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How is LifeQ V02max validated?

LifeQ has developed three different solutions for accurately estimating an individual’s VO2max.

All of the solutions aim to provide VO2max values as accurately as possible while accommodating

a broad spectrum of fitness levels and activity interests.

LifeQ has conducted numerous studies to validate the VO2max solutions against Gold-standard

VO2max Graded Exercise Testing (GXT) protocols using indirect calorimetry.

Table 1 - Summary of the LifeQ VO2max Solutions available

Method Requirements Limitations

Profile User Profile
(including updatable Weight and Resting
Heart Rate)

Lower accuracy, but is available to everyone
continuously

Treadmill
Protocol

User Profile
Treadmill
User follows a app based  protocol

High accuracy, immediate results, but requires
treadmill and user engagement

Lifestyle

VO2max
User Profile
History of moderate and vigorous activity
sessions

Only available to those who participate in
moderate to vigorous exercise

Auto GPS
Running

User Profile
GPS device based speed and continuous
heart rate

Low user action required, but user needs to run
regularly and have GPS enabled device

What testing protocol does LifeQ follow?

Profile VO2max Protocol
A total of 63 participants were included in the analysis where a Profile VO2max estimate was

compared to VO2max values obtained through the Gold-standard VO2max Graded Exercise

Testing (GXT) protocol using indirect calorimetry.

Treadmill Protocol
Cohort selection
A total of 63 participants were included in the analysis, approximately half of which had an

average BMI and a quarter each of whom were overweight (BMI>25) and very athletic (defined

by the level of activity).

Data collected from each participant prior to the validation tests included:

● Age

● Gender

● Height

● Weight

● Resting Heart Rat
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Protocol
The Treadmill Protocol uses a single-stage submaximal VO2 max test, which requires heart rate

(HR) measurements during a comfortable three-minute walk followed by a short jog of between

1-2 minutes until a steady state is reached, eliminating the need for an exhaustive exercise test

and clinical equipment.

Lifestyle VO2max Cohort and Protocol
A total of 43 Participants were included in the analysis where the Lifestyle VO2max estimate was

compared to VO2max values obtained through the Gold-standard VO2max Graded Exercise

Testing (GXT) protocol using indirect calorimetry. Participants were required to wear the device

for 21 days to log their lifestyle data, including heart rate.

Auto GPS Running VO2max
Cohort distribution
The cohort included 12 participants (n=12), with cohort information below in table 2.

Table 2 - Information of the cohort

Protocol Number of
Participants

Age
(mean± SD)

BMI
kg/m2

(mean± SD)

Sex
M | F

Outdoor Submax
& VO2max

12 28.83 ± 2.17 24.27 ± 3.33 9 3

Protocol
LifeQ validated the automated running solution by using VO2max estimations from sub-maximal

outdoor running protocols performed with GPS and Gold-standard heart rate derived from

Bittium Faros, electrocardiogram. The estimates were compared to VO2max results from

Gold-standard VO2max GXT protocols performed using indirect calorimetry.

Accuracy

The participants are divided into categories as per their BMI and/or fitness level, with the number

(n) of participants within each bracket shown within table 1, below. The accuracy for the LifeQ

solution is shown below, using mean absolute percentage error (MAPE) and standard deviation

(SD).

Profile V02max
The accuracy of the Profile VO2max solution is summarized in the table below, using mean

absolute percentage error (MAPE), median percentage error and standard deviation (SD).

Table 3 - Summary of accuracy for LifeQ Profile Estimate VO2max solution

Participant group Number of
Participants

MAPE SD

All participants 63 15.18 14.08
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High BMI
(BMI ≥ 25)

26 16.46 19.20

Athletic 12 14.34 10.70

Excluding high BMI
and Athletic

27 7.46 6.09

Treadmill Protocol
The accuracy of the Treadmill Proocol VO2max solution is summarized in the table below, using

mean absolute percentage error (MAPE), median percentage error, and standard deviation (SD).

Table 4 - Summary of accuracy for LifeQ Submaximal Treadmill Running VO2max solution

Participant group Number of
Participants

MAPE SD

All participants 63 14.22 13.37

High BMI
(BMI ≥25)

26 15.37 18.49

Athletic 12 15.47 7.35

Excluding high BMI
and Athletic

27 5.36 3.92

Lifestyle VO2max
The accuracy of the Lifestyle VO2max solution is summarized in the table below.

Table 5 - Summary of accuracy for LifeQ Lifestyle VO2

Participant group Number of
Participants

MAPE SD

All participants 43 16.96 10.37

High BMI
(BMI ≥ 25)

18 14.80 8.94

Athletic 8 28.54 10.82

Excluding high BMI
and Athletic

27 10.20 6.25

Automated GPS VO2max
LifeQ validated the Automated GPS running solution by using VO2max estimations from

sub-maximal outdoor running protocols performed with GPS and Gold-standard heart rate

derived from Bittium Faros, electrocardiogram. The estimates were compared to VO2max results

from Gold-standard VO2max GXT protocols performed using indirect calorimetry (Cosmed,

Italy).
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The cohort included 12 participants (n=12), with accuracy results are shown in the table 4 below.

Table 6 - Summary of accuracy for LifeQ Automated GPS VO2 solution

Participant
group

Number of
Participants

MAPE 5% Absolute
Percentage Error

95% Absolute
Percentage Error

All 12 9.18 0.61 20.29

High BMI
(BMI ≥ 25)

1 7.34 7.34 7.35

Athletic 1 10.66 10.66 10.66

Excluding high
BMI and Athletic

10 9.22 0.51 20.58

Constraints in measuring VO2max accurately

Calculating VO2max is challenging due to the nature of the technology and limitations owing to

the available signal on a wrist based device. The accuracy of the LifeQ VO2max solutions are

dependent on accurate user profile values, continuous HR and speed data.

Additionally for the more accurate Treadmill and Outdoor running solution a person must be able

and willing to run at a consistent speed for a short period of time and have access to the necessary

equipment.

Varying temperatures and weather conditions can also have an impact on the accuracy of the

solution.
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