Circumferential
	Longitudinal

	Age
	0.110(-0.022,
0.243)
	0.046(-0.052,
0.143)
	-0.026(-0.064,
0.012)
	0.003(-0.048,
0.054) 
	0.003(-0.003,
0.009)
	-0.002(-0.005,
0.001)
	0.002(-0.002,
0.005)
	-0.006(-0.021,
0.009)
	0.005(-0.002,
0.012)
	0.003(-0.000,
0.007)

	Gender
	2.780(-0.724,
6.284)
	4.217(1.615,
6.819) **
	-1.895(-2.904,
 -0.886) **
	-1.737(-3.115, 
-0.359) **
	0.095(-0.067,
0.257)
	-0.045(-0.125,
0.035)
	0.021(-0.072,
0.114)
	-0.474(-0.892, 
-0.057) **
	0.266(0.066,
0.466) **
	0.137(0.037,
0.237) **

	Smoke
	-4.209(-7.250,
-1.167) **
	-2.479(-4.937,
-0.021) **
	0.722(-.247,
1.692)
	0.375(-.926,
1.676)
	-0.128(-.278,
0.021)
	0.020(-.055,
0.094)
	0.014(-.072,
0.101)
	0.445(0.059,
0.832) **
	-0.180(-0.367,
0.008) 
	-0.057(-0.152,
0.037)

	Alcohol
	-2.300(-5.483,
0.884)
	-1.655(-4.238,
0.927)
	1.044(0.041,
2.048) **
	-0.336(-0.693,
1.020)
	-0.088(-0.245,
0.069)
	-0.002(-0.079,
0.076)
	0.025(-0.065,
0.115)
	0.334(-0.072,
0.741)
	-0.213(-0.407,
-0.019) **
	-0.013(-0.112,
0.086)

	SBP
	0.041(-0.067,
0.148)
	-0.022(-0.106,
0.061)
	0.020(-0.013,
0.052)
	0.039(-0.000,
0.079)
	0.003(-0.002,
0.008)
	-0.000(-0.003,
0.002)
	0.001(-0.002,
0.004)
	0.005(-0.009,
0.019)
	-0.005(-0.012,
0.001)
	-0.001(-0.005,
0.002)

	DBP
	0.059(-0.085,
0.203)
	-0.050(-0.164,
0.065)
	0.014(-0.031,
0.059)
	0.079(0.026,
0.132) **
	0.002(-0.004,
0.009)
	-0.001(-0.004,
0.003)
	0.003(-0.000,
0.007)
	0.008(-0.011,
0.026)
	-0.006(-0.015,
0.003)
	-0.001(-0.006,
0.003)

	BMI
	-0.154(-0.438,
0.129)
	-0.251 (-0.478, 
-0.025) **
	0.116 (0.028, 0.204) **
	0.038 (-0.082, 0.159)
	-0.022(-0.036, -0.009) **
	0.009 (0.002, 0.016) **
	0.004(-0.004,
0.012)
	0.066 (0.031, 0.100) **
	-0.031 (-0.048, -0.014) **
	-0.011 (-0.020, -0.003) **

	DM
	-2.356(-6.358,
1.646)
	-2.344(-5.933,
1.245)
	1.370(0.003,
2.736) **
	-0.310(-2.045,
1.425)
	-0.046(-0.259,
0.167)
	-0.034(-0.139,
0.072)
	-0.010(-0.131,
0.111)
	0.285(-0.289,
0.860)
	-0.115(-0.396,
0.167)
	0.026(-0.115,
0.166)

	ALT
	-0.012(-0.071,
0.047)
	-0.011(-0.058,
0.035)
	0.016(-0.002,
0.034)
	-0.003(-0.028,
0.022)
	-0.001(-0.003,
0.002)
	0.001(-0.001,
0.002)
	-0.001(-0.003,
0.001)
	0.006(-0.001,
0.014)
	-0.005(-0.008,
-0.001) **
	-0.001(-0.003,
0.001)

	Cr
	-0.066(-0.171,
0.038)
	-0.132(-0.209,
-0.056) **
	0.051(0.021,
0.081) **
	0.017(-0.025,
0.059)
	-0.005(-0.009,
-0.000) **
	0.001(-0.001,
0.003)
	0.000(-0.003,
0.003)
	0.017(0.005,
0.029) **
	-0.007(-0.012,
-0.001) **
	-0.001(-0.004,
0.002)

	
	
	
	
	
	
	
	
	
	
	

	Supplementary Table 1. Univariable linear regression analysis in hypertensive patients (continued)

	Uric Acid
	0.005(-0.008,
0.019)
	-0.010(-0.020,
0.000)
	0.003(-0.001,
0.007)
	0.004(-0.001,
0.010)
	-0.001(-0.001,
0.000)
	0.000(-0.000,
0.000)
	0.000(-0.000,
0.001)
	0.002(0.001,
0.004) **
	-0.001(-0.001,
0.000)
	-0.000(-0.001,
0.000)

	TG
	-0.574(-2.029,
0.881)
	-0.995(-2.137,
0.147)
	0.375(-0.053,
0.803)
	0.374(-0.218,
0.966)
	-0.027(-0.095,
0.040)
	-0.001(-0.036,
0.033)
	0.002(-0.039,
0.042)
	0.122(-0.052,
0.297)
	-0.077(-0.159,
0.006)
	-0.036(-0.081,
0.009)

	TC
	0.239(-1.361,
1.840)
	-0.338(-1.584,
0.909)
	0.182(-0.284,
0.649)
	-0.346(-0.987,
0.295)
	0.046(-0.027,
0.119)
	-0.025(-0.062,
0.012)
	-0.036(-0.079,
0.007)
	0.017(-0.173,
0.207)
	-0.031(-0.120,
0.059)
	-0.006(-0.055,
0.043)

	HDL
	5.341(-2.108,
12.790)
	6.569(1.045,
12.093) **
	-2.183(-4.262,
-0.103) **
	0.097(-2.811,
3.005)
	0.305(-0.022,
0.631)
	-0.067(-0.235,
0.101)
	0.045(-0.152,
0.241)
	-0.941(-1.785,
-0.098) **
	0.428(0.029,
0.827) **
	0.041(-0.182,
0.263)

	LDL
	0.131(-1.932,
2.194)
	-0.863(-2.500,
0.773)
	0.292(-0.322,
0.906)
	-0.408(-1.253,
0.436)
	0.029(-0.068,
0.125)
	-0.022(-0.071,
0.027)
	-0.038(-0.095,
0.019)
	0.065(-0.185,
0.315)
	-0.051(-0.169,
0.067)
	-0.023(-0.088,
0.041)

	HR
	-0.067(-0.220,
0.087)
	-0.028(-0.166,
0.109)
	-0.014(-0.066,
0.039)
	-0.012(-0.077,
0.053)
	0.012(0.004,
0.020) **
	-0.008(-0.012,
-0.004) **
	-0.006(-0.010,
-0.001) **
	-0.017(-0.038,
0.005)
	0.010(-0.001,
0.021)
	0.008(0.002,
0.013) **

	LVEF
	-
	0.497(0.369,
0.624) **
	-0.175(-0.226,
-0.124) **
	-0.111(-0.183,
-0.039) **
	0.021(0.013,
0.029) **
	-0.008(-0.012,
-0.004) **
	-0.005(-0.010,
0.001) 
	-0.021(-0.045,
0.004)
	0.006(-0.006,
0.018)
	0.006(0.001,
0.012) **

	EDV
	-0.069(-0.109,
-0.028) **
	-0.047(-0.080,
-0.014) **
	0.026(0.013,
0.038) **
	-0.003(-0.021,
0.014)
	-0.003(-0.005,
-0.001) **
	0.002(0.001,
0.003) **
	-0.000(-0.001,
0.001)
	0.007(0.002,
0.012) **
	-0.003(-0.006,
-0.001) **
	-0.002(-0.003,
-0.000) **

	ESV
	-0.261(-0.307,
-0.215) **
	-0.159(-0.205,
-0.113) **
	0.072(0.055,
0.089) **
	0.010(-0.017,
0.037)
	-0.009(-0.012,
-0.006) **
	0.004(0.002,
0.005) **
	0.001(-0.001,
0.003)
	0.012(0.004,
0.020) **
	-0.006(-0.010,
-0.002) **
	-0.003(-0.005,
-0.001) **

	SV
	0.127(0.061,
0.193) **
	0.054(-0.001,
0.108)
	-0.015(-0.037,
0.006)
	-0.015(-0.043,
0.013)
	0.001(-0.002,
0.005)
	0.000(-0.002,
0.002) 
	-0.001(-0.003,
0.001)
	0.004(-0.005,
0.012)
	-0.002(-0.006,
0.002)
	-0.001(-0.003,
0.001)

	LVMI
	-0.015(-0.048,
0.017)
	-0.049(-0.077,
-0.022) **
	0.017(0.006,
0.028) **
	0.011(-0.003,
0.025)
	-0.002(-0.003,
-0.000) **
	0.001(-0.000,
0.001)
	-0.000(-0.001,
0.001)
	0.006(0.002,
0.011) **
	-0.003(-0.005,
-0.001) **
	-0.001(-0.002,
0.001)


Abbreviations are as in table 1 and table 2.
**: p<0.05   


	Crude model: Not adjusted.

	Model 1: age, sex.

	Model 2: age, sex, ALT , eGFR, TG, LDL-C, Diabetes Mellitus, LVMI.
LVEF, left ventricular ejection fraction; PS, peak strain; PSSR, peak systolic strain rate; PDSR, peak diastolic strain rate. 
Strain and strain-rate parameters were reported using their original signed values.
*: p<0.05


	

	Supplementary Table 2. Sensitivity analysis with additional adjustment for LVMI in the association between BMI and LV strain parameters in patients with hypertension.

	
	BMI

	Variable
	Crude model
	Model 1
	Model 2

	　
	β(95%CI)
	p
	β(95%CI)
	p
	β(95%CI)
	p

	PS, %
	　
	　
	　
	　
	　
	　

	Radial 
	-0.251 (-0.478, -0.025)
	0.030*
	-0.263 (-0.500, -0.026)
	0.030*
	-0.218 (-0.477, 0.040)
	0.097

	Circumferential
	0.116 (0.028, 0.204)
	0.010*
	0.106 (0.014, 0.197)
	0.024*
	0.062 (-0.030, 0.155)
	0.186

	Longitudinal
	0.038 (-0.082, 0.159)
	0.529
	0.059 (-0.067, 0.185)
	0.358
	0.081 (-0.052, 0.214)
	0.231

	PSSR, 1/s
	　
	　
	　
	　
	　
	　

	Radial
	-0.022 (-0.036, -0.009)
	0.001*
	-0.024 (-0.038, -0.009)
	0.002*
	-0.024 (-0.040, -0.008)
	0.003*

	Circumferential
	0.009 (0.002, 0.016)
	0.009*
	0.008 (0.001, 0.015)
	0.029*
	0.010 (0.001, 0.018)
	0.021*

	Longitudinal
	0.004 (-0.004, 0.012)
	0.347
	0.006 (-0.003, 0.014)
	0.186
	0.008 (-0.002, 0.018)
	0.109

	PDSR, 1/s
	　
	　
	　
	　
	　
	　

	Radial
	0.066 (0.031, 0.100)
	<0.001*
	0.062 (0.026, 0.099)
	<0.001*
	0.041 (0.003, 0.078)
	0.033*

	Circumferential
	-0.031 (-0.048, -0.014)
	<0.001*
	-0.027 (-0.045, -0.010)
	0.003*
	-0.016 (-0.034, 0.002)
	0.078

	Longitudinal  
	-0.011 (-0.020, -0.003)
	0.010*
	-0.010 (-0.019, -0.001)
	0.028*
	-0.013 (-0.023, -0.002)
	0.017*







	

	Supplementary Table 3. Sensitivity analysis with additional adjustment for SBP in the association between BMI and LV strain parameters in patients with hypertension.

	
	BMI

	Variable
	Crude model
	Model 1
	Model 2

	　
	β(95%CI)
	p
	β(95%CI)
	p
	β(95%CI)
	p

	PS, %
	　
	　
	　
	　
	　
	　

	Radial 
	-0.251 (-0.478, -0.025)
	0.030*
	-0.263 (-0.500, -0.026)
	0.030*
	-0.146 (-0.415, 0.124)
	0.287

	Circumferential
	0.116 (0.028, 0.204)
	0.010*
	0.106 (0.014, 0.197)
	0.024*
	0.037 (-0.057, 0.132)
	0.437

	Longitudinal
	0.038 (-0.082, 0.159)
	0.529
	0.059 (-0.067, 0.185)
	0.358
	0.024 (-0.106, 0.154)
	0.719

	PSSR, 1/s
	　
	　
	　
	　
	　
	　

	Radial
	-0.022 (-0.036, -0.009)
	0.001*
	-0.024 (-0.038, -0.009)
	0.002*
	-0.023 (-0.039, -0.008)
	0.003*

	Circumferential
	0.009 (0.002, 0.016)
	0.009*
	0.008 (0.001, 0.015)
	0.029*
	0.009 (0.000, 0.017)
	0.040*

	Longitudinal
	0.004 (-0.004, 0.012)
	0.347
	0.006 (-0.003, 0.014)
	0.186
	0.007 (-0.003, 0.017)
	0.186

	PDSR, 1/s
	　
	　
	　
	　
	　
	　

	Radial
	0.066 (0.031, 0.100)
	<0.001*
	0.062 (0.026, 0.099)
	<0.001*
	0.039 (-0.002, 0.081)
	0.062

	Circumferential
	-0.031 (-0.048, -0.014)
	<0.001*
	-0.027 (-0.045, -0.010)
	0.003*
	-0.014 (-0.033, 0.005)
	0.138

	Longitudinal  
	-0.011 (-0.020, -0.003)
	0.010*
	-0.010 (-0.019, -0.001)
	0.028*
	-0.012 (-0.023, -0.000)
	0.041*


	Crude model: Not adjusted.

	Model 1: age, sex.

	Model 2: age, sex , ALT , eGFR, TG, LDL-C, Diabetes Mellitus, SBP.
LVEF, left ventricular ejection fraction; PS, peak strain; PSSR, peak systolic strain rate; PDSR, peak diastolic strain rate. 
Strain and strain-rate parameters were reported using their original signed values.
*: p<0.05













	



	Supplementary Table 4. Sensitivity analyses of the associations between BMI and left ventricular strain parameters with additional adjustment for antihypertensive medication classes and scanner vendor

	Variable
	Sensitivity 3
	Sensitivity 4

	　
	β(95%CI)
	p
	β(95%CI)
	p

	PS, %
	　
	　
	　
	　

	Radial 
	-0.168 (-0.427, 0.091)
	0.202
	-0.184 (-0.441, 0.073)
	0.159

	Circumferential
	0.050 (-0.042, 0.143)
	0.282
	0.053 (-0.038, 0.144)
	0.249

	Longitudinal
	0.007 (-0.002, 0.016)
	0.135
	0.056 (-0.078, 0.190)
	0.412

	PSSR, 1/s
	　
	　
	　
	　

	Radial
	-0.021 (-0.037, -0.006)
	0.008*
	-0.024 (-0.040, -0.009)
	0.002*

	Circumferential
	0.008 (0.000, 0.016)
	0.049*
	0.010 (0.002, 0.018)
	0.017*

	Longitudinal
	0.007 (-0.002, 0.016)
	0.135
	0.006 (-0.00, 0.015)
	0.152

	PDSR, 1/s
	　
	　
	　
	　

	Radial
	0.041 (-0.000, 0.082)
	0.053
	0.039 (0.000, 0.077)
	0.049*

	Circumferential
	-0.016 (-0.034, 0.003)
	0.099
	-0.015 (-0.033, 0.003)
	0.092

	Longitudinal  
	-0.013 (-0.024, -0.002)
	0.021*
	-0.012 (-0.022, -0.002)
	0.024*

	Sensitivity analysis 3: Model 2 with additional adjustment for antihypertensive medication classes.
Sensitivity analysis 4: Model 2 with additional adjustment for CMR scanner vendor.
Model 2 was adjusted for age, sex, alanine aminotransferase, estimated glomerular filtration rate, triglycerides, low-density lipoprotein cholesterol, and diabetes mellitus.
β values represent the change in each strain or strain-rate parameter per 1-kg/m² increase in BMI.
BMI, body mass index; CI, confidence interval; CMR, cardiac magnetic resonance; LV, left ventricular; PS, peak strain; PSSR, peak systolic strain rate; PDSR, peak diastolic strain rate.
*P <0.05.
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Supplementary Table 1. Univariable linear regression analysis in hypertensive patients  

  PS, %  PSSR, 1/s  PDSR, 1/s  

 LVEF  Radial  Circumferential  Longitudinal  Radial  Circumferential  Longitudinal  Radial  Circumferential  Longitudinal  

Age  0.110( - 0 .022,   0.243)  0.046( - 0 .052,   0.143)  - 0.026( - 0 .064,   0.012)  0.003( - 0.048,   0.054)    0.003( - 0 .003,   0.009)  - 0.002( - 0 .005,   0.001)  0.002( - 0 .002,   0.005)  - 0.006( - 0 .021,   0.009)  0.005( - 0 .002,   0.012)  0.003( - 0 .000,   0.007)  

Gender  2.780( - 0 .724,   6.284)  4.217(1.615,   6.819)   **  - 1.895( - 2.904,     - 0.886)   **  - 1.737( - 3.115,     - 0.359)   **  0.095( - 0 .067,   0.257)  - 0.045( - 0 .125,   0.035)  0.021( - 0 .072,   0.114)  - 0.474( - 0.892,     - 0.057)   **  0.266(0.066,   0.466)   **  0.137(0.037,   0.237)   **  

Smoke  - 4.209( - 7.250,   - 1.167)   **  - 2.479( - 4.937,   - 0.021)   **  0.722( - .247,   1.692)  0.375( - .926,   1.676)  - 0.128( - .278,   0.021)  0.020( - .055,   0.094)  0.014( - .072,   0.101)  0.445(0.059,   0.832)   **  - 0.180( - 0 .367,   0.008)    - 0.057( - 0.152,   0.037)  

A lcohol  - 2.300( - 5.483,   0.884)  - 1.655( - 4.238,   0.927)  1.044(0.041,   2.048)   **  - 0.336( - 0 .693,   1.020)  - 0.088( - 0.245,   0.069)  - 0.002( - 0 .079,   0.076)  0.025( - 0 .065,   0.115)  0.334( - 0 .072,   0.741)  - 0.213( - 0.407,   - 0.019)   **  - 0.013( - 0.112,   0.086)  

SBP  0.041( - 0.067,   0.148)  - 0.022( - 0.106,   0.061)  0.020( - 0.013,   0.052)  0.039( - 0.000,   0.079)  0.003( - 0.002,   0.008)  - 0.000( - 0.003,   0.002)  0.001( - 0.002,   0.004)  0.005( - 0.009,   0.019)  - 0.005( - 0.012,   0.001)  - 0.001( - 0.005,   0.002)  

DBP  0.059( - 0.085,   0.203)  - 0.050( - 0.164,   0.065)  0.014( - 0.031,   0.059)  0.079(0.026,   0.132)   **  0.002( - 0.004,   0.009)  - 0.001( - 0.004,   0.003)  0.003( - 0.000,   0.007)  0.008( - 0.011,   0.026)  - 0.006( - 0.015,   0.003)  - 0.001( - 0.006,   0.003)  

BMI  - 0.154( - 0.438,   0.129)  - 0.251 ( - 0.478,    - 0.025)   **  0.116 (0.028,  0.204)   **  0.038 ( - 0.082,  0.159)  - 0.022( - 0.03 6 ,   - 0.00 9 )   **  0.009 (0.002,  0.016)   **  0.004( - 0.00 4 ,   0.012)  0.066 (0.031,  0.100)   **  - 0.031 ( - 0.048,  - 0.014)   **  - 0.011 ( - 0.020,  - 0.003)   **  

DM  - 2.356( - 6.358,   1.646)  - 2.344( - 5.933,   1.245)  1.370(0.003,   2.736)   **  - 0.310( - 2.045,   1.425)  - 0.046( - 0.259,   0.167)  - 0.034( - 0.139,   0.072)  - 0.010( - 0.131,   0.111)  0.285( - 0.289,   0.860)  - 0.115( - 0.396,   0.167)  0.026( - 0.115,   0.166)  

ALT  - 0.012( - 0.071,   0.047)  - 0.011( - 0.058,   0.035)  0.016( - 0.002,   0.034)  - 0.003( - 0.028,   0.022)  - 0.001( - 0.003,   0.002)  0.001( - 0.001,   0.002)  - 0.001( - 0.003,   0.001)  0.006( - 0.001,   0.014)  - 0.005( - 0.008,   - 0.001)   **  - 0.001( - 0.003,   0.001)  

Cr  - 0.066( - 0.171,   0.038)  - 0.132( - 0.209,   - 0.056)   **  0.051(0.021,   0.081)   **  0.017( - 0.025,   0.059)  - 0.005( - 0.009,   - 0.000)   **  0.001( - 0.001,   0.003)  0.000( - 0.003,   0.003)  0.017(0.005,   0.029)   **  - 0.007( - 0.012,   - 0.001)   **  - 0.001( - 0.004,   0.002)  

           

