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Determinants of Left Ventricular Mass in Healthy Adults :
A Study Using Echocardiography and 24 Hour
Ambulatory Blood Pressure Monitoring
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Background : Echocardiographically detected left ventricular(LV) hypertrophy is a risk factor
for cardiovascular morbidity and mortality. A better understanding of the determinants of LV
mass may aid in strategies directed toward the primary and secondary prevention of LV hypert-
rophy and its consequences. Previous studies have reported that male gender, arterial blood
pressure(BP), obesity, age, aortic valvular stenosis, dietary sodium, endocrine factors, and physi-
cal activity are positively correlated with LV mass. Of these determinants male gender, hyperten-
sion, and obesity are well known but age and blood pressure in healthy adults are controversial.
To assess the determinants of LV mass, the relation of 2-dimensional(2D) echocardiographically
determined LV mass to body mass index(BMI), age, sex, casual BP, and 24 hour ambulatory
blood pressure(ABP : systolic, diastolic, and mean BP of 24 hour, day-time, and night-time)
was examined in healthy aduits.

Methods . The study population consisted of 200 healthy adults who were normotensive,
nonobese, and had no evidence of cardiovascular disease(range in age from 20 to 69 years,
five decades. 20 men and 20 women per each decade). LV mass was derived from area length
method measurements obtained by 2D echocardiography and corrected for height. ABP monito-
ring was performed over 24 hour(divided into day-time(6am-10pm) and night-time(10pm-6am)
periods) with 30 minute intervals.

Results : 1) BMI was significantly and independently related to LV mass corrected for height
(p<0001, partial R?=0.31 in men and 043 in women). An increase of BMI by 1 kg/m?
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increased LV mass corrected for height by 19g/m in men and 2.0g/m in women.

2) Age was significantly and independently related to LV mass corrected for height(p<{0.001,
partial R?=0.15 in men and 0.17 in women). The increments of LV mass corrected for height
per decade were 2.1 g/m in men and 34 g/m in women.

3) Gender was significantly and independently related to LV mass corrected for height(p<0.
001, partial R?=0.12), which was greater in men than in women by 6.34g/m.

4) Casual BP and 24 hour ABP were not significantly associated with LV mass corrected

for height in total population and women, and 24 hour systolic BP was significantly related
to LV mass corrected for height only in men(p<{0.001) with weak partial R2(0.05).

Conclusion : BMI, age, and male gender were statistically significant and independent corre-
lates of LV mass corrected for height(p<(0.001). Maintenance of ideal body weight and normal
BP, weight reduction in obese persons and BP control in hypertensive patients may contribute

to the primary and secondary prevention of LV hypertrophy and its sequalae.
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Left ventricular mass=1.05{[(5/6 A}) - (L+1)]~-
[5/6 Ay L]}

A, : diastolic epicardial cross sectional area

A, . diastolic endocardial cross sectional area

L : longest left ventricular length from apical 4 cha-

mber view
t - myocardial thickness back calculated from short-
axis
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Table 1. Characteristics of subjects

Characteristics Total(n=200) Men(n=100) Women(n=100)
Height(cm) 1638+ 9 169+ 6 157+ 6
Weight(kg) 59+ 9 64+ 8 53+ 6
Body mass index(kg/m?) 22.0% 2 22.5+ 2 21.6+2
Body surface area(m?) 1.6 0.1 1.7£ 0.1 1.5+ 0.1
Casual SBP(mmHg) 119+ 11 122+ 9 116+ 12
Casual DBP(mmHg) 78+ 38 791 8 77+ 8
24-hour SBP(mmHg) 1189 116£8 110+ 9
24-hour DBP(mmHg) 7247 73+ 7 70+ 7
24-hour mean BP(mmHg) 86+ 7 88% 6 84+ 8
Day-time SBP(mmHg) 116£ 10 119%+9 113+ 10
Day-time DBP(mmHg) 757 76+ 7 78+ 7
Day-time mean BP(mmHg) 89+ 8 91t7 87+ 8
Night-time SBP(mmHg) 107+ 10 110+ 9 104+ 10
Night-time DBP(mmHg) 67£8 68+ 8 65+ 8
Night-time mean BP(mmHg) 80% 9 82+ 8 78+ 9
LV mass(g)* 163+ 20 1771 15 150+ 14
LV mass/BSA(g/m?)* 1018 102+ 7 99+ 8
LV mass/height(g/m)* 100+ 10 105+ 8 96+ 9

Data are meant standard deviaton. SBP=systolic blood pressure
DBP=diastolic blood pressure, LV=left ventricular, BSA=body surface area

* . LV mass by area length method.

Table 2. Echocardiographic left ventricular mass by area length method according t0 age and sex

Age(yrs) 20~29 30~39 40~49 50~59 60~69
Men(n=100) (n=20) (n=20) (n=20) (n=20) (n=20)
LV mass(g) 172+ 14 176+ 18 180+ 15 176+ 11 180+ 16
LV mass/B.SA(g/m2)+ 9714 99+ 6 102+ 4 103+ 7 110+ 6
LV mass/height(g/m)* 100+ 6 103£ 10 107+ 6 106+ 7 108+ 9
Women(n=100) (n=20) (n=20) (n=20) (n=20) (n=20)
LV mass(g)™* 188+ 12 147+ 10 150+ 11 156+ 16 159+ 13
LV mass/BSA(g/m?)* 92+ 6 96+ 5 98+ 7 103+ 6 108+ 7
LV mass/height(g/m) * 87+ 7 92+ 6 96+ 7 100+ 8 105+ 7
Total(n=200) (n=140) (n=40) (n=40) (n=40) (n=40)
LV mass(g)*™* 155+ 21 161+ 20 165+ 20 166+ 17 169+ 18
LV mass/BSA(g/m?)™* 9416 97+ 6 100+ 6 103+ 8 10817
LV mass/height(g/m)* 94%9 98+ 10 101+ 9 103+ 8 107+ 8

Data are meand standard deviation. LV=left ventricular, BSA=body surface area

+p<0.001, **p<0.01 vs age
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Fig. 1. Echocardiographic left ventricular mass by age

and sex.
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Table 3. Significant univariate correlates of left ventricular mass corrected for height

Total(n=200) Men(n=100) Women(n=100)
. Coeffi P Coeffi P Coeffi P

Variables i )

—dient value —cient value —cient value
Age 0.44 <0.001 0.33  <0.001 0.64 <0.001
Sex* 0.44 <0.001
Body mass index 0.62 <0.001 0.55 <0.001 0.65 <0.001
Casual SBP 0.27 <0.001 023 <0.05 0.15
Casual DBP 0.28 <0.001 0.32 <0.001 020 <0.05
24hr SBP 0.38 <0.001 0.38 <C0.001 0.19
24hr DBP 0.34 <0.001 0.42 <0.001 0.17
24hr mean BP 0.40 <0.001 0.44 <0.001 024 <0.05
Day-time SBP 0.35 <0.001 0.35 <0.001 0.15
Day-time DBP 0.26 <0.001 0.29 <0.001 0.16
Day-time mean BP 0.35 <0.001 0.40 <0.001 0.18
Night-time SBP 0.32 <0.001 0.32 <0.001 0.18
Night-time DBP 0.30 <0.001 0.36 <0.001 0.14
Night-time mean BP 0.32 <0.001 0.37 <0.001 0.17

LV=left ventricular, SBP=systolic blood pressure, DBP=diastolic blood pressure

*men . 1, women : 0
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Table 4 Ctep.sise multpie recrassion analysis for left ventricular mass corrected for height

Variables Beta SE Partal R? Model R? p value

Total(11=200)

BMI(kg/in-) 2.10 0.19 0.38 0.38 <0.001

Age(vrs) 0.24 0.03 0.12 0.50 <0.001

Sex* 6.34 0.90 0.12 0.62 <0.001

Intercept 45.26 6.50 <0.001
Ven(n=100)

BMI(kg/m?) 1.90 0.26 0.31 0.31 <o0.001

Age(yrs) 0.21 0.04 0.15 0.46 <0.001

24hr SBP(mmHg) 0.28 0.07 0.05 0.51 <0.01

Intercept 25.46 9.46 <0.01
Women{(n=100)

BMI(kg/m?) 2.00 0.30 0.43 0.43 <0.001

Age(yrs) 0.34 0.05 0.17 0.60 <0.001

Intercept 50.08 8.92 <{0.001

SE=standard error, BMI=body mass index, SBP=systolic blood pressure

*men . 1, women : 0
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1) ¢} 3} A tH(p<0.001, partial R2=0.05).
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