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USING ADVANCED PPG ANALYSIS

TO STUDY SLEEP ARCHITECTURE

IN INSOMNIA
M-M. Nano, R. Vullings, P. Fonseca, S. Overeem, R.M. Aarts

Introduction:

Insomnia is a widespread sleep disorder with a prevalence of

approximately 10% [1]. Insomnia is characterized by difficulties

initiating and/or maintaining sleep. While polysomnography is the gold 

standard for sleep staging, measures based on recording respiratory 

rates and/or heart rate variability, have also been used for sleep 

architecture characterization in healthy persons with relatively high 

performance [2]. It is unknown whether high performance holds

true for insomniac subjects. Additionally, objective measures of

relevant physiology, obtained from e.g. photoplethysmography (PPG)

may provide new insights into the mechanisms underlying the different diagnostic insomnia sub-types.

Objective:

• Explore cardiovascular parameters that can be extracted from wrist-worn PPG sensors for sleep

architecture characterization such as sleep onset/offset, wake vs non-REM vs REM sleep, arousal

detection, general sleep (in)stability, etc.

Subjects:

• Cross-sectional study, with a longitudinal 

component in part of the patients 

• 250 insomnia patients who are referred to

Kempenhaeghe Center of Sleep

Medicine

• Measurements will be done at the patient’s home

Methods:

References:
[1] M. M. Ohayon, “Epidemiology of insomnia: What we know and what we still need to learn,” Sleep Med. Rev., vol. 6, no. 2, pp. 97–111, 2002.

[2] P. Fonseca, X. Long, M. Radha, R. Haakma, R. M. Aarts, and J. Rolink, “Sleep stage classification with ECG and respiratory effort,” Physiol. Meas., vol. 36, no. 10, pp. 2027–2040, Oct. 2015.

/ Department of Electrical Engineering Biomedical Diagnostics, Signal Processing Systems

CBT

IntakeReferral to Kempenhaeghe 

(waiting list)
1 month follow-up

1 night of PSG

Wrist-worn PPG measurements

(1 week)

Follow-up

3 months Follow-up


