A mobile app for managing and annotating symptoms of polytrauma involving traumatic brain injury,
post-traumatic stress disorder, and complex pain
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Introduction Results

Among military service members, epidemiological studies report An efficient and highly usable mobile app has been successfully user tested. The application annotates six symptom domains,
high coprevalence of pain, traumatic brain injury (TBIl), and clinician comments, and pain (Fig 3). To estimate and track SAANS, changes In autonomic nervous system (ANS) state are
PTSD. Symptoms of this polytrauma-triad involve heightened transformed into a numerical representation of SAANS using domain-specific signs and symptoms. The app enables annotation of
sympathetic activation of the autonomic nervous system changes in ANS state by clinicians in real-time and also for synchronization with biological signal data from CAREN.
(SAANS) In reaction to external or Internal stressors. [l - e i i
Overlapping symptoms of triad diagnoses can synergistically
amplify or obscure symptoms of polytrauma, complicating
diagnostics and treatment. Therapy at The Ottawa Hospital | A
Rehabilitation Centre (TOHRC) employs a Computer Assisted ?At'?"‘f 58| 32| |.O. | om®
Rehabilitation Environment (CAREN). Immersed in a virtual o | | A
environment (Fig 1), patient biological signals (movement and & ‘ Y
heart rate) can be acquired while their sensory environment Is
manipulated to probe for sensory processing deficits at an
unconscious level. Once deficits are identified, patients can
learn to mitigate SAANS responses with graded exposure to
sensory triggers. During therapy, recognizing and promptly
responding to SAANS is critical for clinicians. Failure to observe
symptoms of autonomic dysfunction may result in an excessive A B C D E
SAANS response, and adversely affect treatment. Our study Fig 2 SAANS application: A) log in screen; B) patient selection; C) patient session selection; D) Subject preparation; E)
alms to create an app to facilitate the recognition and recording  Simulator sickness question error, completed before and after a treatment session.

of polytrauma-triad symptoms, and the development of a real- PERETETE

time estimator of SAANS.
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Time elapsed: 00:00:46 This clinician recording tool will be used during data collection to
capture clinical observations. These observations will form the
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2/, gold standard estimator of SAANS and be synchronized with
| 'f,,t I recorded biometric data. Tagged biometric data will be used to
100 — — develop machine learning real-time estimator of SAANS.
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