
four case studies
new algorithm approaches

Clinical studies related with sleep disorder: Analysis of sleep
stages, apnea/hypopnea, arousal, movement events
baroreceptor sensitivity heart rate variability during sleep
stages and disorders.

Falls and near-falls in the elderly population: Falls among the
elderly can lead to  serious health problems.  After a fall, the aging
muscular-skeletal system rehabilitates slowly and often incompletely.
Hip fractures, a common complication of falls, may lead to permanent
hospitalization, social exclusion, depression, medical complications,
and even death.

Patients with Parkinson disease: Freezing of gait (FOG) in
patients of Parkinson's disease (PD):This phenomenon is a
debilitating episodic arrest of gait seen in about 50% of the patients
with advanced PD. FOG can itself cause falls.

In order to test the efficacy of the physiological network approach as
a source to extend information on the physiological condition of a human
subject, four clinica l field studies in sleep, cardiology and neurology
are studied, examining the inter-relations in a heterogeneous set of
signals that non-invasively provide information about specific
physiological functions.
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project summary
The general purpose of the DAPHNet
project is to understand the interrelations
between long term recorded
physiological signals and furthermore,
the dynamics of the physiological
phenomena in terms of dynamical
networks.

By adapting novel technological concepts
and extending methods recently
developed in statistical physics, network
research and nonlinear mathematics, it
is expected that DAPHNet will provide
important scientific insight, as well as
diagnostic and prognostic information
unavailable until now in clinical practice
or in scientific research.
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results

2. Single Signal Analysis of heartbeat
Risk predictor:  An innovative algorithm based
on Phase Rectified Signal Analysis has allow
to measure the average capacity of the heart
to accelerate (AC) and decelerate (DC) and has
allowed to find that a decreased DC is a more
precise predictor of 2-year mortality that current
“gold standard” risk predictor.

Prediction of sudden death: It was found that depressed Respiratory
sinus Arrhythmia (RSA) is a strong predictor of sudden death in post-
infarction patients.

Developing wearable sensors: This setup
consists of a QBIC integrated in the belt-
buckle, a physiological acquisition device
(Mobi from TMSI) attached to the belt and
one context sensor node directly connected
via USB and a Bluetooth miniature sensor
node.

1. Developing wearable sensors

Heartbeat and respiration synchronization during sleep: It was found
that that episodes of synchronization between heartbeat and respiration
are approximately increased by a factor of two in non-REM sleep and
they are independent of the age, gender and physical condition.

3. Interrelation between signals:  phase synchronization
between heartbeat and breathing

Clinical cardiac aspects: The objectives are to assess the positive
and negative accuracy of new indexes for predicting  the major
clinical end-points, such as all-cause mortality, cardiac death, and
sudden cardiac death in various populations who participate in the
observational follow-up studies.




