
Fibion Emfit Validity and Reliability





Overview

1. Emfit is a contact-free, 
under-mattress device that 
utilizes ballistocardiography 
(BCG) to monitor sleep, 
heart rate variability (HRV), 
breathing, and movements.

2. Provides non-invasive and 
unobtrusive long-term 
monitoring, making it 
suitable for both research 
and clinical applications.



Key Studies Supporting Validity & Reliability 
(Piantino et al., 2021)

1. This study proved the 
validity of Emfit by 
showing excellent 
agreement (ICC = 0.99) 
with validated actigraphy 
for key sleep parameters 
over 14 days. 

2. It also demonstrated 
reliability, with 
consistent results, high 
accuracy (88%), and 
better user compliance 
due to its non-invasive, 
contact-free design.

Source: https://pubmed.ncbi.nlm.nih.gov/34295199/ 

https://pubmed.ncbi.nlm.nih.gov/34295199/


Key Studies Supporting Validity & Reliability 
(Zink et al., 2017)

1. The study demonstrated that 
Emfit’s ballistocardiographic 
sensor showed a high 
correlation (r = 0.95) with 
standard ECG for 
beat-to-beat heart rate 
detection after artifact 
filtering. 

2. Analysis of over 362,000 
heartbeats across 93 hours 
confirmed Emfit’s validity and 
reliability for accurate, 
unobtrusive heart rate 
monitoring in patients with 
sleep-disordered breathing.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC5640641/ 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5640641/


Key Studies Supporting Validity & Reliability 
(Antink et al., 2020)

1. The study demonstrated that 
Emfit QS bed sensor 
accurately estimated 
beat-to-beat heart rate 
intervals (BBI) at night in 
post-surgical patients, with 
an average estimation error 
of 11.0 ms, closely matching 
ECG references. 

2. Despite lower temporal 
coverage in patients, the 
results confirmed validity 
and reliability of BCG-based 
monitoring for clinical heart 
rate assessment.

Source: https://pubmed.ncbi.nlm.nih.gov/32011272/ 

https://pubmed.ncbi.nlm.nih.gov/32011272/


Key Studies Supporting Validity & Reliability 
(Kortelainen et al., 2010)

1. The study validated 
Emfit’s ability to classify 
sleep stages by 
comparing it to 
polysomnography, 
achieving 79% 
accuracy and a kappa 
index up to 0.44. 

2. Results confirm Emfit’s 
validity and reliability 
as a low-cost, consistent 
method for sleep staging 
based on heart-beat 
intervals and movement 
detection.

Source: https://ieeexplore.ieee.org/document/5447696 

https://ieeexplore.ieee.org/document/5447696


Key Studies Supporting Validity & Reliability 
(Merilahti et al., 2007)

1. This study showed that 
Emfit’s total sleep time 
measurements 
correlated strongly with 
actigraphy (r = 0.662) 
and sleep logs (r = 
0.787), confirming its 
validity in long-term 
real-world monitoring. 

2. Consistent long-term 
data collection 
highlighted the 
reliability of Emfit for 
sleep quality and 
duration assessment.

Source: https://ieeexplore.ieee.org/document/4353514 

https://ieeexplore.ieee.org/document/4353514


Key Studies Supporting Validity & Reliability 
(Mendez et al., 2009)

1. The study showed that 
Emfit’s heart rate 
spectral components 
closely matched ECG 
results, with no 
significant differences, 
achieving 83% 
accuracy and a kappa 
index of 0.42 for sleep 
staging.

2. Whole-night recordings 
confirmed the validity 
and reliability of Emfit 
as a contactless tool 
for sleep evaluation.

Source: https://ieeexplore.ieee.org/document/5333734 

https://ieeexplore.ieee.org/document/5333734


Key Highlights
1. High Agreement with Gold Standards

Studies show Emfit matches closely with validated tools. For example, Piantino et al. (2021) reported an 
inter-class correlation coefficient (ICC) of 0.99 for key sleep parameters when compared to actigraphy, and Zink 
et al. (2017) found a strong correlation of r = 0.95 between Emfit and ECG for heart rate monitoring.

2. Robust Accuracy Across Studies

Emfit has demonstrated up to 83% accuracy in sleep staging (Mendez et al., 2009; Kortelainen et al., 2010) 
and precise beat-to-beat heart rate estimation with an error margin as low as 11 ms (Antink et al., 2020), 
confirming the device’s validity in both healthy individuals and patient populations.

3. Reliable in Real-World & Clinical Settings

Merilahti et al. (2007) showed strong correlations between Emfit's long-term sleep data and actigraphy/sleep 
logs (r = 0.662 and r = 0.787), supporting its reliability. Consistent performance across diverse environments and 
long recording durations underlines Emfit’s capability for continuous, unobtrusive monitoring.





Fibion Krono - New Product
Actigraphy with Advanced Light and Temperature Tracking

Circadian Rhythm & Sleep Research 
Several key characteristics of the device: 

1. 20 days of measurement on a single charge
2. Event marking button
3. Double light sensor: visible light and filtered blue light
4. Temperature sensor
5. Watertight magnetic Micro-USB charging
6. Accelerometer

A couple of research articles: 

1. Arguelles-Prieto, R. et al. (2019) ‘Determining light intensity, timing and 
type of visible and circadian light from an ambulatory circadian monitoring 
device’, Frontiers in Physiology, 10. doi:10.3389/fphys.2019.00822.

2. Madrid-Navarro, C.J. et al. (2019) ‘Validation of a device for the ambulatory 
monitoring of sleep patterns: A pilot study on Parkinson’s disease’, 
Frontiers in Neurology, 10. doi:10.3389/fneur.2019.00356.

https://web.fibion.com/krono/ 

https://web.fibion.com/krono/


Contact & Support

Email: contact@fibion.com 
Video Call: Schedule a call
Twitter: @ollitikkanen
LinkedIn: Fibion

mailto:contact@fibion.com
https://olli.tucalendi.com/par/videocall
https://twitter.com/ollitikkanen
https://www.linkedin.com/in/theactivitydoctor/

