Journal orue Society tor
Clinical Data Management

Thukral A, et al. Bring Your Own Device: A Practical Framework To Leverage
in the Electronic Patient-Reported Outcomes Data Collection in Clinical Trials.
Journal of the Society for Clinical Data Management. 2022; 1(1): 16, pp. 1-4.
DOI: https://doi.org/10.47912/jscdm.110

TOPIC BRIEFS AND PERSPECTIVES

Bring Your Own Device: A Practical Framework
To Leverage in the Electronic Patient-Reported
Outcomes Data Collection in Clinical Trials

Aman Thukral’, Kelsey Linsmeier”, Brooks Fowler® and Sanjay Bhardwaj"

Patient-reported outcomes (PROs) are used in pharmaceutical trials to obtain trends in health status.
Companies commonly provision tablet and smartphone devices to collect PRO information. Alternatively,
the Bring Your Own Device (BYOD) model allows patients to leverage personal devices and is actively being
explored as a solution. This article investigates the potential benefits of BYOD and outlines a framework
of considerations. The framework addresses current challenges and proposes potential solutions to
Measurement Equivalence, Technical, and Operational concerns. BYOD has not yet been implemented on
any studies for regulatory submission. Nonetheless, there is reason to believe the model will gain traction
in the coming years. With the provided framework, sponsors can assess whether the BYOD model is right

for the considered study.
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1. Introduction

Patient-reported outcomes (PROs) are often used to
capture overall health behaviors in clinical trials and real-
world studies. With the rise in prevalence, sponsors have
begun exploring new modes of PRO administration. The
industry’s current best practice is to provision sponsor-
owned devices that include pre-programmed applications
for subject PRO collection. However, as society transitions
into a technology-enabled world, many sponsors have
taken an interest in the ‘Bring Your Own Device' (BYOD)
strategy as well. Rather than provisioning sponsor-owned
devices, the BYOD strategy permits subjects to record PRO
data on personal tablets and smartphones instead. While
the regulatory agencies have not released formal guidance
on approaching the BYOD method, industry experts
progressively generate evidence to support BYOD as a
feasible option. Given the latest technology trends and
increased smartphone device penetration, there is reason
to believe BYOD will only continue to gain popularity in
the coming years.

2. Benefits of BYOD

BYOD for electronic PRO (ePRO) in clinical trials benefits
the entire ecosystem of stakeholders from subjects, site
staff, and sponsors. Allowing subjects to leverage personal
devices poses some clear benefits. First and foremost, the
BYOD strategy promotes subject convenience. It not only
eliminates the learning curve of utilizing provisioned
hardware, but also reduces the burden of carrying a
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second handheld device. This can be incredibly taxing
for studies collecting event-driven PRO data. In a study
of 155 US subjects between the ages of 19 and 69, a
survey was conducted to capture overall attitudes towards
BYOD. Of the subjects, 45% reported a preference for
BYOD compared to 15% who reported a preference for
provisioning (40% had no preference). Of these subjects,
94% reported willingness to download an app on their
own device as well." Another study conducted by the
Innovation Research Group at Healthcare Innovation
and Technology Lab (HITLAB) has supported these
results. Researchers completed in-depth interviews for
five randomly selected participants in both the BYOD
and provisioned device subgroups. All participants were
located in the US, above the age of 18, and owned a
smartphone device. In the interviews, a common reason
documented for subject preference over the provisioning
model included eliminating worry for losing, breaking, or
forgetting the provisioned device.?

Other study findings suggest potential benefits for the
sponsor. In HITLAB's results, researchers also studied the
medication adherence of 87 US subjects split into BYOD
and provisioned device subgroups. The study found
that the BYOD subgroup demonstrated significantly
higher engagement compared to the provisioned device
subgroup. This proved to have a considerable effect on
medication adherence; ratios remained relatively strong
over the study duration in the BYOD group but declined
meaningfully for study-provided phone users.? Overall,
these results suggest that BYOD has the potential to
improve study compliance and to keep subjects engaged
for longer durations of time. In turn, sponsors can expect
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more consistent data collection, leading to higher accuracy
and efficiency.

Another advantage of BYOD is the potential to eliminate
the burden of inventory management and logistics.
Currently, device management and distribution practices
consume time and resources and can often end in supply
issues, such as damaged or unavailable devices. Utilizing
the BYOD strategy has the potential to streamline
procedures by removing the need for shipment and
hardware inventory altogether. Ultimately, implementing
BYOD would likely reduce hardware costs, shipping fees,
replacement expenses, and resourcing headcount.

3. Framework of Considerations

Due to the lack of uptake and formal guidance, BYOD
implementation is still in the early stages of adoption;
therefore, sponsors should evaluate several considerations
before implementing this model. Interested teams should
address considerations such as those that fall into three
broad categories: measurement equivalence, technical
concerns, and operational factors. The items outlined
should provide an initial framework for discussion and
lead teams to a BYOD model that best suits the study
specifics.

a. Measurement equivalence

One of the earliest apprehensions of BYOD was the
uncertainty of allowing subjects to view PRO questionnaires
on devices of different formats and sizes. Instead of
programming questionnaires to a one size fits all template,
the researchers believed that BYOD would open the door
to variability in how subjects view and respond to PROs.
However, recent research has indicated that this variability
may be less of a concern than initially expected.

In an equivalence study completed in 2017, researchers
compared the responses of subjects utilizing different PRO
administration methods to determine whether there was
a significant difference between each group’s response
values. Both paper administration and provisioned devices
were evaluated against BYOD for the following response
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scale types: Visual Analogue Scale, Verbal Rating Scale,
and Numerical Rating Scale. Each scale type evaluated
is considered standard as they are the most commonly
used scales in clinical development.® The study results
demonstrated equivalence across the three modes of
administration, reporting high intraclass correlation
coefficients. Besides, different sizes of BYOD devices from
both android and iPhone products were evaluated for
differences in measurement properties, and no evidence
of significant variations was identified.’

While these results may provide sufficient support for
equivalence in standard response scale types, it is essential
toremember that variability can still occur in programming
and design across vendors. Experts recommend that
teams evaluate whether prior usability studies have been
conducted and whether ePRO design best practice is
followed. When converting PROs to electronic formats,
common examples of best practice techniques include
ensuring all text and response options are visible on one
screen, suitable instructions are included, and response
options and labels are spaced appropriately.® If the team
is considering using non-standard response scale types,
further evaluation should be completed to determine
if additional equivalence studies are needed. If the PRO
is a primary endpoint, the team should carefully assess
BYOD, potentially with the FDA's guidance, as there are
no public citations available confirming whether the FDA
has approved submissions with BYOD data.* Finally, it is
suggested for all response scale types to create a minimum
device specification that defines the absolute minimum
screen size allowed.”

b. Technical concerns

Other common BYOD considerations include concerns
related to data privacy, security, and storage. A substantial
benefit of utilizing sponsor-provided devices is controlling
most aspects of app functionality and ensuring the device's
security from a hardware and software perspective.
Without using such devices, sponsors will need to devise
plans to address concerns such as those listed below.

Potential Actions

Device Features
Is there a way to control these features?

- If a subject turns off their app notifications, how will
teams ensure subjects remember to complete their

PROs?

Change in Device

Patient Privacy
hackers and other apps?

- How will the team address patients who are concerned

with with data sharing between apps?

- Will changes in resolution and color introduce bias?

- How will breaking, misplacing, or switching a device
mid-trial be handled? Will there be data loss?
- Can data loss be limited if the app is deleted?

- Will data be encrypted? Is the data secure from

- Develop usability standard for apps that will
be leveraged to collect the PROs

- Leverage dashboards and reports to track PRO
compliance

- Enable real-time data sync between software
app and the server

- Develop app to work in low internet
bandwidth across all cellular spectrums
(2G, 3G, 4G, and 5G)

- Enable dual authentication and maximum
security protection using leading software
practices

- App should only collect data that the subject
is entering and should not pull any additional
data

- Include data collection information in
Informed Consent

(Contd.)



Thukral et al: Bring Your Own Device

Considerations

Art. 16, page 3 of 4

Potential Actions

Transmission - How will the data be transmitted?

- If a subject meets their monthly data plan allowance,
can data be stored locally in the interim?

- Enable real-time data sync between software
app and the server
- Limited options to store data locally

- If a subject is storing data locally (i.e., lack of internet
connection) and runs out of storage on their device,

how will they continue to collect data?

Upgrades
study?

- How will teams ensure the app functions as normal

under a new operating system (OS)?

c. Operational factors

Once BYOD is determined technically feasible, teams
should evaluate implementation from an operational
standpoint. As of 2018, 76% of adults in advanced
economies owned a smartphone, compared to just 45% in
emerging economies.® Because smartphone uptake differs
from region to region, it may be beneficial to consider the
study geographic locations before determining if BYOD
is the best fit. In populations where smartphone use is
less common, utilizing a fully BYOD model may exclude
subjects from participation, ultimately narrowing the
demographic of subjects treated in the trial.

In such cases where smartphone disparities exist,
deploying a partial provisioning model can be considered.
Partial provisioning allows sites to issue a sponsor-
owned device to subjects who are unwilling to use or do
not own a personal smartphone. For the remainder of
subjects, BYOD is applied. However, when using partial
provisioning, site buy-in to the BYOD model is critical
for success. In one example of partial provisioning,
researchers observed that the use of BYOD did not match
that of smartphone penetration and that almost half of
the 300+ trial sites provisioned devices to 100% of their
subjects. This example suggests that sites may find it
simpler to provide a pre-programmed device than train
subjects on the BYOD model. To mitigate this risk, experts
suggest investing time and resources into training site
staff to ensure BYOD understanding.” Subject training
is vital to BYOD success as well. Subject interviews have
shown that 92% of participants find ease of app download
important, very important, or essential. Additionally,
only 16% felt reimbursement of data charges were not
important.! Without clear instructions on app download
or reimbursement eligibility, sites may have difficulty
finding subjects willing to participate in BYOD. Providing
helpdesk support and training materials on tasks such as
app download, subject activation, and compensation is
suggested.

Finally, teams should consider study length for potential
BYOD trials. If study duration is expected to span several
years, it may increase the probability of technical risks
mentioned, such as lack of functionality or data loss due
to device changes and system upgrades.

4. Conclusion

BYOD presents the opportunity to advance PRO usage
by improving patient experience and compliance and
streamlining device management practices. However,

- Can the app support operating system upgrades mid-

- Develop an app that is agnostic to all OS or
equivalent upgrades
- Evaluate and test each upgrade for impacts

without formal regulatory guidance, BYOD presents new
risksand challenges. Before applying the BYOD strategy, the
framework of considerations provided can be utilized for
discussion and planning. This framework includes topics
on measurement equivalence, technical capabilities, and
operational plans. While no pivotal studies have reported
using BYOD to collect ePRO data at this time, there is
reason to believe that BYOD uptake across the industry
is forthcoming. Increasing smartphone ownership paired
with advancing technological capabilities has improved
the likelihood of BYOD acceptance. Additionally,
pharmaceutical sponsors have a heightened focus on
patient centricity and are more likely than previous
to adapt technology solutions. Nonetheless, BYOD is a
new concept and should be carefully considered before
implementing in clinical trials.
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