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SLEEP REVOLUTION aims

1. Transform current diagnostic methods for sleep-disordered breathing

2. Bring advanced sleep diagnostics from hospital into patient’s home

3. Promote participatory health care with technological solutions

4. Develop different personalized treatment options for SDB patients



From paper to the 4th industrial revolution



P4 concept originates from Flores et al 2013 and Figure comes from: Arnardottir, E. S., Islind, A. S., Óskarsdóttir, M., Ólafsdóttir, K. A., August, E., Jónasdóttir, L., Hrubos-

Strøm, H., Saavadra, J. M., Grote, L., Hedner, J., Höskuldsson, S., Ágústsson, J. S., Jóhannsdóttir, K. R., McNicholas., W., T., Pevernagie, D., Sund, R., Töyräs, J. & 

Leppänen, T.. (2022). The Sleep Revolution project: the concept and objectives. Journal of Sleep Research, 31(4), e13630.

Digitalization Sleep

Where we are operating



Co-design

Designing together, in iterations increases acceptance 

Islind, A.S., 2022. Co-Design as a Driver of Change. Performance Paradigm, (17), pp.166-180.

Islind, A. S., Lindroth, T., Lundin, J., & Steineck, G. (2019). Co-designing a digital platform with boundary objects: bringing together heterogeneous users in healthcare.

Health and Technology, 9, 425-438.



The platform is built through a layered 
modular architecture

Interface layer

Service layer

Security layer

Validation layer

Data layer

Database layer

Cluster

O
u
r d

ig
ita

l p
la

tfo
rm

Sveinbjarnarson, B. F., Schmitz, L., Arnardóttir, E. S. & Islind, A. S. (2023). The Sleep Revolution Platform: A Dynamic Data Source Pipeline and Digital Platform Architecture for Complex Sleep Data. 

Current Sleep Medicine Reports.



The way the data flows into the cluster from 
the platform

Data wrangling and processing of complex data into a unified data pipeline

Sveinbjarnarson, B. F., Schmitz, L., Arnardóttir, E. S. & Islind, A. S. (2023). The Sleep Revolution Platform: A Dynamic Data Source Pipeline and Digital Platform Architecture for Complex Sleep Data. 

Current Sleep Medicine Reports.



Schmitz, L., Sveinbjarnarson, B. F., Gunnarsson, G. N., Davíðsson, Ó. A., Davíðsson, Þ. B., Arnardottir, E. S, Óskarsdóttir, M. & Islind, A. S. (2022). 

Towards a Digital Sleep Diary Standard. Americas Conference on Information Systems (AMCIS), Minneapolis, USA, August 2022 

Towards a digital sleep diary standard







The cognitive tasks



Visualization of data 



Settings



Although the version we just looked at was 
great – we went back to the drawing board



User involvement through co-design

• The value of co-design – we do everything with input from the 
users

• The user involvement was incredibly insightful

• For instance, the users liked the dark mode

• We learned that  were several things that we could improve in the 
app

• For instance, it was not considered to have a high hedonic quality; 
ergo, it was a bit dull

• We made changes, and we now have a new version of it 
Schmitz, L., Sveinbjarnarson, B. F., Gunnarsson, G. N., Davíðsson, Ó. A., Davíðsson, Þ. B., Arnardottir, E. S, Óskarsdóttir, M. & Islind, A. S. (2022). 

Towards a Digital Sleep Diary Standard. Americas Conference on Information Systems (AMCIS), Minneapolis, USA, August 2022 
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Continuous monitoring over 3-months



Time bound test Continous test Oromyofunctional exercises 

in the app



The data flows into one digital platform

Pires, G. N., Arnardóttir, E. S., Islind, A. S., Leppänen, T. & McNicholas, W. T. (2023). Consumer Sleep Technology for the Screening of Obstructive Sleep Apnea and Snoring: Current Status and 

a Protocol for a Systematic Review and Meta-analysis of Diagnostic Test Accuracy. Journal of Sleep Research.



Arnardóttir, E. S., Islind, A. S. & Óskarsdóttir, M. (2021). The Future of Sleep Measurements. Sleep Medicine: Current Challenges and Its Future. Sleep Medicine Clinics, 16, 447-464.

Consumer wearables, how to utilize them?



The platform – allows stakeholders access to 
data

Researcher

Participant

Healthcare professional

HPC

SleepWell – our digital platform





The digital platform – after logging in



Cognitive tasks in the platform

Tower of London Line orientation task



Cognitive tasks in the platform

PVSAT
Digit symbol coding



The ESQ



The 3-months studies

i)    Self-applied polysomnograpy in the beginning for three nights

i)    Sleep diary mornings and evenings (in app)

ii)   Cognitive tasks once per week (in app)

iii)  Large cognitive battery at the beginning and end (in lab)

iv)  Wrist worn wearable for continous monitoring

v)   Several questionairs 

vi) Semi-structured interviews 

at the end 

In the pilot, we had 45 with high compliance (59 in total)



Korkalainen H., Kainulainen S., Islind A. S., Óskarsdóttir M., Strassberger, C. Nikkonen, S., Töyräs, J., Kulkas, A., Grote, L., Hedner, L., Sund, R., Hrubos-Strom, H., Saavedra, J. M., Ólafsdóttir, K. A., Ágústsson, J. S., Terrill, P. I., T.

McNicholas, W. T., Arnardóttir, E. S. & Leppänen T. (under review). Review and Perspective on Sleep-Disordered Breathing Research and the Translation to Clinical Care.



Korkalainen H., Kainulainen S., Islind A. S., Óskarsdóttir M., Strassberger, C. Nikkonen, S., Töyräs, J., Kulkas, A., Grote, L., Hedner, L., Sund, R., Hrubos-Strom, H., Saavedra, J. M., Ólafsdóttir, K. A., Ágústsson, J. S., Terrill, P. I., T.

McNicholas, W. T., Arnardóttir, E. S. & Leppänen T. (under review). Review and Perspective on Sleep-Disordered Breathing Research and the Translation to Clinical Care.



Korkalainen H., Kainulainen S., Islind A. S., Óskarsdóttir M., Strassberger, C. Nikkonen, S., Töyräs, J., Kulkas, A., Grote, L., Hedner, L., Sund, R., Hrubos-Strom, H., Saavedra, J. M., Ólafsdóttir, K. A., Ágústsson, J. S., Terrill, P. I., T.

McNicholas, W. T., Arnardóttir, E. S. & Leppänen T. (under review). Review and Perspective on Sleep-Disordered Breathing Research and the Translation to Clinical Care.



Korkalainen H., Kainulainen S., Islind A. S., Óskarsdóttir M., Strassberger, C. Nikkonen, S., Töyräs, J., Kulkas, A., Grote, L., Hedner, L., Sund, R., Hrubos-Strom, H., Saavedra, J. M., Ólafsdóttir, K. A., Ágústsson, J. S., Terrill, P. I., T.

McNicholas, W. T., Arnardóttir, E. S. & Leppänen T. (under review). Review and Perspective on Sleep-Disordered Breathing Research and the Translation to Clinical Care.





Questions and discussion
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