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How is the LifeQ EPOC validated?

LifeQ compares our EPOC solution to the gold standard for EPOC measurement conducted

through an indirect calorimetry test performed in a laboratory.

What testing Protocol does LifeQ follow?

The gold standard for EPOC data collection is a COSMED gas exchanger and obtained heart rate

(HR) data from a Garmin HRM3 electrocardiograph (ECG) chest strap heart rate monitor.

Cohort distribution

The validation of the EPOC was carried out on 107 participants with the mean age of the

participants being 33.5 years. The participants were split into three groups, Average BMI

(BMI<30), High BMI (BMI>30) and athletes.

Protocol: Resting VO2 , VO2 max and recovery

The participants wore a LifeQ enabled device on the wrist and indirect calorimetry with a

COSMED gas exchanger as the reference device.

The temperature of the testing room is maintained constant during testing with a digital

laboratory timer used to record the start time of each step in the protocol. Participants are

instructed to only talk during testing if necessary, to communicate concerns about safety or

device movement during testing. The protocol starts with a verbal briefing with emphasis on

keeping completely still during the designated rest periods and to not perform any unusual

gestures with the hand that is fitted with a wrist-worn device.

A laboratory based Resting VO2 test was carried out followed by a VO2 Max test and a Recovery

protocol directly and continuously thereafter.

The Resting VO2 protocol
1. Supine rest for 15 minutes

2. Sitting still for 10 minutes

3. Standing still for 10 minutes
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The VO2 max and Recovery protocols
1. 1 minute walking on a treadmill (speed increased by 1km/h after each minute up to

8km/h)

2. 3 minutes running starting at 8km/h (speed increased by 1 km/h every three minutes,

until the participant reached exhaustion)

3. 25 minutes resting (collection of respiratory gas exchange was continued)

For validation purposes, EPOC estimations obtained by the LifeQ solution were compared to the

gold standard EPOC values calculated during the protocol. The maximum EPOC values were

used for the validation.

Accuracy
The accuracy of the LifeQ EPOC solution is summarized in the table below, using mean absolute

percentage error (MAPE), 5th percentile, median and 95th percentile MAPE.

Table 1 - Summary of accuracy for LifeQ EPOC Solution vs a gold standard reference device

Participant
Description

Number of
Participants

MAPE MAPE
(5th

Percentile)

MAPE
(Median)

MAPE
(95th

Percentile)

High BMI (BMI ≥ 30) 35 26.9% 3.7 22.3 70.8

Athletic 16 20.8% 5.8 20.9 37.8

Excluding high BMI
and Athletic

56 22.9% 1.4 17.5 63.0

Figure 1: Correlation between EPOC values as determined by the LifeQ’s EPOC solution and the gold standard

indirect calorimetry method
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Constraints in measuring EPOC accurately

Calculating EPOC 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 EPOC solution is dependent on

accurate user profile values and continuous HR.

The solution will use default inputs for VO2 max and Resting HR where calculated values are not

provided, however this can lead to inaccurate estimations for individuals whose actual values are

significantly different to population averages for their age and gender.
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