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Abstract

Background: Worldwide, hypertension control rates remain suboptimal despite clinically effective antihypertensive drug
therapy. Patient failure to take medication as prescribed (ie, nonadherence) is the most important factor contributing to poor
control. Smartphone apps can facilitate the delivery of evidence-based behavior change techniques to improve adherence and
may provide a scalable, usable, and feasible method to deliver self-management support.

Objective: Theaim of thisstudy isto explore patients' experiences of the usability and feasibility of smartphone appsto support
self-management and improve medication adherence in hypertension.

Methods: A qualitative descriptive study was conducted. A total of 11 people living with hypertension from the West of Ireland
were sampled purposively and interviewed about their experience of using a self-management app for a 4-week period, which
included two key functionalities: self-monitoring of blood pressure (BP) and medication reminders. Thematic analysiswas carried
out on the semistructured interview data.

Results. Participants’ age ranged from 43 to 74 years (mean 62 years, SD 9.13). Three themes were identified: digital
empowerment of self-management, human versus digital systems, and digital sustainability. Although patients' experience of
using the technology to self-monitor BP was one of empowerment, characterized by an enhanced insight and understanding into
their condition, control, and personal responsibility, the reminder function was only feasible for patients who reported unintentional
nonadherence to treatment. Patients experienced the app as a sustainable tool to support self-management and found it easy to
use, including those with limited technological competence.

Conclusions: The study’s findings provide new insights into the experience of using apps to support medication adherence in
hypertension. Overall, the data support apps as ausable and feasible method to aid sel f-management of hypertension and highlight
the need for personalized functionality, particularly with regard to medication adherence reminder strategies. The study’sfindings
challenge the perspective that the use of these technologies to support self-management can inevitably add to the burden of
treatment experienced by patients.
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KEYWORDS

hypertension; self-management; mobile applications; feasibility; usability; medication adherence; qualitative research; digital
technology; mobile phone

http://mhealth.jmir.org/2020/10/e17470/ JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 10 | €17470 | p. 1
(page number not for citation purposes)


mailto:mcbrideciara5@gmail.com
http://dx.doi.org/10.2196/17470
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

Introduction
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Methods

Hypertension has been identified as the leading modifiable risk
factor for cardiovascular disease and consequently represents
a major cause of premature morbidity and mortality due to
adverse cardiovascular and cerebrovascular events [1]. Blood
pressure (BP) control and management of hypertension can be
achieved through antihypertensive drug treatment, which has
proved to beclinically effective[2,3]. However, recent evidence
(including control rates across 12 countries) suggests that BP
control through antihypertensive treatment is suboptimal, with
at least 20% of those prescribed treatment failing to achieve
control [4]. Findings from nationally representative
community-based studies, such as The Irish Longitudinal Study
on Ageing, report control rates as low as 50% [5]. Patient
nonadherence (ie, failure to take medication as prescribed)
continues to be recognized as the most critical variable in
suboptimal BP control through antihypertensive treatment [6].

Some intervention approaches to support self-management of
hypertension and enhance adherence have been shown to be
effectiveinimproving BP control [7] and increasing adherence
[8]. These interventions have included a heterogeneous range
of behavior change techniquesto improve medication adherence
[9]. Systematic and meta-analytic review evidence supports
self-monitoring of BP as a successful intervention component
to reduce mean systolic and diastolic BP readings [10,11] and
increase adherenceto antihypertensive therapy [12]. Automated
medication reminders (ie, environmental promptsor cues) offer
a simple, yet empirically established intervention component
associated with enhanced adherence and improved BP control
among high-risk patientswith hypertension [13]. It is clear that
such active intervention ingredients can be delivered using
innovative digital technologies, including smartphone apps,
which might congtitute a scalable, potentially usable, and
feasible method to deliver self-management support to patients
with hypertension [14,15].

Despite the potential of such devices to improve adherence, a
contemporary theoretical perspective proposes that newer
technol ogies that encourage a proactive approach to patient care
and can be easily shifted from the clinic to the community may
serve to place new demands on patients, causing them to
experience an increased burden of treatment [16]. Furthermore,
an exploration of patients’ perspectives on the possible adoption
of smartphone apps to support self-management and improve
adherence in hypertension has revealed important concerns,
including the potential of such technologies to increase
health-related anxiety, and the authors have cautioned that the
current patient perspective might be best characterized as one
of ambivalence [15]. An exploration of the patient experience
of using these technologies in an ongoing community context
isnow warranted to providetimely insightsinto these concerns.
Therefore, the aim of this study is to explore patients
experiences of the usability and feasibility of smartphone apps
to support self-management and improve medication adherence
in hypertension.

http://mheal th.jmir.org/2020/10/e17470/

Design

A qualitative descriptive study was conducted. The Consolidated
Criteriafor Reporting Qualitative Research Checklist was used
to ensure explicit reporting on how this study was carried out
(Multimedia Appendix 1) [17].

Participants and Recruitment

Participants were recruited through Croi (the West of Ireland
Cardiac Foundation), a heart and stroke charity located in
Galway city. Recruitment emails advertising the study were
sent to database records of individuals who had used the
charity’s service until March 2019. Interested patients living
with hypertension contacted the primary researcher by telephone
or email to obtain further study information and ensure
eligibility. To be eligible for participation, patients must have
been prescribed at least one form of antihypertensive therapy
and own an Android smartphone. Purposive sampling was used
to achieve adequate variability in age, sex, and complexity of
the medication regime.

The App

The smartphone app used is called BP Journal. BP Journal is
commercialy available (Google Play Store), serves as a
companion app to aclinically validated home BP monitor, and
was chosen by the research team as it is typical of medication
management apps for hypertension in that it includes two key
functionalities: self-monitoring of BP and medication reminders.
Usersof the app create apersonal profile and set daily reminders
to take BP medication and readings. The app allows for the
self-reporting and storage of BP readings, producing feedback
of BP measurements in the form of statistics and interactive
charts. An export function provides users with an opportunity
to print or send via email BP data in comma-separated values
or PDF format.

Procedure

Participants attended an initial session during which they
downloaded the app and created their personal profile. They
were then provided with a home BP monitor (A&D Medical
model UA-767S-W) and shown how to navigate the equi pment.
Participants were requested to use these materials to support
hypertension self-management for 4-weeks. To ensure
participants became familiar with app functionalities, it was
recommended that they took BP readings at | east twice per week
(unlessthey had a pre-established self-monitoring routine). The
1-month feasibility duration was based on previous mobile
health feasibility studies using 2- to 4-week periods [18,19].

Semistructured, face-to-face interviews were facilitated and
audio-recorded by the primary researcher (CM, afemale MSc
graduate in health psychology with experience and training in
qualitative research methods of both collection and analysis) to
elicit patients' experiences of using the app. Theinterview topic
guide, which was centered around questions relating to
feasibility and usability, was composed by reviewing qualitative
research in the area and revised during the data collection
process to be responsive to unforeseen issues. Therefore, an
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iterative approach was adopted to ensure that the researcher did
not restrict the analysis to only issues anticipated as relevant
[20]. Feasibility was defined in terms of practicability of using
the app to self-manage hypertension and the extent to which
participants successfully (or unsuccessfully) used the BP Journal
app for the 4-week period (Multimedia Appendix 2). The
interviewer had no previous rel ationship with participants before
the study commenced, and the duration of theinterviewsranged
from 9 to 29 min. All data were collected at Croi House, the
charity’s dedicated facility. No nonparticipants were present
during the data collection process other than the primary
researcher.

The System Usability Scale (SUS) [21] was distributed to
participants before the commencement of interviewsto provide
descriptive data on the perceived usability of the app. Scores
on the SUS range from 0 to 100, with higher scores indicating
greater perceived ease of use. A score of 68 or above is
considered above average [22].

Data Analysis

Interviews were transcribed verbatim and analyzed using
thematic analysis, following the six phases proposed by Braun
and Clarke[23]. “ Thematic analysisisamethod for identifying,
analyzing, and reporting patterns (themes) within data” and is
celebrated for its accessible and theoretically flexible approach
to analyzing qualitative data. A realist inductive approach, a
data-driven approach to analysisthat reports on the experiences
of participantswithout trying tofit into an existing coding frame
or follow prior theoretical conceptions, was taken [23]. During
phase one, the familiarization process involved active reading
of thetranscripts. Phasetwo involved the generation of aniinitial
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list of codes and involved the assignment of sections of the
transcriptsto descriptive codes. Phase threeinvolved refocusing
the analysis by sorting codes into potential themes. This
involved the creation of preliminary categories comprising codes
that were conceptually linked. Phase four included refining a
set of candidate themes produced during phase three, and phase
five involved defining and naming the themes. Phase six
included the write-up of the analysisin aconcise, coherent, and
logical manner [23]. The refinement of themes during phase
five resulted in the organization of patterns within each theme
into subthemes, which also enhanced the coherence and
presentation of the results. In an effort to enhance reflexivity,
2 members of the research team (2 health psychologists) joined
the primary researcher to review preliminary categories, refine
candidate themes and subthemes, and each contributed to the
analysis [24]. NVivo version 12 (QSR International) was used
to facilitate the analysis.

Ethical Approval

Ethical approval was sought and granted for this study by the
School of Psychology Research Ethics Committee at the
National University of Ireland, Galway.

Results

Participant Characteristics

Patient characteristics are summarized in Table 1. Threethemes
were identified in the data: digital empowerment of
self-management, human versus digital systems, and digital
sustainability. To reflect patients perceived usability of the
technology, the SUS score of each participant complements
supporting quotations bel ow.
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Table 1. Patient characteristics (N=11).

McBride et a

Characteristics Values
Demographic characteristics
Age (years), mean (range) 62 (43-74)
Female, n (%) 6 (54)
Urban, n (%) 8(73)
Married, n (%) 9(82)
Single, n (%) 2(18)
Working full-time, n (%) 4(36)
Working part-time, n (%) 109
Unemployed, n (%) 1(9)
Retired, n (%) 5 (46)
Private health insurance, n (%) 5 (46)
Clinical characteristics
Number of antihypertensive medications, mean (range) 1.73(1-3)
>12 months since diagnosis, n (%) 11 (100)
Presence of multimorbid conditions, n (%) 9(82)
Other
Previous use of a smartphone to manage hypertension, n (%) 1(9)

SUS? score, mean (range)

Self-rated technology literacy, n (%)
High
Medium

89.1 (70-97.5)

7 (64)
4 (36)

83US: System Usability Scale.

Digital Empower ment of Self-M anagement

The theme of digital empowerment of self-management refers
to patients' experiences of using the technology to self-monitor
BP and is represented by two subthemes: insight and
understanding and control and responsibility Although none
of the participants had aregular self-monitoring routine at the
time of study commencement, some reported prior occasional
use of monitoring equipment. For others, the study provided
their first experience of self-monitoring BP. Many patientswho
reported prior use of monitoring devices described how using
the app had provided them with a better monitoring system,
when compared with previous ad hoc systems:

The thing about [using the app] is that it is more
regular...up to this| would only use the monitor when
| felt | had high BP...doing it on regular basis is a
better monitoring system, whereas mine was ad hoc.
[Male, 65 years; SUS 87.5]

Insight and Understanding

Several patients valued the output information produced by the
self-monitoring function and felt it provided them with a greater
insight into the state of their BP. Theretrieval of visual feedback
inthe charts offered to participants more meaningful information
and afeeling of empowerment:

http://mheal th.jmir.org/2020/10/e17470/

The good thing about the app was | could see it
visually; visual things mean a lot moreto me. [Male,
65 years, SUS 87.5]

All the information it gave me about the state of the
BP [was the most hel pful aspect of the app] ...I could
see the different measurements myself and see the
charts up and down. [Female, 63 years; SUS 97.5]

Many participants expressed how visualizing BP data in the
charts made their condition more tangible, whereas the visual
qualities in the app helped others make sense of and interpret
BP readings. Some acknowledged that using the self-monitoring
function had provided them with an enhanced understanding
of the asymptomatic nature of hypertension and the hazards of
judging their condition by how they felt, thereby reconstructing
the way they perceived their condition:

You are getting an accurate account of what's
happening in your body...normally you are judging
yourself by how you fedl ...l was surprised my BP was
higher than | thought...that made me aware sometimes
I might feel good and be busy, but | was overlooking.
[Male, 65 years; SUS 87.5]

Visualizing fluctuations in BP readings was perceived as
interesting by several and sparked curiosity. Fluctuations in
readings despite feelings of accurate medication-taking
behaviors evoked a sense of concernin some patientsregarding
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whether their medication was working to control their BP. For
others, theretrieval of consistent readings verified that their BP
was under control:

It was a nice app...it told me my BP was fluctuating
even though it was the same time of day. | am
considering going back to my doctor and showing
him the results on my follow-up...there might be
another tablet that might be better. [Female, 71 years;
SUS 97.5]

Control and Responsibility

Many patients expressed how their newly established
self-monitoring regime had provided them with an improved
feeling of control over their condition between consultationsin
primary care. They described how this had offered them
reassurance and had promoted an increased feeling of
responsibility for one’s health. One participant described how
she thought thisimproved feeling of control might function to
decrease health anxiety in patientswho were worried about their
BP:

When you go and get your BP taken and you're put
on medication if everything is going asit should you
may not go back to the doctor, you don’t know what's
going on...six months can make a big change. | just
heard of another person, they are panicked about
their BP and ringing the doctor...if you had this at
home you might calm down...you have this back up
to know that everything is controlled...you'relooking
after yourself and have your own check. [Female, 50
years, SUS 95]

Several of the participants described how their improved fegling
of responsibility would help them take action if their BP
readingswere consistently out of range. Many patientsfor whom
the study provided them with their first experience of
self-monitoring BP discussed how their new sense of
responsibility was stronger than what they had felt with the
conventional standard office monitoring systemin primary care:

If there were any unusual stuff happening, 1'd pick it
up...sometimes you go to a GP to get a check-up, but
you wouldn't pick it up there and then...if you are
doing this self-checking yourself...if there is something
unusual happening you could take action. [Male, 56
years, SUS 92.5]

Feeling empowered, some reported instances during which the
app had encouraged them to play an activerolein consultations.
This occurred when patients used the app to guide conversation
with their general practitioner (GP). A few patients underwent
ambulatory monitoring, followed by the detection of
uncontrolled BP and, in turn, experienced changes to their
medication:

| showed it to my doctor, and shedid a blood pressure
monitor...[It] advised that my blood pressure was
very high...| feel glad | found it out. [Female, 63 years,
SUS 97.5]

http://mheal th.jmir.org/2020/10/e17470/
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Human Versus Digital Systems

Thetheme of human versusdigital systemsfocuseson patients
experiences of the technology to support reminder strategiesin
daily self-management and is represented by two subthemes:
utility of thedigital systemand interference of thedigital system.

Utility of the Digital System
For those patients who reported they might frequently forget to
take medication (ie, unintentional nonadherence) and could

recognize their current medication-taking system was not
perfect, the medication reminder was experienced as useful:

Some mornings | wasrushing and only for it did beep
| probably would have forgotten to take them...it'sa
tool, it helps because we can forget easily. [Female,
50 years, SUS 95]

| mean the reminder was good because it told you at
thetime to take your medication and thereisa chance
with me, | would forget...there was a couple of times
| totally forgot. [Male, 74 years, SUS 70]

One participant described how the medication reminder was
becoming integrated into his everyday routine:

Thereminder wasexcellent...I’d ook at the clock and
say it wasn't some message coming in...l knew it was
time to take my medication. [Male, 65 years; SUS
87.5]

I nterference of the Digital System

The medication reminder was experienced as less practical
among patients who expressed a strong satisfaction with their
current human system, linking medication taking to eventsin
their daily routines. These patients varied in future intent to
engage with the reminder. Although several patients could see
the benefit of using the reminder if they were out of routine,
others considered the reminder as unnecessary:

| didn't need reminding about my tablets in all the
years I'm on them I’ve probably forgotten to take
themtwiceever...it'spart of my routine after breakfast
and before | go to bed...having said that | am going
on holidays in a few weeks, it will be good for that.
[Female, 43 years, SUS 87.5]

One patient described how she had tried to stick to the
time-based reminder but reverted to old habits out of fear that
she might forget to take her medication. In thisway, the digital
system interfered with the patients pre-established medication
routine. This patient expressed how she thought the reminder
would be more feasible for patients who did not have strong
habits:

| thought the reminder was good...if | was somebody
starting off that hadn’t made all these habits...but for
me after 25 or 30 years | couldn’'t do it, | think it's
just old habitsdie hard. [Female, 63 years, SUS 97.5]

Digital Sustainability
Thefina theme to be identified was digital sustainability. The

theme of digital sustainability refers to participants’ thoughts
and ideas about the use of thetechnology in the future to support
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hypertension self-management and suggestionsto improve app
functionality. This theme is further represented by two
subthemes: long-term use of the digital technology and
improvement suggestions.

Long-Term Use of the Digital Technology

Most participants reported no concerns about using the
technology going forward. Severa reported that the app and
monitor were easy to use despite limited technological
competence:

Technology over the last couple of years..what |
could do before | have kind of forgotten. | mean |
[still] found the app very...once you did one or two
testingswithit, it became automatic. [Male, 74 years,
SUS 70]

Most participants expressed that they intended to continue using
the technology after the study. The self-monitoring function
was a major motivation for continued use. Many patients who
did not own a monitoring device acknowledged that they
intended to buy one. Perceiving the app as being beneficial in
consultations encouraged sustainability:

| am actually going to buy a monitor of my own and
if the app stays there | am going to continue taking
readings...| will have it there to show the trend in my
blood pressure, so | can passit on to a doctor. [Male,
63 years, SUS 92.5]

I mprovement Suggestions

Important improvement suggestions included making the
reminder more intrusive by adding an audio signal or a snooze
function. Another suggestion included making the reminder
function more comprehensive by allowing patients to confirm
in the app that they had taken their medications. The utility for
more comprehensive app functionalities, including components
to promote adherence to subsequent lifestyle behaviors such as
physical activity and diet, was also mentioned. Suggestions to
increasethe complexity of the app were weighed against astrong
emphasis to keep app functionalities ssimple to ensure that the
app was suitable for all users, particularly those who might not
be savvy:

| find in life, it's called the KISS principle...keep it
straight and simple...and the app in my opinion is
easy to use.you have to make it easy to
use...remember your clients that you are giving it to
are not sawy... [Male, 63 years, SUS 92]

Discussion

Principal Findings

The data from these interviews provide new insights into
patients experiences of the usability and feasibility of
smartphone apps to improve adherence to hypertension. The
patient experience of using the technology to support
self-monitoring of BP was one of empowerment, characterized
by an enhanced insight and understanding of hypertension, an
improved feeling of control over health, reassurance, and
increased patient responsibility. Patients' experiences of using
thetechnology to support reminder strategieswere more varied;
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although the reminder function was useful for patients who
reported unintentional nonadherence to treatment, it was less
practical for those who reported existing context-based
medication-taking habits. Overall, most patients experienced
the technology as sustainable, reporting that they intended to
continue to engage with the app in the future. Patients were
confident in their use of the technology by the end of the
feasibility period despite limited digital competence. This was
complemented by descriptive data, which demonstrated that all
participants scored above average on the SUS, a robust
evaluation tool of perceived ease of use [25].

Strengthsand Limitations

This study provides timely data on the use of technology to
support self-management of hypertension and to theresearcher’s
knowledge is the first to use qualitative methods to examine
patients experiences of the usability and feasibility of
smartphone apps specifically for medication adherence in
hypertension. Thisextendsresearchin thisarea[15] that focused
oninitial impressions of smartphone app use rather than using
them over an extended period. This provides the perspective of
users beyond an early novelty phase and provides new findings
that have enhanced ecological validity. Semistructured,
face-to-faceinterviewswere appropriate because they prevented
the loss of contextual and nonverbal data, alowing the
interviewer to pick up on visual cues, such as how to proceed
with dialogue [26]. In addition, individual interviews were
appropriate as they alowed patients to express their own
individual opinion, avoiding the social desirability bias, which
might concern group-based methods of data collection. Itisalso
likely that the research team members with different levels of
expertise coming together to each contribute to the analysis
heightened reflexivity, which isanother potential methodol ogical
strength.

One limitation is the potential of sampling bias. Although
purposive sampling was used, the sample was from a single
geographic location and limited to Android smartphone users.
It is aso possible that this sample captures a more positive
patient experience of self-management technologies, as it is
based only on a subsample of patients who volunteered to
participate and who had prior involvement with Croi, the Irish
heart and stroke charity. Thisis due to the potential likelihood
of the participants reflecting amore motivated, technologically
inclined, and adherent group. It must also be recognized that
all the patients had a hypertension diagnosis of >12 months,
which could have influenced the findings.

Comparison With Prior Research

Our findings support previous research investigating patients
experiences of self-management technol ogies across other illness
contexts. A metaethnography on digital interventionsto support
self-management covering a range of conditions (eg, asthma,
chronic obstructive pulmonary disease, diabetes) hasfound that
patients monitoring their health felt reassured by the insight
provided and felt they had more meaningful conversationswith
health care practitioners[27]. Thereview also found that patients
who could understand self-monitored data in the context of
lifestyle behaviors (eg, medication adherence) felt an improved
sense of control over their condition, which allowed them to
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find meaning in physiological self-monitored data. This is
reflected in our theme of digital empowerment of
self-management wherein patients expressed a sense of
reassurance, played a more active role in consultations (or
believed self-monitored data would allow them to do so), and
ascribed meaning to visual feedback. Similarly, many patients
linked readings to medi cation-taking behavior and felt improved
control over their BP. Our theme of digital empowerment of
self-management is also consistent with the findings of a
thematic synthesis by Fetcher et a [28], which focused
specifically on self-monitoring of BPin hypertension and found
that increased control, autonomy, and self-efficacy enabled
patients to move from a passive to an active role in
consultations, promoting patient involvement in care.

Our findings support previousliterature from anumber of areas
including information  visualization, human-computer
interaction, and medicine, which argues that making health data
visible creates opportunities for patients to make sense of their
illness, which in turn may lead to more effective
self-management [29]. In our data, visualizing self-reported BP
data made hypertension more tangible for patients and
reconstructed the way they perceived their condition. These
findings are consistent with the findings of a study by Hallberg
et a [30], who found that using a mobile phone-based
self-management system that included visual feedback of
self-monitored BP data caused patients with hypertension to
experience changes to illness perceptions, including timeline
and treatment beliefs. These theoretical constructs from the
Common-Sense Self-Regulation Model (CS-SRM [31]) have
been consistently shown to predict adherenceto antihypertensive
therapy in quantitative studies[32,33]. Thesefindings have also
been supported in qualitative studies [34].

Thefindings of this study also lend support to emerging research
that pointsto the possible utility of digital technology, especialy
smartphone apps, to support reminder strategiesin some patients
who report unintentional nonadherenceto treatments (eg, [35]).
This is reflected in our theme human versus digital systems
wherein patients who reported unintentional nonadherence to
antihypertensive medication found the digital reminder useful,
whereas those who reported contextual -based habits did not.

Implications for Practice, Research, and Design

Ineffective communication with patients with hypertension is
correlated with poor adherence to antihypertensive therapy, and
effective communication has been identified as an important
obstaclefor practitioners, largely dueto alack of understanding
of hypertension in patients [36]. In our data, use of the
technology enhanced patients' understanding of hypertension
and many reported uses of the app in consultations to facilitate
discussion. The use of the app in consultations hel ped to engage
patients in shared decision making regarding treatment. These
findings suggest that the use of the technology can promote
more effective interaction in practice, potentially inadvertently
increasing adherence and patient involvement in care, and
helping to bridge a gap in the traditional doctor-patient
relationship. Despite thisimplication of thisfinding for practice,
previous inquiries have shown that this shift in power balance
isnot alwaysviewed asapositive thing by practitioners[37,38].
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Another important consideration highlighted by a recent study
on GPs' perspectives that must be addressed in relation to the
doctor-patient relationship and such technologies in practice
concerns the issue of who holds the responsibility for
self-monitored BP data [37].

The findings of this study have important implications for
optimizing technological design. In addition to considering the
feasibility of the suggestions made by these patientsto promote
the sustainability of the app, the authors recommend that future
developers of adherence technologies for hypertension design
contextual-based reminder functionalities to support habit
devel opment in patientswho report unintentional nonadherence.
Prospective memory is an important component of medication
adherence and is supported by context-based cues more
effectively than time-based cues [39]. This is reflected in our
findings, as patients who were satisfied with their human system
linked medication taking to eventsin their everyday lives. The
potential capacity of such devicesto support habit formationin
hypertension may represent a key mechanism whereby
adherence can be enhanced, as the extended CS-SRM has
emphasized that habit strength is a significant theoretical
predictor of unintentional nonadherence, and related evidence
indicates that it may be the most potent predictor of long-term
adherence to antihypertensive therapy [40].

Finaly, it is noteworthy that a large proportion of participants
who were living with hypertension in this study reported the
presence of multimorbidity (defined as the presence of two or
more chronic health conditions coexisting in one individual).
Epidemiologic evidence suggests that multimorbidity is now
the norm, rather than the exception [41]. Although the
preval ence of multimorbidity in the study sampleishigher than
that reported in other studies, including community-based
samples of patientswith hypertension [42], the high prevalence
reflects aneed for medi cation management technologiesto take
such findings into account. Although the current focus was on
hypertension self-management, it remains undetermined whether
patients’ experience of self-managing hypertension in this study
had an impact on their management of coexisting conditions.
It is a potential avenue for future research to develop scalable
methods to support the management of polypharmacy (use of
multiple medications) to promote adherence in patients with
multimorbidity. The authors are aware that preliminary research
efforts are being madein this area (eg, [43]). However, arecent
Cochrane review [44] examining interventions to manage
multiple medications in older adults included limited studies
that currently use digital technol ogy to support self-management
of multimorbidity. Careful development is required, which
integrates behavior change science.

Conclusions

The patientsin thisqualitative study experienced the technology
as a usable and feasible method to support self-monitoring of
BP. However, to experience the technol ogy asfeasibleto support
reminder strategies, this study’sfindings suggest that the patients
must first have found aneed that their current medication-taking
systems could not fill. The technology was generaly
experienced by these patients as a sustainable tool to support
hypertension self-management in the long term. Overal, the
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data support apps as a usable and feasible method to support  challengesthe perspective that the use of such self-management
self-management and highlight the need for personalized technologies will inevitably add to the patient burden of
functionality in relation to medication adherence reminder treatment [16].

strategies. This study adds to a growing body of literature that
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