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Heart size varies with body size

• Your heart is approximately the size of your fist

• Sex differences

• Indexing measurements provides an attempt to account for 
variation in body size

• Ethnic differences in body habitus





LV mass = 0.8(1.04 [(IVS + LVEDD + PWT)3 -LVEDD3] )+ 0.6 
IVS = interventricular septal thickness; PWT =  posterior wall thickness; 

LVEDD = Left ventricular end diastolic dimension
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NewERA 

• Healthy adults (18-50 years)

– 71 Māori (43 female)

– 53 Pacific (28 female)

– 139 NZ European (74 female)

• Reference ranges derived by ethnicity and sex

• Validated by comparing NZ Europeans with ASE normal ranges 
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Hauora Manawa/ Heart Health: 
The  Community Heart Study

• Designed to documents the rates of CV risk factors and disease

• 252 Rural Māori (Wairoa)

• 243 Urban Māori (Christchurch)

• 256 Urban Non-Māori (Christchurch)



Aim

• To compare indexation approaches for LV mass in a community 
study to understand the effect this has on the detection of left 
ventricular hypertrophy (LVH)



Method: Inclusion pathway



Method

• M mode measurements were used to calculate LV mass

• Unindexed LV mass was compared across each of the Hauora 
Manawa groups

• LV mass was also indexed for height, BSA and FFM



Rural Māori

N = 246

Mean (sd)

Urban Māori

N = 237

Mean (sd)

Urban NZ European

 N = 211

Mean (sd)

ANOVA 

p value

Age, years 45.5 (11.5) 42.5 (11.1) 43.7 (11.6) 0.0151

Systolic BP, mmHg 130 (20) 128 (21) 125 (16) 0.0310

Diastolic BP, mmHg 85 (12) 86 (14) 83 (13) 0.1026

Height, cm 168.4 (8.7) 169.1 (9.1) 171.4 (9.0) 0.0011

Weight, kg 86.7 (21.7) 82.7 (19.1) 77.1 (14.4) <0.0001

Body Mass Index, kg/m2 30.5 (7.2) 28.9 (6.2) 26.2 (4.3) <0.0001

Fat free mass, kg 55.1 (11.1) 55.4 (7.9) 54.6 (9.6) 0.7512

Body surface area, m2 1.96 (0.24) 1.93 (0.23) 1.92 (0.22) 0.1945



Rural Māori

N = 246

Number (%)

Urban Māori

N = 237

Number (%)

Urban NZ European

N = 211

Number (%)

Chi-squared

p value

Gender, male 100 (40.7%) 105 (44.3%) 107 (50.7%) 0.0950

Hypertension, n (%) 62 (25.2) 47 (19.8) 29 (13.7) 0.0093

Dyslipidaemia, n (%) 57 (23.2) 45 (19.0) 33 (15.6) 0.1249

Type 2 diabetes, n (%) 27 (11.0) 9 (3.8) 4 (1.9) <0.0001
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Conclusions

• In the Hauora Manawa cohort, Māori have higher LV mass 
when compared to NZ Europeans

• Rural Māori females have higher LV mass than Urban Māori 
females

• The indexing approach alters the observed prevalence of LVH

• The clinical significance of this is unclear



Limitations

• Assumptions of LV shape

• Measurement error

• M-mode measurements

• Defining ethnicity 
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Future direction

• 15 year follow up data 

– Mortality/ CV hospital presentations 

– CV Medication changes

• Risk stratification 

– Relating cardiovascular events to the presence of LVH

– Which indexing method identifies those most at risk?
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