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Wearable Devices and New Technologies ?

Wearable device as an electronic device that is
small, easily and comfortably worn for
extended periods on some part of the body.

Contains digital sensors measuring particular
physical parameters such as acceleration, light
flux, sound, pressure, skin temperature, blood
pressure (…).

“Quasi-wearable” are considered devices such
as smartphones within this definition (Apps).
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Wearable Devices: Applications contexts

Wearables Devices: Identify needs

Ken J. Kubota, 2016

• Medical practice aspires to diagnose patients at the earliest of clinical
signs, to monitor disease progression, and to rapidly find optimal
treatment strategies.

• Clinical scientists and drug developers seek to enroll large numbers of
participants in trials with minimal cost and effort to maximize the
scientific validity of studies.

• Patients wish to increase their quality of life while reducing physical
clinic visits, and

• Patient care seeks to minimize reliance on the clinic and transition into
patients’ homes.
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Wearable Devices: Why the need?

Studies…

June 2016
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“Sensors - Wearable device” ?

Opal - Mobility Lab (APDM)

Opal - Mobility Lab (APDM)
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Opal - Mobility Lab (APDM)

Opal - Mobility Lab (APDM)
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Opal - Mobility Lab (APDM)

Movement Disorders Society Task Force on 
Technology

Volume 31, Issue 9Pages 1257-1429, e1-e13, September 2016 Mini-Series: 
Advances in Sensor and Wearable Technologies for Parkinson's Disease
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What we expect form wearables?

We expect solutions to provide:

(1) Valid and accurate results, that contribute to an ecologically effective
therapeutic decision (by influencing the HrQoL of the patient),
(2) Adequate information about a treatment response or disease course,
(3) Easy and repetitive use for medical staff and/or PD patients.

Validity…



18/03/2017

8

Validity…

Validity…
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Sensor-based gait analysis …

Despite the large number of studies that have investigated the use of
wearable sensors to detect gait disturbances such as freezing of gait and
falls, there is little consensus regarding appropriate methodologies for
how to optimally apply such devices.

Gait analysis has reached the state of validated parameters that can serve
as surrogate markers for therapeutic effects or as measures of disease
progression; however, a validated improvement of the direct effect on
therapeutic decisions remains to be shown.

Lima A. et al, 2017

In Home-based care…

Del Din S, et al., (2016)
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In Home-based care…

Ambulatory activity provides a picture of the true burden of disease and
therapeutic efficacy.

Macro outcomes can be derived from physical activity such as intensity of
movement (energy expenditure), temporal periods (bouts) of ambulatory
activity (bouts of walking), and sedentary behaviors that are quantified.

Free-living gait characteristics (micro outcomes) showed better
discriminative validity than those collected in the laboratory.

Lord S, et al., (2013); van Nimwegen M, (2010)

Limitations…

- Lack of compatibility among wearable systems

- Data collected in the home and community settings using sensors do not
always provide sufficient information to achieve a reliable clinical
assessment of motor symptoms:

“…Slowness of movement (bradykinesia) or the result of fatigue or
other factors (eg, fear of falling)…”

- The resolution of sensors is restricted to the anatomical area on which
they are applied, which may yield low quantitative agreement with the
wider range of motor disability, quality of life, and other measurable patient
relevant endpoints.

Ellis T, et al (2011); Berganzo K, et al (2014)
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Limitations…

- Lack of motivation to use wearables/self monitoring systems should not be
underestimated, particularly in the absence of meaningful feedback
provided to their users.

- Patient and caregiver engagement with wearable and mobile technology is
modest.

- Because these technologies have only really matured in the last 10 years,
they are unlikely to have formed part of the traditional training of clinicians
and clinical researchers.

Ken J. Kubota, 2016

Next Steps…

Applied to all areas of measurement:

(1) Clear definitions of the clinical feature of interest,

(2) Validation of real-world data and technical challenges (algorithms),

(3) Consensus on outcomes.
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Next Steps…

Technologies will need to be:

(1) Developed as open platforms and integrated with electronic medical record
systems.
(2) Suitable for the acquisition of data that captures motor and nonmotor
phenomena.
(3) Integrated in treatment delivery systems - Closed-Loop (Feedback) Systems.
(4) Secure about privacy issues.

Next Steps…

2016

Fox Insight Mobile App activity graph.
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Keep pushing forward …


