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HOW IT WORKS

RADARase is composed of backend infrastructure
and two Android mobile apps aRMT for active
monitoring of participants requiring consciousaction
(e.g. guestionnairesaudio guestions,timed tests),and
PRMT,a native Android app for passivemonitoring of
participants via phone and wearable sensors In
addition, devices with data available from another
cloudservicethroughan APIcanbe integrated,whichis
the casefor Fitbitsworn in the MDDstudy.
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Background

Emerging mobile health technology could provide opportunities [ty
remote monitoring and interventions for people with mental heal lE{) |py S e T
and neurological disorders. RADB&Se is a modern mHealth datg g”e“;:rg;j;'emf's oy P
collection platform built around Confluent and Apache Kafka. : |

Here we report progress on studies into two brain disorders: majii fo .
depressive disorder and epilepsy. Initial results show smartpho l : ' 0»
and wearable devices have potential to improve care for patient

isualisation o —)’
with depression and epilepsy. O
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Thetwo studies,MDD and epilepsy,generatedata with
very different complexity, volume, frequency and
duration, displayingthe versatility of the RADARase

Aim 1: Major depressive disorder

An ambulatory study monitoring MDD patients is being conducté
across three sites. The objective is to collect regular self reporte
symptoms and metrics, such as sleep and ambulatory behaviou
High resolution data is being collected over a period of up to twg
years for each participant.

Features from the passive data will be used to predict the mood

Aim 2: Epilepsy

An inhospital study is being carried out at two epilepsy monitori
units, to compare wearable devices against the gold standard o
clinician labelled events using vidédG.

The goal in this study is to develop and algorithm to detect or
predict seizures, and to compare the capabilities of study device

platform.

e Remote data collection for up to concurrent 500
participants with major depression over the cours
of 2 years.

In-Hospital high frequency data collection for

state of participants, using both the questionnaires collected
through the aRMT application, and through less frequently
collected email questionnaires.

for a followup ambulatory study. Epilepsy seizure detection for a period of ~1 wee

per subject.

RESULTS AND VISION
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Fig. 2: Patient activity measured with their phone accelerometer with
corresponding PH® and RSES scores. Each row corresponds to a day.
The guestionnaire scores suggest the participant is not in a depressiyej

mood and has a normal level of sefteem.
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seizurelike accelerometer trace. Equally, there is not
evidence accelerometer traces with repetitive or
otherwise confusable characteristics in the intetal
period being succeeded by an EDA response. Althou
not totally consistent across all participants and all
seizures, It is a general pattern that illustrates the
potential to use multiple modalities for increased
specificity.
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PHQ-8 RSES cil J
8 20 % N 1 The preliminary data from the MDD study shows a
R . g It: range of depressive symptoms, with a mean FBHQ
S g™ score of 10.4 and standard deviation of 6.2 in the 76
'c*Es -2 PHQ8 guestionnaires so far recorded. Five participan
% @ 7 have had a depressive episode, progressing from aF
S Py 2: 8 score < 10, no depression, to a score >= 10, curren
..g § 4- depression, in the following questionnaires. Of those,
c E g: one returned to a 'no depression' state after a week.
-c% g 14 There is, therefore, already a small amount of intra
S 6 16 » s 92700 53700 5700 5500 5600 Individual variation recorded, although longitudinal
g Time (BST) effects should become clearer as the folloy data
5 Fig. 4: Data stream from a patient wearing an Empatica E4 during a n|gRieeli[=leii(e]aWeI=1g[ele Mele]g[i[a[VI=1F
2 The patient had a focal motor seizure at 05:05 (BST), corresponding [o
% burst of movement in the accelerometer (top), and subsequently foIIO_V\.e A tonic EDA response during the pagtl period has
; by a peak |r_1 EDA (bottqm). Other movements and peaks in EDA during teen noted, and often occurs within the RADBR!
g interictal periods do not follow the same pattern. dataset. An example is given in Figure 3 showing an
&*3 Empatica E4 recording of acceleration and EDA over
2 E night-time 5-hour period. The convulsive seizure at
8 19 20 - 05:05 is followed by a large increase in skin
00 10 o4 e < conductance, with a peak at 05:10. There are other
52 & tonic peaks in the EDA, but they do not coincide with
£ 8
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Fig. 5: Modalities around surrounding a seizure event.
(bottom |l eft) PPG's frequency d
artifacts can cause loss of heart rate information during seizures
[highlighted red]. The time points that accelerometry (top right), in the
order of seconds, and skin conductance (bottom right), over many minpt
post-seizure, are useful is significantly different.
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Fig. 3: Fitbit heart rate and sleep
The shaded areas show fithialculated sleep periods, while the plot shoyg
the measured hourly heart rate with std dev. and range.
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