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Limited Contribution of Left Ventricular Mass and Remodelling to the Impact of Blood Pressure on Diastolic Function in a Community Sample.
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Methods continued

Echocardiography. All potential participants were assessed for mitral valve abnormalities as determined using 2-dimensional and colour Doppler imaging and excluded if significant valve abnormalities were present. The LV dimensions were measured on M-Mode images only when appropriate visualization of both the right and the left septal surfaces occurred and where the endocardial surfaces of both the septal and posterior wall were clearly visible. Pulse wave Doppler recordings of trans-mitral velocity were obtained with the sample volume at the tip of the mitral valve in the apical four-chamber view. To perform TDI, the velocity of myocardial tissue lengthening at the level of the mitral annulus was recorded in the apical four-chamber view. The sample volume was positioned at the septal and lateral corners of the mitral annulus. Left atrial volume was calculated using the area-length method, where length was defined as the shortest of the two long axes measured in the apical four-chamber and two-chamber views. Left atrial area was measured by planimetry in the apical four-chamber and two-chamber views at left ventricular end systole (maximum left atrial dimensions).
The correlation coefficients, variances and differences in echocardiographic parameters determined for the calculation of LVMI within and between observers, and for E, A and e’ within observers has previously been reported on [28,29]. In this regard, all variables showed little difference or variation between (inter-observer variability) or within (intra-observer variability) observers [28,29]. Intra-observer variability studies conducted on 26 subjects on whom repeat echocardiographic measurements were performed within a two week period of the initial measurements showed Pearson’s correlation coefficients for LAV and a’ of 0.78 and 0.97, variances (mean % difference ± SD) of 0.72±8.55% and 0.12±5.86%, and no significant differences between repeat measurements (paired t-test)(p=0.60 and p=0.96). Inter-observer variability studies conducted on 29 participants showed Pearson’s correlation coefficients for LAV, E, A, e’ and a’ of 0.77, 0.96, 0.95, 0.98 and 0.95, variances (mean % difference ± SD) of 0.07±8.47%, 0.74±6.81%, -1.61±8.99%, 0.05±5.68% and -0.06±7.89%, and no significant differences between measurements (unpaired t-test) (p=0.73, p=0.94, p=0.80, p=0.86 and p=0.99 respectively).
Data analysis continued. Multivariate adjusted product of coefficient mediation analysis was conducted as for the following example where the contribution of LVMI to SBP-related increases in E/e’ was assessed. The regression coefficient (slope) for the multivariate adjusted regression relationship between SBP and LVMI represents the change in LVMI per mm Hg. This regression coefficient has a value which we designate x. The regression coefficient (slope) for the multivariate adjusted regression relationship between LVMI and E/e’ represents the change in LVMI per unit change in E/e’. This regression coefficient has a value which we designate y. From these two regression coefficients, we know that LVMI increases per mm Hg by x units and that for every unit increase in LVMI, E/e’ increases by y units. Thus, per mm Hg, LVMI must cause E/e’ to increase by the product of x and y or xy units. This value (xy) therefore identifies the mm Hg contribution of LVMI to E/e’ elevation with SBP. The second regression (ie LVMI versus E/e’), with slope y must be adjusted for SBP, such that the potential influence of SBP (the key independent variable) is not accounted for twice as an independent variable in the multiplicative series. This analysis was performed to determine the contribution of either LVMI or RWT to relationships between either SBP or DBP and all indices of LV diastolic function.
Figure S1. Contribution of left ventricular mass index (LVMI) or geometric remodelling (relative wall thickness [RWT]) to the relationship between systolic (SBP) or diastolic (DBP) blood pressure and indices of left ventricular diastolic function in those having never received antihypertensive treatment in a community sample (n=501). Figures show one standard deviation (SD) effect of BP before and after adjustments (adj.) for LVMI or RWT on LV diastolic function and the contribution of LVMI or RWT to the one SD effect of BP on LV diastolic function (product of coefficient mediation analysis). See table 1 for abbreviations. Adjustments are for LVMI or RWT as indicated and age, sex, waist circumference, the presence of diabetes mellitus, regular tobacco use, regular alcohol consumption and pulse rate.

Figure S2. Impact of adjustments for left ventricular mass index (LVMI) or relative wall thickness (RWT) on the independent associations between systolic blood pressure (SBP) and the presence of LV diastolic dysfunction (DD) in those having never received antihypertensive treatment in a community sample (n=501). Adjustments are for LVMI or RWT as indicated and age, sex, waist circumference, the presence of diabetes mellitus, regular tobacco use, regular alcohol consumption and pulse rate. Upper panel shows relations with DD determined using criteria from current guidelines [31] and the lower panel shows relations with DD determined using previously described criteria [32].
Table S1. Characteristics of community sample without tissue Doppler imaging (TDI).
_______________________________________________

Sample number (% female)


335 (65.3)

Age (years)




43.5±18.1**
Body mass index (kg/m2)


29.1±7.4
% Overweight/obese



24.5/42.5

Waist circumference (WC) (cm) 

89.9±15.5**
% Abnormal waist circumference        
   43.3**
Regular tobacco (% subjects)


   12.6
Regular alcohol (% subjects) 


   21.3
% Diabetes mellitus or an HbA1c>6.5%   
   13.8
% Hypertensive



    45.2
% Treated for hypertension           

    23.1*
% Uncontrolled blood pressure                         36.4



Brachial SBP/DBP (mm Hg)                     130±22/84±12
____________________________________________________       

HbA1c, glycated haemoglobin; SBP, systolic blood pressure; DBP, diastolic BP. *p<0.05, **p<0.005 vs with TDI.
Table S2. Relative contribution (standardized β-coefficient) of risk factors toward indices of left ventricular diastolic function in those having never received antihypertensive therapy from a community sample (n=501).



          
               Log lateral wall e’ 

                                   


          Log E/e’ 


 β-coef±SEM (p-value)   β-coef±SEM (p-value) β-coef±SEM (p-value)      β-coef±SEM (p value)  β-coef±SEM (p-value) β-coef±SEM (p-value)

LVMI-ht1.7
-
   -
 -0.081±0.040 (<0.05)
            -
         -

        -
              -
 0.079±0.047 (=0.09)          -
                   -


RWT

-
   -
            -
      -
      -0.076±0.037 (<0.05)       
        -
               -                  -
     -
   0.066±0.044 (=0.14)
SBP  -0.168±0.040 (<0.0001) -0.151±0.041 (<0.0005)  -0.159±0.040 (<0.0001) 0.172±0.047 (<0.0005) 0.156±0.048 (<0.002)    0.165±0.048 (<0.001)  
WC   -0.124±0.042 (<0.005)   -0.095±0.044 (<0.05)     -0.114±0.042 (<0.01)     0.161±0.049 (<0.002)   0.133±0.052 (<0.02)      0.153±0.050 (<0.005)  
Age -0.427±0.045 (<0.0001)  -0.421±0.045 (<0.0001) -0.415±0.045 (<0.0001) 0.142±0.053 (<0.01)      0.136±0.053 (<0.02)      0.132±0.054 (<0.02)    

_______________________________________________________________________________________________________________________

β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are sex, regular tobacco use, and regular alcohol consumption, diabetes mellitus and pulse rate.
Table S3. Relative contribution (standardized β-coefficient) of risk factors toward indices of left ventricular diastolic function in those having never received antihypertensive therapy from a community sample (n=501).


          
               Log lateral wall e’/a’ 

                                   


          Log E/A 


 β-coef±SEM (p-value)   β-coef±SEM (p-value) β-coef±SEM (p-value)      β-coef±SEM (p value)  β-coef±SEM (p-value) β-coef±SEM (p-value)

LVMI-ht1.7
-
   -
  -0.055±0.032 (=0.09)
  -
         -

        -
              -
-0.020±0.036 (=0.57)          -
                   -


RWT

-
   -
            -
      -
      -0.059±0.030 (<0.05)       
        -
               -                  -
     -
  -0.035±0.034 (=0.31)
DBP -0.154±0.031(<0.0001) -0.150±0.031(<0.0001) -0.152±0.031 (<0.0001) -0.131±0.035 (<0.0005) -0.130±0.035 (<0.0005) -0.130±0.035 (<0.0005)  
WC   -0.172±0.035 (<0.0001) -0.152±0.037 (<0.0001) -0.164±0.035 (<0.0001) -0.078±0.038 (<0.05)  -0.071±0.041 (=0.09)     -0.073±0.039 (=0.06)  
Age  -0.591±0.035(<0.0001) -0.584±0.035(<0.0001) -0.580±0.035 (<0.0001) -0.611±0.039 (<0.0001) -0.608±0.039 (<0.0001) -0.604±0.039 (<0.0001)    

_______________________________________________________________________________________________________________________

β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are sex, regular tobacco use, and regular alcohol consumption, treatment for hypertension, diabetes mellitus and pulse rate. 
Table S4. Relative contribution (standardized β-coefficient) of left ventricular mass indexed to body surface area (LVMI-BSA) and blood pressure to indices of left ventricular diastolic function.

 

β-coef±SEM (p-value)       β-coef±SEM (p-value) 

β-coef±SEM (p value)    β-coef±SEM (p-value)

_____________________________________________________________________________________________________


          
               Log lateral wall e’ 

                                   


    Log E/e’ 

LVMI-BSA


-

     -0.111±0.031 (<0.0005)          

-

     0.123±0.038 (<0.002)          
SBP


-0.147±0.032 (<0.0001)   -0.131±0.032 (<0.0001)                 0.189±0.039 (<0.0001)   0.170±0.039 (<0.0001)                      


          
               Log lateral wall e’/a’ 

                                   

    Log E/A 
LVMI-BSA


-

     -0.086±0.026 (<0.002)          

-

    -0.069±0.029 (<0.02)          
DBP


-0.137±0.025 (<0.0001)   -0.136±0.025 (<0.0001)                -0.124±0.029 (<0.0001)   -0.123±0.028 (<0.0001)                      
_______________________________________________________________________________________________________
β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are age, sex, waist circumference, regular tobacco use, and regular alcohol consumption, treatment for hypertension, diabetes mellitus and pulse rate.
Table S5. Relative contribution (standardized β-coefficient) of left ventricular mass index (LVMI) and blood pressure to indices of left ventricular diastolic function in men and women.





Men (n=230)




                    Women (n=479)


 
          β-coef±SEM (p-value)     β-coef±SEM (p-value) 
        β-coef±SEM (p value)       β-coef±SEM (p-value)

_____________________________________________________________________________________________________


          
               



Log lateral wall e’ 

                                   


     

LVMI-ht1.7


-                        -0.099±0.052 (=0.06)



   -

    -0.109±0.041 (<0.01)
SBP

        -0.144±0.051 (<0.01)       -0.124±0.052 (<0.02)

         -0.144±0.042 (<0.0001)    -0.129±0.042 (<0.005)


          
               



     Log E/e’ 

LVMI-ht1.7


-                         0.131±0.065 (<0.05)


              -

     0.102±0.050 (<0.05)
SBP

        0.209±0.063 (<0.005)       0.183±0.064 (<0.01)

         0.178±0.051 (<0.001)        0.164±0.052 (<0.002)


          
               



Log lateral wall e’/a’  

LVMI-ht1.7

            -

-0.104±0.042 (<0.02)



  -

    -0.059±0.035 (=0.09)
DBP

      -0.212±0.042 (<0.0001)    -0.215±0.042 (<0.0001)
         -0.099±0.032 (<0.005)       -0.094±0.032 (<0.005)


          
               


            Log E/A 

LVMI-ht1.7

           -

-0.076±0.045 (=0.09)



  -

    0.005±0.041 (=0.90)
DBP

     -0.149±0.045 (<0.002)      -0.152±0.045 (<0.002) 
        -0.123±0.038 (<0.005)      -0.123±0.038 (<0.005)
________________________________________________________________________________________________________
β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are age, waist circumference, regular tobacco use, and regular alcohol consumption, treatment for hypertension, diabetes mellitus and pulse rate.
Table S6. Relative contribution (standardized β-coefficient) of left ventricular mass index (LVMI) and blood pressure to indices of left ventricular diastolic function obese and non-obese participants.



      Body mass index≥30 kg/m2 (n=330)


     Body mass index<30 kg/m2 (n=379)


 

β-coef±SEM (p-value)   β-coef±SEM (p-value) 

β-coef±SEM (p value)  β-coef±SEM (p-value)

_____________________________________________________________________________________________________


          
               



Log lateral wall e’ 

                                   


     

LVMI-ht1.7


-                        -0.122±0.052 (<0.02)



   -

    -0.076±0.040 (=0.06)
SBP

        -0.117±0.053 (<0.05)       -0.105±0.053 (<0.05)

         -0.185±0.043 (<0.0001)    -0.171±0.043 (<0.0001)


          
               



     Log E/e’ 

LVMI-ht1.7


-                         0.080±0.060 (=0.18)


              -

     0.117±0.051 (<0.05)
SBP

        0.148±0.061 (<0.02)        0.140±0.061 (<0.05)

         0.226±0.054 (<0.0001)      0.203±0.054 (<0.0005)


          
               



Log lateral wall e’/a’  

LVMI-ht1.7

            -

-0.100±0.045 (<0.05)



  -

    -0.060±0.035 (=0.08)
DBP

      -0.181±0.043 (<0.0001)    -0.177±0.042 (<0.0001)
         -0.115±0.035 (<0.002)       -0.114±0.035 (<0.005)


          
               


 
  Log E/A 

LVMI-ht1.7

           -

-0.024±0.051 (=0.64)



  -

   -0.061±0.035 (=0.08)
DBP

     -0.176±0.049 (<0.0005)    -0.175±0.049 (<0.0005) 
         -0.107±0.036 (<0.005)     -0.106±0.035 (<0.005)

________________________________________________________________________________________________________
β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are age, sex, regular tobacco use, and regular alcohol consumption, treatment for hypertension, diabetes mellitus and pulse rate.
Table S7. Relative contribution (standardized β-coefficient) of risk factors toward left atrial volume index in those having never received antihypertensive therapy from a community sample (n=501).


     
  β-coef±SEM (p-value)        β-coef±SEM (p-value)            β-coef±SEM (p-value)


LVMI-ht1.7

-
       -
          0.232±0.050 (<0.0001)         
       -

-

RWT


-
       -                      -
            -                     0.079±0.049 (=0.11)          

SBP

   0.062±0.052 (=0.23)          0.013±0.052 (=0.81)               0.055±0.052 (=0.29)          
WC 

   0.095±0.034 (=0.08)          0.017±0.056 (=0.76)               0.083±0.055 (=0.13)         
Age

   0.106±0.058 (=0.07)          0.088±0.057 (=0.13)               0.098±0.058 (=0.09)         
____________________________________________________________________________
β-coef, standardized β-coefficient (slope). See table 1 for other abbreviations. Also included in the models are sex, regular tobacco use, and regular alcohol consumption, diabetes mellitus and pulse rate.
