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Abstract

Background and objectives: There is increasing
interest by patients and healthcare providers in
using digital tools such as smartphone applications
to log migraine days, potential friggers and
medication use. However, there are opportunities
to optimize the learnability and ease of use of these
applications. In this human factors study, we
evaluated the experience of individuals with
migraine using the VEGA mobile application.

Material and methods: For 4 weeks, individuals
diagnosed with migraine used the VEGA
application, which generated a migraine report
containing 4 weeks of data, where migraine days
were reported based on functional impact, pain
severity, and medication use. Participants also
responded to a survey and rated the ease of use of
the application using a é-point Likert scale, with
“very easy” being the highest ranking.

Results: A total of 22 participants completed this
study, ranged between 22 to 57 years old, and 54%
were males. Eighteen participants completed the
migraine report and logged 160 total migraine
days. Participants reported the functional impact of
migraine as "mild," "moderate," or "severe" for
respectively 2, 44, and 50 of the logged migraine
days. The pain severity was scored as “mild” for 24
days, "moderate” for 65 days, and “severe” for 63
days. Moreover, 20 participants reported it was
“easy” or “very easy” to learn how to use the
application, and 19 participants found it “simple” or
“extremely simple” to use.

Conclusions: In this human factors study, the VEGA
application was easy to use, providing real-fime
patient-reported data.
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Migraine is a neurological disease, causing disability
in over 1 billion people worldwide '. Despite a wide
choice of available tfreatments 2, migraine remains
underrecognized and undertreated 3 4. Incorrectly or
incompletely reported headache features and
characteristics may conftribute 3, by reducing the
provider's ability to accurately diagnose migraine
and/or recommend an appropriate freatment ¢.7. In
standard clinical practice, some patients log
migraine attacks and/or days using paper or
electronic diaries, calendars, spreadsheets, or
documents 8. The primary feature tracked with these
methods is the number of days with migraine.
However, information on related factors such as
potential friggers, pain severity, or functional impact
could help the patient and provider better
understand the patient’s migraine attacks. In this
context, there is an increasing interest among
providers and patients to utilize digital solutions
capable of capturing and visualizing tracked data ?-
15, A recent work from van de Graaf reviewed digital
health tools that have been used in headache
studies and concluded that electronic headache
diaries are useful tools for informing freatment 13,
Nevertheless, they identified learnability and ease of
use as areas needing improvement among these
digital health tools 13.

VEGA is a smartphone application (app) for logging
and detailing migraine aftacks, potential triggers,
and medication usage concurrent with the attack. It
is capable of producing analytics and reports for the
participant and their healthcare provider. This app
aims to help better understand migraine and related
tfreatment decisions/patterns and facilitate patient-
provider communication.

The objective of this human factors study was to
evaluate the experience of individuals with migraine
using the VEGA app, specifically for logging migraine
attack characteristics and related medication use.
Our hypothesis was that the VEGA app would be
rated as “easy to use” and be considered to provide
accurate patient-specific data. To test this
hypothesis, a group of patients with migraine used
the VEGA app for 4 weeks and answered a series of
questions about their experience and satisfaction
with the app at the end of that 4 weeks period.

Methods

Study Population

Participants resided in the United States and were 18
years or older, able to read/speak English, and
owned an iPhone 7 or newer with iOS 12 or above
(at the time of the study iPhone was the only device
that supported the VEGA app). Neither the
participants nor their families were employees of a
biotechnology or pharmaceutical company. All
participants consented for their data to be used for
research purposes. Data from the study were not
shared with any other organization. All individuals
self-reported a medical diagnosis of migraine and
reported experiencing é to 20 days of migraine
headache per month for the last 3 months. In
addition, all participants reported current use of an
acute and/or preventive prescription medication for
migraine and were under the care of a healthcare
provider.

VEGA App

This version of the VEGA app was customized for a
short-term research study. Participants were
provided with usernames, passwords, and a quick
start guide with instructions for the app onboarding
process, frigger setup, and an overview of app core
functionality. During app onboarding, participants
viewed a tour of app features and first-time-use
tooltips upon initial visit fo certain screens. Within the
app. the onboarding tour could be referenced
through the settings menu, along with frequently
asked questions and other informational content.

In this version of the VEGA app, participants were
able to add migraine triggers (e.g., activity,
menstruation, and weather) via passive and active
measures. Participants could also add potential
migraine triggers including alcohol, caffeine, or
chocolate consumption, eye strain, fatigue, or stress
(Figure 1). In addition, they could enable Global
Positioning System location, weather refrieval, and
opt in to sync physical activity and menstruation
cycle detail from Apple Health. Users could enter
data for chosen active measures in the app as often
as needed.

The app provided multiple methods for logging
migraine day details and medication use for the
migraine attack, such as buttons on the main screen,
ability fo navigate to previous dates for historical
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Figure 1: VEGA application interface: example of the frigger feature.

entries through the calendar screen, an optional
Apple Watch interface, optional Apple Siri voice
commands, and Apple iOS app widgets. Siri
shortcuts allow the patient to speak a command to
log their migraine-related data without looking at the
phone or opening the app. Data that was not
logged with minimally acceptable details would
appear in the “incomplete” screen for later
reference and follow-up.

Within the report functionality in the VEGA app,
participants were able to generate a Portable
Document Format (PDF) file visualizing data logged
for the most recent 90-day period, which could be
shared with a healthcare provider digitally or with a
printfed copy. Participants could also view, explore,
and compare visualizations for previously entered
data for triggers and migraine days.

Ovutcomes

After 4 weeks of logging data, the VEGA app-
generated a migraine report containing 4 weeks of
data that participants could share with their provider
through the app. The report was collected between
March 06, 2020, and June 03, 2020. It summarized
migraine attack characteristics, including functional
impact and pain severity, and medication use. At
the end of the study, participants were also asked to
respond to a survey about their experience and
satisfaction, collected between March 17, 2020, and
April 25, 2020. The ease of use of the app and the

participant’s satfisfaction were scored using a Likert
scale of 1-6 (with 6 being easiest or most satisfied).

Statistical Analyses

Descriptive analyses were conducted on the study
population and results for the survey and app-
generated data were summarized as frequencies or
percentages.

Resulis

Baseline characteristics

A total of 24 participants completed the screener.
Within the 3 months prior to the start of the study, all
participants reported at least 6 days with migraine
per month. More precisely, 10 participants (42%)
reported 6 to 10 monthly migraine headache days,
10 participants (42%) reported 11 to 15 monthly
migraine headache days, and 4 participants (16%)
had 16 to 20 monthly migraine headache days.

Twenty-two participants (?2%) completed the study,
while 2 participants logged in once without logging
any migraine days or medications during the study
period and did not complete the follow-up survey.
The baseline characteristics of participants are
summarized in Table 1. All participants were
diagnosed with migraine by a healthcare provider
and 67% (n=16) reported a history of migraine for
more than 5 years (Table 1). None of the participants
were fully satisfied with their migraine freatment.
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Table 1: Characteristics of parficipants who completed the
screener at baseline.

Baseline characteristics (n=24)
Age - mean 35

Gender —n (%) male 13 (54)
Reporting migraine for - n (%)
more than 5 years 16 (67)
1 to 5 years 7 (29)
less than 1 year 1(4)
Diagnosed by — n (%)
Neurologist 13 (54)
General practitioner or primary 10 (42)
care provider
Unspecified 1(4)
Use of smartphone app to log migraines —
n (%)
Yes 7 (29)
No 17 (71)

Migraine Report

Among the 22 participants who completed the
study, 4 (18%) did not share their migraine report with
their healthcare provider, whereas 18 participants
shared their migraine report, logging a total of 160
migraine days. Over the course of the study, the
average migraine days was 9 per participant. In
total, participants reported the functional impact of
migraine for 96 of those days as follow: 2 days with
mild impact, 44 days with moderate impact, 50 days
with severe impact (Figure 2A). No details regarding
functional impact were provided for 64 of the total
migraine days logged in the VEGA app (Figure 2A).

Participants could also rate the pain severity for
each of the 160 migraine days. The pain was rated
as mild for 24 days, moderate for 65 days, and
severe for 63 days and 8 migraine days did not
include pain severity details (Figure 2B).

Over the course of the study, all participants
recorded a total of 304 doses of medication. Of the
acute analgesic medications logged, 36 were
prescription and 122 were over the counter. A total
of 146 doses of preventive medications were taken.

Participant Survey

A total of 22 participants completed the survey and
all reported they found the VEGA app easy to use.
Regarding the ease of learning to use the app, 14
participants reported learnability as “very easy” and
6 reported it as “easy” (Figure 3A). Also, 14
participants found the VEGA app’s usability
“extremely simple” and 5 participants reporting it to
be “simple” (Figure 3B).

All partficipants filled out their medication list during
setup. Although 12 (54%) participants found the
medication feature “very useful”, 5 (22%)
participants reported not being able to find their
medications listed in this version of the VEGA app.
Only 3 (14%) participants set up Siri shortcuts during
installation.

While 2 (9%) participants were not familiar with
migraine triggers prior to downloading the app, 20
(?1%) participants set up the trigger logging feature

A B
Functional Impact

27.50%

1.25%

Pain Severity

Total=160 migraine days

Figure 2: Migraine functional impact and pain severity measured in the migraine report.
A: Functional impact of migraine.
B: Migraine pain severity. The percentages are the proportions of participants in each group.
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Figure 3: Parficipants’ ratings regarding ease of use of the VEGA app.
A: Score of the learnability of the app.
B: Score of the usability of the app. App: application

in the app. Among those, 7 participants (35%) found
the trigger feature “extremely simple”, and 8 (40%)
participants found it “simple” to use. Twenty (91%)
participants set up automated weather fracking,
and 16 (80%) found it useful. Seventy percent of the
20 participants logged their physical activity in the
VEGA app. In addition, 7 (35%) female participants
infegrated their menstruation details with Apple
Health. Among the 17 participants who used the
trigger graph feature in the app, 8 (47%) of the users
graded it as “very useful” or “useful.”

Over 22 participants who completed the study, only
7 (32%) participants generated a PDF healthcare
provider report. Among them, 5 (71%) participants
graded the report as being “very helpful,” and 1
(14%) participant shared it with their healthcare
provider.

Finally, every day of the week (throughout the day
and evening), headache data was logged by 1 or
more of the participants with the most engagement
observed on Thursdays and at 7:00 pm for the full
study duration.

Discussion

The objective of this human factors study was to
evaluate the experience of individuals with migraine
using the VEGA app and how they interacted with
the app to log migraine characteristics and

medication usage. In this 4-week study, participants
were able to successfully download and set up the
VEGA app and consistently engaged with it by
entering migraine days and characteristics, including
medication use, migraine symptoms, and associated
triggers. In addition, most participants logged at least
1 migraine day and completed a migraine report.
The majority of migraine days were recorded as
having a moderate-to-severe functional impact and
pain level. Of note, the characteristics of only 5% of
all migraine days were not provided, illustrating a
high level of engagement with the VEGA app.

Interest in using digital solutions for logging
headache is growing, a recent review highlighted an
opportunity for improving the learnability and ease
of use of these tools 13. While recording migraine
data during an aftack may not be feasible in all
sifuations, the intent of the VEGA app is to make it
easy to collect data concurrent with the attack. The
data collected indicate that the participants
considered the VEGA app easy to learn and simple
to use. This may result in the participant believing the
VEGA app participant experience is intuitive and not
burdensome such that it could be a useful app for
people with migraine to log their disease
characteristics.

Although the primary objective of the current study,
to assess the usability of the VEGA app, was
achieved, certain limitations must be
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acknowledged. The number of participants was low,
and the number of participants was almost evenly
split among men and women. Given that migraine is
more prevalent in women than men 1, it is possible
that the migraine attack and medication use
reported among those participants may not be
reflective of all individuals with migraine. However,
given that men and women had a similar
experience regarding learning and using the VEGA
app. a change in the proportion of women to men
would be unlikely to change the participant ratings.
In addition, the VEGA app was not validated using a
paper diary or by other means. Certain
characteristics related to the attack (e.g., pain
duration, some associated symptoms) were not
available to log and could have limited the utility of
the app for some participants. Some participants
were not able to log all the medications they used,
as they were not available in the medication feature
of the app at the time of the study. Moreover, VEGA
was only available for iPhone devices at the time of
the study, since then the VEGA app has also
become available to those with an Android mobile
device.

Electronically logging migraine attack features such
as pain severity and functional impact, and
medication use could allow patients better insight
into the functional burden and characteristics of
their attacks. Possibilities for VEGA updates include
providing feedback to patients, including
customization of notifications, nudges or reminders
for each user, or identification of potential patterns in
triggers, symptoms, or onset of migraine. This
information could help healthcare providers be
better equipped to provide the appropriate
tfreatment needed.

Conclusion

This human factors study demonstrated consistent
ease of use of the VEGA app in generating patient-
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