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What is SpO₂?

Peripheral capillary oxygen saturation (SpO2) is an estimate of the amount of oxygen-carrying hemoglobin in

the blood relative to the amount of hemoglobin not carrying oxygen, and is expressed in percentages ( %).

The range for a healthy individual is 95 - 100%.

The ability to collect and transport oxygen is an essential part of a healthy functioning body. When an

individual’s SpO2 value falls below 95%, the condition is known as hypoxia, and is associated with a number of

respiratory and cardiovascular conditions.

SpO2 is measured in a clinical setting through pulse oximetry, an indirect, non-invasive method typically

performed with a clip-on device at the fingertip. Measurements can also be performed at other accessible

locations rich in arterial capillaries (oxygen-carrying blood vessels) such as the earlobes, wrist or upper arm

to name a few.

The LifeQ solution combines:

- A wrist based device with an optical sensor that includes Red and Infrared (IR) LEDs, in an

appropriate configuration.

- The LifeQ solution uses a 25Hz sampling rate and the accuracy of the outputs will be dependent on

good optical (Red and IR) signal quality.

What SpO₂ Outputs are provided by LifeQ?
The LifeQ SpO2 solution includes the following as part of the output:

- User Initiated SpO2 Measurement: A user initiated test requires a minimum of 30-45 seconds of

data. The user sits completely still or lies down in order to ensure the best quality signal for SpO2

measurement.

- Overnight Automated Sampling: The LifeQ solution takes random samples throughout the night

whenever conditions are favourable. Sampling frequency can be determined based on the needs of

the specific use case. High, low and average SPO 2 during sleep is provided as well as the number of

times the score dropped below 90%..

- SpO2 Confidence: The confidence that the SpO 2  value is well defined, expressed as a percentage.

Accuracy
LifeQ has conducted numerous studies to validate the SpO2 solution. An example of results from a

commercial LifeQ enabled device is provided below, with a detailed description of the testing and results

available in the SpO2 Product Validation_March 2021.

Where the SpO 2 confidence is above a defined threshold, the output SpO2  values are considered as ‘valid’.

Below this threshold, there is insufficient confidence that the SpO 2 calculated from the raw red and IR PPG

streams is reliable.
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Table 3: Details of the continuous 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

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

Participant
Position

Confidence Threshold Valid %
Valid Absolute SpO2

MAE

Sitting

50% 96.4 4.2

70% 87.5 3.8

90% 69.4 3.4

The LifeQ SpO2 solution delivers exceptional results when a user is lying down (supine) with high accuracy for
the vast majority of the measurement periods covered. With the user in a sitting position very high accuracy
is still possible, however the coverage period (i.e. time when the confidence metric is above the target
threshold) is reduced. To achieve an error rate below 3%, a confidence threshold of over 80% is
recommended which will deliver valid results for 65% of the period monitored.

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 is 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. Due to the physiological constraints of standing, this position standing
generates a lot of poor coverage and is not recommended.

Due to the high frequency sensing and processing requirements the ‘Overnight Automated Sampling’

solutions are battery intensive. LifeQ will work with partners to determine the optimal sampling approach on

a case by case basis.
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