
 

  

Methods:

BVI Scanner: 

The BVI Scanner is housed in a 5ft square upright booth 
where a person can stand to be measured by white light 
(Figure 2). There are a series of 16 sensors and 32 cameras, 
programmed by a computer. The Imaging uses white light 
only that is reflected on the body to create an exact ‘virtual’ 
image of a person’s shape. Up to 130 separate linear data 
measurements can be extracted.  A person is measured 
in underclothes similar to their skin colour – There is no 
radiation involved and the whole process takes 2-3 minutes. 
The scan and associated data are saved on a secure server 
anonymously. The scanner can accurately measure people 
up to 205kg in weight or up to a 150cms (60-inch) waist 
circumference.

Figure 2: The BVI scanner.

Subjects:

53 obese/overweight volunteers were recruited through 
an advertising campaign. Data collected included age, 
gender, BMI and WC (manually). Subjects underwent 3D 
body scanning and had their body volume, made up of the 
volumes of 8 different body segments and WC calculated 
using data generated from the 3D scans (Figure 3). BVI was 
calculated as L/m2. Trunk volume was calculated as the sum 
of chest, abdomen and pelvis volumes.

Results:

53 patients (41 females) were included. 

Summary of the means and standard deviations of the 
baseline data is represented in table 1. Correlations between 
body volume (total and trunk), BMI and WC (manual and 
automated) are summarised in Table 2 and figures 4-10.

Table 1: Descriptive 
summary of baseline 
data. 
BMI: Body Mass 
Index. BVI: Body 
Volume Index. WC: 
Waist Circumference- 
Automated and manual. 
SD: Standard Deviation.

Table 2: Summary 
of BVI, BMI and WC 
correlations. CC: 
Correlation Coefficient. 
CC and p values were 
calculated using 
Pearson’s correlation.

Variables                          Mean SD

Age (years) 51 18

Weight (Kg) 84.41 8.49

Height (Cms) 165.27 7.64

BMI  (Kg/m2) 30.52 2.29

BVI (L/m2) 28.30 2.30

Manual WC (cm) 97.61 13.1

Automated WC (cm) 111.58 6.60

Trunk volume (L) 53.48  7.93

Abdomen volume (L) 13.94 4.03

Chest volume (L) 29.31 7.59

Pelvis volume (L) 10.24 2.77

Variables                          CC P value

BMI and Total volume 0.428 0.001

BMI and BVI 0.874 <0.001

BMI and automated WC 0.503 <0.001

BMI and trunk volume 0.329 0.016

BMI and abdomen 
volume

0.075 0.592

Manual and automated 
WC 

0.573 < 0.001

Manual WC and Total 
volume

0.613 < 0.001

Manual WC and BVI 0.449  0.001

Manual WC and trunk 
volume 

0.650 <0.001

BVI provided data about 
the distribution of body 
volume and the shape 
of an individual as well 
as all anthropometric 
data whilst BMI does 
not. People with similar 
BMI values may have 
significantly different 
fat distribution that 
results in difference in 
cardiovascular disease 
risk. This difference in 
fat distribution can be 
detected easily using the 
BVI scanner (Figure 3).

Figure 3: Similar 
BMI (30 kg/m2) but 
different fat and volume 
distribution

Conclusions:

BMI can not accurately determine total and CV related 
mortality in overweight and obese subjects. Importantly, 
BMI does not take into consideration body shape or body 
composition. BVI, by measuring body volume rather than 
mass, and providing segmental body volume, e.g. abdominal 
volume, is likely to be more useful at determining metabolic 
and cardiovascular risk and assessing overweight and obesity. 
In particular, abdominal volume, a more accurate reflection 
of visceral adiposity than BMI, will be particularly useful. 

By automatically collecting and storing body volume and 
anthropometric data on a secure server, BVI also provides the 
opportunity to collect, analyse and compare data for local, 
national and international populations based on gender, 
age and ethnicity 

For an individual, BVI can produce a patient information 
sheet, providing details of measured data against normative 
data and a comparison against previous scans. The BVI 
images and data can be used to track progress and assess 
the effectiveness of anti-obesity measures and treatment. 

BVI is a novel, valid and automated data collecting system 
that will allow a more accurate assessment of overweight and 
obesity than BMI for determining metabolic and CV risk. BVI 
is more reproducible and less operator-dependant than BMI 
and WC. Further studies to determine body composition and 
cut-off values to define overweight/obesity using BVI, the 
correlation between BVI and obesity-related complications, 
visceral adiposity and surrogate markers for CV risk are in 
progress.  
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Background:

Body Mass Index (BMI) is currently used by physicians, 
insurance companies and health care providers to define 
obesity and as a numerical authority to determine the risk of 
morbidity and mortality. However, in a large meta-analysis 
Romero-Corral et al (2006) have demonstrated that patients 
with a low BMI had an increased relative risk of total and 
cardio- vascular (CV) mortality[1], whilst those who were 
overweight (BMI 25-29.9) had a lower risk compared with 
those individuals with a normal BMI. Furthermore obese 
patients (BMI 30-35) had no increased risk of total or CV 
mortality. They suggested that this could be explained by 
the lack of discriminatory power of BMI to differentiate 
between body fat and lean mass. Furthermore, BMI does 
not take into account age, gender, ethnicity, body shape or 
body composition.

Waist circumference (WC) reflects abdominal fat distribution 
more accurately than BMI and is significantly associated 
with CV events[2]. However, measurement of manual WC 
is operator-dependant and extremely variable in terms of 
reproducibility. 

Body volume index (BVI) is a totally novel concept that 
allows us to assess body shape and body volume (Figure 1). 
Body volume can be assessed for different body sections, 
e.g abdominal volume. BVI also provides a completely 
automated data collection system for anthropometric 
measurements that can be used for statististical purposes.

For the first time, we present our findings from a pilot 
study looking at the possible uses of BVI in a healthcare 
setting and also explore the relationship between BVI and 
current anthropometric measurements.

Figure 1: 3D body scan with different body sections.
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