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SUPPLEMENTAL METHODS 

 

Clinical Covariates: During clinical examination, trained African American interviewers 

administered standardized questionnaires to assess selected demographic and behavior 

characteristics: age, sex, education, marital status, socioeconomic status, alcohol consumption, 

current smoking, and physical activity.[1] Education was measured as the highest level of 

schooling completed and classified into two categories within this study as “less than high school” 

or “greater than high school”. Current smoking status was defined as any participant who had 

smoked at least 400 cigarettes in their lifetime and was currently smoking at the time of their 

baseline examination. Daily alcohol consumption was assessed from a validated food frequency 

questionnaire[2] and in our study defined as “none”: 0 drinks/week, “moderate” consumption: 1-14 

and 1-7 alcoholic drinks/week for men and women respectively, and “heavy” consumption: >14 

and >7 alcoholic drinks/week for men and women respectively.[3] Physical activity over the past 

12 months was assessed using the JHS Physical Activity Cohort (JPAC) survey, a 30-item 

validated questionnaire.[4, 5] The JPAC has four index scores that correspond to four physical 

activity domains (active living, work, sport, and home/life). Most of the JPAC items ask for a 5-

level categorical Likert-style response. Responses for each item are assigned a number ranging 

from 1 to 5 with 1 indicating lowest activity and summed within each index. The total physical 

activity score was calculated as the sum of the four index scores with work scores set to 0 for 

participants who reported no paid or volunteer work during the past year.  

Participants completed a survey regarding all medications, vitamins, mineral supplements, 

and herbal or home remedies used within the 2 weeks prior to clinic exam. Participants were also 

asked to bring any medications taken within 2 weeks prior to the baseline examination to the clinic 
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visit and were transcribed verbatim.  Medication coding was performed by a pharmacist using the 

Medispan dictionary and classified into categories according to the Therapeutic Classification 

System.[1] During clinical examination, weight and height were measured for each participant. 

Body mass index was calculated as the weight in kilograms divided by height in meters squared 

(kg/m2). Fasting blood samples and urinary samples were collected according to standardized 

procedures[6] and processed at the two central laboratories (University of Mississippi Medical 

Center and the University of Minnesota).[6] Plasma glucose, serum creatinine, hemoglobin A1c, 

lipid profile (including total cholesterol, low density lipoprotein: LDL cholesterol, and high density 

lipoprotein: HDL cholesterol) were assessed. Estimated glomerular filtration rate (eGFR) was 

calculated via the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation.[7] 

The presence of hypercholesterolemia was defined as an elevated fasting total cholesterol (≥ 200 

mg/dL) and/or use of lipid-lowering medications. The presence of diabetes mellitus was defined as 

one or more of the following: a measured fasting plasma glucose of ≥126 mg/dL, the use of 

antidiabetic medications within 2 weeks of the clinic visit, or history of physician-diagnosed 

diabetes.  
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SUPPLEMENTAL RESULTS 

 

Supplemental Table 1. Characteristics of Participants with Prevalent Hypertension, Overall and with Concurrent Normal Pattern, 
Concentric Remodeling, Eccentric Hypertrophy, and Concentric Hypertrophy 

 

Participants 
with Prevalent 
Hypertension 

(n= 2,841) 

Normal 
Pattern 

(n=2,107) 

Concentric 
Remodeling 

(n=416) 

Eccentric  
Hypertrophy 

(n=155) 

Concentric 
Hypertrophy 

(n=163) 

Demographic Characteristics      

Age, years 59.6 ± 11.2 58.5 ± 11.2 59.9 ± 11.7 63.3 ± 10.1 64.1 ± 10.3 

Female Sex, % 65.6 66.0 54.6 78.7 76.7 

Education < HS, % 24.4 22.2 27.4 36.1 33.1 

Clinical Characteristics      

Body mass index (kg/m2) 32.5 ± 7.2 32.4 ± 7.2 32.8 ± 7.3 31.8 ± 6.8 32.6 ± 6.9 

Diabetes, % 22.4 28.5 33.8 32.9 38.9 

Fasting Glucose, mg/dL 104.0 ± 34.9 102.5 ± 31.5 109.6 ± 48.2 106.1 ± 39.7 107.7 ± 32.0 

Hemoglobin A1c, % 6.2 ± 1.3 6.1 ± 1.2 6.4 ± 1.5 6.3 ± 1.5 6.3 ± 1.3 
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Total Cholesterol, mg/dL 200.5 ± 40.0 199.6 ± 39.2 201.4 ± 40.9 204.2 ± 41.9 205.6 ± 45.5 

LDL, mg/dL 126.0 ± 36.1 125.6 ± 36.0 127.5 ± 36.3 126.8 ± 36.1 127.3 ± 36.7 

HDL, mg/dL 52.1 ± 15.0 52.0 ± 14.9 50.3 ± 15.6 55.2 ± 14.6 54.6 ± 15.4 

eGFR <60 ml/min/1.73 m2 11.3 9.6 14.3 18.5 19.5 

Health Behaviors      

Alcohol consumption, % 38.9 39.3 41.8 34.2 31.1 

Current Smoking, % 11.8 11.3 9.7 18.1 16.8 

Total Physical activity score 7.9 ± 2.6 8.0 ± 2.6 7.9 ± 2.6 7.4 ± 2.6 7.3 ± 2.8 

Blood pressure measures      

Mean clinic SBP, mmHg 134.1 ± 18.7 132.3 ± 17.5 137.3 ± 20.2 142.5 ± 21.3 141.8 ± 21.2 

Mean clinic DBP, mmHg 80.9 ± 11.4 80.9 ± 11.2 81.8 ± 11.9 80.6 ± 12.0 79.5 ± 12.2 

Antihypertensive medication use, % 81.0 80.4 83.2 81.9 81.6 

Class of Antihypertensive Medication      

      Diuretics  53.5 66.0 62.4 67.7 66.2 

       Beta-blocker  19.4 22.8 23.4 31.5 27.8 
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       Calcium Channel Blockers 32.9 38.4 44.5 44.9 51.1 

       ACE-I   32.6 38.7 43.9 44.9 36.8 

      ARBs           14.5 18.0 17.6 14.2 18.1 

Echocardiographic measures      

Interventricular septum thickness in diastole, 

mm 
9.4 ± 2.1 8.8 ± 1.2 10.6 ± 1.4 10.6 ± 1.3 12.9 ± 5.7 

Left ventricular internal dimension in diastole, 

mm 
48.6 ± 4.8 48.8 ± 4.1 44.4 ± 4.0 55.9 ± 6.0 48.9 ± 5.7 

Posterior wall thickness in diastole, mm 8.9 ± 1.7 8.3 ± 1.0 10.4 ± 1.1 9.8 ± 1.2 12.4 ± 2.8 

Relative wall thickness 0.37 ± 0.08 0.34 ± 0.04 0.47 ± 0.06 0.35 ± 0.05 0.51 ± 0.13 

Left ventricular mass index (g/m2) 78.5 ± 26.6 71.5 ± 13.8 80.0 ± 14.8 117.2 ± 20.8 128.5 ± 65.8 

Data are expressed as percentage or mean ± SD 
ACE-I=angiotensin converting enzyme inhibitors, ARBs=angiotensin II receptor blockers, DBP= diastolic blood pressure, eGFR= estimated glomerular 
filtration ratio, HDL= high density lipoprotein, HS= high school, LDL= low density lipoprotein, SBP=systolic blood pressure 
LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as < 96 g/m2 in females and < 116 g/m2 in 
males. Increased RWT is defined as RWT > 0.42. Normal RWT is defined as RWT ≤ 0.42. 
Normal pattern is defined as: normal LVMI and normal RWT.  
Concentric remodeling is defined as: normal LVMI and increased RWT. 
Eccentric hypertrophy is defined as: LVH and normal RWT.  
Concentric hypertrophy is defined as: LVH and increased RWT. 
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Supplemental Table 2. Characteristics of Participants with Eccentric Non-dilated Hypertrophy, Eccentric Dilated Hypertrophy, Concentric 
Non-dilated Hypertrophy, and Concentric Dilated Hypertrophy 

 
Eccentric Hypertrophy  

(n=204) 

Concentric Hypertrophy  

(n=185) 

 
Non-dilated 

(n= 94) 

Dilated 

(n= 110) 

Non-dilated 

(n= 163) 

Dilated 

(n= 22) 

Demographic Characteristics     

Age, years 63.1 ± 11.2 63.0 ± 10.5 64.5 ± 10.2 60.9 ± 11.8 

Female Sex, % 73.4 77.3 71.2 95.5 

Education < HS, % 31.9 37.3 34.4 40.9 

Clinical Characteristics     

Body mass index (kg/m2) 29.8 ± 4.8 33.2 ± 7.5 31.8 ± 5.7 37.5 ± 10.2 

Diabetes, % 25.8 32.7 39.1 27.3 

Fasting Glucose, mg/dL 104.0 ± 44.6 106.2 ± 31.6 107.6 ± 31.1 102.5 ± 30.2 

Hemoglobin A1c, % 6.2 ± 1.7 6.2 ± 1.2 6.4 ± 1.4 6.0 ± 0.9 

Total Cholesterol, mg/dL 205.8 ± 41.7 201.4 ± 42.9 202.7 ± 36.7 216.9 ± 80.5 
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LDL, mg/dL 128.6 ± 38.3 124.4 ± 34.6 126.6 ± 34.9 128.2 ± 49.9 

HDL, mg/dL 55.6 ± 14.7 55.5 ± 16.9 54.7 ± 15.3 52.6 ± 13.1 

eGFR <60 ml/min/1.73 m2 18.3 16.2 16.5 36.4 

Health Behaviors     

Alcohol consumption, % 31.9 40.2 31.7 22.7 

Current Smoking, % 21.3 12.7 16.8 13.6 

Total Physical activity score 7.3 ± 2.5 7.6 ± 2.6 7.4 ± 2.7 5.9 ± 2.3 

Blood pressure measures     

Mean clinic SBP, mmHg 135.2 ± 20.5 138.3 ± 22.8 140.5 ± 21.2 133.1 ± 19.8 

Mean clinic DBP, mmHg 79.4 ± 9.5 77.7 ± 13.4 78.6 ± 11.9 81.0 ± 10.8 

Antihypertensive medication use, % 59.6 64.6 69.9 86.4 

Class of Antihypertensive Medication     

       Diuretics  64.3 70.4 67.5 57.9 

       Beta-blocker  33.9 29.6 24.6 47.4 

       Calcium Channel Blockers 42.9 46.5 46.5 79.0 
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       ACE-I           39.3 49.3 36.8 36.8 

      ARBs 12.5 15.5 17.5 21.1 

Prevalent hypertension, % 75.5 76.4 87.1 95.5 

Echocardiographic measures     

Interventricular septum thickness in diastole, mm 11.0 ± 1.3 10.5 ± 1.5 12.9 ± 5.7 12.2 ± 1.6 

Left ventricular internal dimension in diastole, mm 52.2 ± 2.8 59.4 ± 6.0 48.2 ± 4.1 55.2 ± 2.1 

Posterior wall thickness in diastole, mm 9.8 ± 0.8 9.6 ± 1.5 12.6 ± 3.8 12.4 ± 0.7 

Relative wall thickness 0.38 ± 0.03 0.33 ± 0.6 0.53 ± 0.16 0.45 ± 0.02 

Left ventricular mass index (g/m2) 110.7 ± 15.4 123.6 ± 23.0 128.3 ± 68.6 138.3 ± 25.9 

Data are expressed as percentage or mean ± SD 
ACE-I=angiotensin converting enzyme inhibitors, ARBs=angiotensin II receptor blockers, DBP= diastolic blood pressure, eGFR= estimated glomerular 
filtration ratio, HDL= high density lipoprotein, HS= high school, LDL= low density lipoprotein, SBP=systolic blood pressure 
LVEDD: LV internal diameter at end diastole, LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as < 96 g/m2 in females and < 116 g/m2 in 
males. Increased RWT is defined as RWT > 0.42. Normal RWT is defined as RWT ≤ 0.42. 
Dilated LV chamber is defined as increased LVEDD ≥ 5.3 cm in females and LVEDD ≥ 5.9 cm in males. Non-dilated LV chamber is defined as normal 
LVEDD < 5.3 cm in females and LVEDD < 5.9 cm in males. 
Eccentric non-dilated hypertrophy is defined as: LVH, normal RWT, and normal LVEDD. 
Eccentric dilated hypertrophy is defined as: LVH, normal RWT, and increased LVEDD. 
Concentric non-dilated hypertrophy is defined as LVH, increased RWT, and normal LVEDD. 
Concentric dilated hypertrophy: LVH, increased RWT, and increased LVEDD. 
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Supplemental Table 3. Characteristics of Participants with Prevalent Hypertension and Eccentric Non-dilated Hypertrophy, Eccentric 
Dilated Hypertrophy, Concentric Non-dilated Hypertrophy, and Concentric Dilated Hypertrophy 

 Eccentric Hypertrophy (n=155) Concentric Hypertrophy (n=163) 

 
Non-dilated 

(n= 71) 

Dilated 

(n= 84) 

Non-dilated 

(n= 142) 

Dilated 

(n= 21) 

Demographic Characteristics     

Age, years 64.3 ± 10.0 62.5 ± 10.2 64.7 ± 10.0 60.2 ± 11.7 

Female Sex, % 78.9 78.6 73.9 95.2 

Education < HS, % 35.2 36.9 31.7 42.9 

Clinical Characteristics     

Body mass index (kg/m2) 29.7 ± 4.4 33.5 ± 7.9 31.8 ± 5.8 37.8 ± 10.4 

Diabetes, % 28.6 36.6 40.4 28.6 

Fasting Glucose, mg/dL 104.2 ± 45.4 108.0 ± 33.7 108.7 ± 32.2 101.5 ± 30.6 

Hemoglobin A1c, % 6.2 ± 1.8 6.3 ±1.2 6.4 ±1.3 6.0 ± 0.9 

Total Cholesterol, mg/dL 206.8 ± 42.1 201.8 ± 41.9 203.9 ± 36.4 216.0 ± 82.3 
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LDL, mg/dL 127.1 ± 38.6 126.6 ± 33.9 127.4 ± 34.3 126.4 ± 50.4 

HDL, mg/dL 57.3 ± 14.4 53.3 ± 14.6 54.8 ± 15.8 53.1 ± 13.1 

eGFR <60 ml/min/1.73 m2 20.0 17.3 16.7 38.1 

Health Behaviors     

Alcohol consumption, % 31.0 36.9 32.1 23.8 

Current Smoking, % 21.1 15.5 17.1 14.3 

Total Physical activity score 7.2 ± 2.5 7.5 ± 2.6 7.5 ± 2.8 6.0 ± 2.3 

Blood pressure measures     

Mean clinic SBP, mmHg 140.8 ± 19.9 143.9 ± 22.4 143.0 ± 21.1 133.5 ± 20.2 

Mean clinic DBP, mmHg 81.1 ± 9.4 80.1 ± 13.8 79.2 ± 12.3 81.3 ± 11.0 

Antihypertensive medication use, % 78.9 84.5 80.3 90.5 

Class of Antihypertensive Medication     

       Diuretics  64.3 70.4 67.5 57.9 

       Beta-blocker  33.9 29.6 24.6 47.4 

       Calcium Channel Blockers 42.9 46.5 46.5 79.0 
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       ACE-I  39.3 49.3 36.8 36.8 

       ARBs           12.5 15.5 17.5 21.1 

Echocardiographic measures     

Interventricular septum thickness in diastole, mm 10.8 ± 1.3 10.5 ± 1.4 13.1 ± 6.0 12.2 ± 1.6 

Left ventricular internal dimension in diastole, mm 51.9 ± 2.7 59.3 ± 6.0 48.0 ± 4.0 55.5 ± 2.1 

Posterior wall thickness in diastole, mm 9.8 ± 0.7 9.8 ± 1.5 12.4 ± 3.0 12.4 ±0.7 

Relative wall thickness 0.38 ± 0.02 0.33 ± 0.06 0.52 ± 0.14 0.45 ± 0.02 

Left ventricular mass index (g/m2) 109.4 ± 13.5 123.8 ± 23.5 127.1 ± 69.7 138.1 ± 26.5 

Data are expressed as percentage or mean ± SD 
ACE-I=angiotensin converting enzyme inhibitors, ARBs=angiotensin II receptor blockers, DBP= diastolic blood pressure, eGFR= estimated glomerular 
filtration ratio, HDL= high density lipoprotein, HS= high school, LDL= low density lipoprotein, SBP=systolic blood pressure 
LVEDD: LV internal diameter at end diastole, LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as < 96 g/m2 in females and < 116 g/m2 in 
males. Increased RWT is defined as RWT > 0.42. Normal RWT is defined as RWT ≤ 0.42. 
Dilated LV chamber is defined as increased LVEDD ≥ 5.3 cm in females and LVEDD ≥ 5.9 cm in males. Non-dilated LV chamber is defined as normal 
LVEDD < 5.3 cm in females and LVEDD < 5.9 cm in males. 
Eccentric non-dilated hypertrophy is defined as: LVH, normal RWT, and normal LVEDD. 
Eccentric dilated hypertrophy is defined as: LVH, normal RWT, and increased LVEDD. 
Concentric non-dilated hypertrophy is defined as LVH, increased RWT, and normal LVEDD. 
Concentric dilated hypertrophy: LVH, increased RWT, and increased LVEDD. 
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Supplemental Table 4.  Association of Prevalent Hypertension with Eccentric Non-dilated 
Hypertrophy, Eccentric Dilated Hypertrophy, Concentric Non-dilated Hypertrophy, and 
Concentric Dilated Hypertrophy versus Normal Pattern 

 Odds Ratio (95% Confidence Interval) 

 Crude Model 1 Model 2 

Normal Pattern 1 (Referent) 1 (Referent) 1 (Referent) 

Eccentric Non-dilated Hypertrophy 2.44 (1.52 - 3.93) 1.67 (1.01 - 2.76) 1.77 (1.03 - 3.04) 

Eccentric Dilated Hypertrophy 2.56 (1.64 - 3.99) 1.50 (0.94 - 2.38) 1.58 (0.95 - 2.63) 

Concentric Non-dilated Hypertrophy 5.35 (3.37 - 8.50) 3.21 (1.99 - 5.18) 3.58 (2.08 - 6.18) 

Concentric Dilated Hypertrophy 16.61 (2.23 - 123.63) 11.26 (1.47 - 86.44) 8.57 (1.06 - 69.27) 

Model 1- adjusted for age, sex, body mass index.  
Model 2- adjusted for age, sex, body mass index, diabetes, education less than high school, alcohol 
consumption (none: 0 drinks/week; moderate consumption: 1-14 and 1-7 alcoholic drinks/week for 
men and women; heavy consumption: >14 and >7 alcoholic drinks/week for men and women), 
current smoking status, physical activity, and estimated glomerular filtration rate <60 ml/min/1.73 
m2. 
LVEDD: LV internal diameter at end diastole, LVH: left ventricular hypertrophy, LVMI: left ventricular mass 
index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as 
< 96 g/m2 in females and < 116 g/m2 in males. Increased RWT is defined as RWT > 0.42. Normal RWT is 
defined as RWT ≤ 0.42. Dilated LV chamber is defined as increased LVEDD ≥ 5.3 cm in females and LVEDD 
≥ 5.9 cm in males. Non-dilated LV chamber is defined as normal LVEDD < 5.3 cm in females and LVEDD < 
5.9 cm in males. 
Normal pattern is defined as: normal LVMI and normal RWT.  
Eccentric non-dilated hypertrophy is defined as: LVH, normal RWT, and normal LVEDD. 
Eccentric dilated hypertrophy is defined as: LVH, normal RWT, and increased LVEDD. 
Concentric non-dilated hypertrophy is defined as LVH, increased RWT, and normal LVEDD. 
Concentric dilated hypertrophy: LVH, increased RWT, and increased LVEDD. 
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Supplemental Table 5.  Correlates of Eccentric Non-dilated Hypertrophy, Eccentric Dilated Hypertrophy, Concentric Non-dilated 
Hypertrophy, and Concentric Dilated Hypertrophy versus Normal Pattern among Participants with Prevalent Hypertension 

Participant Characteristics Odds Ratioa (95% Confidence Interval) 

 Eccentric Hypertrophy Concentric Hypertrophy 

 
Non-dilated 

(n= 71) 

Dilated 

(n= 84) 

Non-dilated 

(n= 142) 

Dilated 

(n= 21) 

Age (per 10 year increase) 1.52 (1.07 - 2.17) 1.35 (0.95 - 1.92) 1.49 (1.16 - 1.93) 0.63 (0.34 - 1.17) 

Sex (male vs. female) 0.35 (0.16 - 0.76) 0.59 (0.29 - 1.22) 0.83 (0.51 - 1.35) b  

BMI (per 5 kg/m2 increase) 0.75 (0.58 - 0.95) 1.12 (0.93 - 1.37) 0.93 (0.79 - 1.09) 1.32 (0.97 - 1.80) 

Education less than high school (yes vs. no) 1.16 (0.61 - 2.21) 1.33 (0.73 - 2.42) 0.89 (0.56 - 1.42) 4.59 (1.35 - 15.59) 

Alcohol consumption     

None 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

Moderate 0.92 (0.46 - 1.84) 0.96 (0.50 - 1.87) 0.65 (0.39 - 1.08) 0.79 (0.19 - 3.34) 

Heavy 0.58 (0.07 - 4.91) c 0.52 (0.11 - 2.43) c 
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Current smoking (yes vs. no) 2.52 (1.16 - 5.48) 2.16 (0.97 - 4.83) 2.10 (1.16 - 3.80) 2.27 (0.53 - 9.66) 

Diabetes (yes vs. no) 0.82 (0.33 - 2.06) 0.98 (0.43 - 2.23) 1.67 (0.93 - 3.00) 1.08 (0.21 - 5.56) 

Hemoglobin A1c (per 1% increase) 1.15 (0.85 - 1.55) 1.02 (0.75 - 1.40) 1.03 (0.84 - 1.27) 0.57 (0.25 - 1.28) 

Total Physical activity score (per unit 

increase) 

1.00 (0.89 - 1.13) 1.06 (0.95 - 1.18) 1.05 (0.97 - 1.14) 0.72 (0.55 - 0.94) 

Total Cholesterol, mg/dL (per 10mg/dL 

increase) 

1.08 (0.84 - 1.40) 0.99 (0.76 - 1.29) 1.02 (0.84 - 1.23) 1.31 (0.85 - 2.01) 

LDL, mg/dL (per 10mg/dL increase) 0.92 (0.70 - 1.22) 1.01 (0.77 - 1.34) 1.01 (0.82 - 1.24) 0.76 (0.48 - 1.20) 

HDL, mg/dL (per 10mg/dL increase) 1.01 (0.78 - 1.32) 0.99 (0.75 - 1.31) 1.05 (0.87 - 1.28) 0.67 (0.40 - 1.14) 

eGFR <60 ml/min/1.73 m2 (yes vs. no) 1.63 (0.75 - 3.52) 1.23 (0.58 - 2.60) 1.09 (0.60 - 1.97) 4.84 (1.53 - 15.29) 

Clinic SBP (per 10 mmHg increase) 1.15 (0.96 - 1.37) 1.51 (1.30 - 1.75) 1.35 (1.20 - 1.52) 1.00 (0.72 - 1.41) 

Clinic DBP (per 5 mmHg increase) 1.08 (0.92 - 1.26) 0.86 (0.74 - 1.00) 0.92 (0.83 - 1.03) 1.27 (0.93 - 1.73) 
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Number of classes of antihypertensive 

medications 

    

0 1 (ref) 1 (ref) 1 (ref) 1 (ref) 

1 1.04 (0.45 - 2.43) 1.61 (0.66 - 3.93) 1.14 (0.63 - 2.06) 0.87 (0.12 - 6.50) 

2 1.19 (0.52 - 2.71) 1.64 (0.68 - 3.92) 1.04 (0.57 - 1.90) 1.31 (0.21 - 8.15) 

3 0.94 (0.32 - 2.79) 1.65 (0.60 - 4.54) 1.06 (0.52 - 2.16) 2.34 (0.34 - 16.18) 

≥ 4 1.29 (0.90 - 1.86) 1.67 (1.23 - 2.26) 1.06 (0.76 - 1.48) 1.70 (0.96 - 3.04) 

aAll participant characteristics are included in the multivariable adjusted model: age, sex, body mass index, diabetes, education less than 
high school, alcohol consumption (none: 0 drinks/week; moderate consumption: 1-14 and 1-7 alcoholic drinks/week for men and women; 
heavy consumption: >14 and >7 alcoholic drinks/week for men and women), current smoking status (yes vs. no), physical activity, total 
cholesterol, low density lipoprotein cholesterol, high density lipoprotein cholesterol, estimated glomerular filtration rate <60 ml/min/1.73 
m2, clinic systolic blood pressure, clinic diastolic blood pressure, and number of classes of antihypertensive medications.  
bThere were too few men for a stable estimate to be calculated.  
cThere were too few heavy drinkers for a stable estimate to be calculated.  

      DBP: diastolic blood pressure, eGFR: estimated glomerular filtration rate, HDL: high density lipoprotein cholesterol, HS: high school, 
LDL: low density lipoprotein cholesterol, SBP: systolic blood pressure. 
LVEDD: LV internal diameter at end diastole, LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as < 96 g/m2 in females and < 116 g/m2 in 
males. Increased RWT is defined as RWT > 0.42. Normal RWT is defined as RWT ≤ 0.42. Dilated LV chamber is defined as increased LVEDD ≥ 5.3 
cm in females and LVEDD ≥ 5.9 cm in males. Non-dilated LV chamber is defined as normal LVEDD < 5.3 cm in females and LVEDD < 5.9 cm in 
males. 
Normal pattern (referent) is defined as: normal LVMI and normal RWT.  
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Eccentric non-dilated hypertrophy is defined as: LVH, normal RWT, and normal LVEDD. 
Eccentric dilated hypertrophy is defined as: LVH, normal RWT, and increased LVEDD. 
Concentric non-dilated hypertrophy is defined as LVH, increased RWT, and normal LVEDD. 
Concentric dilated hypertrophy: LVH, increased RWT, and increased LVEDD. 
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Supplemental Table 6.  Association of Prevalent Hypertension with Concentric Remodeling, 
Eccentric Hypertrophy, and Concentric Hypertrophy versus Normal Pattern using Left 
Ventricular Mass Indexed to Height2.7 Instead of Body Surface Area 

 Odds Ratio (95% Confidence Interval) 

 Crude Model 1 Model 2 

Normal Pattern 1 (Referent) 1 (Referent) 1 (Referent) 

Concentric Remodeling 2.19 (1.77 - 2.71) 1.63 (1.30 - 2.04) 1.63 (1.28 - 2.08) 

Eccentric Hypertrophy 2.57 (2.03 - 3.24) 1.58 (1.23 - 2.03) 1.56 (1.19 - 2.04) 

Concentric Hypertrophy 5.63 (3.93 - 8.08) 3.35 (2.31 - 4.87) 3.92 (2.55 - 6.02) 

Model 1- adjusted for age, sex, body mass index.  
Model 2- adjusted for age, sex, body mass index, diabetes, education less than high school, 
alcohol consumption (none: 0 drinks/week; moderate consumption: 1-14 and 1-7 alcoholic 
drinks/week for men and women; heavy consumption: >14 and >7 alcoholic drinks/week for 
men and women), current smoking status, physical activity, and estimated glomerular filtration 
rate <60 ml/min/1.73 m2. 
LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 45 g/m2.7 in females and ≥ 49 g/m2.7 in males. Normal LVMI is defined 
as < 45 g/m2.7 in females and < 49 g/m2.7 in males. Increased RWT is defined as RWT > 0.42. Normal RWT is 
defined as RWT ≤ 0.42. 
Normal pattern is defined as: normal LVMI and normal RWT.  
Concentric remodeling is defined as: normal LVMI and increased RWT. 
Eccentric hypertrophy is defined as: LVH and normal RWT.  
Concentric hypertrophy is defined as: LVH and increased RWT. 
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Supplemental Table 7.  Association of Prevalent Hypertension with Eccentric Non-dilated 
Hypertrophy, Eccentric Dilated Hypertrophy, Concentric Non-dilated Hypertrophy, and 
Concentric Dilated Hypertrophy versus Normal Pattern using Left Ventricular Mass Indexed to 
Height 2.7 Instead of Body Surface Area 

 Odds Ratio (95% Confidence Interval) 

 Crude Model 1 Model 2 

Normal Pattern 1 (Referent) 1 (Referent) 1 (Referent) 

Eccentric Non-dilated Hypertrophy 2.56 (1.89 - 3.46) 1.55 (1.12 - 2.14) 1.53 (1.08 - 2.16) 

Eccentric Dilated Hypertrophy 2.58 (1.82 - 3.66) 1.59 (1.10 - 2.31) 1.57 (1.05 - 2.35) 

Concentric Non-dilated Hypertrophy 5.26 (3.64 - 7.60) 3.11 (2.12 - 4.55) 3.68 (2.37 - 5.71) 

Concentric Dilated Hypertrophy 18.23 (2.45 - 135.38) 12.17 (1.59 - 93.10) 10.01 (1.24 - 80.45) 

Model 1- adjusted for age, sex, body mass index.  
Model 2- adjusted for age, sex, body mass index, diabetes, education less than high school, alcohol 
consumption (none: 0 drinks/week; moderate consumption: 1-14 and 1-7 alcoholic drinks/week for 
men and women; heavy consumption: >14 and >7 alcoholic drinks/week for men and women), 
current smoking status, physical activity, and estimated glomerular filtration rate <60 ml/min/1.73 
m2. 
LVEDD: LV internal diameter at end diastole, LVH: left ventricular hypertrophy, LVMI: left ventricular mass 
index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 96 g/m2 in females and ≥ 116 g/m2 in males. Normal LVMI is defined as 
< 96 g/m2 in females and < 116 g/m2 in males. Increased RWT is defined as RWT > 0.42. Normal RWT is 
defined as RWT ≤ 0.42. Dilated LV chamber is defined as increased LVEDD ≥ 5.3 cm in females and LVEDD 
≥ 5.9 cm in males. Non-dilated LV chamber is defined as normal LVEDD < 5.3 cm in females and LVEDD < 
5.9 cm in males. 
Normal pattern is defined as: normal LVMI and normal RWT.  
Eccentric non-dilated hypertrophy is defined as: LVH, normal RWT, and normal LVEDD. 
Eccentric dilated hypertrophy is defined as: LVH, normal RWT, and increased LVEDD. 
Concentric non-dilated hypertrophy is defined as LVH, increased RWT, and normal LVEDD. 
Concentric dilated hypertrophy: LVH, increased RWT, and increased LVEDD. 
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Supplemental Table 8.  Correlates of Concentric Remodeling, Eccentric Hypertrophy and Concentric Hypertrophy versus Normal Pattern 
among Participants with Prevalent Hypertension using Left Ventricular Mass Indexed to Height 2.7 Instead of Body Surface Area 

Participant Characteristics Odds Ratioa (95% Confidence Interval) 

 Concentric Remodeling Eccentric Hypertrophy  Concentric Hypertrophy 

Age (per 10 year increase) 1.38 (1.18 - 1.63) 1.36 (1.13 - 1.63) 1.35 (1.10 - 1.65) 

Sex (male vs. female) 1.44 (1.06 - 1.95) 0.41 (0.27 - 0.61) 0.84 (0.57 - 1.24) 

BMI (per 5 kg/m2 increase) 1.02 (0.91 - 1.13) 1.47 (1.34 - 1.62) 1.30 (1.16 - 1.45) 

Education less than high school (yes vs. no) 0.98 (0.70 - 1.37) 1.27 (0.90 - 1.78) 1.06 (0.73 - 1.55) 

Alcohol consumption    

None 1 (ref) 1 (ref) 1 (ref) 

Moderate 1.44 (1.07 - 1.94) 1.04 (0.74 - 1.47) 0.71 (0.47 - 1.05) 

Heavy 2.28 (1.08 - 4.81) 0.37 (0.08 - 1.69) 0.34 (0.07 - 1.58) 

Current smoking (yes vs. no) 0.54 (0.32 - 0.92) 2.01 (1.28 - 3.17) 1.97 (1.20 - 3.21) 

Diabetes (yes vs. no) 1.11 (0.73 - 1.68) 0.99 (0.63 - 1.53) 1.31 (0.81 - 2.10) 
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Hemoglobin A1c (per 1% increase) 1.04 (0.89 - 1.20) 0.98 (0.83 - 1.16) 0.99 (0.83 - 1.17) 

Total Physical activity score (per unit increase) 1.03 (0.97 - 1.08) 1.04 (0.98 - 1.10) 1.03 (0.96 - 1.10) 

Total Cholesterol, mg/dL (per 10mg/dL increase) 1.07 (0.95 - 1.21) 1.05 (0.92 - 1.20) 1.02 (0.88 - 1.19) 

LDL, mg/dL (per 10mg/dL increase) 0.95 (0.83 - 1.08) 0.94 (0.82 - 1.09) 0.99 (0.85 - 1.16) 

HDL, mg/dL (per 10mg/dL increase) 0.90 (0.79 - 1.03) 0.96 (0.83 - 1.10) 0.99 (0.84 - 1.16) 

eGFR <60 ml/min/1.73 m2 (yes vs. no) 1.19 (0.76 - 1.85) 1.68 (1.10 - 2.56) 1.35 (0.84 - 2.17) 

Clinic SBP (per 10 mmHg increase) 1.09 (1.00 - 1.19) 1.24 (1.13 - 1.35) 1.35 (1.23 - 1.48) 

Clinic DBP (per 5 mmHg increase) 1.03 (0.95 - 1.11) 0.97 (0.89 - 1.05) 0.96 (0.88 - 1.05) 

Number of classes of antihypertensive medications    

0 1 (referent) 1 (referent) 1 (referent) 

1 1.35 (0.90 - 2.02) 1.25 (0.79 - 1.97) 1.38 (0.84 - 2.26) 

2 1.19 (0.79 - 1.80) 0.99 (0.62 - 1.57) 1.31 (0.80 - 2.15) 
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3 1.21 (0.73 - 2.01) 1.57 (0.94 - 2.63) 1.65 (0.93 - 2.93) 

≥ 4 1.06 (0.83 - 1.34) 1.37 (1.13 - 1.67) 1.30 (1.03 - 1.64) 

aAll participant characteristics are included in the multivariable adjusted model: age, sex, body mass index, diabetes, education less than 
high school, alcohol consumption (none: 0 drinks/week; moderate consumption: 1-14 and 1-7 alcoholic drinks/week for men and women; 
heavy consumption: >14 and >7 alcoholic drinks/week for men and women), current smoking status (yes vs. no), physical activity, total 
cholesterol, low density lipoprotein cholesterol, high density lipoprotein cholesterol, estimated glomerular filtration rate <60 ml/min/1.73 
m2, clinic systolic blood pressure, clinic diastolic blood pressure, and number of classes of antihypertensive medications.  

      DBP: diastolic blood pressure, eGFR: estimated glomerular filtration rate, HDL: high density lipoprotein cholesterol, HS: high school, 
LDL: low density lipoprotein cholesterol, SBP: systolic blood pressure. 
LVH: left ventricular hypertrophy, LVMI: left ventricular mass index, RWT: relative wall thickness 
LVH is defined as increased LVMI ≥ 45 g/m2.7 in females and ≥ 49 g/m2.7 in males. Normal LVMI is defined as < 45 g/m2.7 in females and < 49 g/m2.7 in 
males. Increased RWT is defined as RWT > 0.42. Normal RWT is defined as RWT ≤ 0.42. 
Normal pattern (referent) is defined as: normal LVMI and normal RWT.  
Concentric remodeling is defined as: normal LVMI and increased RWT. 
Eccentric hypertrophy is defined as: LVH and normal RWT.  
Concentric hypertrophy is defined as: LVH and increased RWT. 
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SUPPLEMENTAL FIGURE LEGEND 

 

Supplemental Figure 1: Classifications of Left Ventricular Structural Patterns [8-12]  

aDefined as: LVH, increased RWT, and normal LVEDD. 
bDefined as: LVH, increased RWT, and increased LVEDD. 
cDefined as: LVH, normal RWT, and normal LVEDD. 
dDefined as: LVH, normal RWT, and increased LVEDD. 
 
Abbreviations: LVEDD=left ventricular internal diameter at end diastole; LVH=left ventricular 
hypertrophy; LVMI=left ventricular mass index; RWT=relative wall thickness 
 

Supplemental Figure 2. Prevalence of Eccentric Non-dilated Hypertrophy, Eccentric Dilated 
Hypertrophy, Concentric Non-dilated Hypertrophy, and Concentric Non-dilated Hypertrophy 
Stratified by Prevalent Hypertension Status 

Abbreviations: LV=Left ventricular 
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Supplemental Figure 1 
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Supplemental Figure 2 
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