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Abstract. Although smartphone-based notifications offer a promising tool to
support patient engagement and data collection via mobile health apps, attention
must be given to the burden caused by frequent notifications and notification timing.
This study presents a personalized mobile notification scheme, designed and
developed to optimize reachability, and thus data collection from patients. Engineers,
psychologists, oncologists, and patients were involved in various stages of a codesign approach and the presented implementation is currently used in the context
of a clinical study.
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1. Introduction
Smartphone notifications are typically used to remind tasks and raise data collection
prompts to end-users/patients. Considering the fact that users can receive in excess of 50
notifications per day from a variety of apps, and that different message formats (i.e. email,
SMS, “push” notifications etc.) may have adverse effects on desired behavior compared
to the use of just one message type, it is evident that notification delivery should be
carefully designed [1] to reduce burden, a.k.a. notification fatigue. This becomes more
clear considering the extensive research indicating that apps may be quickly discarded if
notifications are perceived to be irritating or intrusive [2].
In this paper, we present a mobile notification scheme that was conceptualized,
designed, and deployed as part of a mobile app used in the context of the MyPal
project’s 2 adult study [3] and is used to prompt patient input along the paradigm of
electronic Patient Reported Outcomes (ePROs) for palliative care [4] and the delivery of
personalized motivational messages.
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2. Methods & Results
In order to align ePRO notifications timing with the clinical routine of patients and
reduce “notification fatigue”, a participatory design approach was applied, organized in
3 distinct design phases: (a) a panel discussion and focus group session with stakeholders
(healthcare professionals, patients) during which the notification scheme requirements
were identified, (b) the initial design phase (2 engineers and a psychologist), where it
was decided to merge each day’s notifications (ePRO prompts, motivational messages)
as one notification and the frequency of the notifications was defined as 4-5 per week,
and (c) the definition of the in-day timeslots for the notifications to be presented.
Considering the specific disposition of cancer patients during or after treatments, in order
to define the in-day slots, oncologists were actively involved to identify patient
communication patterns: interviews were performed, with chronic lymphocytic leukemia
(CLL) and a myelodysplastic syndrome (MDS) oncologists to initially document the
clinical routine of patients and these findings were confirmed via a survey by 6
independent physicians. The survey responses served in the design of a set of priority
rules for presenting a notification in a day. To this end, a day was represented by a 24size matrix (24 hours in a day) depicting the users’ “quiet hours” (default 23:00-7:00)
and “preferred notification time” (user-entered), also aligned with the patient’s
appointment and treatment schedule. The app calculates the optimum slot based on a
decision tree defined by oncologists which was later also validated by patient advocates.

3. Conclusions
Currently, the presented notification scheme is operating as part of the MyPal adult study
and is currently being evaluated in the context of the MyPal clinical trials.
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