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Abstract

Background: Human-centered design is amethodology that applies an iterative participatory process that engages the end-user
for whom an innovation or intervention is designed for from start to end. There is general evidence to support the use of
human-centered design for development of tools to affect health behavior, but specifically for family planning provision. This
study is part two of a three-phase study that uses a user-centered design methodology which uses the findings from Phase | to
design, develop, and test a digital health solution to support follow-up after an induced surgical abortion.

Objective: The objectives for this study were to: (1) develop a Web-based intervention based on preferences and experiences
of women who underwent an abortion as measured in the formative phase of the Feasibility and Acceptability of a Mobile
Technology Intervention to Support Postabortion Care Study; (2) conduct usability testing of the intervention to determine
user-friendliness and appropriateness of the intervention; and (3) finalize a beta version of the Web-based intervention for pilot
testing.

Methods: The study design was based on the “ devel opment-eval uation-implementation” process from the Medical Research
Council Framework for Complex Medical Interventions. This study isin Phase Il of 1l and is based on user-centered design
methodology. Phase | findings demonstrated that women engage with technology to assist in clinical care and they preferred a
comprehensive website with email or text notifications to support follow-up care. In Phase Il we collaborated with family planning
experts and key stakeholders to synthesize evidence from Phase |. With them and a development partner we built a prototype.
Usahility testing was completed with 9 participants using a validated System Usability Scale. This was then used to refine the
intervention for Phase |11 pilot study. This study was approved by the local Ethics board.

Results: We developed acomprehensive Web-based tool called myPostCare.ca, which includes: Post-Procedure Care, Emotional
Well-Being Tool, Contraception Explorer, Sexual Health, Book an Appointment, and Other Resources. Additionaly, over the
course of amonth after the procedure, automatic email notifications were sent to women as aform of virtual follow-up support,
directing them to myPostCare.ca resources. The Web-based tool was refined based on usability testing results.

Conclusions: This study demonstrated that user-centered design is a useful methodology to build programs and interventions
that are women-centered, specifically for abortion care.

(IMIR Hum Factors 2019;6(4):€14558) doi:10.2196/14558
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Introduction

Despite there being no legal restriction to abortion care in
Canada, women who seek or have an abortion continue to
experience stigma across the country. This has the potential to
leave them feeling isolated and unsupported, and potentially
preventsthem from seeking follow-up careif needed. Therefore,
innovative approachesfor using information and communication
technologies to achieve enhanced health service delivery,
broadly known as digital health [1], is a way to address these
issues. Digital health interventions in the form of hotlines, text
messaging, and mobile applications have been shown to be safe,
effective, and acceptable to women and providers for delivery
of various aspects of abortion care [2-7]. Ensuring that an
innovation is acceptable to the end-user and incorporating their
voice throughout the research process is essential.
Human-centered design is a methodology that implements an
iterative participatory process by applying the needs of the
end-users to the development of a given technology solution
[8,9]. This methodology has been widely used for the design
of innovations that generally affect behavior change.

Digital technology is changing the way we collect information
and share and consume data. Thereis a growing momentum in
the provision of resources for family planning, but specifically
towards safe abortion care, in terms of the use of digital health
interventions to address service delivery and legal barriersin
various contexts. The importance of incorporating the end-user
perspective’s voice into the design and development of these

Figure 1. Flow chart depiction of the three-phase study design.
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interventionsis crucial, as it has been noted that there are few
mobile interventions that are truly effective and scalable [4,9].
Utilizing user-centered design for the devel opment of amobile
tool that women can useto self-managetheir care after asurgical
abortion will lead to ahigher likelihood that it will be acceptable
and feasible to use and implemented to scale.

This study is Phase Il of I11. The findings from Phase |, which
are published separately, were essential to Phase |1 [10]. The
main objectives for this study included: (1) the devel opment of
a Web-based intervention based on the preferences and
experiences of women who underwent an abortion as measured
in the formative phase of the Feasibility and Acceptability of a
Mobile Technology Intervention to Support Postabortion Care
(FACTS) Study; (2) usability testing of the intervention to
determine user-friendliness and appropriateness of the
intervention; and (3) finalizing abeta-version of the Web-based
intervention for pilot testing. Phase I11 of thisthree-phase study
will determine acceptability and feasibility of thetool in apilot
prospective mixed-methods study. This study is the first in
Canada to utilize user-centered design to develop a mobile
intervention to support follow-up care after asurgical abortion.

Methods

Overview

The methods presented below are specific to the design,
development, and usability testing of the intervention. A
systematic visual depiction of each phaseisprovided in Figure
1.

*Mixed methods design to explore how women use their mobile devices and
their preferences for support after an abortion

*Waiting-room survey [n=50] and individual semi-structured interviews [n=20]

Phase Il

*Usability testing [n = 9]

e|terative design process using a storyboard method

*Patient and provider stakeholders provide input on design, layout and
informational content of the tool

acceptability of intervention

*Prospective cohort mixed methods pilot study to demonstrate feasibility and

Development and Design

Employing user-centered design, a systematic process was used
to develop amobileintervention based on the results from Phase
I. This was conducted from September 2017 to January 2018.
User-centered design is a methodology with “roots in a
participatory process’ and:

https://humanfactors.jmir.org/2019/4/€14558
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provides a framework to understand and apply the
needs of end-users to mHealth project development
through a highly iterative process[9]

We collaborated with University of British Columbia family
planning expertsto synthesize evidence and create a storyboard.
A storyboard processis used to build ashort narrative to visually
plot elements of a prototype [8]. This process is allocated 60
minutes per session and uses a series of comic book styleframes
for drawing and highlighting the narrative of the mobile
intervention [8]. The number of sessions is dependent on the
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complexity of the intervention. This is a useful step in the
ideation process of design and development, and design
companies use this process as an important early stage of
user-centered design for health innovations.

We engaged various stakehol ders, using implementation science
principles, with the intent to assess the context that the
intervention would be potentialy applied to. This included
stakeholders such as end-users, the hospital administration,
funders, health care providers, family planning experts, and
donors. In addition, we further engaged key rural stakeholders
from Northern Health Prince George Hospital. Specifically, a
focus group session was held with four providers from Prince
George Hospital. The presentation of results from Phase | and
a storyboarding session with the providers highlighted the
facilitators and barriersto the provision of safe abortion carein
rural British Columbia, particularly regarding follow-up support.
These results were used to further refine content and design of
theintervention.

By October 2017, an initial prototype for a comprehensive
Web-based solution was developed with the support of a
devel opment partner and the findingsfrom Phase| [10]. A scope
document included the required key features for design and
content.

Theoretical Framewor k

Like Phasel, the study design for Phase |l wasinformed by the
Technology Acceptance Model and the Theory of Reasoned
Action [10-12]. Both these theories assess the perceived ease
of useand usefulness of asystem and individual’s conduct based
on their lived experiences, attitudes, and intention to engagein
abehavior. Ashighlighted in Phase |, the study instruments for
all three phases were developed using these theories based on
validated survey tools[10].

Usability Testing

Recruitment of usability testing participants initially included
contacting women from adatabase created at one of the abortion
clinicsin Vancouver that had alist of those who had consented
to participating in future research. Dueto limited responserates,
we proceeded to utilize a social media recruitment strategy
through two provincial and national reproductive and sexual
health advocacy organizations, Action for Sexual Health Canada
and Options for Sexual Health. This included Twitter and
Facebook notifications. Eligible participants contacted the
research coordinator and received a link to the website, a
password and username, and a link to a survey. We did not
collect demographic data.

A validated questionnaire adapted from the 2010 Post Study
System Usabhility Questionnaire (PSSUQ) was used to assess
participants qualitative and quantitative feedback on usefulness,
ease of use, privacy and security, content, visual layout, and
general concerns [13]. Participants were recruited from a
database of women who had consented to be contacted for future
research at the CARE Clinic at British Columbia (BC) Women's
Hospital. Participants were al so recruited through social media
advertising by national reproductive and sexual health

https://humanfactors.jmir.org/2019/4/€14558
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organizationsthat used their respective Twitter accountsto share
the link to the study website. Participants who were locally
recruited conducted usahility testing at BC Women's Hospital
with researchers present. For those recruited through social
media, participants received a link to the survey by email and
details about how to access the website. A team of key
stakehol ders made up of obstetrics and gynecology specialists,
family doctors, counsdllors, nurses, and administrators provided
feedback about the initial prototype of the intervention.
Participants provided feedback on usefulness, ease of use,
privacy and security, content, visual layout, and general
concerns.

Data Analysis

During Phase 2, we performed descriptive dataanalysis. Results
of the PSSUQ survey were reported in percentage (%). An
official score was not calculated asthe survey was adapted from
the PSSUQ but was not used in its entirety. The adapted survey
can be found in Multimedia Appendix 1.

This study was approved by the Children’'s and Women's
Research Ethics Board (H16-02823).

Results

Summary

Phase |1 participantsfor the storyboarding processincluded key
stakeholders from Vancouver and Prince George Hospital. The
health care providers (HCPs) had a median of 12 years (range:
1-20 years) of experience in family planning. These HCPs
included: physicians, counsellors, nurses, and administrators.
The development company selected for the study was a local
software development group. We conducted 5 storyboarding
sessions, which included the following: (1) family planning
specialists in Vancouver; (2) rural providers in Prince George
Hospital that included one family doctor and three specialist
obstetrician/gynecologists; (3) five counsellors from an urban
clinic in Vancouver; (4) a participant who had previously had
an abortion and volunteered to participate; (5) a session with
theinvestigators of this study; and (6) three senior administrative
staff involved with one urban abortion clinic. Each session lasted
between 60 to 90 minutes.

Key Stakeholder s Engagement

Based on our stakeholder analysis we developed a
communication strategy for engaging them, including the
development of a facts sheet about the study, a website
explaining the study, and standard presentations. The first step
was to meet with each stakeholder and provide an orientation
to the concept of a postabortion support tool using mobile
technol ogy. Thiswas a so an opportunity to further discusstheir
level of involvement for development and implementation of
theintervention. Ongoing updates were provided with in-person
meetings, telephone calls, and email bulletins. Table 1 highlights
the key stakeholder groups, their respective area of influence
or interest, the project phase, the engagement method, and the
frequency with which they engaged with the development of
myPostCare.ca.
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Table 1. Key Stakeholder Engagement Matrix.
Stakeholders Areaof influenceor inter- Project Phase Engagement Method Frequency
est
Health Care Practitioner
BC? Abortion Providers Content advisor All Presentations Monthly
(Vancouver and Prince George) Adopter of intervention Monthly Meetings
Story board participants
Family Planning Experts Content advisor All Meetings Bimonthly
(UBCP, UCSF®, UCLAY) o
as needed
Counsellors Content advisor Phase | Luncheon presentations ~ Monthly
Patient behavior expert Phaselll Recruitment updates
Recruitment Training sessions
Adopter of intervention Feedback opportunities
Researchers
WHRI® Research administration Al Meetings and Check-ins ~ Weekly
Children's and Women's Research Ethics Board ~ Project management As needed
Family Planning Research Committee Provision of ethical stan- Monthly
dards
Provide research support
Consumer/End User
Individualsreceiving care at 3 urban abortion clin-  Guide content for interven-  Phase | Provided honorariums Weekly dur-
icsin Vancouver tionand user design prefer-  prage 11 Surveys ing recruit-
ences . . ment periods
Over the phone interviews
Remote participants (Individuals who previously ~ Guidecontent for interven-  Phase |1 Provided honorariums Weekly dur-
had an abortion procedure) tion and user design prefer- Onlineand Faceto Face NG recruit-
ences engagement ment periods
Industry
Website/App Developers Develop Resource Phase Il Face to Face & Online Weekly
Creative Expertise Phase 11 meetings
Payment
Technical Experts
PHSA' privacy and security Ensured website security,  Phasell Consulting Weekly
_ safety of participants, and  ppgse 1| As needed
BCCHRIY web services best practice at pilot site
Advocacy Groups
Options for Sexual Health Assistance with Recruit-  Phasell Presentations Biannual
Action Canadafor Sexual and Reproductive Rights ment Grand rounds
Advocates
Decision Makers
Program Directors Facilitation of research All Written communication Monthly
Hospital ceo" and coo Sustainability Meetings/ Presentations
Funders
Family Planning Fellowship Finances All Written communication Quarterly
BC Women’s Hospital Foundation Sustainability Meetings/ Presentations ~ As needed
8BC: British Columbia.
buBc: University of British Columbia.
CUCSF: University of California San Francisco.
dUCLA: University of CaliforniaLos Angeles.
SWHRI: Women's Health Research Ingtitute.
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PHSA: Provincial Health Services Authority.

9BCCHRI: British Columbia Children’s Hospital Research Institute.
NCEO: chief executive officer.

iCOO0: chief operating officer.

Storyboarding

The formative research findings from Phase | were used to
inform the creation of storyboards in collaboration with the
research team and family planning experts based at the
University of British Columbia. Two storyboards were created:
(1) design; and (2) content for the mobile intervention. These
storyboards took into consideration information based on the
preferences that were elicited from the findingsin Phase | [10].
The storyboard was reviewed in an iterative manner by the
family planning experts and research team. It was also shared
with members of the administration and allied health care
providers at the three abortion clinics where recruitment for
Phase | was conducted.

Table 2. Scope tasks for development of mobile intervention.

Gill et &

Development

Once the storyboard was completed, this was shared with a
design and development company in Vancouver, British
Columbiathat isan expert in Web-based technol ogiesfor social
marketing and behavior change and has experience working
withthe Ministry of Health in British Columbia. A step-by-step
process was executed between the developer and the research
team to build the prototype for the Web-based tool, which was
awebsite that was accompanied by an email system. Thiscame
to be caled myPostCare.ca. The steps of the process are
highlighted in Table 2. The components of myPostCare.ca are
highlighted in Table 3.

Scope Tasks Description
Discovery Sessions «  Todiscussand uncover key aspects of website and email notifications to create
comprehensive scope of work
Information Architecture «  Development of wireframes
«  Create workflow document of user and administrative experiences
Content Review and Copyediting .  Development of content by client for all pages
«  Developer to provide recommendations and feedback based on creating cohesive
user experience
Design Development «  Presentation of design proofs with 2 rounds of revisions
Technical Development *  Useof PHP*based content management system (ie, Wordpress) deployed to meet
functional requirements
«  Content population with interactive elements
« Review andrevision
Web Analytics « Incorporate secure web analyticsinto website
Quality Assurance and User Acceptability Testing «  Quadlity assurance and optimization for current versions of industry standard browsers
«  Ensure compatible on various mobile devices (ie, response website)
«  Address system errors and bugs
Deployment and Training «  Deployment and hosting to third party company

« Training of client to provide understanding of editing functionality provided in

system

3PHP: hypertext preprocessor.
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Table 3. Structure of myPostCare.ca

Gill et &

Sections

Content References

1. Postprocedure Care .

Woman-centered postabortion care: Reference manual. [14]

*  British ColumbiaWomen's Hospital CARE? Clinic Postprocedure care resources
«  Everywoman's Health Centre [15]

2. Contraceptive Explorer

a Interactive patient-centered screen .
b. Detailedinformation about each contraceptive method:
effectiveness, cost, hormone free, prevent against

STI b, access, side effects

CDCYWHO! Medical Eligibility Criteria[16,17]
. Bedsider [18]
. Sex&UJ[L9

3. Emotiona Well-Being Tool: How are you feeling today? Exhale Website [20]
Responses: Good, Ok, not so Good (Sources provided for spe- Pregnancy Options[21]
cific emotions with definitions, strategies and resources) Peace After Abortion [22]

All-Options [23]
Decision Assessment and Counseling in Abortion Care: Philosophy & Practice
[24]

.  Everywoman's Health Centre [15]

«  Expert consultation with counsellors from Everywoman’'s Health Clinic, British
Columbia Women’s CARE Clinic, Elizabeth Bagshaw Clinic, and University
of San Francisco

4. Sexual Hedlth

a  Menstrua Cycle Interactive Tool .
b. Menstrual Cycle Trackers
C. Sexua Health Resources

5. Book a Counssellor .
6. Myths and Facts Interactive Quiz .

7. Five circulating Articles

Interactive tool content adapted from Williams Gynecology 2" Edition [25]

Not applicable

Willow Clinic [26]

Meditation devel oped in partnership with Moment Meditation, local Vancouver
meditation centre

Everywoman's Health Centre

British Columbia Women's Hospital CARE Clinic Resource Sheet

Content developed in collaboration with counsellors at British Columbia

Women's Hospital CARE clinic and Everywoman’'s Health Centre

a.  Meditation 101 .

b. Advicefor Partners

c. How totalk to Family and Friends .

d rag® .
Resources .
About Us .

Not applicable

8CARE: Abortion Clinic (CARE program).

bsTI: sexually transmitted infection.

¢CDC: Centers for Disease Control and Prevention.
dWHO: World Health Organization.

®FAQ: frequently asked questions.

Usability Testing

As stated in the methods, user testing occurred both in person
and remotely. Participants were given access to the website and
after reviewing it completed an adapted version of the PSSUQ
2010 and provided qualitative feedback. There were 7 remote
participants and 2 in-person participants.

The survey results adapted from the PSSUQ 2010 are available
in Multimedia Appendix 2. Participants were satisfied with the
usability of myPostCare.ca. Specifically, 62.36% *“ Strongly
Agreed” and 28.69% “Somewhat Agreed” with the overall

https://humanfactors.jmir.org/2019/4/€14558

usability of thewebsite. The PSSUQ reflectsthe overall usability
of awebsite or app based on the respondent’s experience. It has
3 subscores derived from subsets of 16 questions. Overall
usability defined by the PSSUQ reflects system usefulness,
information quality, and interface quality. Table 4 highlights
the comments that participants shared and that were noted in
the revisions of the prototype to prepare myPostCare.cafor the
Phase 1l pilot study. Like Phasel, participants were accustomed
to using some form of technology and were supportive of a
Web-based tool to support follow-up care after an abortion.
This was elicited from the key findings from potential users
who completed the usability testing.
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Table 4. Key findings from potential users on the acceptability and perceptions of Web-based sexual health services/testing and how these influenced

the design of myPostCare.ca

Subject

Quotes

Emotiona Wellbeing Tool

Website Branding or Contact Us
section

Postprocedure Care

Sexual Health Section

Contact a Counsellor

Contraception

Privacy

Inclusivity

General Design

Navigation through the emotional well-being tool was found to be cumbersome, with too many clicks, and
difficult navigation back to the most recently page viewed

Having accessible drop boxes rather than having to scroll up and down would be helpful

Change wording of the term emotional tool—is the tool emotional?

Have new articles that would be posted semiregularly, consider having guest articles

Consider reordering the recommendations for each emotion asthe logic would be different based on whether
oneisfeeling isolated versus relieved

Basic and repetitive suggestions on emotional tool

More clarity on what myPostCare.cais and what it does, provide more information about the FACTS?
team, missions and values, acknowledgements and the funders

Reorganize the other resources page and consider organizing according to issue, community, etc
Contact us was buried in the about us section; would be helpful to separate this

Reorganize content so “what to expect” and emergency information comes|ater, or haveit asanother column
next to “ precautions’, “pregnancy and periods’ to compare/contrast what is to be expected versus what is

ERP worthy

Consider adding the emotion “Fear” in the emotional well-being tool as this was the feeling | experienced
after having my abortion. For instance, feelings that | may bleed out or get an infection.

Add more supportive and reassuring content on the landing page, for example comment that abortion is
safe, there are supports available to you and you are not alone

Ensure that the links are all working
Formatting of the hyperlinks for the menstrual cycle tools and other resources

Add “Book a Counsellor” to the side bar so that it is more prominent and easier to find
Add the helpline information at the bottom of each page so that it is accessible to the user

On the sexual health cost page, the lowest cost options are also the least effective, but on the page, they're
presented the same. It reads like a low-cost recommendation for contraception. | wonder if there's some
way to display that it's low cost but not effective. For lower income women, seeing this might reinforce
cheaper methods and discourage more effective methods. For more expensive methods of contraception,

information on any available supports would be helpful. Some health plans cover lUDsC and birth control,
for example. Do any clinics or orgs help cover the cost of the pill or IUDs?
Overall comparison page would have been useful

Need amore clearly stated privacy statement
Not sureif asignin and registration is required of the website; might be useful to have this accessible to
all comers

Thissiteisfor women who have had surgical abortions, but it would be useful to include medical abortion
to thisas well

Something that really dictates whether | am afan of aresource or not isinclusivity. At this point, FACTS
seems very heteronormative and cis-centric.

It would be nice to see a section dedicated to resources for loved ones, parallel set of “post procedure care’
and “emotional well-being sections’ for people’s support systems so that they can be informed and feel
competent in supporting their loved ones who have undergone an abortion

Simple layout was easy on the eyes, simple language and openness of tone

User friendly, and it covered things | wish | had known after my procedure

Made mefeel like | am part of acommunity of people

Not overwhelming to use

Have featured content visible on other pages aside from home page

Easy but there were too many clicks needed to navigate through, making it difficult to navigate
More explanation about who has an abortion, what is normal

Emotional tool was great, easy to navigate and tips were targeted and useful

3FACTS: Feasibility and Acceptability of a Mobile Technology Intervention to Support Postabortion Care.

bER: emergency room.
ClUD: intrauterine device.
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The email notification system was developed in collaboration
with family planning experts, physicians, and counsellors. Their
expertise was used to specify what type of messaging would be
appropriate at which timeinterval. Thiswas complimented with
results from Phase | of timing and content of email or text
messaging. Two email streams were developed: one for
participants who had an intrauterine device (IUD) inserted and
another for those who did not have an 1UD inserted. The emails
were sent starting on the day of procedure (day 0) followed by
every other day for one week and then weekly until day 28. The
first week was focused on post-procedure signs and symptoms,
and the next three weeks aternated between contraception
counselling, emotional support, and overall sexual health
information. The design of the email notifications was aligned
with the design of myPostCare.ca. The content was devel oped
by the primary investigator and reviewed by counsellors at the
abortion clinics. The messaging was repurposed based on the
social marketing expertise of our devel oper.

Discussion

Primary Findings

myPostCare.ca is the first comprehensive Web-based
postabortion tool in Canadaand hasthe potential to beintegrated
as part of family planning services. It includes four interactive
tools (Emotional Support Tool, Contraceptive Explorer,
Postprocedure Care, and Sexual Health) that integrate automatic
email notifications to provide support over the course of one
month after the procedure. Integration of myPostCare.ca into
clinical practice provides an opportunity to consider a new
approach to supplement follow-up care specificaly for
abortions, but also women’s health in general. We utilized
user-centered design methodology, an iterative development
process that was informed by input from key stakehol ders such
as patients, family planning experts, and administrators who
are involved with abortion care [27-29]. This was crucial in
developing atool that responded to findings from Phase | [10].

Specifically, this phase demonstrated the importance of
including the end users and key stakeholders in the design,
development, and testing of a mobileintervention that services
a population and deals with a health care issue that continues
to be stigmatized. The formative research indicated essential
information regarding women’s interactions with technology,
their needs and desires around follow-up and access to
information, and their feedback on design, which was essential
in the success of myPostCare.ca. An iterative design process
was important to ensure that the research team was continually
evaluating that myPostCare.ca realized the needs of the target
users. Similar studies have successfully demonstrated that using
this approach leads to a higher likelihood of implementation
and scalahility [3,27-29].

We adopted a few theoretical frameworks, al of which use a
comprehensive participatory approach to developing eHealth
technologies. This was similarly done by Gilbert et a in the
development of Get Checked Online, which is a Web-based
sexualy transmitted infection testing resource [29]. More
specifically, integrating the Technology Acceptance Model and
Theory of Reasoned action with the user-centered design

https://humanfactors.jmir.org/2019/4/€14558
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methodology let us use a holistic approach to develop
myPostCare.ca. According to the Technology Acceptance
Model, perceived ease of use and perceived usefulness of a
system are the two predominant indicators of system adoption
[11,30]. Participants in our study were accustomed to using
some form of technology, either maobile phones or computers,
did not require acquisition of new skills, and were keen on the
development of a technology-based tool to support follow-up
care after an abortion. Importantly, myPostCare.ca will not
eliminate structural barriers to comprehensive abortion care,
and though it may not directly affect health behavior and
decision-making, it may assist with making the delivery of
abortion care more efficient, convenient, patient-centered, and
accessible.

The limitations for this study include overall generalizability
to other populations, small sample sizefor usability testing, loss
to follow up, and recruitment bias. Asit pertainsto recruitment
bias, those who consented to participate were likely individuals
who were more engaged with technology, of a higher
socioeconomic demographic, and were more likely to be early
adoptersof adigital health intervention to support abortion care.
Though demographic data was not specifically collected for
Phase I, this is based on the demographic data collected in
Phase | [10]. In previous studies this has been noted asa digital
divide, which suggests that though many developers of
technol ogy-based health interventions are optimistic about their
impact, this needs to be balanced by the fact that the pattern of
adoption is along social gradients [29]. New technologies like
myPostCare.ca may further reinforce these social divides.
Furthermore, abortion continuesto be astigmatized issue, which
can be limiting for research since it can be a sensitive topic for
most. In our study, it posed difficulties with recruitment and
loss to follow-up. We assumed that lack of participant
engagement may be associated with stigma about abortion, so
we had to reevaluate our usability testing strategy regarding
using socia media platforms, which proved to be more
successful as more participants were willing to engage
anonymously at a distance. This recruitment strategy for
abortion-specific studiesis promising, particularly when thinking
about diversifying the participants recruited and obtaining robust
response rates for analysis.

Balancing these limitations are the strengths of this study,
including: successful development of user-centered design
elements, wide stakeholder engagement, diverse expertise on
the research team, rigorous research methodologies, iterative
design process, and development of the first Web-based
postabortion tool in Canada, with the potential to expand it to
other aspects of women's health (eg, miscarriage, gynecologic
cancer care, sexual pleasure, and well-being).

Further research to evaluate acceptability and feasibility of
myPostCare.ca and overall patient experience will be assessed
in a prospective pilot mixed-methods study, which is Phase |11
of this three-phase study. In addition, as suggested in other
Web-based literature [29], a health equity impact assessment
with expert consultation and literature review may also help
identify ways in which myPostCare.ca reinforces or alleviates
health inequitiesin sexual health services.
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Implications by engaging end-users throughout the design of an intervention

By using user-centered design and rigorous key stakeholder Farge_ted_to them, this prpvid&s insigh'_[s_ and nuances_th_a_t have
engagement, thereis potential for digital solutionsfor women's  Implications for usability, acceptability, and feasihility to
health to beimplemented at scale. Thisstudy demonstrated that, Ntegration asapart of clinical care.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Pictorial representation of FACTS (Feasibility and Acceptability of a Mobile Technology Intervention to Support Postabortion
Care) three phase study design.

[PDFE File (Adobe PDF File), 62 KB - humanfactors v6i4e14558 appl.pdf ]

Multimedia Appendix 2

Adapted survey resultsfor usability testing using PSSUQ 2010 overall satisfaction scoresreflecting system usefulness, information
quality and interface quality. PSSUQ: Post Study System Usability Questionnaire.

[PDE File (Adobe PDF File), 71 KB - humanfactors v6i4e14558 app2.pdf ]

References

1.  World Hedth Organization. 2019. WHO Guideline: Recommendations on digital interventions on health system strengthening
URL.: https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf 2ua=1 [accessed 2019-09-21]

2. GerdtsC, Hudayal. Quality of Carein aSafe-Abortion Hotlinein Indonesia: Beyond Harm Reduction. Am JPublic Health
2016 Nov;106(11):2071-2075. [doi: 10.2105/AJPH.2016.303446] [Medline: 27631756]

3. Smith C, Vannak U, Sokhey L, Ngo TD, Gold J, Free C. Mobile Technology for Improved Family Planning (MOTIF): the
devel opment of amobile phone-based (mHealth) intervention to support post-abortion family planning (PAFP) in Cambodia.
Reprod Health 2016 Jan 05;13:1 [FREE Full text] [doi: 10.1186/s12978-015-0112-x] [Medline: 26728505]

4.  Smith C, Gold J, Ngo TD, Sumpter C, Free C. Mobile phone-based interventions for improving contraception use. Cochrane
Database Syst Rev 2015 Jun 26(6):CD011159 [FREE Full text] [doi: 10.1002/14651858.CD011159.pub2] [Medline:
26115146]

5. Bracken H, Lohr PA, Taylor J, Morroni C, Winikoff B. RU OK? The acceptability and feasibility of remote technologies
for follow-up after early medical abortion. Contraception 2014 Jul;90(1):29-35. [doi: 10.1016/j.contraception.2014.03.016]
[Medline: 24815098]

6. LaRocheKJ, Foster AM. Toll free but not judgment free: eval uating postabortion support servicesin Ontario. Contraception
2015 Nov;92(5):469-474. [doi: 10.1016/j.contraception.2015.08.003] [Medline: 26260687]

7.  Grindlay K, LaneK, Grossman D. Women's and providers experienceswith medical abortion provided through telemedicine:
a qualitative study. Womens Health 1 ssues 2013;23(2):e117-e122. [doi: 10.1016/j.whi.2012.12.002] [Medline: 23410620]

8.  IDEO.org. Design Kit. Storyboard URL : http://www.designkit.org/methods/35 [accessed 2017-10-20] [WebCite Cache ID
IDEQ]

9. Eckman M, Gorski |, MehtaK. Leveraging design thinking to build sustainable mobile health systems. JMed Eng Technol
2016;40(7-8):422-430. [doi: 10.1080/03091902.2016.1218560] [Medline: 27535325]

10. Gill R, Ogilvie G, Norman WV, Fitzsmmons B, Maher C, Renner R. Feasibility and Acceptability of aMobile Technology
Intervention to Support Postabortion Care in British Columbia: Phase |. JMed Internet Res 2019 May 29;21(5):e13387
[FREE Full text] [doi: 10.2196/13387] [Medline: 31144668]

11. Holden RJ, Karsh B. The technology acceptance model: its past and its future in health care. J Biomed Inform 2010
Feb;43(1):159-172 [FREE Full text] [doi: 10.1016/j.jbi.2009.07.002] [Medline: 19615467]

12. DavisFD, Bagozzi RP, Warshaw PR. User Acceptance of Computer Technology: A Comparison of Two Theoretical
Models. Management Science 1989 Aug;35(8):982-1003. [doi: 10.1287/mnsc.35.8.982]

13. Fruling A, Lee S. Assessing the Reliability, Validity and Adaptability of PSSUQ. 2005 Aug Presented at: Proceedings of
9th Americas Conference on Information Systems; 2005; Omaha Nebraska URL : https.//pdfs.semanti cschol ar.org/d359/
16abh74967d22a45045cf ef 5e1ec0be260698.pdf

14. Hyman AG, Castleman L. Woman-Centered Abortion Care: Reference Manual. Chapel Hill, North Carolina: |pas; 2004.
URL.: https.//www.researchgate.net/publication/280925082_Woman-Centered_Abortion Care Reference Manual [accessed
2019-09-22]

15. Everywoman's Health Centre. 2019. After an aspiration (surgical) abortion URL : https.//everywomanshealthcentre.cal
after-the-abortion/ [accessed 2019-09-22]

https://humanfactors,jmir.org/2019/4/€14558 JMIR Hum Factors 2019 | vol. 6 | iss. 4 |e14558 | p.10
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=humanfactors_v6i4e14558_app1.pdf&filename=c8566e71e27c7ffb2e0a1ad40d6fa482.pdf
https://jmir.org/api/download?alt_name=humanfactors_v6i4e14558_app1.pdf&filename=c8566e71e27c7ffb2e0a1ad40d6fa482.pdf
https://jmir.org/api/download?alt_name=humanfactors_v6i4e14558_app2.pdf&filename=ba04087f5880cd590a6cb36b1d661af4.pdf
https://jmir.org/api/download?alt_name=humanfactors_v6i4e14558_app2.pdf&filename=ba04087f5880cd590a6cb36b1d661af4.pdf
https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf?ua=1
http://dx.doi.org/10.2105/AJPH.2016.303446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27631756&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-015-0112-x
http://dx.doi.org/10.1186/s12978-015-0112-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26728505&dopt=Abstract
http://europepmc.org/abstract/MED/26115146
http://dx.doi.org/10.1002/14651858.CD011159.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26115146&dopt=Abstract
http://dx.doi.org/10.1016/j.contraception.2014.03.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24815098&dopt=Abstract
http://dx.doi.org/10.1016/j.contraception.2015.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26260687&dopt=Abstract
http://dx.doi.org/10.1016/j.whi.2012.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23410620&dopt=Abstract
http://www.designkit.org/methods/35
http://www.webcitation.org/IDEO
http://www.webcitation.org/IDEO
http://dx.doi.org/10.1080/03091902.2016.1218560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27535325&dopt=Abstract
https://www.jmir.org/2019/5/e13387/
http://dx.doi.org/10.2196/13387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31144668&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(09)00096-3
http://dx.doi.org/10.1016/j.jbi.2009.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19615467&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.35.8.982
https://pdfs.semanticscholar.org/d359/16ab74967d22a45045cfef5e1ec0be260698.pdf
https://pdfs.semanticscholar.org/d359/16ab74967d22a45045cfef5e1ec0be260698.pdf
https://www.researchgate.net/publication/280925082_Woman-Centered_Abortion_Care_Reference_Manual
https://everywomanshealthcentre.ca/after-the-abortion/
https://everywomanshealthcentre.ca/after-the-abortion/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Gill et d

16.

17.

18.
19.

20.
21.
22.

23.
24,

25.

26.

27.

28.

29.

30.

Centers for Disease Control and Prevention. 2018 Nov 02. US Medical Eligibility Criteria (US MEC) for Contraceptive
Use, 2016 URL: https://www.cdc.gov/reproductiveheal th/contraception/mmwr/mec/summary.html [accessed 2019-09-22]
World Health Organization. 2015. Medical digibility criteriafor contraceptive use: Fifth edition - Executive Summary
URL: https:.//www.who.int/reproductiveheal th/publications/family_planning/Ex-Summ-MEC-5/en/ [accessed 2019-09-22]
Bedsider. Birth Control Support Network URL: https://www.bedsider.org/ [accessed 2017-09-22]

The Society of Obstetricians and Gynaecol ogists of Canada. 2019. Sex & U URL: https://www.sexandu.ca/ [accessed
2019-09-22]

Exhale. 2019. After-abortion talkline URL : https://exhal eprovoice.org/ [accessed 2017-09-22]

Pregnancy Options. URL: http://www.pregnancyoptions.info/ [accessed 2019-09-22]

Torre-Bueno A. Peace after Abortion: a self-help book for women & men. URL : https.//www.peaceafterabortion.com/
[accessed 2017-09-22]

All-Options. 2019. Toll-free Talkline URL: https://www.all-options.org/ [accessed 2017-09-01]

Perucci AC. Decision Assessment and Counseling in Abortion Care: Philosophy and Practice. Lanham, Maryland: Rowman
& Littlefield Pub Inc; 2012.

Hoffman B, Schorge J, Schaffer J, Halvorson L, Bradshaw K, Cunningham F. Williams Gynecol ogy, Second Edition. New
York City, New York: Mcgraw-hill Education/Medical; 2012.

Willow Women's Clinic. 2010. Myths and Facts about Abortion URL : http://www.willowclinic.ca/?page id=287 [accessed
2017-09-01]

Gilbert M, Salway T, Haag D, Fairley CK, Wong J, Grennan T, et al. Use of GetCheckedOnline, a Comprehensive Web-based
Testing Service for Sexually Transmitted and Blood-Borne Infections. JMed Internet Res 2017 Mar 20;19(3):e81 [FREE
Full text] [doi: 10.2196/jmir.7097] [Medline: 28320690]

Dehlendorf C, Fitzpatrick J, Steinauer J, Swiader L, Grumbach K, Hall C, et al. Development and field testing of adecision
support tool to facilitate shared decision making in contraceptive counseling. Patient Educ Couns 2017 Jul;100(7):1374-1381
[FREE Full text] [doi: 10.1016/j.pec.2017.02.009] [Medline: 28237522]

Gilbert M, Haag D, Hottes TS, Bondyra M, Elliot E, Chabot C, et al. Get Checked... Where? The Development of a
Comprehensive, Integrated I nternet-Based Testing Program for Sexually Transmitted and Blood-Borne Infectionsin British
Columbia, Canada. IMIR Res Protoc 2016 Sep 20;5(3):e186 [FREE Full text] [doi: 10.2196/resprot.6293] [Medline:
27649716]

LeeY, Kozar KA, Larsen KR. The Technology Acceptance Model: Past, Present, and Future. CAIS 2003;12. [doi:
10.17705/1cais.01250]

Abbreviations

BC: British Columbia

FACTS: Feasibility and Acceptability of a Mobile Technology Intervention to Support Postabortion Care
HCP: health care provider

|UD: intrauterine device

PSSUQ: Post Study System Usability Questionnaire

Edited by G Eysenbach; submitted 01.05.19; peer-reviewed by J Mitchell, Y Zhou, SKakarmath, GE lyawa, L Albrecht; commentsto
author 18.06.19; revised version received 13.08.19; accepted 30.08.19; published 10.10.19.

Please cite as:

Gill RK, Ogilvie G, Norman WV, Fitzsimmons B, Maher C, Renner R

Feasibility and Acceptability of a Mobile Technology Intervention to Support Postabortion Care (The FACTS Sudy Phase 1) After
Surgical Abortion: User-Centered Design

JMIR Hum Factors 2019;6(4): 14558

URL: https://humanfactors.jmir.org/2019/4/e14558

doi:10.2196/14558

PMID: 31603429

©Roopan Kaur Kaur Gill, GinaOgilvie, Wendy V Norman, Brian Fitzsimmons, CianaMaher, ReginaRenner. Originally published
in IMIR Human Factors (http://humanfactors.jmir.org), 10.10.2019. Thisis an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Human Factors, is properly
cited. The complete bibliographic information, alink to the origina publication on http://humanfactors.jmir.org, as well as this
copyright and license information must be included.

https://humanfactors,jmir.org/2019/4/€14558 JMIR Hum Factors 2019 | vol. 6 | iss. 4 |e14558 | p.11

RenderX

(page number not for citation purposes)


https://www.cdc.gov/reproductivehealth/contraception/mmwr/mec/summary.html
https://www.who.int/reproductivehealth/publications/family_planning/Ex-Summ-MEC-5/en/
https://www.bedsider.org/
https://www.sexandu.ca/
https://exhaleprovoice.org/
http://www.pregnancyoptions.info/
https://www.peaceafterabortion.com/
https://www.all-options.org/
http://www.willowclinic.ca/?page_id=287
https://www.jmir.org/2017/3/e81/
https://www.jmir.org/2017/3/e81/
http://dx.doi.org/10.2196/jmir.7097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28320690&dopt=Abstract
http://europepmc.org/abstract/MED/28237522
http://dx.doi.org/10.1016/j.pec.2017.02.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28237522&dopt=Abstract
https://www.researchprotocols.org/2016/3/e186/
http://dx.doi.org/10.2196/resprot.6293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27649716&dopt=Abstract
http://dx.doi.org/10.17705/1cais.01250
https://humanfactors.jmir.org/2019/4/e14558
http://dx.doi.org/10.2196/14558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31603429&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Han et d

Review

Using Patient Portals to Improve Patient Outcomes: Systematic
Review

Hae-RaHan?*, PhD, FAAN; Kelly T Gleason', PhD; Chun-An Sun', BSN, MPhil; Hailey N Miller, BSN; Soo Jin
Kang®, PhD; Sotera Chow', MSN, MA; Rachel Anderson’, BA, MSc; Paul Nagy®, PhD; Tom Bauer®, MBA, RT (R)

1The Johns Hopkins University, School of Nursing, Baltimore, MD, United States

2The Johns Hopkins University, Center for Cardiovascular and Chronic Care, Batimore, MD, United States

3The Johns Hopkins University, Center for Community Innovation and Scholarship, Baltimore, MD, United States
4Daegu University, Department of Nursing, Daegu, Republic of Korea

S5The Johns Hopkins University, School of Medicine, Baltimore, MD, United States

%The Johns Hopkins Hospitals and Health System, Baltimore, MD, United States

Corresponding Author:
Hae-Ra Han, PhD, FAAN
The Johns Hopkins University
School of Nursing

525 N Wolfe St

Baltimore, MD, 21205

United States

Phone: 1 4106142669

Email: hhan3@jhu.edu

Abstract

Background: With the advent of electronic health record (EHR) systems, thereisincreasing attention on the EHR system with
regard to its usein facilitating patients to play activerolesin their care via secure patient portals. However, there is no systematic
review to comprehensively address patient portal interventions and patient outcomes.

Objective: Thisstudy aimed to synthesize evidence with regard to the characteristics and psychobehavioral and clinical outcomes
of patient portal interventions.

Methods: In November 2018, we conducted searchesin 3 electronic databases, including PubMed, EMBASE, and Cumulative
Index to Nursing and Allied Health Literature, and atotal of 24 articles met the dligibility criteria.

Results: All but 3 studies were conducted in the United States. The types of study designs varied, and samples predominantly
involved non-Hispanic white and highly educated patients with sizes ranging from 50 to 22,703. Most of the portal interventions
used tailored alerts or educational resources tailored to the patient’s condition. Patient portal interventions lead to improvements
in awide range of psychobehavioral outcomes, such as health knowledge, self-efficacy, decision making, medication adherence,
and preventive service use. Effects of patient portal interventions on clinical outcomes including blood pressure, glucose,
cholesterol, and weight loss were mixed.

Conclusions; Patient portal interventions were overall effective in improving a few psychological outcomes, medication
adherence, and preventive service use. There was insufficient evidence to support the use of patient portals to improve clinical
outcomes. Understanding the role of patient portals as an effective intervention strategy is an essential step to encourage patients
to be actively engaged in their health care.

(JMIR Hum Factors 2019;6(4):€15038) doi:10.2196/15038
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patient portal; intervention study; systematic review
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Introduction

Background

Since the enactment of the Health Information Technology for
Economic and Clinical Health Act in 2009, a part of the
American Recovery and Reinvestment Act, adoption of
electronic health record (EHR) systems by hospitals has steadily
increased. According to the 2019 Brief by Office of the National
Coordinator for Health Information Technology [1], nearly 86%
(9/10) of hospitalsin the United States now have at least abasic
EHR system (eg, patient demographics, problem lists,
medication lists, and discharge summaries) [1]. In addition to
growth in EHR adoption overall, hospital adoption of technology
with advanced functionality has increased significantly. For
example, hospital adoption of comprehensive EHR
systems—which include the aforementioned basic functions
plus more expanded functions such as computerized provider
order entry (eg, laboratory tests, radiology tests, medications,
consultation requests, and nursing orders), laboratory and
diagnostic test result management, and decision support (eg,
drug-drug interactions, clinical reminders, or drug dosing
support)—hasincreased from 1.6% in 2008 to more than athird
(40%) of US hospitalsin 2015 [2].

An examination of 9 hospitals in the United States with a
comprehensive EHR system revealed that the EHR systems
facilitated patient safety and quality improvement through the
use of checklists, alerts, and predictive tools and electronic
prescribing and test ordering that reduce errors and redundancy
[3]. Similarly, faster communication and streamlined processes
through EHR systems led to improved patient flow and quality
of care in outpatient cardiology practices [4] and primary care
[4,5], athough some exceptions exist. For example, a recent
analysis [6] using a large registry of hospitalized patients with
heart failure (N=21,222) failed to substantiate any association
between EHR use and a set of outcomes including quality of
careand 30 - day postdischarge death or readmission. Similarly,
alongitudinal observational study [7] involving 4 primary care
clinics of 2242 patients with diabetes examined EHR messages
sent among team members to pass patient care information and
found that more frequent EHR message forwarding in primary
care teams was associated with worse patient outcomes and
higher medical costs.

Although the existing literature has much emphasison clinician
and system use of EHR, increasingly closer attention is being
paid to the EHR system interms of itsusein facilitating patients
to play active roles in their care via a portal—a secure
Web-based sitetied to an EHR that gives patients accessto their
health records, appointment scheduling, refill requests, or secure
messaging with the health care team. For example, arecent state
of the science review [8] examined patient experiences with
portals. The review found that patients' interest and ability to
use the patient portalswas influenced by personal factors, such
as age, ethnicity, education level, health literacy, health status,
and role as a caregiver, and that provider endorsement was one
of the most influential factors impacting patients’ adoption of
the patient portal [8]. In aredlist review, Otte-Trojel et al [9]
noted patient insight into personal health information, activation

http://humanfactors.jmir.org/2019/4/€15038/
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of information, interpersonal continuity of care, and service
convenience as mechanisms of patient outcome improvements
in 32 studies of patient portals published since 2003. A total of
2 systematic reviews [10,11] examined the effect of patient
portals on clinical care and patient outcomes. Specifically,
Ammenwerth et a [10] reviewed 4 controlled trials published
between 1990 and 2011 and found quicker decrease in office
visit rates and better adherenceto treatment in the patient portal
group, compared with acontrol group. They found no significant
changes in health outcomes. Goldzweig et al [11] reviewed 46
studies of various designs (eg, randomized, nonrandomized,
and qualitative studies) published between 1990 and 2013. They
found that evidence was mixed about the effect of portals on
health care utilization (eg, emergency room visits and
hospitalizations); portal use was associated with improved
outcomes for patients with chronic diseases such as diabetes,
hypertension, and depression when used in conjunction with
case management [11].

Objective

The field is rapidly evolving; however, none of the previous
systematic reviews have comprehensively addressed the goals,
types, and scope of the patient portal interventions and how
these interventions are linked to patient outcomes. Given the
rapid adoption of comprehensive EHR systemsinvolving patient
portals, a comprehensive systematic review on patient portal
interventions is warranted. This study aimed to critically
appraise evidence on the effects of patient portal interventions
on clinical and psychobehavioral outcomes of patients. We
examined the detailed characteristics of patient portal
interventions and relevant patient outcomes. Our review
systematically extends previous efforts by providing an
understanding of (1) what constitutes patient portal interventions
(scope and nature) and (2) how patient portal interventions
achieve desired effects.

Methods

Review Design and Study Eligibility

We conducted a systematic review of research evidence
designed to assess patient portal interventions. Studies were
screened to assess their relevance to the purposes of our
systematic review. Articles were included in this review if the
study was (1) about patient portals, (2) published in the English
language, and (3) included patient outcomes (either behavioral
or clinical in nature). Studies were excluded if full texts were
not available (eg, conference abstracts) because of its limited
information addressing patient portal interventions and
associated outcomes. Studies with no measured outcomes and
guantitative designs were also excluded.

Search and Selection of Studies

The search was conducted in November 2018. Following
consultation with a hedth science librarian, 3
databases—PubMed, EMBASE, and Cumulative Index to
Nursing and Allied Health Literature—were searched. Search
termsincluded the following: “Electronic Health Records’ OR
“Medical Records’ AND electronicc OR computer* OR
“electronic medical record” OR “electronic medical records’
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OR “electronic health record” OR “electronic patient records’
OR “electronic patient record” OR “electronic health records’
OR “EMR” OR “EPR” OR “EHR” OR “patient portal” AND
“Patient Participation” OR “patient involvement” OR “ patient
engagement” OR “patient empowerment.” A full search strategy
with specific terms for each database can be found in
Multimedia Appendix 1.

There were 2742 references that were retrieved from the
electronic searches and imported into Covidence software. Of
these, 744 duplicates were removed, and 1998 studies were
selected for title and abstract screening. A total of 2 reviewers

Figurel. Literature review flowchart.
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independently conducted an initial screening of titles and
abstracts for relevance. In total, 1782 articles were excluded
because they were irrelevant. A tota of 2 reviewers
independently evaluated 216 full-text articles to determine
eligibility. Following this, 192 articles were excluded for the
following reasons. wrong study design (n=88), not a research
study (n=63), wrong intervention (n=23), wrong outcomes
(n=16), and abstract only (n=2). All references were screened
by 2 independent reviewers. Disagreements were resolved
through consensus. A total of 24 articles met the inclusion
criteria. Figure 1 provides details of the selection process.

Records identified through
database searching
(N=2742)

Additional records identilied
through other sources
(n=0)

v

v

Records after duplicates removed
(n=1998)

h 4

Records screened
(m—=1998)

Records excluded
(n=1782)

Full-text articles
assessed for eligibility
(n=216)

—p

l

Studies included in
qualitative synthesis

Full-text articles
excluded (#=192)

* Wrong study design
(n=88)

® Not a research study
(n=63)

¢ Wrong intervention
(n=23)

* Wrong outcomes
(n=16)

[ Included ] [ Eligibility J [ Screening ] [Identiﬁcation}

(n=24)

e Abstract only (#=2)

Data Extraction

Relevant data were extracted by 2 authors using a standardized
data extraction form developed by the authors. The following
data were extracted from the included studies: first author,
publication year, country, study design, study outcomes,
measurement, setting, sample sizes, sample demographics,
attrition rates, main findings, and patient portal intervention
characteristics, including main goa of intervention, type,
modality, dose and scope, and patient engagement metrics. An
independent research assistant reviewed extracted datato check
accuracy. Any discrepancieswere resolved through discussions
among all research assistants and authors.

Quality Appraisal
The selected studies were evaluated for quality, based on
published quality rating scales to identify strengths and

weaknesses in study methodol ogies and guide the interpretation
and assessment of study findings. Specifically, 2 authors rated

http://humanfactors.jmir.org/2019/4/€15038/

each study for its quality independently using the Joanna Briggs
Ingtitute quality appraisal tool [12]. Each research study’s
methodological characteristics were evaluated using the
corresponding tool according to study design. A mixed method
study [13] was assessed by using both cross-sectional and
qualitative checklists. Studies were rated a O if they did not
identify or include a component of the quality rating and a1 if
they did. Then, the total individual scores (numerator) were
added up and divided by the total possible score (denominator)
for the respective scale. Studies were rated high, medium, or
low quality if they successfully addressed >66.6%, 33.4% to
66.6%, or <33.4% of the components, respectively. Studies
were not excluded based on the quality appraisal. Interrater
agreement stati stics using percent agreement ranged from 66%
to 100% (average 88%). Any discrepancies were resolved
through team discussions.
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Results

Quality Ratings: Characterizing the Evidence Base

Tables 1 to 4 show consensua scores of quality assessment.
Half of the studies included in this systematic review were of
high quality [14-23]. Of the 10 randomized controlled trials
(RCTs), 9 were of medium quality [24-32], and 1 was of high
quality [33]. Common methodological issues observed in the
RCTs had to do with a lack of concealment of allocation to
treatment groups, such as nonblinding of participants to
treatment assignment [28], nonblinding of those delivering
treatment, [24,30,31] or nonblinding of outcome assessors to
treatment [24-27,29-31]. Among the quasi-experimental studies,
6 out of 7[14,16,18,19,21,22] were of high quality, and 1 was

Table 1. Study quality ratings for randomized controlled trials.

Han et al

of low quality [34]. Thelow-quality study did not have acontrol
group, did not report if the participants included from the 3
different sites were similar at baseline, did not describe and
analyze the incomplete follow-up, and did not report the
reliability of the outcome measures. In addition, this study did
not have multiple measurements of the outcome both pre- and
postexposure to intervention. Of the 6 cohort studies, 4
[15,17,20,23] were of high quality, whereas the remaining 2
[35,36] were of medium quality. These specific studies were of
lower rating because of not identifying potential confounding
variables or strategies to deal with the confounding variables.
The mixed method study [13] was of high quality for its
guantitative and cross-sectional methods and of low quality for
its qualitative component.

Items Studies reviewed
Capozza Cintronet Fonda Grant Krist Roach Ryuet Smalwood Tang  Wagner et
eta, a, 2006 etd, eta, eta, etd, al, etal, 2017 etd, 4, 2012
2015[24] [25] 2009 2008 2012 2010 2017  [31] 2013 [32]
[26] (271 [28] [29] [30] [33]
Was true randomization used for assign- 1 1 0 0 0 0 0 0 1 0
ment of participantsto treatment groups?
Was allocation to treatment groupscon- 0 0 0 0 0 0 0 0 0 0
cealed?
Were treatment groups similar at the 0 1 1 0 0 1 1 1 0 0
baseline?
Were participants blind to treatment as- 0 0 0 0 0 0 0 1 0 0
signment?
Werethose delivering treatment blindto 0 0 0 0 0 0 0 0 0 0
treatment assignment?
Were outcomes assessors blind to treat- 0 0 0 0 0 0 0 0 1 0
ment assignment?
Weretreatment groupstreatedidentically 1 1 1 1 1 1 1 1 1 1
other than the intervention of interest?
Was follow-up complete and, if not, 1 1 1 1 1 1 1 1 1 1
were differences between groupsin
terms of follow-up adequately de-
scribed/analyzed?
Were participantsanalyzedinthegroups 1 1 1 1 1 1 1 1 1 1
to which they were randomized?
Were outcomes measured inthesame 0 1 1 1 1 1 1 1 1 1
way for treatment groups?
Were outcomes measured in areligble 0 0 1 1 1 1 1 0 1 1
way?
Was appropriate statistical analysisused? 1 1 1 1 1 1 1 1 1 1
Wasthetrial design appropriateinthe 1 1 1 1 1 1 1 1 1 1

conduct and analysis of the trial ?

http://humanfactors.jmir.org/2019/4/€15038/
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Table 2. Study quality ratings for quasi-experimental study.

Items Studies reviewed

de Jong, Delbancoet Greenwood et Leeeta, Milanieta, Toscoseta, Weisneret
2016[14]  &,2012[34] &, 2014[16] 2017[18] 2017[19] 2016[21] 4, 2016[22]

Isit clear inthe study what isthecause, and 1 1 1 1 1 1 1
what is the effect?

Were the participantsincluded in any com- 0 0 1 0 1 1 1
parisons similar?

Were the participantsincluded in any com- 0 0 1 0 1 1 1
parisons receiving similar treatment/care,
other than the exposure or intervention of

interest?

Was there a control group? 1 0 1 1 1 0 1
Were there multiple measurementsof the 1 0 1 1 1 1 1
outcome both pre- and postintervention/ex-

posure?

Was follow-up complete and, if not, were 1 0 0 1 0 0 1

differences between groupsin termsof their
follow-up adequately described and ana-

lyzed?

Werethe outcomes of participantsincluded 1 0 1 0 1 1 1
in any comparisons measured in the same

way?

Were outcomesmeasured inareliableway? 1 0 1 1 1 1 1

[EnY
=
[EnY
[EnY
[l
[EnY
=

Was appropriate statistical analysis used?

Table 3. Study quality ratings for cohort study.

Items Studies reviewed
Dumitrascuet  Griffinet a, Henry et d, Jhamb et d, Pecinaet a, Saberi et d,
a,2016[15) 2016 [35] 2016 [23] 2015[17] 2017 [36] 2015 [20]

Were the 2 groups similar and recruited 1 0 0 0 0 0

from the same population?

Were the exposures measured similarly to 1 1 1 1 1 1

assign people to both exposed and unex-

posed groups?

Was the exposure measured inavalidand 1 1 1 1 1 1

reliable way?

Were confounding factors identified? 1 0 1 1 0 1

Were strategies to deal with confounding 1 0 1 1 0 1

factors stated?

Were the groups/participants free of the 1 0 0 0 0 1

outcome at the start of the study (or at the
moment of exposure)?

Were the outcomes measured inavalidand 1 0 1 1 1 0
reliable way?

Was the follow-up time reported and suffi- 0 0 0 0 0 1
cient to be long enough for outcomes to

occur?

Was follow-up complete, and, if not, were 0 0 0 0 0 1

the reasons to loss to follow-up described
and explored?

Were strategies to addressincompletefol- 0 0 0 0 0 1

low-up utilized?

Was appropriate statistical analysisused? 1 1 1 1 1 1
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Table 4. Study quality ratings for mixed method study.

Han et al

Items

Wade-Vuturdo et al, 2013 [13]

Quantitative portion

Were the criteriafor inclusion in the sample clearly defined? 1
Were the study subjects and the setting described in detail ? 1
Was the exposure measured in avalid and reliable way? 1
Were objective, standard criteria used for the measurement of the condition? 1
Were confounding factors identified? 1
Were strategies to deal with confounding factors stated? 1
Were the outcomes measured in avalid and reliable way? 1
Was appropriate statistical analysis used? 1
Qualitative portion

Is there congruity between the stated philosophical perspective and the research methodology? 0
Is there congruity between the research methodology and the research question or objectives? 0
Is there congruity between the research methodology and the methods used to collect data? 0
Is there congruity between the research methodology and the representation and analysis of data? 0
Is there congruity between the research methodology and the interpretation of results? 0
Is there a statement locating the researcher culturally or theoretically? 0
Is the influence of the researcher on the research, and vice versa, addressed? 0
Are participants, and their voices, adequately represented? 1
Istheresearch ethical according to current criteriaor, for recent studies, isthere any evidence of ethical approval 1
by an appropriate body?

Do the conclusions drawn in the research report flow from the analysis, or interpretation, of the data? 1

Overview of Studies

Multimedia Appendix 2 summarizes the main characteristics
of 24 studiesincluded in thisreview. Of the 24 included studies,
10 [24-33] were RCTs, 7 [14,16,18,19,21,34] were
quasi-experimental studies, 1 [13] was a mixed method study
using survey and focus groups, 1 [20] was a pre-post cohort
study, and the remaining 5 [15,17,23-36] were retrospective
cohort studies. Most studies [13,15-17,19-29,31-36] were
conducted in the United States. A total of 3 studies[25-27] were
published before 2010. A total of 2 studies[15,18] targeted an
inpatient population, and all others focused on an outpatient or
primary care population. A total of 2 studies [20,34] involved
multiple health systems, and all other studies (n=22) were
conducted within a single heath system. Targeted health
conditions included the following: hypertension [17,19,32],
depression [22,36], type 2 diabetes[13,16,24,26,27,29,33], HIV
[20], osteoporosis or osteopenia [31], coronary artery disease
[21], addiction [22], and obesity [30]. Patient outcomes
examined included the following: readmission [15], patient
knowledge of health information [18,22,25,29,31,33], blood
pressure (BP) control [17,19,21,32,33], symptoms of depression
[33,36], medication refill adherence [20], blood glucose
management  [13,21,23,24,26,32,33], weight  control
[21,27,30,32], preventive health service utilization (eg, cervical,
colorectal, and breast cancer screening) [16,23,28,33], and
cholesterol control [16,21,30,32,33].

http://humanfactors.jmir.org/2019/4/€15038/
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Characteristics of Patient Portal I ntervention

Multimedia Appendix 3 describes the detailed characteristics
of patient portal interventionsincluded in the review. The most
common patient portal intervention studied was an education
tool, available through the portal, tailored to the patient’s
condition to provide customized education [14,18,21,23-33].
Another common patient portal intervention was atailored alert
for chronic condition management [16,17,19,24,30], medication
refill [14,20,34], or preventive services[23,28] delivered through
the patient portal’s secure messaging to the patient. Patient
portal activation and use itself [15,21,23,28,32] and, in
particular, the use of secure messaging [13,16,20,21,26,32,36],
were examined in 12 studies. Primary care providers took part
in delivering the intervention in 4 studies [24,26,30], and
pharmacists took part in delivering the intervention in 2 of the
studies [14,19]. In most studies [13,15-17,19,36], the
intervention was a function through the patient portal and
without an individual clinician or administrator manually
delivering the intervention.

Effectiveness of Patient Portal I nterventions

Psychological and Behavioral Outcomes

Effects of patient portal interventions were tested in relation to
a variety of psychological (eg, health knowledge, decision
making, patient activation, and self-efficacy) and behavioral
(eg, adherence and preventive service use) outcomes.
Specifically, patient portal interventions were associated with
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asignificant increasein patient knowledge of ahealth condition
or topic in 4 studies [18,25,29,31]. Each of the 4 studies used
patient report and anonstandardi zed instrument to assess patient
knowledge. Similarly, in a pilot RCT [31], patients in the
intervention group reported significantly lower conflict in
making decisions (measured by the Decisional Conflict Scale)
and significantly higher preparation for making decisions
(measured by the Preparation for Decision Making Scale). In
contrast, 3 quasi-experimental studies reported no significant
difference in patient activation [21,22] or patient-reported
achievement of behavioral goals (eg, taking medications, healthy
eating, being active, monitoring, taking medications,
problem-solving, reducing risks, and healthy coping) [16] across
the intervention and control group. One of the
quasi-experimental studies that did not find a significant
differencein patient activation [22] did find that participantsin
the intervention group were more likely to talk to their health
providers about the health topic covered in the intervention.
Finally, aquasi-experimental study [14] investigating theimpact
of the portal’s secure messaging feature reported significantly
higher self-efficacy (measured using the Diabetes Management
Self-Efficacy Scale) and reports of a collaborative relationship
(measured by a self-developed questionnaire) at 26 weeks.

The effects of patient portal interventions on behaviora
outcomes were consistently positive. In a cohort study
comparing portal userswith non—portal users[20], portal users
had significantly higher medical refill adherence. Similarly, a
quasi-experimental study [34] investigating the impact of the
OpenNotesfeature of the patient portal reported proportionately
higher medication adherence measured by patient report and
analyzed with summary statistics. A retrospective cohort study
[23] and an RCT [28] found that patient portal users were
significantly more likely to engage in preventive health care
including breast and colorectal cancer screening and Pap smear
tests.

Clinical Outcomes

A total of 10 studiesincluded in the review reported on clinical
outcomes encompassing BP control [17,19,21,32,33], glycemic
control [13,16,21,24,26,32,33], cholesterol control
[16,21,30,32,33], and weight 10ss[30,32,33]. In aretrospective
cohort study [17] comparing patient portal users with
non—patient portal users, portal adoption was only associated
with improved BP control in unadjusted models. A
quasi-experimental study [19] found that the patient portal
intervention was significantly associated with achieving BP
control, compared with the control group. Theintervention also
included a remote, home-based telemonitoring program in
addition to the patient portal [19]. An RCT that focused on a
tailored patient portal for patients with uncontrolled diabetes
and included BP control as a secondary outcome [33] found no
significant differences between the intervention and control
groupsin BP control. Similarly, aquasi-experimental study [21]
and a cluster randomized trial [32] found no significant
difference in BP control between the intervention and control
groups.

Glycemic control, as measured by hemoglobin A;. (HbA ),
significantly improved at 6 months, compared with baseline,

http://humanfactors.jmir.org/2019/4/€15038/
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but the change at 12 monthswas nonsignificant in patient portal
users compared with no patient portal users in both an RCT
[33] and aquasi-experimental study [21]. A quasi-experimental
study [16], an RCT [24], and a cluster randomized trial [32]
also found no difference in glycemic control between the
intervention and control groups. A mixed method study with
no comparison group found that patient portal use was
significantly associated with lower HbA,. values [13]. In
addition, an RCT [26] investigating patient portal use found
that only the participants randomized to the patient portal who
sustained regular use reported significantly lower diabetes
distress (measured by the Problem Areas in Diabetes scale),
which, in turn, was significantly linked to lower HbA ;..

Effects of additional clinical outcomes including cholesterol
and weight control were also mixed. For example, cholesterol
control, measured by a low-density lipoprotein (LDL) level,
was significantly improved in theintervention group of an RCT
[33] but was hot significantly improved in theintervention group
of 2 quasi-experimental studies [16,21], an RCT [30Q], or a
cluster randomizedtrial [32]. Finally, an RCT [30] and acluster
randomized trial [32] both reported that participants who
received the patient portal intervention experienced significant
weight loss. In contrast, an RCT [33] investigating a patient
portal intervention tailored to patients with uncontrolled type
2 diabetes reported no significant difference in weight loss
among the intervention group.

Discussion

Principal Findings

To the best of our knowledge, thisisthefirst systematic review
that provides acritical appraisal of patient portal interventions
with relevant patient outcomes. Although the patient portal
interventions varied in their scope, methodol ogy, and outcomes,
evidence generally supported the use of patient portal
interventionsinimproving health knowledge[18,25,29,31] and
other psychological outcomes, such as decision making [31]
and self-efficacy [14], and behavioral outcomes, such as
medication adherence [20,34] and cancer screening [23,28].
Patient portal intervention was not effectiveinimproving patient
activation [21,22] or behavioral goal achievement [16]. Of
particular note, the positive effects of patient portal interventions
on medi cation adherence and cancer screening were consistent
across the studies, regardless of the study design, including
cohort study [20,34], quasi-experimental study [34], and RCT
[28]. These findings suggest patient portal as a promising
strategy to improve certain psychological outcomes and health
behaviorsviasimpleinterventions such asindividually tailored
messages [28], registration of patients in the Web-based refill
services [20,34], or open notes between the patient and the
provider [34]. Neverthel ess, these studies[20,28,31,34] included
predominantly white, middle-aged, and English-speaking
populations in their study samples. In addition, the studies
reporting positive behavioral outcomes involved a very large
sample size (>2000) for which even a small difference (eg,
between-group difference of 2.4% in the proportion of patients
up-to-date with cancer screening) [28] would result in a
statistical significance. Future research is warranted to include
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patients with more diverse backgrounds (eg, racial/ethnic
minorities, older patients, and individuals with limited English
proficiency) and of adequate statistical power for testing of
applicability and efficacy of patient portal interventions.

Patient portal interventions, overall, had little effectson clinical
outcomes addressed in the studies included in the review. For
example, of 5 studiesin which BP wasincluded as an outcome,
only 1 [19] found improved BP control, whereas the other
studiesdid not [21,33] or failed to identify any significant effect
in adjusted models[17]. Similarly, lessthan half of the 7 studies
[13,16,21,24,26,32,33] including glucose control asan outcome
had a significant finding but either in a noncontrolled setting
with no comparison group [13] or only for a short term (6
months) [21,33]. Effects of cholesterol control were also,
overal, insignificant, asonly 1[33] of 5 studies had significant
reductioninLDL. Theoverall lack of significant improvements
in the clinical outcomes might be attributable to a number of
methodological issues such as short-term follow-up or
insufficient power to detect changesin outcomes|[13,24,26,30].
More important, patient engagement with the porta
interventions was not evaluated at all in more than one-third of
the studies included in the review [15,17,18,20,23,26,28,31]
nor wasit systematically incorporated in the design and analysis
of the portal interventions. As some studies, where discussed,
generaly indicated positive changes in patient behaviors or
clinical outcomes for individuals with sustained engagement
with the portal [21,36], future patient portal interventions should
be expanded in scope to focus more on strategies to promote
active engagement of patients with the portal.

There are methodol ogical issues to be taken into consideration
when interpreting the findingsin thisreview. Although attrition
ranged from 0% [18,31] to 71% [34], attrition greater than 20%
was observed in more than one-third of the studies using a
longitudinal study design [14,24,25,28,29,32,34,36]; another
one-third did not report the number and/or reasonsfor participant
withdrawals or dropouts [17,19,20,23,26,35]. Furthermore, 7
studies [14,16,18,19,21,34] used a quasi-experimental study
design and, hence, were subject to threats to internal validity.
A lack of conceal ment was al so acommon methodol ogical issue
noted in more than half of the RCTs [24-31]. Nonblinding of
those delivering treatment or outcome assessorsislikely to have
led to the disclosure of group allocation or response bias, hence,
threatening the internal validity of the results. Future studies
should address these issues by concealing group assignments
and separating data collection from intervention delivery. In
addition, for reasons not explained in the studies examined, the
studies conducted in the United States also lacked complete
racial/ethnic diversity by including predominantly white, highly
educated, and highly literate in the study samples
[13,15-17,21-28,31-33,35,36], and in some cases, such data
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were not reported [19,20,23,29,34]. The failure to include
participants with diverse backgrounds in the sample of studies
conducted in the United States limitsthe generalizability of the
study findings. It is furthermore notable that patient portal
intervention modalitiesincluded in thisreview involved aform
of text messaging activities most often designed for those with
high computer literacy skills[32]. Future studies need to include
more diverse populationsin the study sample such as nonwhites
and individuals with limited English proficiency to account for
the rapid increase of the populations and those with limited
computer literacy. In addition, Future research needs to expand
the nature and scope of the modalities in patient portal
interventions beyond simple digital text messaging by using a
more interactive way of engaging patients, such as using voice
and video modalities.

Limitations

A number of limitations of this review should be noted. First,
it is possible that we did not find al relevant articles in the
literature. To avoid this, we conducted an extensive systematic
electronic search using a compressive list of Medical Subject
Heading terms, after consultation with an experienced health
science librarian, in addition to hand searches of references of
the identified studies. In addition, we did not include gray
literature such as reports from organi zations; hence, publication
bias may exist. We included only articles written in English;
therefore, thefindings cannot be generalized to studies published
in non-English languages. Finaly, the studies included in the
review used predominantly non-Hispanic white, highly educated,
and highly literate individuals, limiting the generalizability of
study results. Therefore, the findings from this review should
be interpreted with caution.

Conclusions

Our review of 24 articles of various study designs shows that
patient portal interventions can promote positive psychological
outcomesfor adultsin outpatient [14] or primary care[25,29,31]
or those in surgery department [18]; increase medication
adherence among patients with HIV [20] or those in primary
care [34]; and increase cancer screening among those in
outpatient or primary care [28]. We were unable to find
sufficient evidence to support patient portal interventions as an
effective approach for improving clinical outcomes, as some of
the included studies reported positive improvements in BP
control [17,19], short-term glycemic control [13,21,33],
cholesterol control [33], and weight loss [30], whereas others
did not [16,21,24,30,32,33]. Although several methodological
biases and weaknesses were noted in reference to the patient
portal interventionsincluded in thisreview, our findings suggest
the need for more rigorous and continued evaluations of this
approach for a broader range of outcomes and populations.
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Abstract

Background: Frequent vital sign monitoring during and after transfusion of blood products and certain chemotherapies or
immunotherapiesiscritical for detecting infusion reactions and treatment management in patients. Currently, patients return home
with instructions to contact the clinic if they feel unwell. Continuous monitoring of vital signsfor hematological patients treated
with immunotherapy or chemotherapy or receiving blood transfusions using wearable electronic biosensors during and post
treatment may improve the safety of these treatments and make remote data collection in an outpatient care setting possible.

Objective: Thisstudy aimed to evaluate patient experiences with the Vital Patch wearable sensor (Vital Connect) and to evaluate
the usability of data generated by the physlQ acceleratel Q monitoring system for the investigator and nurse.

Methods. A total of 12 patientswith hematological disordersreceiving red blood cell transfusions, anintravenous (1V) proteasome
inhibitor, or an IV immunotherapy agent were included in the study and wore the VitalPatch for 12 days. Patients completed
guestionnaires focusing on wearability and nurses completed questionnaires focusing on the usability of the Vital Patch.

Results: A total of 12 patients were enrolled over 9 months, with 4 receiving red blood cell transfusions, 4 receiving 1V
proteasome inhibitors, and 4 receiving 1V immunotherapy. These patients were treated for diseases such as multiple myeloma,
myelodysplastic syndrome, and non-Hodgkin lymphoma. Of these patients, 83% (10/12) were aged 60 years and older. A total
of 4 patients (4/12, 33%) withdrew from the study (3 because of skinirritation and 1 because of patch connection issues). Patients
wore biosensor patches at baseline and for 1-week post administration. Patient-reported outcomes (PROs) were collected at
baseline, day 1, day 5, and day 8. No difference in the PRO was observed when nurses or patients applied the patch. PRO data
indicated minimal impact on the patient’slife. Ease of use, influence on sleep, impact on follow-up of health, or discomfort with
continuous monitoring did not change between baseline and day 8. Changesin PRO were observed on day 5, where a20% (2/10)
increasein skin irritation was reported. Withdrawals because of skin irritation were reported in al cases when wearing the second
patch. Nurses reported the placement of the Vital Patch to be easy and felt measurements to be reliable.

Conclusions: Generally, the VitalPatch was well tolerated and shown to be an attractive device because of its wearability and
low impact on daily activitiesin patients, therefore making it suitable for implementation in future studies.

(IMIR Hum Factors 2019;6(4):€15103) doi:10.2196/15103
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Introduction

Background

Although continuous patient monitoring is often thought to be
reserved for intensive care units, the need for frequent
assessment of vital signs is necessary in other clinical
circumstances aswell. Examples of these circumstancesinclude
during and after transfusion of blood products, and during and
after transfusion of certain chemotherapies and immunotherapies
[1,2]. Receiving these transfusions and infusions can result in
untoward reactions that typically manifest as abnormal vital
signs before or simultaneously with an adverse event (AE), also
known as an infusion reaction [3-5]. For example, 2.1% of all
recipients of blood products experience atransfusion reaction,
some of which can be life threatening. In addition,
administration of many anticancer drugs hasarisk for infusion
reactions [6]. Therefore, frequent vital sign monitoring during
and after treatment is essential to prevent poor patient outcomes.

Even when intensive vital sign monitoring occurs, infusion
reactions can go unrecognized. One reason may beinconsi stent
vital sign assessment [5,7-10]. In one study, researchers found
27.4% (168/614) of nursing staff estimated respiration rate
rather than measure it [11]. In many cases, physicians sent
patients home after transfusion and infusion therapy with
instructions to contact the clinic if the patient became unwell
[6]. This leaves the possibility of late detection of infusion

Tonino et al

reactions open. These findings demonstrate that strategies for
patient assessment during and following transfusion and infusion
are suboptimal.

To improve the detection of infusion reactions, various
interventions have been explored, such as additional training
on identifying possible infusion-associated AEs for nurses[2].
Increasing nurses  knowledge of risk factors for
infusion-associated AES[12] has been implemented, in addition
to guidelines to intensify monitoring of infusion recipients at
higher risk. Process changes, such as standardized handoff forms
[1] and clinica decision support systems [13], are other
strategies used to improve safety of transfusions and infusions.
Nonetheless, the challenge of adequate assessment during
transfusion and infusions remains.

The evolution of digital health and biosensors has opened the
possibility of an easier and more effective way of monitoring
and analyzing vital signsin patients during and after the receipt
of transfusionsand infusions . Using these technol ogies, ahealth
care professional may have greater insight into apatient’s health
status. One such product is the acceleratelQ and VitalPatch
system. AcceleratelQ is an end-to-end clinical-grade system
that collects datafrom wearable sensors (in this case Vital Patch).
Acceleratel Q applies Food and Drug Administration—cleared
artificial intelligence analytics to display indicators and data
streams through a Web portal. Clinicians can then see any
physiological changes indicative of clinical deterioration in
patients outside of the acute setting (see Figure 1).

Figure 1. The acceleratel Q end-to-end solution. IT: information technol ogy.

Wearable
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Mobile device
and data plan

Objectives

The aim of this study was to evaluate whether the acceleratel Q
and Vital Patch system is a practical way to monitor transfusion
patients and whether patients find it acceptable to do so. We
performed a pilot study to determine whether it was feasible to
implement this system in the clinic and to support future studies,
with afocus on wearability, usability of data, and safety. These
pilot data will be used to inform a further definitive trial to
optimize recruitment, treatment compliance, and follow-up
protocols.
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Methods

Study Design

Thisstudy wasathree-arm, parallel, single center, observationd,
nonrandomized, open-label feasibility study. The study aimed
to explore wearahility, usability, and safety of use of the
acceleratelQ and VitalPatch system in a population of
transfusion and infusion patients.

Themedical ethicscommittee, Zuidwest Holland, granted ethical
approval, and the board of the Haga Teaching Hospital granted
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approval. The tria was performed in accordance with Good
Clinical Practice guidelines and the Declaration of Helsinki.
Patient datawere anonymized to ensure patient privacy. Storage
and handling of personal data complied with the General Data
Protection Regulation and Medical Treatment Agreement Act,
Dutch law.

The study population was comprised of 12 adult participants
with a confirmed hematological disorder distributed over 3
different groups. Groups consisted of: (1) 4 patients receiving
red blood cell transfusions; (2) 4 patients receiving intravenous
(IV) proteasome inhibitors; and (3) 4 patients receiving 1V
immunotherapy. Patients with severe pulmonary comorbidities,
arrhythmias, or other significant conductivity disorders, or with
known skin allergies or conditions that might compromise the
patient’s safety or quality of data, were excluded. Patients were
recruited by their own physician in the Haga Teaching Hospital
and included after informed consent was obtained.

Intervention

Participants in the study received standard care in addition to
vital sign monitoring through the acceleratel Q and VitalPatch
system. This system consists of the VitalPatch, a disposable
adhesive patch biosensor that incorporates 2 surface electrodes
with hydrogel and a thermistor on the bottom of the patch. A
4-day battery and an electronic module with an embedded
processor, a microelectromechanical system tri-axial
accelerometer, and a Bluetooth |ow-energy transceiver are al'so
part of the sensor. The patch’s sensors facilitate continuous,
near real-time monitoring of heart rate, R-R interval, heart rate
variability, respiratory rate, single-lead electrocardiography,
skintemperature, body posture, fall detection, and activity. Data
are sent via Bluetooth to a mobile phone (Samsung J327V,

Figure 2. VitalPatch placement.
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Outcome M easures and Data Collection

To understand the acceptability of use of the acceleratel Q plus
VitalPatch system by patients and health care professionals, we
assessed wearability and usability. Wearability was measured
by a questionnaire, completed by patients at baseline, day 1,
day 5, and day 8. The questionnaire was in the participant’s
native language of Dutch. Questions focused on the patient’s
evaluation of their experiences with the VitaPatch. They
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Android), which uploads the data over mobile data networksto
the physlQ acceleratel Q cloud platform.

A universal smartphone was provided to maintain quality
systems and standardsin clinical and trial use. When the phone
to patch distance exceeds blue tooth range, which is about 20
feet, the patch will store data and offload it when the phone is
back in range. Raw data are then analyzed to extract further
vital sign features and to detect vital sign anomalies in the
patient physiological response. After that, the smartphone
transmits datato the acceleratel Q data platform. physl Q operates
in line with national standards for the privacy of health
information and regulations for electronic records and
signatures, pursuant to the Health Insurance Portability and
Accountability Act of 1996 and the Code of Federal Regulations
(CFR), respectively.

Patientswore a Vital Patch for amaximum of 12 days. Thefirst
patch was placed the week before the start of treatment and
worn for 4 days to generate baseline data. The second patch
was placed at the start of treatment (or the day before for
transfusion patients), and a third patch, necessary because of
battery life, was placed after 4 days by the patient at home (see
Figure 2). The patch cannot be submerged in water, so while
wearing the patch, patients could not swim or bathe. Showering
was allowed.

A total of 2 nurses accessed acceleratel Q through a standard
Web browser that displayed a patient dashboard. Within the
dashboard, the nurses had access to data and analytics to
determine if there were any abnormal reactions or potentially
dangerous AEs associated with the treatment. The nurses aso
generally assessed the accuracy of monitoring but did not treat
subjects based on portal data.

i . e

completed 10 questions by indicating on a Likert-type scale
(except for question 2, which was binary [0/1]) whether they
agreed (10) or disagreed (1) with the statement. There was one
yes/no question.

“‘ﬂfl»

L

Participating nurses completed a survey at the end of the study,
evaluating their experience with the VitalPatch as a health care
professional. The survey consisted of 3 questions with a
Likert-type scale and 3 open-ended questions. Both
guestionnaires were developed by the investigator and
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underwent face validity. Safety outcomes were also assessed
by tracking AEs related to wearing the biosensor.

Statistical Analysis

No sample size calculation was performed as this was an
exploratory study. However, data were reviewed for trends.
Descriptive statistics were used and means compared. AEswere
analyzed by describing timing and extent of skin reaction.

Table 1. Baseline characteristics.

Tonino et d

Results

Inclusion

From February to October 2018, 12 patients were enrolled in
the study. Participants included 4 patients receiving red blood
cell transfusions, 4 receiving proteasome inhibitors, and 4
receiving IV immunotherapy. These patients were receiving
treatment for various diseases, including multiple myeloma,
myelodysplastic syndrome, and non-Hodgkin lymphoma. A
total of 83% (10/12) of the patients were aged 60 years and
older, 83% (10/12) were mde, and 92% (11/12) were
non-Hispanic white (see Table 1). During the study, no abnormal
reactions or AEs to transfusions and infusions occurred.

Characteristics

Value, n (%)

Age (years)
40-49
60-69
70-79
Hematological disorder
Multiple myeloma
Myelodysplastic syndrome
B-Thalassemia
Non-Hodgkin lymphoma
Treatment

Red blood cell transfusion

R-CHOP?

Carfilzomib and Dexamethason

Carfilzomib, Lenalidomide and Dexamethasone
Skin color

White

Dark
Sex

Male

Female

2(17)
6 (50)
4(33)

4(33)
2(17)
1(8)

5(42)

4(33)
4(33)
3(25)
1(8)

11(92)
1(8)

10 (83)
2(17)

8R-CHOP: doxorubicin, cyclophosphamide, vincristine, rituximab, and prednisone.

Wear ability

Wearability was measured through patients completing an
11-question survey (see Table 2 and Multimedia Appendix 1).
No difference in patient-reported outcomes (PROs) was
observed when either the nurses or the patients applied the patch.

http://humanfactors.jmir.org/2019/4/€15103/
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Patients considered wearing the patch pleasant (mean 6.7/10),
and the patch remained in place (mean 8.1/10). Patients reported
little discomfort (mean 2.2/10) and little trouble with sleeping
because of the patch (1.6/10). Patients did not feel the patch
wasin theway (mean 2.3/10) and did not experience restrictions
in daily activities because of wearing the patch (mean 1.3/10).
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Table 2. Questions on patients' experience with the VitalPatch. Patients responded on a Likert-type scale whether they agreed (10) or disagreed (1)

with the statement.
#  Question Baseline Day 1 Day 5 Day 8 Total
(n=10) (n=12) (n=10) (n=8) (N=40)
1 Was it easy placing the patch? (mean; scale 1-10) 9 9 7.8 85 8.6
2 Problems placing patch? (cumulative; yes=1, no=0) 1 1 2 1 13
3 Isit pleasant wearing the patch? (mean; scale 1-10) 7.1 6.2 6.1 75 6.7
4 Sensethat health is being monitored? (mean; scale 1-10) 52 5.0 4.8 55 51
5 Discomfort wearing the patch? (mean; scale 1-10) 20 23 25 19 22
6  Trouble sleeping due to the patch? (mean; scale 1-10) 12 18 16 16 16
7 Was the patch in the way? (mean; scale 1-10) 27 23 2.6 16 2.3
8 Did you experience skin irritability? (mean; scale 1-10) 14 2.3 34 2.3 24
9 Did the patch stay in place? (mean; scale 1-10) 7.8 8.3 7.7 8.8 8.1
10 Any restrictionsin daily activities due to patch? (mean; scale 1-10) 11 13 14 13 13
11 Do you have the sense of being watched because of the patch? (mean; scale 1-10) 2.1 1.9 19 21 2.0

Patients’ reports of skinirritation did demonstrate a change over
the patch-wearing period (mean of question 8 at baseline: 1.4;
day 1: 2.3; day 5: 3.4). In fact, 3 patients withdrew from the
study because of skin irritation. One of these dropouts had a
case of relatively severe dermatitis with impacted skinintegrity,
the other 2 had mild discomfort with minor erythema. Themean
of question 8 at day 8, however, normalized to 2.3. The dropout
because of skin irritation caused a lower completion of PROs
at day 8, biasing results. When withdrawals are excluded, the
mean of question 8 at day 5 is comparable with that of day 8.
Thiswas also the case for prominent differences at question 3,
guestion 5, question 7, and question 9 (corrected mean for
withdrawal at day 5: 2.0, 1.7, 2.5, and 9, respectively). In
addition to the questionnaire, connectivity issues between the
patch and the phone were reported by 2 patients as bothersome
(17%, 2/12). For one of the patients, thisled to withdrawal from
the study.

Usability

Usahility was measured by a survey completed by 2 research
nurses. Placement of the patch was reported to be easy (9/10).
Initially, connecting the patch to the phone was at times
troublesome but not insurmountable. The ability to monitor
patients' vitalsin this study was considered moderately pleasant

(6.5/10). Research nurses considered data measured by the
VitalPatch to be reliable (8/10).

A total of 4 patients (33%, 4/12) voluntarily withdrew from the
study (3 because of skin irritation and 1 because of Bluetooth
connection issues). Withdrawals because of skin issues were
all reported when wearing the second patch. Withdrawalswere
evenly distributed over all 3 groups. Neither age, disease,
therapy, or other demographic factors showed a trend with
withdrawal or skin irritation.

Discussion

Principal Findings
This feasibility study focused on the wearability and usability
of the VitalPatch in the outpatient setting in patients receiving

http://humanfactors.jmir.org/2019/4/€15103/

transfusions or infusions. We quantified the user experience
among 12 patients wearing the patch for 12 days. Apart from
skin irritation related to the patch in 3 patients, there was
positive feedback on comfort and usability of the patch, and
emphases on limited restrictions in daily activities because of
the patch. Nurses reported ease of use and comfort with relying
on data measured by the Vital Patch.

The dropout rate was high compared with earlier work by
Selvaragj [14], where out of 70 patientswearing the HealthPatch
for 50 days, 6 patients withdrew. Selvargj also revealed skin
irritation issues but also found the need to shave chest hair,
personal lifestyle choices, frequent travels, and compensation
asreasonsfor withdrawing from the study [14]. Themain reason
for dropout in our study was skin irritation. Potentially because
our study group patients mainly consisted of patients with
hematol ogical malignancies, they were burdened so heavily by
their disease and treatment that even relatively small
inconveniences were enough to withdraw. Another explanation
could be that patients needed more guidance in the first week
of wearing the patch. Patients who wore the patch for thewhole
duration of the study, and thus had gained experience with it,
reported little to no inconveniences. Small inconveniences,
while missing guidance and experience with the patch, could
discourage a patient enough to contribute to discontinuation of
use.

Commercial use of the VitalPatch has revealed skin irritation
in some subjects, which prompted physlQ’s internal review of
the VitalPatch and its relationship to skin irritation. It was
discovered that the number of skin irritation reports increased
(while statistically nonsignificant) after the introduction of
Cavilon as a skin barrier. Therefore, Cavilon use has since
ceased to be part of the patch placement instructions.
Nonetheless, Cavilon usein this study might explain the dermal
issues. Furthermore, we found no correlation in demographics,
treatment, or other known parameterswith skinirritation. Taking
into account that the HealthPatch used in Selvarg)’s trial [14]
is a precursor of the VitalPatch, it is more plausible that the
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high dropout rate found in our study issimply caused by chance
and the small sample size and not because of the product itself.

Strengths and Limitations

Sample size is a limitation of this study. Owing to the
exploratory nature of the study, no sample size calculationsand
no statistical analysis have been applied. Another restriction is
that dropouts did not complete the PRO survey at day 8. When
comparing the mean values of the PRO survey at day 5 and day
8, it appears time improved patients’ experience with the
Vital Patch: PRO data at day 8 were clearly morefavorable than
those of day 5. However, when corrected for the withdrawals,
the PRO means at day 5 and 8 remained the same. Thus, no
changes in comfort and skin irritation were observed from day
5 onward. Furthermore, the fact that our cohort was
predominantly comprised of older white men reduces its
generalizability and is alimitation of this study.

Relationship to Previous Studies

Overall, comfort, wearability, and usability were comparable
with the outcome of Selvarg’s trial, who also described
encouraging feedback on patch-type biosensors for continuous
home use [14]. Chan et a [15] looked into the accuracy and
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usability of measurements of the HealthPatch. These appear to
be of comparable accuracy with those made by traditional, larger
medical devices. They conclude their article noting that it is
important that such a device must be easy to use if it is to be
widely adopted. Our data demonstrated ease of use for patients
and nurses alike.

Future Per spective

Besides aiding future studies, the Vital Patch has great potential
for in- and outpatient health care. For instance, patients
undergoing intensive treatment, such as those receiving an
autologous stem cell transplantation, might benefit from
continuous monitoring through quick registration and
management of adverse events. Finally, in time, when enough
experience with the VitalPatch has been gained, it may reduce
nurses workload by replacing frequent vital sign monitoring.

Conclusions

Among a variety of wearables [16], this report shows the
VitalPatch to be an attractive device because of its wearability
and low impact on daily activitiesin patients, therefore making
it suitable for implementation in future studies.
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Multimedia Appendix 1

Means of responses. Patients responded by indicating on a Likert-type scale whether they agreed (10) or disagreed (1) with the
questions (presented in Table 2). A change in skinirritability (Q8) over timeisvisible.
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Abstract

Background: In recent years, interest in digital technologies such as electronic health, mobile health, telemedicine, big data,
and health apps has been increasing in the health care sector. Acceptance and sustainability of thesetechnologies play aconsiderable
role for innovative health care apps.

Objective: This study aimed to identify the spread of and experience with new digital technologies in the medical sector in
Germany.

Methods: We analyzed the acceptance of new health care technol ogies by applying the Technology Acceptance Model to data
obtained in the German ePatient Survey 2018. This survey used standardized questionnaires to gain insight into the prevalence,
impact, and development of digital health applicationsin a study sample of 9621 patients with acute and chronic conditions and
healthy users. We extracted sociodemographic data and details on the different health app types used in Germany and conducted
an evaluation based on the Technology Acceptance Model.

Results: The average age of the respondents was 59.7 years, with a standard deviation of 16 years. Digital health care apps were
generally accepted, but differences were observed among age groups and genders of the respondents. Men were more likely to
accept digital technologies, while women preferred coaching and consultation apps. Analysis of the user typology revealed that
most users were patients (n=4041, 42%), followed by patients with acute conditions (n=3175, 33%), and healthy users (n=2405,
25%). The majority (n=6542, 68%) discovered coaching or medication apps themselves on the internet, while more than half of
the users faced initial difficulties operating such apps. The time of use of the same app or program ranged from a few days
(n=1607, 37%) and several months (n=1694, 39%) to =1 year (n=1042, 24%). Most respondents (n=6927, 72%) stated that they
would like to receive customized health care apps from their physician.

Conclusions: The acceptance of digital technologiesin the German health care sector varies depending on age and gender. The
broad acceptance of medical digital apps could potentially improve individualized health care solutions and warrants governance.

(IMIR Hum Factors 2019;6(4):€13472) doi:10.2196/13472

KEYWORDS

innovative health care applications; e-Health; Technology Acceptance Model; health care innovation; el ectronic medical records;
ePatient Survey; sex differences; medical technology

health care applications include electronic health records,
electronic prescriptions, and digital organization structures in

Globalization has mitigated atechnological changeintheheath  the health care sector [1]. The introduction of digital
care sector. Thus, the application of digital technologies in technol ogiesin medicine faces specific barriers such as end user

medicine is becoming increasingly important. Internet-based ~ @cceptance [2]. Acceptance is understood to be the result of
perception, aconcluding evaluation, and afina decision, which
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leads to a specific attitude or voluntary action. The Technology
Acceptance Model (TAM), developed in the late 1980sto study
theuse of digital technologiesby employees, isastandard model
to conduct acceptance research in the medical sector [3].

According to TAM, the user’s intention to employ a new
information system isinfluenced by his or her perception of its
benefits and accessibility [2,4,5]. In other words, it identifies
two main factors that determine the acceptance of an app:
“perceived usefulness’ and “perceived ease of use” [2,4]. The
TAM is derived from the Theory of Reasoned Action, which
aims to explain the behavior of users. It may serve to derive
predictions about the end user acceptance and to evaluate and
confirm already accepted apps [6,7]. The TAM has been
devel oped continuousdly in the course of further research[2,8,9].
Because the previous theoretical models were incomplete, Lee
and Coughlin (2015) developed a 10-factor model as an
integrative approach to represent atotal of 10 factors that may
influence acceptance, namely value, usability, affordability,
accessibility, technical support, social support, emotion,
independence, experience, and confidence [10].

The acceptance of new technologiesin medicine may facilitate
access to health-related information or health care services and
communication and may thereby significantly reduce errorsand
costs [2]. Identifying the crucial factors that constitute barriers
may be decisive to ensure the acceptance of such innovative
technologies[11]. It may al so increase patient safety and ensure
patient-centered care[12]. For example, an app such asan online
patient record is directly linked to the improvement of
Germany’s health care system in terms of its integrated care,
genera practitioner—centered care, and outpatient specialist
medical care. Thus, the goal of the implementation of such a
record is its integration into the health care system, enabling
appropriate and timely decision making and treatment [12].

The purpose of this study was to employ TAM to evaluate
datasets pertaining to the use of digital technologiesin medicine
in order to determine their acceptance in Germany. The study
was based on the ePatient Survey 2018, a market research
assessment tool employed to evaluate the target groups of
medical digital technologies. This survey entails questions on
digital skills, user profiles, and possible apps and aims to
generate a representative picture of the acceptance and spread
of new digital technologies in medicine to derive respective
practical recommendations for action [13].

Methods

Resear ch Philosophy, Design, and Strategy

The ePatient Survey is one of the most comprehensive online
surveysin the German-speaking region and has been conducted
annually in the digital health sector since 2010 [13].
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The survey uses standardized questionnaires to provide
information about the prevalence, impact, and development of
digital health apps. These questionnaires are distributed to
patients across Germany through health-related websites,
newsletters, and online communities. The participation is
anonymous and voluntary. There are no defined exclusion or
inclusion criteria other than participation in the online survey
and completion of the entire questionnaire. The ePatient Survey
2018 was conducted between March 1 and May 1, 2018. A total
of 37,589 participants were included, of which 9664 datasets
werecompleteand afinal 9621 were evaluated. The LimeSurvey
software (Hamburg, Germany) was employed to conduct the
survey. The evaluation of this survey assessed the responsesto
the following eight questionnaire items, with multiple answers
allowed, where applicable:

1. Onlineprogramsand appsfor health topics: How well were
you able to handle them at the beginning?

2. What was the longest time you have ever used the same
app or specific online disease, treatment, or health program?

3. Precisely how did your medication app help you?

4. How exactly did your online coaching program help you?

5. You said you have used an online coaching program for
your illness or an app for your medications: Do you
remember where you found out about this application?

6. Imagine that someone recommends an online program or
app customized for your illness/treatment. From whom
would you most like to receive it?

7. Imagine that you as a patient use an online program or an
app that storesall your illnessdatafor you at all times. With
whom would you want to share this data (as a patient)?

8. Imaginethat an app or an online program istailored to you
and your illness, including diagnostic and treatment data.
From whom would you use such an application?

These questions were categorized according to TAM into
guestions assessing the “ perceived use” and the * perceived ease
of use”

Data Collection and M ethodological Steps

Digital Health Care Apps

The first step was identification of the most common types of
digita health care apps, which cover al information and
communication technologies in the health sector including
electronic health, mobile health, telemedicine, big data, and
health apps [14]. The apps can be classified into seven types:
health literacy promotion, analysis and knowledge, indirect
intervention, direct intervention, case history documentation,
organization and management, and purchasing and preventive
[15]. The content of each category islisted in Table 1.
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Table 1. Types of digital health care. Source based on Thranberend at al [15].

Type of application

Content of gpplication

Type 1: Promoting health literacy

Type 2: Analysis and knowledge

Type 3: Indirect intervention - promotion of self-efficacy, adherence, and
safety

Type 4: Direct intervention - change of skills, behaviors, and conditions

Type 5: Documentation of health and medical history

Type 6: Organization and administration

Type 7: Purchasing and medical care

Information related to health or illness concerns (eg, health portals, provider
comparison portals)

Point-by-point collection and evaluation of health-related information (eg,
symptom checker, hearing test)

Continuous collection and evaluation of health-related information (eg,
digital diaries for the chronically ill, medication-taking reminder, patient
communities)

Prevention or treatment (eg, online courses, tutorials, smartphones as
hearing aids)

Storage and administration of dataand reports (eg, electronic patient
records)

Process management in the health care sector (eg, online offices, appoint-
ment scheduling)

Purchasing products (eg, online pharmacies)

Sociodemographic Data

In the second step, sociodemographic data of the ePatient Survey
2018 was evaluated to alow for ranking of the evaluation of
the respondents based on their age and educational level.

User Typology

Thelast step in the study was an assessment of the user typology
and differentiation into healthy users, patients with acute
conditions, and patients with chronic conditions and
characterization of users versus nonusers.

Ethics

Ethical standards associated with social science research were
applied to this research. This study aimed to interpret the data
such that it reflected its origina emphasis rather than the
researchers’ own preferences. Moreover, the study protected
the privacy of the sources of any views expressed within the
study interviews by conducting the survey in an entirely
anonymous fashion. At no point were any persona data
pertaining to the respondent’s name or medical records obtained.

Results

Sociodemographic Data

The average age of the respondentsin the study was 59.7 years
(SD 16 years). The mgjority of the respondents aged <40 years
were female (n=6735, 70%). In contrast, 60% (n=5773) of the
respondents aged >70 years were male [13]. In terms of the
educational level, 41% (n=3945) of the respondents had a
university or technical college degree, 40% (n=3848) had a
high-school ~ diploma  (“Realschulabschluss’) or a
university-entrance diploma (“Abitur”) without higher studies,
and 18% (n=1732) had a certificate of secondary education
(“Hauptschulabschluss’). In an al-German comparison, the
academic rate in the survey was well above average, which did
not significantly affect the study’s validity [13]. In addition,
72% (n=6927) of the respondents had government insurance,
while 11% (n=1058) had aprivate insurance and 17% (n=1636)
had both.

http://humanfactors.jmir.org/2019/4/€13472/

Frequency of Used Health Care Apps

The most common type of health care app was an online medical
appointment scheduling app (n=2309, 24%), followed by
tracking apps (n=1827, 19%) that record all types of data
collections. Coaching apps (n=1347, 14%) and an online medical
second opinion app (n=770, 8%) were also in relatively
widespread use. Apps for diagnosis (n=577, 6%), check-ups
(n=385, 4%), online health records (n=241, 2.5%), and online
medical consultations (n=96, 1%) were less widely used [13].

User Typology

Long-term patients with chronic diseases accounted for the
greatest proportion of users (n=4041, 42%); thisgroup consisted
of predominantly male patients with an average age of 63.3
years and no academic background. The majority of those with
chronic diseases (n=2966, 73.4%) were receiving treatment at
the time of the survey, with 51% (n=1513) of these patients
taking medication, 19% (n=564) taking part in physical therapy,
and 17% (n=504) receiving regular outpatient and inpatient
treatment in aclinic.

Diseases for which digital apps were employed included
primarily diseases of the locomotor system (n=1948, 27%),
cardiovascular diseases (n=1876, 26%), and metabolic diseases
(n=1448, 20%), followed by pain syndromes (n=938, 13%),
psychiatric disorders (n=866, 12%), and ophtalmological
diseases (n=721, 10%). The second largest group comprised
patients with acute conditions (n=3175, 33%), with an average
age of 56.6 years, and this group had a higher proportion of
women (n=2000, 63%). Users in this category tended to be
college graduates. Healthy users made up the smallest group
(n=2405, 25%), with an average age of 58.6 years and no
sex-relevant tendencies; this group had a significantly higher
proportion of university/college graduates [13]. Most patients
were receiving ongoing treatment during the survey and thus
used the internet more frequently. The second most common
phase was change of treatment or desire for achange; this phase
was associated with dlightly increased internet usage [13].

The intensity of digital medical app use was classified into
nonusers, users, and intensive users. Nonusers were defined as
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never having used any digital medical app due to the lack of
need for or interest in such apps. Peoplein this category showed
alimited willingness to share their data and a certain mistrust
toward anybody but their physician. The average age in this
group was 63 years, 4 years above the overall age average of
59 years. The level of education of people in this group was
dightly lower than that in the user group [13]. The user group
comprised people who regularly used digital apps for medical
devices, medication, coaching, and obtaining a second opinion
online. Peoplein this group had a higher level of knowledge, a
higher need for an online health record, and were generally
more willing to share their personal data.

Of the respondents aged <40 years, the majority were women,
whileahigher proportion of men were observed in the age group

Safi et al

of those aged >60 years. The average age in this group of 52
yearswas 7 years below the average age of 59 years. This user
type had a dlightly higher level of education than nonusers.
Intensive users exhibited the greatest need for online medical
records and consequently had the highest knowledge. The most
frequently used apps in this group were, similar to the user
group, those for medical devices, medications, coaching, and
obtaining an online second opinion. Every second personinthis
group had completed an academic degree[13]. Theaverage age
wasthe same asthat in the user group (52 years)—7 years below
the overall age average. A higher age correlated with a higher
proportion of men.

The evaluation results of the responses to the questionnaire
items are summarized in Table 2.

Table 2. Summary of responses to the questions of the ePatient Survey 2018.

Questions used in the study from the ePatient Survey 2018

Evaluation of the responses

Questions assessing the per ceived usefulness according to the TAM @

“Imagine that you as a patient use an online program or an app that
storesall your illness datafor you at all times. With whom would you
want to sharethisdata (asapatient)?’ (value, social support, emotion,
confidence)

“What was the longest time you have ever used the same app or spe-
cific online disease, treatment, or health program?’ (experience, us-
ability)

“Precisely how did your medication app help you?’ (value, usability,
accessibility, emotion, independence, experience, confidence)

“How exactly did your online coaching program help you? -1 cope
much better with my illness and my everyday life with the illness”
(value, usability, accessibility, technical support, social support,
emotion, independence, experience, confidence)

Questions assessing the perceived ease of use according to the TAM

Online programs and appsfor health topics: “How well wereyou able
to handleit at the beginning?’ (usability, accessibility, independence,
experience, confidence)

“You said you have used an online coaching program for your illness
or an app for your medications. Do you remember where you found
out about this application?’ (accessibility, independence)

“Imagine that someone recommends an online program or app cus-
tomized for your illness/treatment. From whom would you most like
to get it?" (technical support, social support, emotion, experience)

“Imagine that an app or an online program istailored to you and your
illness, including diagnostic and treatment data. From whom would
you use such an application?’ (affordability, accessibility, technical
support, social support, emotion, independence, experience, confi-
dence)

In this scenario, 81% (n=7793) would like to share their data with their
attending physician, 35% (n=3367) with their clinic, 28% (n=2693) with
their health insurance provider, 13% (n=1251) with none of the above,
and 5% (n=481) with the company producing their medication.

37% (n=1607) of users stopped using it after only afew days, 20% (n=869)
after afew weeks, 19% (n=825) after afew months, and 24% (n=1043)
used it for =1 year.

51% (n=306) of users said it helped them take their medication regularly,
27% (n=162) said it made no difference, 22% (n=132) saw somewhat of
an improvement, 57% (n=342) saw an improvement in handling their
medication, 29% (n=174) saw somewhat of an improvement, and 14%
(n=84) did not see an improvement.

33% (n=41) of online coaching program users said they were coping better
with their illnessin everyday life, 50% (n=63) saw somewhat of anim-
provement, and 17% (n=21) saw no improvement.

More than 50% (total N=4446) of usersinitially had minor to major diffi-
culties operating health programs and apps, 46% (n=2045) stated that it
was easy from the start, 39% (n=1734) stated that it required some exper-
imentation and patience, and 15% (n=667) had major issues.

68% (n=717) discovered the app by searching the internet themselves,
16% (n=169) received a recommendation for the app from their health
insurance fund, 9% (n=95) from their physician, 8% (n=84) from family
and friends, 8% (n=84) from magazines or the radio, and 5% (n=53) from
their pharmacy.

72% (n=6927) would prefer to get this app from the attending physician,
40% (n=3848) from their health insurance provider, 20% (n=1924) would
search for it by themselves on the internet, 15% (n=1443) would obtain
it through apharmacy, 13% (n=1251) from their hospital, and 8% (n=770)
and 5% (n=481) from the company producing the medical device or
medi cation, respectively.

The majority of respondents said that they would use such an app if it
came from their health insurance provider (55%, n=5292) or their physi-
cian's software (55%, n=5292). In addition, 23% (n = 2213) would use a
governmental app, 12% (n=1155) one from an information technol ogy
provider in Germany and 6% (n=577), 5% (n=481), and 1.5% (n=144)
from Google, Apple, and Amazon, respectively.

3TAM: Technology Acceptance Model.
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Discussion

Principal Findings

The decision to integrate new technologies in the health care
industry depends on different factors common to patients,
medical professionals, and health care providers. Knowledge
on the attitude of potential users toward such technologies
eventually determinestheir success on the market. In this study,
we therefore assessed the frequency of use of different digital
medical apps in Germany to characterize the current user
population and identify the perceived usefulness and ease of
use of such apps.

Our most important findings and a brief discussion of each
finding are presented below.

The perceived usefulness of the apps was positively supported
by the statement from most patients that such an app helped
them regularly take their medication. Nonetheless, most users
did not use the app for an extended period of time, with less
than a quarter of the respondents continuing its use for a year
or more. The acceptanceistherefore apparently very short-lived
and may limit the potential benefits (eg, long-term apps such
asstorage of themedical history). The most prominent perceived
usefulness is the sharing of data stored in an app with their
attending physician. In contrast, online coaching programswere
not perceived as a helpful tool by most participants, with only
one-third noting an improvement in their daly life after
participating in such a program. If the users fail to see any
long-term value in online coaching programs, the probability
of acceptance likely decreases. Of note, the use of such programs
has increased from 5% (n=200) in 2016 to 14% (n=1485) in
2018, likely due to increasing advertisement and a broader
availability of such different programs.

In terms of the perceived ease of use, we discovered that users
of medical digital appsare till facing minor or major difficulties
in operating them. Furthermore, there appears to be a
discordance between the preferred access to such apps (ie, the
attending physician) and the actual way such apps are accessed
(ie, theinternet). At the sametime, nonusers frequently showed
a certain distrust toward people administering such apps other
than their physicians. In addition, 72% (n=6927) would prefer
to receive this app from the attending physician. This shows a
clear divergence between the distribution channel s actual ly used
and the distribution channels desired.

Thus, the physician is clearly preferred to other parties (such
as a hospital, hedth insurance fund, and medication
manufacturer). User confidence is a crucial factor in the
long-term acceptance of new technologies. There is generally
a relationship of trust between the patient and the (family)
physician that is sometimesbuilt up over several years. To make
the introduction of innovative technologies sustainable and
promising for the user, it is advisable, based on current data, to
have the attending physician function as the direct distribution
channel.

An online hedth record system could facilitate the
documentation of a patient’s case history and prove to be
cost-effective. Such arecord system, the Siemens patient records
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system, was used in Austriaas part of the digiLog project [16].
In this system, patient data were stored as a mobile electronic
file and could be shared between the attending physicians and
the patient [16]. However, the online health record has been
receiving a low participation to date (n=241, 2.5%), possibly
due to its pilot project status due to limited health insurance
funds, making it accessible only to privately insured patients
[13]. Its nationwide use requires the right framework, such as
a basic social understanding of the benefits of such a record
system and strategies for building and disseminating it [12].

In our study population, there was alow level of awareness of
online patient record systems among female respondents and
an apparent lack of interest in younger male respondents with
a higher level of education. We speculate that a low level of
awareness might prevent patients from using the available apps.
An app’s acceptance is generally linked to awareness of its
capabilities. Hence, an increased promotion of digital medical
apps, ideally by the person of trust, namely, the physician, could
potentially increase their acceptance among patients.

Acceptance must be further differentiated according to
sociodemographic factors and the types of the respective apps
[17,18]. A recent study has shown relatively lower acceptance
rates in older individuals [19]. Respondents in this study were
59 years old on average, with most of the respondents aged
between 44 and 76 years. An extrapolation of our resultsto a
younger population is therefore not possible, and we cannot
judge the acceptance in younger adultsin our cohort.

Several recent reports have addressed the acceptance of digital
health technologies in specific cultural and socioeconomic
settings. A pilot study in female respondents in rural Uganda
has shown overall openness among the respondents to accept
computer-assisted personal interviewing. The implementation
of such atechnology can, in thelong run, be very beneficial for
the community because it would provide a cost-effective and
more easily accessible health care aternative [20]. It appears
crucial that the anxieties and insecurities of both patients and
medical professionals are considered to increase the chances
for their acceptance [21].

Digital medicine has great potential to bring individualized
health care solutions, but challenges for their successful
implementation still exist. Many apps still need to be validated
in clinical settings and, often, initial pilot studies may be
underpowered [22]. Ethical challenges also need to be addressed,
such as concerns about the confidentiality of personal data
[23,24].

The survey revealed significant differencesin the current spread,
use, and perception of digital health technologies among users
in Germany. Suitable framework conditions must be generated,
particularly in the case of groupsthat currently still show alow
level of acceptance of specific apps (including online patient
records and online second opinions). Such conditions must take
into account socioeconomic aspects and the use of apps by the
younger generation as well as sex differences. Patients must
also beinformed about the capabilities of the app and asuitable
offer must be made available.
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The obvious limitation of our study is the average age of the
respondents—59 years. This can most likely not be considered
representative of the German population as awhole, which had
a median age of 47.1 years in 2018 [25]. The reason for this
high average age can be attributed to the type of channels
through which the ePatient Survey was distributed, namely,
health-relevant websites and newsletters, whose readership is

Safi et al

Conclusions

Our evaluation demonstrates the acceptance of medical digital
technologies among a selected population group in Germany,
primarily astoolsto communicate with the attending physician.
Our findings highlight the need to generate a framework for
such technologies by increasing the knowledge on their
existence and benefits and supporting them with respective

typicaly older.

funds from the health care providers.
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Abstract

Background: Digita data collection has the potentia to reduce participant burden in research projects that require extensive
registrations from participants. To achieve this, a digital data collection tool needs to address potential barriers and motivations
for participation.

Objective: This study aimed to identify factors that may affect motivation for participation and adoption of a digital data
collection tool in aresearch project on nutrition and multiple sclerosis (MS).

Methods: The study was designed as a sequential mixed methods study with 3 phases. In phase 1, 15 semistructured interviews
were conducted in a Danish population of individuals with MS. Interview guide frameworks were based on dimensions from the
electronic health literacy framework and the Health Education Impact Questionnaire. Data from phase 1 were analyzed in a
content analysis, and findings were used to inform the survey design in phase 2 that validates the results from the content analysis
in alarger population. The survey consisted of 14 items, and it was sent to 1000 individuals with M S (response rate 42.5%). In
phase 3, participants in 3 focus group interviews discussed how findings from phases 1 and 2 might affect motivation for
participation and adoption of the digital tool.

Results. The following 3 categories related to barriers and incentives for participation were identified in the content analysis
of the 15 individual interviews: (1) life with MS, (2) use of technology, and (3) participation and incentives. Phase 1 findings
weretested in phase 2's survey in alarger population (n=1000). The majority of participants were comfortable using smartphone
technologies and participated actively on social media platforms. MS symptoms did cause limitations in the use of Web pages
and apps when the given pages had screen clutter, too many colors, or too small buttons. Life with MS meant that most participants
had to ration their energy levels. Support from family and friends was important to participants, but support could also come in
theform of physical aids (walking aidsand similar) and digital aids (reminders, calendar functions, and medication management).
Factors that could discourage participation were particularly related to the time it would take every day. The biggest motivations
for participation were to contribute to research in MS, to learn more about one’'s own M S and what affects it, and to be able to
exchange experiences with other people with MS.

Conclusions: MS causes limitations that put demands on tools developed for digital data collection. A digital data collection
tool can increase chances of high adoption rates, but it needs to be supplemented with a clear and simple project design and
continuous communi cation with participants. M otivational factors should be considered in both study design and the devel opment
of adigital data collection tool for research.

(JMIR Hum Factors 2019;6(4):€13295) doi:10.2196/13295
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Introduction

Multiple Sclerosis, Diet, and Lifestyle

People with multiple sclerosis (MS), an autoimmune
inflammatory diseasein the central nervous system, experience
individual and complex symptom patterns (eg, fatigue, cognitive
impairment, walking difficulties, pain, bowel dysfunction, and
bladder dysfunction) [1-3]. Symptom severity and fluctuations
affect the perception of health and quality of life, and some
people with MS identify diet and other lifestyle factors as
triggersfor daily symptom worsening [4-6]. A possible approach
to investigate correlations among MS symptoms, diet, and
lifestyle would be to collect daily patient-reported data on
relevant variables. However, this kind of data collection relies
heavily on daily manual registrations made by participantswith
MS.

Digital Data Collection

A digital, smartphone-based data collection has the potential to
improve the participants experience and, at the same time,
reduce recall bias compared with a traditional pen and paper
study design [7,8]. Furthermore, previous studies indicate that
the use of digital and internet-based services is high in MS
populations and, in some countries (eg, the United States),
higher than the internet use in a genera population sample
[9-11].

However, heavy manual dataregistration place demands on the
participants, and furthermore, studies testing digital patient
portals, remote care services, and symptom management
solutions al find that physical MS symptoms including vision
impairment can cause barriers related to adoption if not
addressed in the design and development stages [9,10,12].
Although studies investigating electronic health (eHealth)
services and MS primarily focus on physical symptoms, only
1 study has investigated how cognitive symptoms and
impairments might affect the use of eHealth technologies[12].

Electronic Health Literacy and Adoption

To achieve successful use, adoption, and vaue to both
participants and researchersin aproject with heavy manua data
collection, it is necessary to design a useful digital tool with
high usahility to provide agood user experienceto facilitate the
adoption [13]. However, the relationship between usefulness
and successful useis moderated by participants eHedlth literacy
levels and the system demands on eHealth literacy [13,14].
eHealth literacy can be described as the competencies and skills
needed to engage with eHealth tools, and Monkman's model
and Kayser et a's expanded user-task-context matrix suggest
that the design of adigital tool should match the eHedlth literacy
levels of the target population to ensure successful use and
adoption [13,15-17]. The eHealth literacy framework (eHLF)
is amultifaceted, conceptual model with 7 distinct dimensions
describing eHealth literacy as knowledge, skills, trust,
motivation, and user experience with the system aspect. eHLF's
dimensions are (1) ability to process information, (2)
engagement in own health, (3) ability to engage actively with
digital services, (4) feeling safe and in contral, (5) motivation
to engage with digital services, (6) having access to systems

https://humanfactors.jmir.org/2019/4/€13295
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that work, and (7) digital services that suit individual needs
[18].

Although the eHLF contains a dimension that focuses on
motivation to use eHealth, a study in symptom management in
M S concluded that adoption and compl etion in an eHeal th-based
randomized controlled trial (RCT) might have been improved
by addressing willingnessto participate [19]. Thissuggeststhat
adoption and successful usein adigital data collection are aso
influenced by content and purpose. In Deci and Ryan's
self-determination theory, extrinsic motivation involves the
individuals experience of competence and autonomy as well
as relations to others to become motivated [20]. Although the
eHLF covers aspects of this, eHealth literacy might be
supplemented with additional dimensions focusing on the
participants and their relationship with MS, diet, and lifestyle
factors.

By complementing the eHLF with selected dimensions from
the Health Education Impact Questionnaire (heiQ), we are able
to cover aspects of competence and autonomy as well as
relatedness. The heiQ is a validated and widely used
patient-reported outcomes measure eval uating patient education.

The helQ consists of 8 dimensions, which describes outcomes
related to self-management behavior, and the dimensions have
been found to capture aspects strongly related to empowerment
[21].

We selected the following 3 dimensions that broaden the
motivation aspect from the eHLF: positive and active
engagement in life, self-monitoring and insight, and social
integration and support [22].

We here report how we have used a combination of the theories
of Monkman, eHLF, and heiQ in an analytical framework to
identify factors that may be associated with motivation and
adoption in a digital data collection relying on manual data
reporting from participants with M S.

We use a sequential mixed methods design, which combines
interviews, survey, and focus group interviewsto gain in-depth
knowledge through qualitative phases that are validated in a
larger population in a quantitative format.

Methods

Study Design

In 2016, the Danish MS Patient Society established a research
project, the KosMusS project, in collaboration with the University
of Copenhagen. The aim was to explore potentia correlations
between diet and M S disease activity by inviting people with
MS to register diet intake, lifestyle factors, and daily changes
in MSfor up to 100 days. The sequential mixed methodsdesign
that was used in this study consists of 3 phases. In phase 1, 15
semistructured interviews were conducted with people with
MS. Of 3 categories, 2 identified in the phase 1 analysis were
substantiated in a larger population in the phase 2 survey.
Findingsfrom phases 1 and 2 described eHealth literacy levels,
health behavior, and attitude toward research participation in
the participant population. All findings were discussed in 3
focus group interviews in phase 3 to explore how these would
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and could affect adoption and participation in the KosMuS
research project. An overview of the study design is presented
in Figure 1.

The study included people diagnosed with M'S, Danish speaking,
and aged older than 18 years. Severe cognitive impairment and
aphasia were exclusion criteria for the interview-based data
collectionsin phases 1 and 3.

Data Collection

This study’s data collection was conducted together with a
second part that explored how individuals with M S experience
nutrition to affect their MS disease activity. Following data
collection, the 2 parts were handled and analyzed separately. A
detailed description of the data collection is presented together
with the findings on diet and MS [6].

Figure 1. Overview of study design.

Karnoe et al

Phase 1: Semistructured | nterviews

Guided by the eHealth Literacy Questionnaire and heiQ
frameworks, interview guides were based on the 7 dimensions
ineHLF and 3 dimensionsfrom the hel Q. Thedimensionswere
chosen by authors AK and LK through discussionsthat carefully
examined the study aim compared with descriptors for each of
the dimensions. The selection was furthermore based on other
studies’ experiences with using the concepts as frameworks for
qualitative studiesinstead of scale constructs, which both eHLF
and heiQ were originally developed for [23].

On the basis of the selected dimensions, authors AK and LK
constructed 7 items for the interview guide. Each item and its
subtopics for conversation cover 1 to 3 dimensionsfrom eHLF
or helQ. Intheinterviews, the 7 items were followed by a short
introduction to the KosMusS project and 2 items that invited
participants to share their thoughts on project design.

Phase 1 Phase 2 Phase 3
Qualitative Quantitative Qualitative
*  Semistructured interviews *  Survey (n=1000) *  Focus group interviews
* 15 participants * Response rate 42% * 3 sessions (total n=12)

Data analysis

Content analysis j |L> o

Results informed: .

- Survey design

- Focus group
interview guides

Data analysis
Descriptive statistics
Results informed: .

- Focus group
interview guides

V'S
Data analysis
* Content analysis
Comparison with

previous data
analysis results

A total of 2 pilot interviewswere conducted to test the interview
guide and the framework’s coverage. Pilot interviews were
conducted by author AK, who interviewed 2 individuals with
MS at the Danish MS Patient Society’'s premises in Valby.
Following the interview, the 2 participants provided feedback
ontheitems. Their interview responsesand item feedback were
combined with interviewer’s notes and then discussed between
al 3 authors with consideration to study aim, participants
experience, framework coverage, and the interviewer’'s role.
All 9 items were kept in the interview guide, but several item
adjustments were made to improve understandability, for
example, from “Which barriers do you face when using
technology?’ to “Which challenges do you face when using
technology in everyday life?” The pilot interviews are not
included in the final dataset. A selection of items and their
relation to the conceptual dimensions are found in Table 1.

A total of 15 semistructured interviews were conducted from
July to August 2016. Participants were recruited through a post
on the Danish MS Patient Society’s Facebook page and from
the Multiple Sclerosis Hospital in Haslev, Denmark [6]. The

https://humanfactors.jmir.org/2019/4/€13295

interviews were conducted by author AK and lasted 25 to 75
min. All interviews were audio recorded and transcribed by
author AK, and al participants were given a pseudonym.

Phase 2: Survey

Of 3 categories, 2 identified in the phase 2 content analysis of
interviews were further investigated in a survey. The survey
format was chosen to investigate these findings in a larger
population and a population that was less invested in the study
than those who had contacted the research group or accepted
an invitation for a face-to-face interview. The survey was
distributed with aminimal time gap, and data were gathered to
compare data with the findings from the interviews [24].

A draft for survey items was constructed by authors AK and
LK based on the findings and overall study aim. The draft was
closely scrutinized and adjusted in ameeting with all 3 authors.
Theauthorsfocused on phrasing theitemsas closely aspossible
to the interview findings to ensure alignment [24]. A total of
14 items were constructed for the survey, and an excerpt is
presented in Textbox 1. All 14 survey items can be found in
Multimedia Appendix 1.
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Table 1. Examples of interview guide items and their relation to framework dimensions.

Questions

Potential points for conversation

Dimensions

Can you give me 1 or more examples of atechnol-
ogy or app that you like to use and tell alittle
about what makes it nice to use?

What kind of support do you have in everyday
life? Related or unrelated to MSP.

Design, functionality, aids, difficulty level/skills

Family and friends, assistantsand health profes-
sionals, technology, tools and aids

eHLQ*—dimension 3: ahility to actively
engage with digital services

o eHLQ—dimension 7: digital services suit
individual needs

heiQ®—dimension 1: the positive and ac-
tive engagement in life

«  heiQ—dimension 7: social integration and
support

3eHL Q: eHedlth Literacy Questionnaire.
BMS: multi ple sclerosis.
Chei Q: Health Education Impact Questionnaire.

Textbox 1. Excerpt of survey items sent out to 1000 individuals with multiple sclerosis.

In everyday life, | need to ration my energy because of multiple sclerosis (MS)

«  Strongly disagree
« Disagree

e Agree

«  Strongly agree

What would be the most important reason(s) for participating in aresearch project like this? Choose up to 3 of the following options.

o  Tocontribute to researchin MS

o Tolearn more about myself and my MS

o Toassistinweight loss

«  To pass on my own experiences about MS and diet

«  To exchange experiences with other people with MS
«  Tobe part of the research project (planning, etc.)

«  Tolearn more about nutrition and lifestyle

The survey was constructed and managed digitally via
SurveyXact [25]. It was sent out by email to a randomized
sample of 1000 people from the Danish MS Society member
database [6]. A reminder was sent to nonrespondents after 10

days.
Phase 3: Focus Group I nterviews

The final phase of this study consisted of 3 focus group
interviewsthat explored how findings from phases 1 and 2 could
inform project design and development of the digital data
collection tool.

The group dynamics in focus group interviews allows for an
often deeper and richer datamaterial, created through the social
interaction facilitated by the interviewer [26]. All 3 interviews
included an exercise, in which participants were asked to
collaboratively rank and discuss reasons and incentives for
participating in adigital health research project on nutrition and
MS. The project would contain daily registrations on symptoms,
diet intake, and lifestyle factors, which would have to be
registered manually through a smartphone-based digital data
collection tool.

https://humanfactors.jmir.org/2019/4/€13295

The 3 focusgroup interviewswere conducted inthe DanishMS
Society in Valby, Denmark (3, 4, and 5 participantsin each) in
January 2017 [6]. Participants were recruited from a list of
peoplewho had signed up for receiving updates on the KosMuS
study. Interviews lasted 90 to 125 min and were recorded on
Dictaphone and later transcribed by author AK [6].

Data Analysis

Semistructured | nterviews

Data were analyzed using content analysis [27]. This method
allowed for adeductive coding of statements and topicsrelated
to eHedth literacy, empowerment, or health behavior
dimensions while still leaving room for the inclusion of
inductively identified categories. Interviews were coded in
NVivo by author AK [28]. After coding of thefirst 3interviews,
the coding strategy was carefully reviewed and discussed with
author LK. These 3 interviews were then recoded based on the
adjusted coding strategy. Codes were printed out on paper and
grouped into categories that were named. This work was
conducted by author AK, followed by 2 sessions in which all
3 authors participated and reviewed codes and categories.
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Survey

Basic descriptive statistics were used to identify response
patterns [29]. Summarized responses were then compared with
the earlier findings from the interviews.

Focus Group I nterviews

Thetranscribed focus group interviewswere deductively coded
according to identified categories from the analysis of
semistructured interviews. Coding was conducted in NVivo
[28]. Coding strategy and excerpts of coded material were
discussed with authors LK and L S. Code content was compared
with the findings from previous phases, and the results were
discussed between the authors. On the basis of this, the results
were divided into factors that could encourage or discourage
participation.

Ethical Considerations and Data Agency

In this study, no biological material or medical devices were
used, and the participants were not subjected to any kind of
diagnostics or treatment. Consequently, approval from the
Danish National Committee on Health Research Ethics (Den
Nationale Videnskabsetiske Komite) was not required, which
is the case for al studies only involving interviews and
questionnaires[30].

The study was registered and approved with the Danish Data
Protection Agency (2016-41-4723).

Results

Participants

A total of 5 men and 10 women, with a mean age of
approximately 47 years (ranging from 28 to 69 years), accepted
an invitation to an individual interview in phase 1. In the phase
3 focus group interviews, 2 men and 10 women with a mean
age of approximately 50 years (range: 26-63 years) participated.
Overall, 78.5% (334/425) of the survey participants were
women, and the mean age among all survey participants was
approximately 52 years (range: 19-77 years). The participants
across all 3 phases represented the varying types and stages of
MS, and they had, on average, been diagnosed for approximately
12 years. Each interview participant only participated in 1
interview activity, whereas the randomized sample used for the
survey did not consider earlier participation. An overview of
participants’ sociodemographic distribution is shown in Table
2.

Overdll, 7 of the interview participants in phase 1 and all 12
participants in phase 3 were invited from a list of individuals
with MSwho had signed up for updates on the KosM uS project
on nutrition and MS. In addition, 8 of theinterview participants
and all survey participants were invited without having shown
prior interest in KosMusS. Categoriesidentified in theinterview
analysis (phase 1) were present among both those who signed
up by themselves and those who participated after being invited.
However, participants who had indicated interest in the project
and considered themselves likely participants in the KosMuS
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project were less concerned of overcoming factors that might
act as barriers.

FindingsFrom Phase 1 Interviewsand Phase 2 Survey

The content analysis of the phase 1 interviews identified the
following 3 categories: (1) life with MS, (2) use of technology,
and (3) participation and incentives. The first category
represents the context of living with MS and how it affects
everyday life. Category 2 relates to the everyday use of
technology with regards to both skill and attitude toward the
use. The final category contains participants thoughts on and
motivationsfor participation in research projectsin general and
the KosMusS project specificaly.

In the following, each category is presented together with the
findings from the survey in phase 2.

Thesearefollowed by apresentation of the findings from phase
3 focus group interviews, which are summarized focusing on
factorsthat encourage or discourage adoption and participation.

Anoverview of categoriesidentified in the content analysis can
befound in Table 3, and survey resultsare summarized in Table
4.

Life With Multiple Sclerosis

The analysis of the semistructured interviews showed that all
participants were affected by their MSin everyday life. Factors
related to life with MS that were identified as potential
influencers on the participation in aresearch project with digital
datacollectionswere divided into the following 3 subcategories:
(1) physical and cognitive limitations, (2) disease management
ineveryday life, and (3) the social aspect and sharing with other.
Table 3 provides an overview of each category. In the survey,
73.4% (n=245) participants answered that they experienced
fatigue on a daily basis, and 78.2% (n=332) related daily
changes in energy levels to MS. When responding to the
statement “| feel limited because of my MS,” 74.2% (n=315)
answered agree or strongly agree, 84.3% (n=358) of the
respondents said that they felt the need to ration their energy
on days where they experienced MS symptoms, and 46.4%
(n=197) said that they sometimes turn down arrangement or
social events because of the MS. Table 4 provides an overview
of survey results.

Although the analysis of the interviews indicated that
participants found the disease-modifying drugsto be anecessary
evil, less than a fourth (23.5%, n=100)) of the survey
respondents agreed that taking medication affected their daily
quality of life.

Survey responses supported the interview analyses with 89.0%
(n=377) not only agreeing that social support was important to
them in relation to their MS but also considered it their own
responsibility to learn how to live with their MS (97.4% agree
or strongly agree, n=416). The ambivalence of interacting with
other peoplewith M Swasreflected in response to the statement
“It means a lot to me to participate in networks (with other
people with MS),” with 39.5% (n=168) responding agree or
strongly agree, and 60.3% (n=257) disagree or strongly disagree.
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Table 2. Sociodemographic distribution of participantsin interviews, survey, and focus group interviews.

Characteristics Phase 1 (N=15), n Phase 2 (N=425), n (%) Phase 3 (N=12), n
Sex
Female 10 334 (78.5) 10
Male 5 91 (21.4) 2
Age (years)
18-29 1 14(3.3) 1
30-39 3 64 (15.1) 1
40-49 5 100 (23.5) 2
50-59 5 135 (31.8) 5
60-69 1 87 (20.5) 3
70-79 _a 25 (5.9) —
Typeof M s°
Relapse remitting 9 257 (60.5) 8
Secondary progressive 2 57 (13.4) 2
Primary progressive 3 74 (17.4) 2
Do not know 1 37(8.7) —
Year of diagnosis
1989 or earlier — 41 (9.6) —
1990-1999 2 84 (19.8) 3
2000-2009 7 158 (37.2) 8
2010 or later 6 142 (33.4) 1
3ot applicable.
bMS: multi ple sclerosis.
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Table 3. Anoverview of categories and subcategories from phase 1 semistructured interviews.

Category and subcategory

Content

Lifewith MS?

Physical and cognitive limitations

Disease management in everyday life

The social aspect and sharing with others

Use of technology
Widespread use

Preferred design and usability

For some participants with more severe disease progression, physical and cognitive symptoms
were part of everyday life, whereas other participants primarily experienced severe symptoms
during relapses or stressful periods.

Physical symptoms included, but were not limited to, decreased walking ability, fine motor
skillsimpairment, visual impairment, and digestiveissues. A majority of partici pants experienced
alack of energy and fatigue and had to ration their resources and avoid unnecessary stress.
“[17 try to say no to thingsthat | would have liked to participatein. But where | know that right
now my system needsrest.” [Female, 31 years, diagnosed in 2014, 1D: 1.5]

“If I’'m expected to do something. At acertain time, and I’'m running late. Then | become des-
perate. Because... They [legs] just go numb.” [Female, 51 years, diagnosed in 2012, ID: 1.1]

Themajority of participants with relapse-remitting MS were in disease-modifying treatments.
However, participants on disease-modifying drugs often experienced harsh side effects:
“Because my experience is that the medication has so many side effect that the quality of life
is more affected by the medication than by the MS.” [Female, 63 years, diagnosed in 2001,
ID: 1.4]

“You're completely trapped in ‘ Should | stay or should | go’. All the time. Because you know
that the chemistry in that medication is awful, but on the other hand, you have no idea what
happens and alot happens with this disease all the time, and you're constantly reminded of it.”
[Male, 51 years, diagnosed since 2012, ID: 1.6]

Both participantsin and without disease-modifying treatments used complementary treatments
and lifestyle to relieve symptoms or disease activity and increase emotional well-being.
Participants underlined that they considered it their own responsibility to have agood life and
cope with the disease. This point of view was mainly expressed by participants who had made
active decisions on lifestyle and complementary treatments following the M S diagnosis.

The mgjority of participants (12 of 15) had social media accounts and used services such as
Facebook and Instagram daily. These accounts were used to stay in contact with family and
friends and participate in digital MS patient networks.

To other participants, networks and groups on especially social media negatively increased
their awareness of the disease. Participantswith few MS symptoms found that the groups were
too focused on disease, and on the contrary, participants who had been diagnosed for more
years found it discouraging when other people with MS had higher functional levels than
themselves:

“For example. There's one [Facebook group] that is about exercise and MS. [...] But among
the members was someone who was competing in Miss Fitness or something. She worked out
constantly. And hard workouts. She worked out like | used to do. And it was just depressing
for me. And | felt like that kind of posts weren't really appropriate for an MS page.” [Female,
43 years, diagnosed in 2014, ID: 1.2]

All participants used computers and cellphonesin everyday life. Of 15 participants, 14 owned
and used a smartphone, and most participants had access to both computers and tablets.
Smartphone-based technology was considered not only positive for its ability to facilitate easy
communication with social network but also negative because of the constant interruptions and
the expectation of constantly being online:

“But | can sometimes dream about taking my smartphone and conducting a small memorial
servicefor it and say thank you. And then throw arose on top. But you don’t do something
like that, | know. Because all the kids [grandchildren] go calling me onit.” [Male, 70 years,
diagnosed since 2004, ID: 1.11]

“You just have to seeif there’'s something, and to seeif you're important. You're not. | think
it has become too much.” [Female, 51 years, diagnosed in 2012, ID: 1.1]

When participants described apps or Web-based apps they enjoyed using, keywords included
thefollowing: simple design, accessibility (preferably with 1-point entry to all needed functions),
easy overview, usefulness
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Category and subcategory Content
Barriers «  While some participants related these preferences to their digital skill level or personal taste,

Technology as an aid

Participation and incentives

Motivation for participation

Expectations to participation

othersfound it necessary because of their MS. One participant used the term screen clutter to
describe digital services that she felt were hard to use.

Severa participants, mostly among those who had been diagnosed for more years, described
problems with small fonts, many colors and ads, and small buttons. One younger participant
underlined that despite barriers, she was not interested in aids or special solutions:

“The problem is not that there aren’t phones with bigger screens. It'sjust because | don’t want
to look disabled.” [Female, 41 years, diagnosed in 1997, ID: 1.10]

Participants especially used reminder apps to remember medication, grocery lists, calendar
appointments, and general reminders. Two participants used memory game appswith the purpose
to prevent cognitive decline. One participant used a spreadsheet to keep track of side effects
and disease progression.

The main motivation for participation in adigital data collection was to contribute to research.
Other motivationsincluded apersona interest in nutrition and lifestyle, weight loss, contributing
with own knowledge and experiences to get a more positive perspective on MS, contributing
with own experiences and learn more from other people’s experiences, to gain knowledge
about yourself, and to find out something useful in cooperation with others:

“Because | do research in my disease everyday and learn something new from living with it.
[...] And | would like to share my knowledge.” [Female, 63 years, diagnosed in 2001, ID: 1.4]
“The biggest motivation would actually be that Now we really managed to make something
really good that others can benefit from, and that | have participated inthat.” [Female, 41 years,
diagnosed in 2002, ID: 1.8]

“1 think it [diet and nutrition] works for me. And | have no doubts that | have to participatein
something like this’ [Male, 51 years, diagnosed since 2012, ID: 1.6]

Of 15 participants, 12 stated that they would be interested in participating. Participants who
considered nutrition and lifestyle to affect MS were more likely to express the intention to
participate in the research project.

Although the majority would like to participate, participants main concern was related to the
complexity and daily time consumption of diet registrations:

“I"m wondering if it will be too much of ahassle, and if you'll get it done [the daily registra-
tion].” [Female, 39 years, diagnosed in 2009, ID: 1.12]

a'S: multiple sclerosis.
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Table4. Overview of survey results (N=425).
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Indicate how much you disagree or agree with the following
Statements

Strongly disagree, n (%)

Disagree, n (%) Agree, n(%)  Strongly agree, n (%)

When | was diagnosed, there was atime where it was difficult 38 (8.7)
to relate to anything else than the disease

I feel limited because of my MS2 35(82)
| need to ration my energy in everyday life because of my MS 35 (8.2)

| often say no to things because of my MS 78 (18.4)
| use remindersand/or calendar to remember appointmentsand 38 (8.7)
tasks

| am often in doubt if my symptoms are caused by MS 39(9.2)
If | take M S disease-modifying medication, my quality of life 173 (40.8)
decreases

| make an effort to avoid that my M S makes me appear different 27 (6.3)
from others

It isimportant to me that | experience socia support, whenl 6 (1.3)
need it

It meansalot to meto participatein networks (with other people 69 (16.1)
with MS)

It is my responsibility to learn to live with MS 3(0.7)

95 (22.4) 146 (34.4) 146 (34.4)
75 (17.6) 202(476) 113 (26.6)
32(7.6) 175(41.1) 183 (43.2)
150 (35.3) 132(311)  65(15.3)
49 (11.8) 169(39.7)  169(39.7)
134 (31.6) 170 (400)  82(19.2)
152 (35.5) 65 (15.3) 35(8.2)
75 (17.6) 193(455)  130(30.3)
41(9.5) 217(51.1)  161(37.9)
188 (44.2) 127(30.0)  41(9.5)
6(L3) 176 (41.3) 240 (56.3)

3\ S: multiple sclerosis.

Use of Technology

Theanalysis showed that participantsall used technologies such
as smartphones or computers in everyday life. Technologies
were used to communicate with family and friends, as an aid
(reminder and calendars), and to share experiences with others
with MS. Although most participants had positive attitudes
toward technologies, a few found it to be antisocial and
frustrating to have to use.

In the survey, 79.4% (n=338) said that they used (digital) tools
(eg, calendars and reminders) to help them in everyday life.
These responses were in line with the findings from the
interview analyses. Moreover, 75.8% (n=323) agreed to the
statement | make an effort to avoid that M'S makes me appear
different from others.”

Participation and I ncentives

Participants’ reflections were mainly divided into thoughts on
participation and motivations for participating. Primary
motivationsfor participation included to contribute to research,
an interest in the topic (here diet and nutrition), and to
contribute and share own knowledge. Although participants
were motivated to participate in a large-scale digital data
collection, they expressed worries about the extensiveness of
the registrations and the time consumptions. An overview of
theresultsisfound in Table 3.

In the following survey, when asked about if respondents could
imagine participating in a project such as KosMusS, 20.7%
(n=88) answered definitely; 8.8% (n=37) yes, depending on
how good the app is;, 27.4% (n=117) yes, depending on the
workload; and 43.0% (n=183) answered that they would not be
interested in participating.

https://humanfactors.jmir.org/2019/4/€13295

Of those who were interested in participation, the main
motivations for participation were listed as the contribution to
research and the possibility of learning more about themselves
and their MS. When asked to estimate an acceptable workload
per day, participants answer ranged from 4 to 60 min, with an
average of 16 min.

Focus Group Interviews. Finding the Motivation

In each focus group interview, the KosMuS project was
presented together with the findings from phases 1 and 2.
Participants then discussed how the findings in each of the 3
categories could encourage or discourage participation in the
project and adoption of the tool for digital data collection.

All 12 focus group interview participants considered themselves
potential participants. However, the majority of participants
emphasized that there were a number of conditions that would
have to be met for them before they would enroll.

In the following sections, findings from the focus group
interviews are grouped into reasons for not participating and
motivations to participate.

Reasonsfor Not Participating

Some participants stated that they had plenty of time to spare
in daily life, but for the majority of participants, the amount of
time spent daily on registrations would be a crucia factor for
their decision to enroll in the research project. Available time
that could be all ocated was affected by family, work, and parts
related to living a life with MS symptoms. All participants
agreed with the survey response that indicated a maximum of
15 min per day.

Theresults of the analysisindicated that when talking about the
importance of daily time consumption in the project, participants
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wanted simple registrations that were convenient and not
considered invasive in relation to their everyday life routines.
Participants particularly emphasized the importance of
convenience in a project such as KosMus that stretches over
several months. Thisalso included being able to do everything
from home:

The biggest obstacle to me is if it's one of those
research project where you have to have blood
samples taken and show up for thing all the time.
[Female, 44 years, diagnosed in 2005, ID: 3.1]

| agree. [...] | would think that it was a problem to
take time off from work. Spend the whole day on it.
[Female, 37 years, diagnosed in 2008, ID 3.5]

Convenience was also a main priority for participants when
talking about potential registration modes:

| don’t use my computer every day, but | do use my
smartphone. [Male, 51 years, diagnosed since 2012,
ID: 3.6]

Participants favored smartphones because of the flexibility that
allowed participantsto register on the go and not worrying about
bringing papers or computers with you.

Participants were not scared off by daily registrations, but they
did express worries about the complexity and detail of
registrations:

Thething about... That now I’ m gonna have yoghurt.
Then | go into the app and choose yoghurt, but then
| have to weigh my yoghurt, and then | have to find
the scale. | don’t know. [Female, 51 years, diagnosed
since 1995, ID: 3.8]

Participants were interested in easy registrations where it was
okay to make estimates of portion size. In the third interview,
they also emphasized the importance of thisin relation to bad
days with MS. Days where symptoms increased might be not
only the most important ones to register but also the hardest for
the participants to find the energy to do so.

Talking about nutrition and the hypotheses on M S being affected
by nutrition, several participants raised the concern that projects
such asKosMuS might attract people who are already interested
in MSdiets, and that people with normal eating patterns would
choose not to participate because they did not feel that they
were eating right:

There might be somethat live such unhealthy lifestyles
that they don’t want anyone to see or get involved.
[...] [Female, 37 years, diagnosed in 2008, ID 3.5]

Their inputs could be really important too. [Male, 61
years, diagnosed in 2008, ID: 3.4]

That'sthe thing. [Male, 61 years, diagnosed in 2008,
ID: 3.3]

It's all about telling them that it's okay for them to
livethe way they do. And that they can still contribute
with valuableinformation. [Male, 61 years, diagnosed
in 2008, ID: 3.4]

https://humanfactors.jmir.org/2019/4/€13295
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Participants emphasized that it would be important to provide
clear information on what it takes to participate in the project
and that communication before, during, and after participation
would be crucial. Before the project communication should
contain information on how to get started and during the project
period, several participant discussionsfocused on theimportance
of knowing that someone was receiving the information they
registered, and that it was a valuable contribution toward the
project aim:

Support and feedback when we're registering. Quietly
from the side line. [Male, 51 years, diagnosed since
2012, ID: 3.6]

To know that all we register is going to be used.
[Female, 54 years, diagnosed in 2006, ID: 3.9]

Yes, and that you have received it, so it has not just
flown out into the blue. [Female, 51 years, diagnosed
since 1995, ID: 3.8]

That would give some motivation and energy, it
would. [Female, 54 years, diagnosed in 2006, ID: 3.9]

Motivation to Participate

A total of 7 participation incentives that had been identified in
the interviews were handed out to each focus group and were
in collaboration listed by importance to the participants (see
results summary in Textbox 2).

When asked to rank participation incentives, the following 3
incentives were the highest ranked across the focus group
interviews: to contribute to research, to learn more about myself
and my MS and to exchange experienceswith other peoplewith
MS.

When describing the third-highest ranked incentive about
exchanging information with other participantswith MS, several
individuals talked about good experiences, and that they
considered it healthy in general to talk to others in the same
situation. For others, the exchange of experiences was away to
learn about things that had helped others:

I would still argue for this one. That you exchange
information. Becausethat would give me someinsight.
[...] [Male, 31 years, diagnosed since 2008, ID: 3.3]

And that's also a thing which can help others.
Because | think all your inputs [ gesturestoward other
participants] are really interesting, and then | can
go home and read up on it. [Femae, 37 years,
diagnosed since 2008, ID: 3.5]

Focus group 2 inserted an additional category Feedback that
they described as getting feedback during the project and after
the project had been concluded.

Participants, in general, agreed that weight loss would not be a
personal motivation for participating in the research project,
and to assist in weight loss was prioritized last among
motivationsin all 3 groups.
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Textbox 2. Collectively ranked motivations for participation. MS: multiple sclerosis; a: Category added by the focus group interview participants.

Focus group interview 1

«  Tocontributeto researchin MS

«  Tolearn more about myself and my MS

«  To exchange experiences with other people with MS
«  Tolearn more about nutrition and lifestyle

«  Topasson my own experiences about MS and diet

«  Tobepart of the research project (planning)

« Toassistinweight loss

Focus group interview 2

«  Tocontributeto researchin MS

*  Toreceive feedback during and after participation®
«  To exchange experiences with other people with MS
«  Tolearn more about myself and my MS

«  Tolearn more about nutrition and lifestyle

«  Topassonmy own experiences about MS and diet

«  To bepart of the research project (planning)

o Toassistinweight loss

«  Tobepart of the research project (planning, etc.)

Focus group interview 3

«  Tolearn more about myself and my MS

«  To exchange experiences with other people with MS
«  Tolearn more about nutrition and lifestyle
«  To pass on my own experiences about MS and diet

o Toassistinweight loss

«  Tocontributeto research in MS; to be part of the research project (planning)

Discussion

Principal Findings

Our findings show that when organizing and designing a tool
for digital data collection in research projects for people with
MS, there are disease-specific implications that are likely to
affect the adoption and accessibility. Cognitive and physical
symptoms related to MS such as vision impairment, tremors,
and dizziness/fatigue might lower the accessibility if the digital
tool is not suited to fit the needs caused by various MS
symptoms. Despite limitations caused by MS symptoms, our
findings indicate a high level of technology use in the Danish
M S population, and participantsin this study used smartphones
for both everyday life communication and as MS aids—for
example, reminders and alarms.

The adoption of adigital tool together with the research project
itself is not affected by the disease itself. Family, friends, and
peerswith M S affect how individual swith M S use technologies
and, particularly, smartphone-based solutions in everyday life.
Medication and its side effects together with the uncertainty of

https://humanfactors.jmir.org/2019/4/€13295

the disease affect the willingnessto participatein aproject such
as KosMusS.

Worries and reasons not to participate are primarily linked to
the content and workload of the project and not so much the
digital tool itself that provides the convenience and flexibility
of not having to show up on particular times and places.

Our results indicate a positive attitude among people with MS
toward participating in research. The primary incentive wasthe
contribution to research and in thelong run to contribute to new
knowledge on how to better manage MS. This was closely
followed by the wish to learn more about oneself and what
affects one’s own M S and to share experiences and advice with
other people with MS.

For people with MS to enroll in a quite extensive research
project such as KosMus, the tool needs to be convenient and
easy to use. It should be stated clearly what is expected of the
participants, and our findings indicate that the communication
between project coordinators and participants and the feedback
to participants are equally important to participants compared
with the design of the digital tool itself.
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Previous Research

Few studies have investigated the implications of MS when
designing eHealth or other technologies for an MS population.
Atrgjaet a published a qualitative study in 2005 that informed
on thedesign of aWeb portal for individualswithMS[12]. The
authorsidentified similar barriersto using adigital tool because
of physical limitations caused by MS. However, the study was
conducted before the introduction of smartphone technologies
and large-scale social media. Although some of the limitations
remain the same, Web 2.0 has changed accessibility, for
example, smaller screens affect people with vision impairment,
and small buttons on a touch screen affect people with fine
motor skillsimpairment.

Although we have not been able to identify other studies
investigating the motivation for participation in research among
people with MS, Carroll et a explored motivations for
participation in RCTs among people with pulmonary arterial
hypertension [31]. Similarly, their results showed that major
motivations were related to both personal interests (eg, getting
better) and altruistic motives (eg, contributing to research).
However, compared with our study, the motivational factors
identified by Carroll et al are more focused on clinical aspects
(eg, safety) than the learning experience (eg, learning more
about one's own MS). This might be because of different
research contexts (RCT vsobservational digital datacollection)
or different diseases.

This study used dimensions from eHLF and the heiQ to
investigate factors that affect the adoption and actual use of the
eHealth tool as well as participants' willingness to participate
in a project such as KosMuS. The dimensions covered in the
interview guide are to an extent represented in the findings.
Dimensions such as ability to actively engage with digital
services (eHLF, dimension 3), digital services that suit
individual needs (eHLF, dimension 7), engagement in own
health (eHLF, dimension 2), and self-monitoring and insight
(dimension 5, heiQ), are clearly reflected in the identified
categories content. On the contrary, feel safe and in control
(eHLF, dimension 4) is less evident in the findings. The
dimension was included in al interviews, but the topic did not
spark any elaboration or clear opinion on data safety and trust
among the participants. This might be because the dimension
is not a matter of concern to the participants. The finding isin
line with a study on eHealth literacy in a Danish outpatient
clinic population that also observed less concern about eHLF's
dimension 4 [32].

Methodological Considerations

Participants in all 3 phases of the study signed up voluntarily,
and all focus group interview participants and half of the
individual interview participants had already indicated an
interest in the KosMuS project before being invited to
interviews. Thismight indicate that parts of our study population
have an existing interest in nutrition, research, and eHealth.
| dentified motivational factorsin this study such asto exchange
experienceswith otherswith MSand to |earn more about myself
and my MS might not be applicable to potential participants
who do not have an interest in nutrition or self-management.
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Therefore, the data collection participants might also be more
interested in nutrition and self-management, which may affect
the collected data, for example, with under-/overrepresentation
of different nutrition patterns.

A magjority of participantsin all 3 phases were female. Thisis
consistent with the background M S population, in which more
than 2 of 3 participants who diagnosed with MS are female
[33,34].

Using a sequential mixed methods design, we have been able
to continuously qualify and strengthen our results. However,
we acknowledge that the researchers subjectivity is an
integrated part of the research process[35]. We have encouraged
discussions of this matter in our frequent meetings and in both
the processes of design and analysis. Using aframework for the
interview, we risk guiding the participants too much, but the
framework has also made it easier to address the introduction
of elementsinto theinterview guides, survey design, or analyses
that were not in line with the original study aim.

There might also be underlying factors that those interested in
nutrition and lifestyle are also the ones that are more affected
by the side effects from medication. Although medication side
effects were a big part of the interviews, only 23.5% (n=100)
agreed to the statement that medication affects the quality of
life negatively.

Recommendations

Our findings support the hypothesis that a system’s design
should be adjusted to meet the eHealth literacy levels of the
user group [13]. In our study, we have used an analytical
framework with a combination of dimensions from the eHLF
and the heiQ. Future research should further explore how the
combination of eHealth literacy and empowerment-related
dimensions might assist the development and implementation
of digital toolsfocused on disease management and other patient
groups.

It is important to acknowledge that in projects similar to the
one described here, the participant burden is high; that is, the
project organizers need to contribute with extra work to avoid
imbalance. The results from this study should be incorporated
into the devel opment of the eHealth tool for the KosMusS project.
However, several of these findings are disease specific and not
related to this particular project. When designing eHealth-based
solutions for people with M S, factors related to the disease and
living with the disease should be included in the design phase.

Conclusions

The interviews and survey in this study identified 3 categories
that are important to addressin the design of an eHealth-based
research project in a population of individuals diagnosed with
MS: life with MS, use of technology, and participation and
incentives. The focus group interviews furthermore identified
to contribute to research, to learn more about one’s own MS,
and to share experiences with others as main motivational
factors for participation. These factors should be taken into
consideration in the design of a study dependent on
user-generated datain an M S population and in the devel opment
of adigital tool for data collection.
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