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Background: Digital self-monitoring, such as through smartphone applications (apps) or activity track-
ers, could be applied to monitor the health of people with multiple sclerosis (MS). This self-monitoring
could facilitate personalized therapies and self-management of MS. The acceptance of digital self-moni-
toring tools by patients depends on them being able and willing to use these tools in their daily lives.

Methods: In-depth interviews were conducted with seven adults with MS before and after participation
in a study in which they used an activity tracker and an MS-specific smartphone app for 4 weeks. We
inquired about experiences with the tools in daily life and needs and wishes regarding further develop-
ment and implementation of digital self-monitoring for people with MS.

Results: The smartphone app and the activity tracker increased respondents’ awareness of their physical
status and stimulated them to act on the data. Challenges, such as confrontation with their MS and dif-
ficulties with data interpretation, were discussed. The respondents desired 1) adaptation of digital self-
monitoring tools to a patient’s personal situation, 2) guidance to increase the value of the data, and 3)
integration of digital self-monitoring into treatment plans.

Conclusions: These findings show that patients can provide detailed descriptions of their daily life experi-
ences with new technologies. Mapping these experiences could help in better aligning the development
and implementation of digital self-monitoring tools, in this case smartphones and activity trackers, with

the needs and wishes of people with MS. Int ] MS Care. 2019;21:282-291.

n recent years there has been an increase in digital

health solutions for multiple sclerosis (MS) to sup-

port disease monitoring, self-management, treat-
ment, and rehabilitation.! These solutions include
smartphone applications (apps) and activity trackers,
which can be used for digital self-monitoring, ie, collect-
ing personal health data on, for example, physical activ-
ity, mental status, and sleep.?

One assumption is that through monitoring of lon-

gitudinal, real-world health data of people with MS,
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disease progression can be tracked and more informa-
tion will be available to adapt treatment decisions to
the individual patient.! However, thus far most digital
self-monitoring devices have unknown reliability and
validity, with a lack of evidence for the effectiveness of
these technologies.’* So, before digital self-monitoring
of MS through smartphones and activity trackers could
become common practice, the validity and reliability
of these technologies, including their responsiveness to
changes in disease status, need to be proved in real-world
settings.’

Another assumption is that smartphone apps and
activity trackers could contribute to patient empower-
ment, with patients taking a more active role in the self-
management of chronic diseases, for example through
symptom monitoring and adopting lifestyle measures.®”
Nevertheless, this assumption is based on an “ideal situ-

ation” in which patients have the adequate knowledge
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and skills for using digital self-monitoring tools in their
daily lives.®

For smartphone apps and activity trackers to become
adopted by people with MS, patients will need to experi-
ence the value of these tools and feel well equipped to
use the tools in their daily lives.® Therefore, we focus on
the daily life experiences, needs, and wishes of people
with MS regarding digital self-monitoring through
smartphone apps and activity trackers.

Thus far, there has been low adoption of digital
self-monitoring technologies by patients with chronic
diseases, which can partly be explained by an inappro-
priate fit of these technologies with patients’ daily lives
and the high patient burden associated with using digi-
tal self-monitoring.” Including the experiences, needs,
and wishes of people with MS in the development and
implementation of smartphone apps and activity track-
ers is, therefore, crucial to reduce the inconvenience of
using these tools in daily life.

Some studies have inquired into the attitudes of
people with MS toward using smartphone apps, includ-
ing the importance of clear use benefits and of tailoring
apps to the specific patient.'®'" However, these studies
were not focused on self-monitoring and did not deal
with patients” actual experiences. Ayobi et al'? conducted
interviews with patients with MS who engaged in self-
monitoring, including using smartphones and activ-
ity trackers. Patients expressed that self-monitoring can
contribute to self-management of MS in their daily lives
but also mentioned undesired confrontation with their
MS, obsessive symptom monitoring, and a pressure to
achieve lifestyle goals set by the activity-tracking tools.

app. The first results of the MS Self study have been pre-
sented at the 2018 European Committee on Treatment
and Research in MS (ECTRIMS) Congress," and the
manuscript for a full-length article is in preparation.

The present article focuses on the results of the inter-
views with MS Self study participants, aiming to answer
the following research questions: 1) How do people
with MS experience the smartphone app and the activ-
ity tracker in their daily lives? 2) What are the needs and
wishes of people with MS regarding the further devel-
opment and implementation of digital self-monitoring
tools for MS?

Methods

MS Self Study

The MS Self study was approved by the medical-
ethical committee METC Brabant (Tilburg, the Neth-
erlands). Participants had to use a Fitbit Charge 2 (Fitbit
Inc, San Francisco, CA) activity tracker and the Mijn
Kwik (MS sherpa BV, Nijmegen, the Netherlands)
smartphone app for 4 weeks (Figure 1). The Mijn Kwik
app is the precursor of the MS Sherpa app (MS sherpa
BV) and was made available only for research purposes.'
An overview of the data collected through the activity
tracker and smartphone app is presented in Table 1.

The MS Self study investigated patients with relaps-
ing-remitting MS (RRMS), which is the most common
form of MS and is characterized by alternating periods
of relapse and recovery.'” Participants had to have an
Expanded Disability Status Scale (EDSS) score'* less
than 6.5 because patients with higher scores were expect-
ed to be unable to perform the self-monitoring tasks.

The aim of this study was
to build on the work of Ayobi
et al'? but by taking a differ-

ent angle. Whereas Ayobi et
al studied people with MS
who used smartphone apps
and activity trackers on their
own initiative, we investigated
patient perspectives in the con-
text of a defined study, the MS
Self study. The overall aim of
the MS Self study was to assess
the validity, reliability, and
responsiveness of a combina-
tion of an activity tracker and
an MS-specific smartphone

interviews l‘||‘|l|‘lHH||l‘|1‘il}|‘ﬂmter\news

1 & 14 21 28
DAY
[ EDSS score
SDMT, 2MWT, TUG, nQolL
SSDMT, s2MWT
Fitbit, impact of MS question, Toilet-log

Figure 1. Timeline of the 4-week MS Self study

At start of study, Expanded Disability Status Scale (EDSS),"* Two-Minute Walk Test 2MWT),'
Symbol Digit Modalities Test (SDMT),"® Timed Up and Go (TUG) test,'” and Nocturia Quality-
of-Life (nQoL) questionnaire'® scores were collected. All these scores, except for EDSS score,
were also collected at end of study. Daily actions during study were wearing a Fitbit Charge 2
(continuously, charging once every 5 days), answering a smartphone question about impact
of multiple sclerosis during that day, and filling out paper-based Toilet-log about how often
participant woke up at night to go to toilet. Once every 3 days, participants performed
smartphone versions of SDMT (sSDMT) and 2MWT (s2MWT). Interviews were scheduled
before start and after end of study with seven participants.
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Table 1. Overview of digital self-monitoring
data collected during MS Self study

Data

Method of measurement Frequency

Physical Activity tracker measurement of Continuously
activity steps walked, number of floors
climbed, distance walked, calories
burned, and active minutes
Heart rate  Activity tracker measurement of Continuously
heart rate per minute
Sleeping Activity tracker measurement of Continuously
pattern duration and quality of sleep
Physical Smartphone app 2MWT' Once every 3d
functioning
Cognitive  Smartphone app SDMT'® Once every 3 d
functioning
Impact of  Question in smartphone app at Daily

MS end of day: “How much influence
did MS have on your functioning
today?” scored from 0 (no impact)
to 10 (very heavy impact)

Abbreviations: app, application; MS, multiple sclerosis; SDMT,
Symbol Digit Modalities Test; 2MWT, Two-Minute Walk Test.

Healthy controls, matched on age, sex, and education
as much as possible, were included in the study to assess
the validity and reliability of the digital self-monitoring
tools. Study participants had to be aged 20 to 50 years
and were recruited by the Dutch National MS Founda-
tion. Participants provided written informed consent
before the start of the study. Twenty-five people with
MS and 21 healthy controls participated in the study
between May 1, 2017, and July 31, 2018.

Data Collection

Before the start of the MS Self study, ten of the 25
participants with MS were randomly contacted by mail.
Interviews were scheduled with seven participants before
and after the study (Figure 1), resulting in 14 interviews.
With the other three participants it was not possible to
schedule an interview before the start of the study.

We conducted in-depth, semistructured interviews
because this enabled us to ask follow-up questions and
acquire a rich insight into patients’ perspectives. An
interview guide was developed iteratively with input
from the multidisciplinary project team and with knowl-
edge of the existing literature on digital self-monitoring
for patients with chronic diseases. The interviews were
conducted by telephone, which allowed for more flex-
ibility in scheduling them, and were audiotaped with
verbal permission from the respondents.

The first interviews ranged from 40 to 70 min-
utes and took place a few days before the participants

Toward Digital Self-monitoring of MS

started in the MS Self study. These interviews focused
on the participants’ expectations and previous experi-
ence regarding digital self-monitoring. The second
interviews, which form the main focus of this article,
were scheduled within a month after the participants
had completed the 4-week study and ranged from 60
to 100 minutes. The focus of these interviews was on
participants’ experiences with the smartphone app and
the activity tracker and their needs and wishes regarding
digital self-monitoring for MS.

Examples of interview questions for the first research
question of this article were “How do you currently
deal with the MS in daily life?” and “What insights have
you gained from using the smartphone app and activity
tracker in your daily life?” Regarding the second research
question, interview questions included “Are you willing
to use digital self-monitoring tools for a longer period of
time and why (not)?” and “What could be improved in
digital self-monitoring tools to facilitate long-term use in
your daily life?”

Data Analysis

The interviews were transcribed verbatim. The
transcripts were uploaded to the qualitative data analy-
sis software ATLAS.ti version 8 (ATLAS.ti Scientific
Software Development GmbH, Berlin, Germany) and
subjected to thematic content analysis.”* An initial code-
book was developed by the first author (K.W.), struc-
tured according to the topics from the interview guide.
The codebook was refined through iterative reading of
the interview transcripts. Final agreement on the code-
book was achieved through discussion between K.W.
and the last author (L.K.), who was also familiar with
the data. After coding the interview transcripts, K.W.
started clustering the codes into subthemes, which were
subsequently clustered into major themes. Consensus on
(sub)themes was reached through discussion with L.K.

Results

Interview Respondents

The seven interviewed respondents were all women
aged 34 to 50 years (Table 2). Their EDSS scores ranged
from 2.0 to 5.5, which are all in the low to middle range
(EDSS score <6.0).

All the respondents owned a smartphone, as this was
a prerequisite for study participation. None of them had
used an activity tracker before their participation in the
MS Self study. Five respondents had some experience
with using self-monitoring smartphone apps (Table 2).
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Table 2. Demographic and disease characteristics of interview respondents, including their
experience with digital self-monitoring tools before MS Self study

Respondent No. Age,y MS diagnosis year EDSS score Experience with digital self-monitoring

MS1 43 2015 3.0 Abandoned use of self-monitoring apps (food intake, physical activity)
MS2 34 2010 55 Abandoned use of self-monitoring apps (sleep, physical activity)

MS3 44 2007 3.5 Current use of self-monitoring apps (walking tracker)

MS4 46 2011 2.0 No experience

MS5 50 2005 3.0 No experience

MS6 48 2016 2.5 Current use of self-monitoring apps (walking tracker)

MS7 47 2004 3.0 Current use of self-monitoring apps (physical activity)

Abbreviations: app, application; EDSS, Expanded Disability Status Scale; MS, multiple sclerosis.

Two of them had used apps to self-monitor physical
activity, sleep, or food intake but had abandoned the use
due to a lack of interest and time. Two other respondents
sometimes used walking tracker apps to monitor the dis-
tance and time they had walked. Finally, one respondent
used a smartphone app to track her steps daily.

Adherence of the respondents was very high, with
90% to 100% of smartphone test measurements being
performed as instructed and the Fitbit activity tracker
being worn for more than 90% of the time. These high
adherence rates are representative of the entire partici-
pant group of the MS Self study.

The major themes and subthemes that emerged from
the interviews are shown in Table 3. Quotations trans-

Table 3. Overview of themes and subthemes
in relation to the two research questions

Subtheme

How do people with MS experience smartphone app and
activity tracker in their daily lives?
Increased awareness Higher awareness of physical status
Better disease understanding
Higher awareness of MS
Data overload

Lifestyle support

Pressure to achieve good results
Difficulties with data interpretation
Difficulties with acting on data

What are needs and wishes of people with MS regarding

further development and implementation of digital
self-monitoring tools for MS?

Personalized lifestyle goals

Patient-specific tests

Flexible use, depending on disease

status

Guidance built into smartphone app

Guidance by MS health care

professionals

A more complete picture of patient

Lifestyle as part of treatment plans

Personalized treatment plans

Main theme

Acting on the data

Personalization

Providing guidance

Integration into treatment
plans

Abbreviations: app, application; MS, multiple sclerosis.

lated from Dutch are used throughout the Results sec-
tion to illustrate the findings.

Experiences with Smartphone App and Activity
Tracker in Daily Life

Throughout the first interviews we found that
respondents already engage in self-management of their
MS in daily life, mainly through (online) information
secking and lifestyle measures, including physical exer-
cise and nutrition. Respondents also described the highly
variable impact of MS on their daily lives and how they
wanted to think as little as possible about the limitations
caused by their MS. These findings can be seen as the
interpretative framework that shapes the respondents’
experiences with the smartphone app and the activity
tracker in their daily lives.

Themes

Increased Awareness. Before the MS Self study,
some respondents did not have any expectations about
the value that the smartphone app and the activity track-
er could have for them. Other respondents expected that
these self-monitoring tools could provide insight into
their physical status.

Indeed, respondents became more aware of their
physical status, for example noticing high variability in
physical performance between good and bad days, ie,
days when their MS had a low or high impact. Although
many of the digital self-monitoring insights were con-
firming what the respondents already knew or thought
about their body, new insights were also gained, particu-
larly regarding sleep. Respondent MS2 stated: “Suddenly
you get insight into something that has never worried
you. You go to bed and you sleep and you wake up and
you continue with your day. But now I saw: okay, I
went to bed at half past ten and I fell asleep at five past
eleven and then I slept very deeply for 2 hours.”

Respondents expressed a positive attitude toward hav-
ing quantitative data about their physical status, such as
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their walking performance or sleep quality. They saw
these data as an objective measurement that could con-
firm their feelings. Respondent MS6: “I just really like
getting more quantitative data about how I am doing.
I think it gives me a lot of peace. Sometimes you notice
things, but now you really see that it also comes true.
That you are supported a bit in how you are doing.”
Moreover, the respondents thought that the increased
awareness of their physical status helped them under-
stand their disease better by finding patterns and rela-
tionships, for example why on some days they felt more
tired or were less active than on other days.

Respondents expressed that the increased awareness
of physical status also resulted in a higher awareness of
their MS. Respondent MS7: “Because you look at that
thing every day. You look at your schemes every day.
Because of that you are more concerned with it for a
while. Because you know that you move less and can
do less than someone else because of the MS.” Having
a higher awareness of MS could be quite daunting, for
example when respondents were unable to reach their
physical activity goals or had lower test scores on days
that were heavily influenced by the MS. Also, the daily
question “How much influence did MS have on your
functioning today?” that was built into the design of the
app made respondents more aware of their MS. Because
of this question, they had to think about the impact of
MS, and they experienced this as something negative
because they wanted to focus on their possibilities rather
than on their limitations.

Related to the increased awareness brought about by
use of the activity tracker and the smartphone app, some
respondents experienced data overload, ie, confrontation
with too much personal health data. Respondent MS5:
“I thought all those data, such as how many hours you
sleep and how many calories you burn. I thought that
was interesting. But on the other hand, you think: well,
sometimes, I really do not want to know it.”

Acting on Data. The respondents found that they
were stimulated to act on the digital self-monitoring
data. Multiple respondents noticed that the Fitbit data
on physical activity and sleep motivated them to increase
their physical activity or to go to bed earlier. Respondent
MS1: “It was also due to the fact that it was being moni-
tored. That you think: statistically I have had too little
sleep. That because of that you are more motivated to go
to bed earlier.” Respondents talked about having set life-
style goals, such as taking a minimum number of steps

Toward Digital Self-monitoring of MS

a day. They liked being challenged to reach these goals
and being congratulated by the Fitbit when they reached
their targets.

Some respondents experienced pressure to achieve
their Fitbit targets or to achieve good results on the
walking and cognition tests that were part of the smart-
phone app. Respondent MS2: “That I thought: but yes-
terday or 2 days ago I walked much more, so I have to
cover the same distance. Then there is a test attached to
it and then I think: I have to perform.”

Although the respondents acknowledged that
increased awareness of their physical status could result
in purposeful actions such as adapting their lifestyle or
visiting a health care provider, they also expressed dif-
ficulties in acting on the data from the smartphone app
and activity tracker. Interpretation of the data proved
not to be straightforward. For example, respondents
wondered whether a certain test score or a certain sleep
pattern was normal or something to worry about.
Respondent MS2: “Suddenly you saw your own sleep
thythm. Then I thought: well, is this okay, is this not
okay? To whom should I compare this?” Moreover,
respondents mentioned that not all insights could be
acted on. One respondent, for example, wanted to
increase her physical activity based on the self-monitor-
ing data but was physically unable to do so. Another
respondent, MS4, became aware that she had poor
sleep quality but according to her there was nothing she
could do about it: “Well, some things you simply cannot
adapt. I simply have to work at a certain time. And you
can also not plan when you have to go to the toilet. So,
no, there is not a lot that I can do about it.”

Needs and Wishes for Digital Self-monitoring
of MS

Five of the seven respondents stated that they were
interested in using smartphone apps and activity track-
ers long-term. All the respondents provided pointers for
how to increase the value of digital self-monitoring tools

for MS in daily life.

Themes

Personalization. Adapting smartphone apps and
activity trackers to the personal situation of the patient
was a widespread desire among the respondents. Because
of the high heterogeneity in disease course among people
with MS, the respondents expected the value of digital
self-monitoring in their daily lives to increase when
lifestyle goals were personalized and when tests were in
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line with the symptoms experienced by a specific person
with MS. Respondent MS6 noted, “I think that more
patient-specific tests might be more beneficial. For one
person, it might be the coordination of the hands and,
for another, walking distance. So, that there will be more
variation and more choice. That you can have a look:
what is a good test? What would be good for me?”

Furthermore, the respondents desired flexibility in
their use of digital self-monitoring tools. They believed
that these tools would be most valuable at times of
relapse or recovery. During relapses, self-monitoring
could be used to monitor decline, whereas at times of
recovery, it could contribute to monitoring progress
and setting lifestyle goals. Respondents wanted the
intensity of digital self-monitoring to decrease during
stable periods of their MS, for example by decreasing test
frequency.

Providing Guidance. Because respondents expe-
rienced difficulties in acting on the data from the
smartphone app and the activity tracker, they desired
guidance in this respect. Such guidance could consist of
additional insights and advice based on personal data.
Suggestions were made to build this guidance into the
design of self-monitoring apps, for example providing
personal lifestyle advice or showing how one’s personal
data relate to the data of the general population.

Several respondents mentioned that guidance in
acquiring value out of the personal data could also be a
task of health care providers. In particular, MS specialist
nurses were seen as professionals with whom to discuss
the digital self-monitoring data. Respondent MS7: “The
neurologist is more 10 minutes like: how are you doing
and discussing the MRI for example. And with the MS
specialist nurse you are sitting at the table for an hour
and she really looks at your daily life and what you could
do differently. Which paths to follow to get help and
such. Those are simply different conversations.”

Integration into Treatment Plans. In the inter-
views before and after the MS Self study, respondents
expressed that digital self-monitoring would be of
more value if it is not used only in a home context but
becomes an integral part of treatment plans. The added
value for MS health care was seen in the additional
information that health care providers would have about
their patients. The respondents explained that currently
health care providers acquire patient data only during
the clinical consultation, through conversations and
clinical tests. However, according to the respondents,

digital self-monitoring would allow health care provid-
ers to obtain a more complete picture of how the patient
is doing over time. Respondent MS7: “A neurologist or
an MS specialist nurse sees you only a few times a year.
When I am with the neurologist, I might be in really
good or bad shape. But how has it been over the past
half year? That can also give the neurologist insight.
Otherwise it is just a snapshot. And now you get better
insight over time.”

The additional data provided to MS health care pro-
fessionals through digital self-monitoring was thought to
have a positive effect on treatment plans. First, because
digital self-monitoring provides insight into lifestyle and
can support a healthy lifestyle, respondents expected
more attention to be devoted to lifestyle measures, such
as physical exercise and nutrition, in treatment plans.
Respondent MS1: “Well, I think that doctors will then
also focus more on adapting regular daily things instead
of prescribing medication.” The respondents stated
that currently lifestyle is an underrepresented topic in
MS health care and envisioned a future in which MS
health care providers support their patients in achieving
lifestyle goals with the help of digital self-monitoring.
Second, the respondents expected digital self-monitoring
to contribute to the personalization of treatment plans,
as MS health care providers would have more informa-
tion on the specific disease course of someone with MS.
Again, this was seen as a positive development because
participants thought that current MS health care should
become more personalized considering the high interin-
dividual and intraindividual variability in the MS disease
course. Respondent MS6: “I do think that you can
give better individually targeted advice. Now they are
doing it based on the experience of the big group, giving
advice, whereas for one person the advice might have
to be very different than for another. Nobody with MS
follows the same pattern. And that also means that you
cannot give general advice. That has to be done indi-

vidually. And of course, that can be done better when
you have all that kind of individual data.”

Discussion

The acceptance of digital self-monitoring through
smartphone apps and activity trackers depends on
patients with MS experiencing the value of these tools
and feeling well equipped to use them in their daily
lives. By studying first experiences of people with MS
who used a smartphone app and an activity tracker, we
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gained insight into benefits and difficulties of using these
devices for digital self-monitoring in daily life as well
as needs and wishes for the further development and
implementation of digital self-monitoring tools for MS.
The experiences expressed by the present respondents,
such as an increased awareness of physical status, feeling
motivated to act on the data, and confrontation with
being a patient with MS, confirm the findings from a
previous study of experiences with self-monitoring in
patients with MS."

Suggested Considerations

Based on the present respondents’ experiences with
using the smartphone app and the activity tracker and
their visions on how they would like these technologies
to become embedded in their daily lives, we suggest four
considerations for the further development and imple-
mentation of digital self-monitoring tools for MS.

First, the data from the smartphone app and the
activity tracker evoked emotional responses. Respon-
dents disliked being confronted with their MS, and
some felt pressure to achieve lifestyle targets or good test
results. This is in line with findings from interviews with
patients with multiple chronic diseases who engaged in
self-monitoring.” As noted by these authors, self-mon-
itoring data can be emotionally charged, and patients
may attribute positive or negative moral meanings to
these data, such as judging their data as “good” or “bad.”
When self-monitoring data have a negative emotional
impact, this might hamper the adoption of digital self-
monitoring tools by people with MS. Therefore, it is
important to explore how digital self-monitoring tools
for MS could be developed in such a way that emotional
burden is reduced, for example by developing these tools
in close collaboration with patients.*’

Second, to continue using tools such as smartphone
apps and activity trackers in their daily lives, the respon-
dents desired monitoring of patient-specific parameters
and flexibility in using these tools, depending on disease
status. In a similar vein, a review on user perspectives
of self-monitoring apps concluded that customiza-
tion options increase apps’ usability and decrease their
user burden.® Furthermore, in a study on the attitudes
of patients with MS and health care providers toward
smartphone apps for monitoring physical activity, cus-
tomization was mentioned as a facilitator for the adop-
tion of such apps." This finding suggests that to increase
usefulness and user friendliness, digital self-monitoring
tools for MS should be adaptable to the patient’s person-
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al situation. Considering the high variety in MS, both
within and between patients, a one-size-fits-all approach
will likely not lead to long-term adherence to digital self-
monitoring technologies by people with MS. Moreover,
when these technologies can be adapted to the patient’s
specific context, this might enable people with MS and
their health care providers to use digital self-monitoring
as a tool to personalize the patient’s treatment.®

Third, the respondents expressed difficulties in inter-
preting and acting on the data from the smartphone app
and the activity tracker. Therefore, they would like to
receive guidance, both by the technology itself and by
health care providers, to maximize the value of digital
self-monitoring data in their daily lives. As has been
suggested by a focus group study with potential users
of digital health technologies, self-monitoring data need
to be placed into context and given meaning.*' Appar-
ently, simply tracking and presenting data to a patient
is not enough to capitalize on the value of digital self-
monitoring tools.”> To make self-monitoring data more
actionable in the everyday lives of people with MS, fea-
tures such as additional information and support could
be built into the design of self-monitoring apps.?!

Last, the respondents not only wanted to use tools
such as smartphone apps and activity trackers in their
home context but also envisioned these tools as part of
clinical treatment plans. Similarly, a recent study on the
experiences of cancer survivors with smartphone apps
to stimulate physical activity showed that the uptake of
such apps was expected to increase when these would be
integrated into existing care pathways and recommended
by health care providers.” This finding implies that
patients’ motivation to continue digital self-monitoring
in their daily lives is strengthened when technologies are
integrated into clinical workflows.®

For the integration of digital self-monitoring tools
into clinical workflows to be successful, health care pro-
viders should be motivated and facilitated to use these
tools.2* Therefore, attention should be devoted to the
needs and wishes of MS health care providers.'” For
example, how do MS health care providers want patient-
generated data to be presented? A possible solution is
to upload digital self-monitoring data into electronic
medical records so that these data are readily accessible
to health care providers.”>*” Other interesting questions
include what data are deemed valuable by MS health
care providers and what skills and knowledge they need
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to deal with the changing practices brought about by
digital self-monitoring.

Study Limitations

Although this exploratory study provides valuable
in-depth insights into the experiences, needs, and wishes
of people with MS regarding digital self-monitoring
through smartphone apps and activity trackers, we
acknowledge that the study group is not representative
of the broader MS patient population. First, the sample
is small, and additional perspectives might have been
gained by interviewing more MS Self study participants.
Nevertheless, it has been shown that from as few as six
interviews overarching themes can be distilled,*® and this
was also the case in this study. Second, we interviewed
only female participants, meaning that the perspective of
male patients with MS remained unexplored. In fact, of
the 24 MS Self study participants, only two were male.
This can partly be explained by the fact that MS, and
especially RRMS, is more common in females than in
males.”” Third, because only patients with RRMS were
studied, the results do not per se apply to patients with
progressive forms of MS.

PRACTICE POINTS

e Digital self-monitoring of health in people with
MS through smartphone apps and activity
trackers could support self-management of MS
and contribute to personalized health care.
However, the acceptance of smartphone apps
and activity trackers by patients depends on
them experiencing the value of these tools and
feeling well equipped to use the tools in their
daily lives.

e After using an activity tracker and a smartphone
app for 4 weeks, people with MS reported
feeling ambivalent about them. They valued
being supported in the self-management of
MS but also experienced challenges, such as
confrontation with their disease and difficulties
with data inferpretation.

* To increase the value of digital self-monitoring
of MS through activity trackers and smartphone
apps, it is recommended that these tools 1) are
adaptable to the patient’s personal situation,
2) support patients in making sense of the self-
monitoring data, and 3) become integrated into
clinical treatment plans.

Furthermore, some remarks are required regarding
the study design. First, the interviews were conducted
by telephone rather than face-to-face. We are aware that
the absence of visual cues can affect the interpretation of
responses, as certain contextual and nonverbal data are
missing. However, data from telephonic interviews are
not necessarily lower in quality than data from face-to-
face interviews.*” Second, the current interviews explored
the experiences of people with MS who had been using
a smartphone app and an activity tracker for a relatively
short period of 4 weeks. Therefore, we gained insight
into short-term experiences only, whereas experiences
might well change when these tools are used for a longer
period. Third, the perceptions of the respondents might
have been affected by the fact that they used digital self-
monitoring in the first place to generate data for valida-
tion of the smartphone app and the activity tracker and
not with the explicit aim to engage in monitoring of
their own health. Finally, we acknowledge that the expe-
riences of the respondents might have been influenced
by the specific form of digital self-monitoring that has
been used in the MS Self study, through a smartphone
app and an activity tracker. This form of self-monitoring
consisted of continuous (activity tracker) and high fre-
quency (smartphone app) monitoring, whereas experi-
ences might be different when the self-monitoring mea-

surements are less frequent.

Conclusion

The aforementioned considerations could help in
better aligning the development and implementation of
digital self-monitoring tools, such as smartphones and
activity trackers, with patients’ perspectives. When the
needs, wishes, and experiences of patients are articulated,
as has been the case in this study, these can function as
pointers for the embedding of digital self-monitoring
tools into the daily lives of people with MS. O
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