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How is LifeQ SpO₂ validated?

LifeQ has conducted numerous studies to validate the SpO2 solution comparing it to clinical grade

devices used for the measurement of SpO2. The validation results discussed in this document are

for a commercial device enabled by LifeQ technology using a drop test protocol. A Hypoxico

Sierra 100 hypoxicator is used to induce temporary hypoxia and the MassimoTM MightySat® Rx

Fingertip Pulse Oximeter, a widely used clinical device, was the reference device of choice for this

study.

What testing Protocol does LifeQ follow?

All tests are conducted by testing facilitators at the LifeQ offices in Stellenbosch, South Africa.

The temperature of the testing room is maintained between 21-24 °C during testing. A digital

timer is used during testing to record the start time of each activity in the protocol. Participants

are instructed to only talk during testing if necessary, such as concerns about safety, or device

movement during testing.

Protocol

The Continuous SpO2 Monitoring protocol uses a drop test methodology and is designed to give

an indication of the validity of the SpO2 calculated from red and infrared (IR)

photoplethysmography (PPG) for everyday use as well as for specific use cases such as Sleep

Apnea detection. Participants wore a commercial LifeQ enabled device on their non-dominant

arml with the Masimo™ MightySat® Rx Fingertip Pulse Oximeter as the reference for the tests.

The SpO2 validation protocol is separated into three separate resting positions, supine (lying

down on back) with arms resting at side, sitting with both arms resting on a table, and standing

with arms resting at side while wearing a LifeQ enabled device with the Masimo™ MightySat® Rx

Fingertip Pulse Oximeter . The detailed protocol is as follows:

Table 1: Details of the Continuous SpO2 Monitoring drop protocol

Item Description

Supine Rest

● Device logging is initiated with the participant resting comfortably in the supine
position with their arms resting at their sides with no motion for 1 minute

● Drop the SpO2 of the participant to approximately 75%. Once it has reached the
desired level, allow the SPO2 of the participant to return to normal.

● Maintain baseline SpO2 for 3 minutes
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Seated Rest

● The participant moves to a seated position and rests comfortably in a seated position
with their hands resting on a table in front of them with no motion for 1 minute.

● Drop the SpO2 of the participant to approximately 75%. Once it has reached the
desired level, allow the SPO2 of the participant to return to normal.

● Maintain baseline SpO2 for 3 minutes

Standing Rest

● The participant moves to a standing position and rests comfortably in a standing
position with their hands resting at their sides with no motion for 1 minute.

● Drop the SpO2 of the participant to approximately 80%. Once it has reached the
desired level, allow the SPO2 of the participant to return to normal.

● Maintain baseline SpO2 for 3 minutes followed by device logging being terminated.

Figure 1 below illustrates the SpO2 validation protocol for a participant. The three resting

positions are separated by a short period of motion as the participant shifts from one position to

another. We separate the analysis of the results into the three positions: supine, sitting, and

standing.

Figure 1: A sample of the SpO2 drop test protocol for one of the participants.

Cohort Description

This validation study consisted of ten participants (two were female and eight were male) with

varying physical characteristics as shown in Table 2.

Participant Sex
Age

(years)
Height

(cm)
Mass
(kg)

Body Mass
Index (kg/m2)

Fitzpatrick
Skin Type

1 Male 30 185 85 25 6

2 Male 37 183 57 17 2
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3 Male 42 175 68 22 2

4 Male 31 179 107 33 3

5 Male 26 182 90 27 2

6 Female 32 175 73 24 4

7 Male 23 188 82 23 3

8 Male 23 189 82 23 4

9 Female 35 170 88 30 6

10 Male 25 181 92 28 4

Accuracy
LifeQ collected in excess of 150 mins of data across 16 tests under zero motion for each of the 3

postures.

Table 3 shows the results across all the supine drop tests.

Table 3: Details of the SpO2 calculated in the supine rest position

Participant

Position
Confidence Threshold Valid %

Valid Absolute SpO2

RMSE

Supine

50% 99.2 3.4

70% 97.4 3.3

90% 90.4 3.3
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Table 4 shows the results across all the sitting drop tests.

Table 4: Details of the SpO2 calculated in the sitting rest position

Participant

Position
Confidence Threshold Valid %

Valid Absolute SpO2

RMSE

Sitting

50% 96.4 4.2

70% 87.5 3.8

90% 69.4 3.4
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Table 5 shows the results across all the standing drop tests.

Table 5: Details of the SpO2 calculated in the standing rest position

Position Confidence Threshold Valid %
Valid Absolute SpO2

RMSE

Standing

50% 93.0 7.98

70% 69.3 6.8

90% 31.5 5.2
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Constraints in measuring SpO₂accurately

The LifeQ SpO2 solution requires a wrist based device with an optical sensor that includes Red

and Infrared (IR) LEDs. In addition, the accuracy of the solution will be heavily dependent on the

quality of the PPG signal.

For the user initiated test, zero motion conditions are required for a minimum period of 30-45

seconds. The user’s posture (supine, sitting and standing) has a significant impact on the quality of

the signal and hence the ability to accurately calculate SpO2. At this point, standing generates a lot

of poor coverage and is not recommended.

For the Continuous overnight SpO2 drop detection, the solution will only report moderate to high

drops to avoid false positive outputs for low drops (7%> drop >3%). Where no high quality data is

available, the total number of drops is extrapolated.
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Due to the high frequency sensing and processing requirements the solution is battery intensive.

LifeQ will work with partners to determine the optimal sampling approach depending on the use

case.
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