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Abstract

Background: Heart failure is aleading cause of death among older adults. Digital health can increase access to and awareness
of palliative care for patients with advanced heart failure and their caregivers. However, few palliative care digital interventions
target heart failure or patients' caregivers, family, and friends, termed here as the social convoy. To address this need, the Social
Convoy Pdliative Care (Convoy-Pal) mobile intervention was developed to deliver self-management tools and palliative care
resources to older adults with advanced heart failure and their social convoys.

Objective: The goal of the research was to test the acceptability and usability of Convoy-Pal among older adults with advanced
heart failure and their social convoys.

Methods: Convoy-Pal includes tablet-based and smartwatch tools facilitating self-management and access to palliative care
resources. Older adults and social convoy caregivers completed an acceptability and usability interview via Zoom, including
open-ended questions and the Mobile Application Rating Scale: User Version (UMARS). Descriptive analysis was conducted to
summarize the results of open-ended feedback and self-reported acceptability and usability.

Results: A total of 26 participants (16 older adults and 10 social convoy caregivers) participated in the interview. Overall, the
feedback from userswas good (UMARS mean 3.96/5 [SD 0.81]). Both older adultsand social convoy caregivers scored information
provided by Convoy-Pal the highest (mean 4.22 [SD 0.75] and mean 4.21 [SD 0.64], respectively). Aesthetics, functionality, and
engagement were al so perceived as acceptable (mean >3.5). Open-ended feedback resulted in 5 themes including improvements
to goal setting, monitoring tools, daily check-in call feature, portal and mobile app, and convoy assessment.

Conclusions: Convoy-Pal was perceived as acceptable with good usability among older adults with heart failure and their social
convoy caregivers. With good acceptahility, Convoy-Pal may ultimately |ead to increased access to palliative care resources and
facilitate self-management among older adults with heart failure and their social convoy caregivers.

(IMIR Aging 2022;5(4):e35592) doi: 10.2196/35592
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Introduction

Heart failure (HF) is the 4th leading cause of death from heart
disease in the United States and is most prevalent among
individuals aged 65 yearsand older (ie, older adults). According
to data from 2015 to 2018, 7.5% of males and 3.9% of females
aged 60 to 79 years have HF [1]. The prevalence of HF
continues to rise over time as the population ages [2]. By the
year 2040, the number of older Americansis expected to nearly
double to an estimated 80.8 million [3]. As the prevalence of
HF increases, the need for palliative care amplifies. Palliative
care can be beneficial for patients with HF as well as their
caregivers, families, friends, and loved ones, referred to here
asthe social convoy [4]. Palliative care offers a support system
to help the social convoy cope during the patient’s illness and
effectively control distressing symptoms experienced by patients
with HF [5]. In general, symptom control and good
communication are basic palliative care principles highly
recommended to improve the quality of life for patients with
HF [5]. Although relatively underexplored, digital health [6]
innovations (ie, telehealth, wearabl e devices, and mobile health
[mHealth]) provide modern opportunitiesfor patients and their
socia convoy to engagein palliative care [7-11].

Although there is a need, few studies focus on HF-specific
mHealth in palliative care or mHealth supports for the social
convoy. A systematic review of mHeadth in palliative care
reports that the primary uses of mobile apps are for biological
and clinical monitoring (75% of the apps), disease
self-management (64% of the apps), and therapeutic patient
education (50% of the apps) [12]. One pilot inthe review targets
patients with HF and has found that the use of the HF mobile
app improves self-care management [13]. Another study
involving HF patients and their informal caregivers shows
mHealth may decrease risk of HF exacerbations and improve
caregiver communication [14]. While there are early indicators
that patients and caregivers benefit from mHealth, providers
also express enthusiasm about the potential of mHealth in
palliative care [15-17]. Palliative care providers recommend
digital health innovationsin the areas of telehealth, client health
records, and personal health tracking [17].

Quiality testing in mHealth includes acceptability and usability
as standard and essential in the field. Acceptability testing is
usually completed first, followed by usability testing. Thistype
of testing, for example, allows researchersto increase confidence
that subsequent research on the efficacy of a tool produces
outcomes that ensure null or negative outcomes are not due to
poor tool function. Essentially, acceptability testing in mHealth
assists with determining the level of meaningful engagement
with the app; otherwise, if not engaging, the app will not be
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used, which may affect retention over time [18]. Usability
testing, on the other hand, highlights the need to adapt the apps
to users’ needs to create more usable tools [19] and ensure an
app can be used theway it wasintended by the specific audience
for the tool [20].

Given thelimited accessto HF-specific palliative care mHeal th,
the Social Convoy Palliative Care Mobile Intervention,
Convoy-Pal, was developed in response to a need for self-care
strategiesfor both older adultswith HF and their social convoys.
Convoy-Pal was co-designed with older adults, caregivers, and
health care providers[21] under theclinical guidelinesestablish
by the National Coalition for Hospice and Palliative Care [22].
Asastep in the co-designing process, this study wasto test the
acceptability of Convoy-Pal among older adults with HF and
their caregivers.

Methods

Convoy-Pal Platform

The authors are researchers at the mHealth Impact Lab [23]
who contract with Routinify, Inc, [24], a vendor that delivers
the Convoy-Pal intervention. Routinify offers a variety of
software and hardware tools that are publicly available; costs
vary based on the tools provided and can range from US $50
to $100 per patient. In this case, Routinify assists with the
delivery of the Convoy-Pal intervention to older adultsand their
social convoys. However, Routinify isonly permitted to deliver
Convoy-Pdl in contract with the mHealth Lab and isnot engaged
in the clinical research (ie, they are not involved in the study
instruments, data coll ection, management, analysis, or designing
the protocal).

Convoy-Pal is designed with the following care domains:
physical, psychological, social, spiritual, near end of life, ethical
and legal, and knowledge about palliative care overall.
Convoy-Pal includes a palliative care assessment with
self-monitoring and resource tools for each domain. For
example, the near end-of -life aspects of care (Figure 1) includes
information regarding grief support and self-care and provides
an opportunity for life review activities. This also includes
resources on how to communicate unaddressed concerns and
identify a support group for social support. Convoy-Pal tools
and content are designed to be delivered via WellAssist by
Routinify, Inc. WellAssist is a personal point-of-care app and
associated internet-connected medical devices. The app’s core
is based on behavioral modifications in line with the overall
plan of care. The app is designed so that all members within
the socia convoy can access and use the Convoy-Pd
intervention.
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Figure 1. Near end-of-life aspects of care.
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Ethics Approval and Considerations

Study procedures were approved by the Colorado Multiple
Ingtitutional Review Board (number 18-0973). All participants
electronically consented to participate. Convoy-Pal collects
assessments, including smartwatch-captured vital information,
regarding mental health and overall well-being datafor the older
adult patient and caregivers. It is ethically sound to obtain
consent from ol der adultsto share their health information with
their caregivers as we did for this study; however, older adult
patients also have the option not to share their health information
with their caregiversif desired.

Recruitment

Potential patient participantswereidentified from the UCHealth
University of Colorado Hospital health system’s electronic
medical record. Potential participantswere aged at least 65 years
at the time of recruitment and had been hospitalized at the
UCHealth Hospital more than 2 times for HF in the year prior
(January 2020-2021). Participantswere currently living in their
homes and receiving follow-up HF care. We mailed a study
invitation letter with an opt-out contact option. Patients who
did not opt out were then contacted by phone for recruitment
and asked to self-identify social convoy caregivers.

Data Collection

Two research coordinators (JPV and IM) interviewed
participants via Zoom to gain feedback on Convoy-Pal.
Participants were exposed to sections of Convoy-Pal throughout
the interview process, which lasted between 40 minutes to 1
hour. Participants were shown the Convoy-Pal hardware, which
consisted of the tablet, watch, and charging station, and the
web-based system portal and mobile app during the interview.
Participants were also shown Convoy-Pal features such as goal
setting and planning, monitoring options, daily check-in and
calling features, convoy caregiver assessments, and palliative
care resources. During the exposure to Convoy-Pal, participants
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completed a self-report acceptability measure and were asked
to provide open-ended feedback.

For self-report acceptability, participants compl eted the Mobile
Application Rating Scale: User Version (UMARS) survey [25].
The UuMARS survey comprises 4 objective quality
subscales—(1) engagement with the app, (2) functionality and
users perceived functioning of the app, (3) aesthetics, and (4)
users perception of the quality of the information [25]—to
determine app quality mean score. UMARS has 2 optional
subscalesthat can be used depending on the aims of the research.
These 2 subscales are the app subjective quality scale, which
can be reported as individual items, and the perceived impact
scale, which obtains information on the knowledge, attitudes,
and behavior change toward improving health behavior [25].
All items are assessed on a 5-point scale, with auMARS score
of 5 considered excellent while a score of 1 isinadequate [26].
The uMARS is shown to have high interrater reliability for
evaluating the quality of mHealth apps on well-being, for
example [25,27].

For open-ended feedback, the tablet and smartwatch were
introduced and displayed over Zoom to the participants. We
used a semistructured interview guide (Multimedia Appendix
1) to ask the participants questions and their opinionsregarding
the hardware, goa setting and planning, monitoring options,
daily check-in and convoy calling options, portal and mobile
app for convoy, convoy assessments, and COnvoy resources.
Notes, recommendations, and opinions from participants were
archived into Qualtrics (Qualtrics) [28], data management
software, asthe interview was being conducted. The final data
captured were stored and saved in Qualtrics with their study 1D
numbers.

Data Analysis

The UMARS survey data was analyzed using Excel (Microsoft
Corp) calculation mechanisms and descriptive frequencies
including mean scores for both caregivers and patients. Once
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al the interviews were complete, the qualitative data were
moved from Qualtrics to NVivo 12 (QSR International) [29],
a qualitative research software package, for analysis. A
preliminary codebook was created, incorporating explicit
domains from the interview guide (deductive themes) by a
research assistant (JPV). A descriptive qualitative approach [30]
was then used to identify themes and subthemes [31,32]. The
codebook and final datainterpretation were discussed in agroup
with all authors. No member checking was conducted.

Results

Participants

We recruited 26 participants (16 patients and 10 caregivers)
from the University of Colorado Denver and its affiliate, the
University of Colorado Hospital. Patientsand convoy caregivers

Table 1. Participant technology use.

Villalobos et d

participated together or separately depending on the patient’s
ability to participate in the interview. Patients were primarily
males (9/16, 56%), White (14/16, 88%), and had a mean age of
76 (SD 5) years. Caregivers were predominantly female (7/10,
70%), White (7/10, 70%), and had a mean age of 71 (SD 10)
years. Patients were married (12/16, 75%) and had a
postgraduate degree (8/16, 50%), with 44% (7/16) having an
income of US $30,000 or more and 82% (13/16) owning an
iPhone, Android, or a regular or basic phone (Table 1).
Similarly, most caregivers were married (8/10, 80%) and had
acollege or postgraduate degree (7/10, 70%), with 50% (5/10)
making US $30,000 or more; 40% (4/10) of caregivers chose
not to answer the question regarding their income. All of the
caregivers owned an iPhone, Android, or aregular basic phone
(Table 1). Dueto small cell sizes, demographic categorieswere
collapsed and are not reported in the table.

Technology use

Patients, n (%) (n=16)

Caregivers, n (%) (n=10) Total, n (%) (N=26)

Cell phone
Basic phone: iPhone, Android, or regular or basic phone 13 (82) 10 (100) 23 (84)
| do not have a cell phone 1(<1 0 1(<1)
Did not respond 2(13) _a 2(2)
Digital activity
Email 16 (100) 10 (100) 26 (100)
Look up information 16 (100) 10 (100) 26 (100)
Use social media 16 (100) 6 (60) 22 (84)
Post and share pictures or videos 15 (94) 9(90) 24 (92)
Read or post comments 15 (94) 10 (100) 25 (96)
Play computer games 14 (88) 10 (100) 24 (92)
Video chat 16 (100) 10 (100) 26 (100)
Instant message or chat rooms 13(82) 7 (70) 20 (76)
@Not applicable.
Acceptability 4.22, SD 0.75), followed by Section C: aesthetics (mean 4.13,

Mobile Application Rating Scale: User Version

Overall, the acceptability feedback from users was good. The
UMARS mean score was 4.00 (SD 0.78) among patients and
3.92(SD 0.83) among caregivers, with an overall uUMARS mean
score of 3.96 (SD 0.81) among both groups (Table 2). Patients
and caregivers showed the most concordance with Section D:
information scale and the most discordance with Section C:
aesthetics (Table 2). Further description of the mean, standard
deviation, and minimum and maximum valuesfor the subscales
of the uMARS are provided in Multimedia Appendix 2.

Examining uMARS domain scoresindividually, we found that
patients gave Section D: information the highest rating (mean
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SD 0.73), Section B: functionality (mean 3.87, SD 0.85), and
Section A: engagement (mean 3.80, SD 0.79). Patients scored
the app’s subjective quality scale amean of 4.01 (SD 0.70) and
the perceived impact of the app on the user's knowledge,
attitudes, and intentions related to the target health behavior a
3.64 (SD 0.96). Similarly, caregivers scored Section D:
information the highest (mean 4.21, SD 0.64), followed by
Section C: aesthetics (mean 3.89, SD 0.72), Section B:
functionality (mean 3.82, SD 1.0), and Section A: engagement
(mean 3.77, SD 0.96). The app subjective quality scale was
rated mean 3.56 (SD 1.23) and perceived impact was rated mean
3.13 (SD 1.20) among caregivers.
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Table 2. Mean, standard deviation, and range values for the subscales of the uUMARS (Mobile Application Rating Scale: User Version).

Patients Caregivers

Mean (SD) Range Mean (SD) Range
Section A: engagement 3.80(0.79) 2.25-5.00 3.77 (0.96) 2.40-5.00
Section B: functionality 3.87 (0.85) 2.00-5.00 3.82 (1.00) 2.50-5.00
Section C: aesthetics 4.13(0.73) 3.33-5.00 3.89(0.72) 3.00-5.00
Section D: information 4.22 (0.75) 2.50-5.00 4.21 (0.64) 3.50-5.00
Total 4.00 (0.78) _a 3.92(0.83) —

3Not applicable.
Goal Setting

Open-Ended Feedback

Five main themes were identified after receiving open-ended
feedback: goa setting, monitoring tools, daily check-in call
feature, portal and mobile app, and convoy assessment.
Representative quotes for themes and additional subthemesare
reported in Table 3.

Table 3. Participant feedback (N=23).

Participants expressed the need for the goal-setting section to
provide redlistic and obtainable goals. For example, it was
expressed that goal setting should be addressed monthly, not
weekly. Additionally, participants expressed that they would
like an option to add a comment box to include other action
items and or commentary for their goals.

Theme Subthemes Representative quote

Goal setting Obtainable goals

Comment section

“Questions should be addressed monthly not weekly.” [72-year-old participant]
“Providefill-in-the-blank options.” [75-year-old participant]
“Would like to see prompting feedback if things are not okay.” [84-year-old participant]

“Add ways to detect stroke and falls down the stairs.” [74-year-old participant]

Monitoring tools Added features
Reminders Checklist
getting general messages.”
Portal and mobileapp Thresholds
ticipant]
Convoy assessment  Wrong approach

“Design achecklist of all of the medication a person takes for specific medication notifications versus

[71-year-old participant]

“Would like to see thresholds on the graphs to determine who should be consulted.” [ 74-year-old par-

“if [acaregiver] isin crisismode, they will not fill out the questions...thisis not beneficial for patients

who need extra help and support.” [72-year-old participant]

“They would not answer those questionnairestruthfully because they were not rai sed to share emotions
growing up.” [78-year-old participant]

Monitoring Tools

Participants agreed that the monitoring tools were helpful for
people with HF and other chronic conditions. Feedback to
improve the monitoring tools included the addition of other
features, such as feedback prompting concerning vitals,
electrocardiogram measures, fall detection, stroke indicators,
and heart pal pitation monitoring.

Reminder and Call Feature

Most of the participantsliked the daily check-in and call feature.
One participant said “...the feature is good for people who live
alone and want to keep in contact viaFaceTimewith their loved
ones’ (72-year-old participant). A few participantswho didliked
the daily check-in feature expressed that some patients might
feel burdened by the frequency of check-ins. Others indicated
thefeature was redundant asthey could scheduleremindersand
cals through their personal phone instead. One suggestion
included designing a checklist of al of the medication aperson
takes and getting notifications on those specific mediations
versus just getting a general message.

https://aging.jmir.org/2022/4/€35592

Portal and Mobile App

The majority of the participants|liked the portal and mobile app.
The participants appreciated that the portal, charts, and layout
of the mobile app were clear and concise. Participantsalso liked
the opportunity to share access to persona data with family
members. Feedback from 2 participants included adding
thresholds to the graphs to determine who, such as a provider
or family member, should be consulted, and adding instructions
on who to call with concerns.

Social Convoy Assessment

Participants provided many recommendati onswhen asked their
opinions about convoy assessment. Many participants were
hesitant about the caregiver assessments due to time, burden,
and specific assessment topics. For example, in the domain of
emotional assessment, aparticipant said “if [a caregiver] is[in]
crisis mode they will not fill out the questions...this is not
beneficial for patients who need extra help and support” (Table
3). Another participant expressed that “they would not answer
those questionnaires truthfully because they were not raised to
share emotions growing up”’ (Table 3). Additionally, a
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participant expressed that some assessments should be addressed
in person and not via the tablet. Other themes that arose from
the feedback included ensuring assessmentsare HIPAA (Health
Insurance Portability and Accountability Act) compliant and
appropriate language is used. For example, one participant
responded, “The | feel sad’ language might not be appropriate
for people because they are not readily going to admit that they
are sad” (71-year-old participant). Participants also suggested
that the assessments should not take too long to compl ete.

Discussion

Principal Findings

Convoy-Pal is designed to increase access to paliative care
resources and self-management in the setting of HF
Acceptability testing is essential because it results in a better
quality product. In this acceptability and usability study, the
Convoy-Pdl is considered acceptable and a good quality app,
based on the UMARS scores among older adults with HF and
their caregivers. Older adult patients and caregivers also
provided recommendations for improving Convoy-Pal, which
included adding comment sections, designing a checklist for
medications, including thresholds on graphs for interpretation,
and adding features such as fall detection. Based on this
feedback, authorswill update and continueto assess Convoy-Pdl
for usability and feasibility.

Although there are few high-quality HF mobile apps [33]
assessed for acceptability, functionality, and efficacy [33,34],
our findings are supported by other empirical studies. For
example, palliative care patients found a mobile mortality risk
tool acceptable to use [35]. Additionally, using wearables for
monitoring palliative care was also feasible [36,37], atool that
Convoy-Pal offerswith its smartwatch. Similar to the feedback
provided for Convoy-Pal, a commentary article, systematic
meta-review, and qualitative study [15,38,39] report the need
to track relevant information, receive education pertinent to
health for older adults, and provide information sharing such
as medication use.

Aside from HF apps specifically, digital health interventions
overal have the potential to improve the accessibility and
effectiveness in palliative care, as reported by a recent
systematic meta-review [38]. Palliative care is one area where
technologies are increasingly being deployed. Although
leveraging existing resourcesfor palliative careisone approach,
mHealth interventions targeting palliative care enable patients
increased access to this resource without spending time or
traveling to locations [40]. mHealth palliative care allows ol der
adultsto participatein and govern their care. For example, they
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do this by self-reporting symptoms and needs, which improves
communication with providers and caregivers [38,41,42].
Traditional palliative care resources do not provide a
self-governing el ement in this unique way.

Additionally, HF mobile interventions rarely target the socia
convoy or palliative care domains. Therefore, Convoy-Pal would
contribute to the advancement of palliative care and HF mHealth
while also advancing a team approach to information sharing
and targeting family- and caregiver-specific issues [43].
Convoy-Pal has the potential to support older adults with HF
and their social convoy in the management of physical,
psychosocial, and spiritual concerns.

Limitations

Firgt, dueto university and state COVID-19 restrictions, research
assistants were not able to meet with older adult and caregiver
participants to physicaly interact with Convoy-Pa on the
Routinify tablets or complete assessmentsin person. Researchers
therefore collected acceptability and usability data by displaying
Convoy-Pal and dl itsfeatures remotely to participantsfor about
1 hour through Zoom. Second, the uUMARS survey, for this
reason, was modified by our team to reflect the following 2
optional responsesfor all subscales of the survey: (1) “Optional:
Missing due to lack of time with app” and (2) “Optional: Did
not feel comfortable answering.” If the participant did not feel
comfortable answering the uUMARS questions dueto their belief
that there was not enough time to explore Convoy-Pal, then
they could select either optional response. The minor
modifications made to the uUMARS had not previously been
tested and therefore may have reduced the vaidity of the original
items. Physical interaction with the hardware may haveyielded
additional user feedback. Last, the study was further limited by
small sample size and asingle health system as well aslack of
diversity representative of the local community. Acceptability
and usability of Convoy-Pa may differ in other regional areas
and varying accessto health care.

Conclusion

HF isaleading cause of death in the United States, and mHealth
provides opportunities for patients and their social convoy to
participate in palliative care. In our study, 16 older patients and
10 caregiverswereinterviewed and asked to completeauMARS
assessment and provide open-ended feedback. Overall, older
patients and their caregivers perceived Convoy-Pal asacceptable
with good usability. Although in-person usability testing is
needed, Convoy-Pal was perceived acceptable and may
ultimately increase access to palliative care resources and
facilitate self-management among older adults with HF and
their caregivers.
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Mean, standard deviation, and minimum and maximum values for the scales and subscales of the uUMARS (Mobile Application
Rating Scale: User Version).

[DOCX File, 17 KB-Multimedia Appendix 2]

References

1.

2.

10.

11.

12.

13.

14.

Heart and Stroke Statistics. American Heart Association. 2021. URL: https.//www.ahajournal s.org/doi/reader/10.1161/CIR.
0000000000000950 [accessed 2021-09-12]

Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS, Callaway CW, American Heart Association Council on
EpidemiologyPrevention Statistics CommitteeStroke Statistics Subcommittee. Heart Disease and Stroke Statistics-2021
Update: A Report From the American Heart Association. Circulation 2021 Feb 23;143(8):€254-e743 [FREE Full text] [doi:
10.1161/CIR.0000000000000950] [Medline: 33501848]

2020 Profile of Older Americans. Administration for Community Living. 2021. URL: https.//acl.gov/sites/defaul t/files/
Aging%20and%20Di sability%20in%20A meri cal2020ProfileOl derAmericans.Final _.pdf [accessed 2022-09-12]
Antonucci TC, Ajrouch KJ, Birditt KS. The convoy model: explaining social relationsfrom amultidisciplinary perspective.
Gerontologist 2014 Feb 19;54(1):82-92 [FREE Full text] [doi: 10.1093/geront/gnt118] [Medline: 24142914]

Ward C. The need for palliative care in the management of heart failure. Heart 2002 Mar;87(3):294-298 [FREE Full text]
[doi: 10.1136/heart.87.3.294] [Medline: 11847180]

Digital Health Center of Excellence. US Food and Drug Administration. 2022. URL : https://www.fda.gov/medical -devices/
digital-health-center-excellence [accessed 2021-09-12]

Capurro D, Ganzinger M, Perez-Lu J, Knaup P. Effectiveness of eHealth interventions and information needs in palliative
care: asystematic literature review. JMed Internet Res 2014 Mar 07;16(3):e72 [FREE Full text] [doi: 10.2196/jmir.2812]
[Medline: 24610324]

Head BA, Schapmire TJ, Zheng Y. Telehealth in Palliative Care. JHosp Palliat Nurs 2017;19(2):130-139. [doi:
10.1097/njh.0000000000000319]

Tasneem S, Kim A, Bagheri A, Lebret J. Telemedicine Video Visits for patients receiving palliative care: A qualitative
study. Am JHosp Palliat Care 2019 Sep;36(9):789-794. [doi: 10.1177/1049909119846843] [Medline: 31064195]

Weck CE, Lex KM, Lorenzl S. Telemedicine in Palliative Care: |mplementation of New Technol ogies to Overcome
Structural Challengesin the Care of Neurological Patients. Front Neurol 2019;10:510 [FREE Full text] [doi:
10.3389/fneur.2019.00510] [Medline: 31178815]

Worster B, Swartz K. Telemedicine and Palliative Care: an Increasing Role in Supportive Oncology. Curr Oncol Rep 2017
Jun;19(6):37. [doi: 10.1007/s11912-017-0600-y] [Medline: 28417310]

Bienfait F, Petit M, Pardenaud R, Guineberteau C, Pignon A. Applying M-Health to Palliative Care: A Systematic Review
on the Use of M-Health in Monitoring Patients With Chronic Diseases and its Transposition in Palliative Care. Am JHosp
Palliat Care 2020 Jul;37(7):549-564. [doi: 10.1177/1049909119885655] [Medline: 31773969)]

Athilingam P, Jenkins B, Johansson M, Labrador M. A Mobile Health Intervention to Improve Self-Care in Patients With
Heart Failure: Pilot Randomized Control Trial. IMIR Cardio 2017 Aug 11;1(2):e3 [FREE Full text] [doi: 10.2196/cardio.7848]
[Medline: 31758759]

Piette D, Striplin D, Marinec N, Chen J, Trivedi RB, Aron DC, et al. A Mobile Health Intervention Supporting Heart
Failure Patients and Their Informal Caregivers: A Randomized Comparative Effectiveness Trial. JMed Internet Res 2015
Jun 10;17(6):e142 [FREE Full text] [doi: 10.2196/jmir.4550] [Medline: 26063161]

https://aging.jmir.org/2022/4/€35592 JMIR Aging 2022 | vol. 5 | iss. 4 | €35592 | p. 7

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=aging_v5i4e35592_app1.docx&filename=831ebd1b3fc18684934917354c92b6d2.docx
https://jmir.org/api/download?alt_name=aging_v5i4e35592_app1.docx&filename=831ebd1b3fc18684934917354c92b6d2.docx
https://jmir.org/api/download?alt_name=aging_v5i4e35592_app2.docx&filename=829fe208ce94bcb185077588ab28b632.docx
https://jmir.org/api/download?alt_name=aging_v5i4e35592_app2.docx&filename=829fe208ce94bcb185077588ab28b632.docx
https://www.ahajournals.org/doi/reader/10.1161/CIR.0000000000000950
https://www.ahajournals.org/doi/reader/10.1161/CIR.0000000000000950
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000950?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1161/CIR.0000000000000950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33501848&dopt=Abstract
https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2020ProfileOlderAmericans.Final_.pdf
https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2020ProfileOlderAmericans.Final_.pdf
https://europepmc.org/abstract/MED/24142914
http://dx.doi.org/10.1093/geront/gnt118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24142914&dopt=Abstract
http://heart.bmj.com/cgi/pmidlookup?view=long&pmid=11847180
http://dx.doi.org/10.1136/heart.87.3.294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11847180&dopt=Abstract
https://www.fda.gov/medical-devices/digital-health-center-excellence
https://www.fda.gov/medical-devices/digital-health-center-excellence
https://www.jmir.org/2014/3/e72/
http://dx.doi.org/10.2196/jmir.2812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24610324&dopt=Abstract
http://dx.doi.org/10.1097/njh.0000000000000319
http://dx.doi.org/10.1177/1049909119846843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31064195&dopt=Abstract
https://doi.org/10.3389/fneur.2019.00510
http://dx.doi.org/10.3389/fneur.2019.00510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31178815&dopt=Abstract
http://dx.doi.org/10.1007/s11912-017-0600-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28417310&dopt=Abstract
http://dx.doi.org/10.1177/1049909119885655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31773969&dopt=Abstract
https://cardio.jmir.org/2017/2/e3/
http://dx.doi.org/10.2196/cardio.7848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31758759&dopt=Abstract
https://www.jmir.org/2015/6/e142/
http://dx.doi.org/10.2196/jmir.4550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26063161&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Villalobos et &

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.
29.
30.
31.

32.

33.

35.

36.

37.

38.

Son'Y, Oh S, Kim EY. Patients needs and perspectives for using mobile phone interventions to improve heart failure
self-care: A qualitative study. J Adv Nurs 2020 Sep;76(9):2380-2390. [doi: 10.1111/jan.14455] [Medline: 32672374]
Dickman Portz J, Ford K, Bekelman DB, Boxer RS, Kutner JS, Czgja S, et al. "We're Taking Something So Human and
Trying to Digitize": Provider Recommendations for mHealth in Palliative Care. J Palliat Med 2020 Feb;23(2):240-247
[FREE Full text] [doi: 10.1089/jpm.2019.0216] [Medline: 31526220]

MillsJ, Fox J, Damarell R, Tieman J, Yates P. Palliative care providers use of digital health and perspectives on technol ogical
innovation: anational study. BMC Palliat Care 2021 Aug 07;20(1):124 [EREE Full text] [doi: 10.1186/s12904-021-00822-2]
[Medline: 34364379]

Materia FT, Smyth JM. Acceptability of Intervention Design Factorsin mHealth Intervention Research: Experimental
Factorial Study. IMIR Mhealth Uhealth 2021 Jul 26;9(7):e23303 [FREE Full text] [doi: 10.2196/23303] [Medline: 34309563]
Zapata BC, Fernandez-Aleman JL, Idri A, Toval A. Empirical studies on usability of mHealth apps: a systematic literature
review. JMed Syst 2015 Feb;39(2):1. [doi: 10.1007/s10916-014-0182-2] [Medline: 25600193]

Schnall R, Cho H, Liu J. Health Information Technology Usability Evaluation Scale (Health-ITUES) for Usability Assessment
of Mobile Health Technology: Validation Study. IMIR Mhealth Uhealth 2018 Jan 05;6(1):e4 [FREE Full text] [doi:
10.2196/mhesalth.8851] [Medline: 29305343]

Portz JD, Ford KL, Doyon K, Bekelman DB, Boxer RS, Kutner JS, et al. Using Grounded Theory to Inform the
Human-Centered Design of Digital Health in Geriatric Pdlliative Care. JPain Symptom Manage 2020 Dec;60(6):1181-1192.e1
[FREE Full text] [doi: 10.1016/].jpainsymman.2020.06.027] [Medline: 32615298]

Clinical Practice Guidelines for Quality Palliative Care, 4th edition. National Coalition for Hospice and Palliative Care.
2018. URL: https://www.national coalitionhpc.org/wp-content/upl 0ads’2018/10/NCHPC-NCPGuidelines 4thED_web FINAL.
pdf [accessed 2022-09-12]

mHealth Impact Lab. Colorado School of Public Health. URL : https://col oradosph.cuanschutz.edu/research-and-practice/
centers-programs/mhealth [accessed 2021-09-12]

Routinify: Smarter Living. URL: https://www.routinify.com [accessed 2021-09-12]

Stoyanov SR, Hides L, Kavanagh DJ, Wilson H. Development and Validation of the User Version of the Mobile Application
Rating Scale (UMARS). IMIR Mhesalth Uhealth 2016 Jun 10;4(2):e72 [FREE Full text] [doi: 10.2196/mhealth.5849]
[Medline: 27287964]

Terhorst Y, Philippi P, Sander LB, Schultchen D, Paganini S, Bardus M, et a. Validation of the Mobile Application Rating
Scale (MARS). PLoS One 2020;15(11):€0241480 [ FREE Full text] [doi: 10.1371/journal.pone.0241480] [Medline: 33137123]
Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mabile app rating scale: a new tool for
assessing the quality of health mobile apps. IMIR Mhealth Uhealth 2015 Mar 11;3(1):e27 [FREE Full text] [doi:
10.2196/mhesalth.3422] [Medline: 25760773]

Qualtrics XM. 2005. URL: https://www.qualtrics.com [accessed 2022-09-14]

NVivo. URL: https.//www.gsrinternational.com/nvivo-qualitative-data-analysis-software/home

Padgett D. Qualitative Methods in Social Work Research. Los Angeles: SAGE Publications; 2016.

Tashakkori A, Johnson R, Teddlie C. In: Fargotstein L, editor. Foundations of Mixed Methods Research: Integrating
Quantitative and Qualitative Approachesin the Social and Behavioral Sciences, 2nd Ed. Los Angeles: SAGE Publications;
2021.

Saldana J. In: Seaman J, editor. The Coding Manual for Qualitative Researchers, 3 ed. Los Angeles: SAGE Publications;
2016.

Masterson Creber RM, Maurer MS, Reading M, Hiraldo G, Hickey KT, Iribarren S. Review and Analysis of Existing
Mobile Phone Appsto Support Heart Failure Symptom Monitoring and Self-Care Management Using the Maobile Application
Rating Scale (MARS). IMIR Mhealth Uhealth 2016 Jun 14;4(2):e74 [FREE Full text] [doi: 10.2196/mhealth.5882] [Medline:
27302310]

CgjitaMl, Gleason KT, Han H. A Systematic Review of mHealth-Based Heart Failure Interventions. J Cardiovasc Nurs
2016;31(3):E10-E22 [FREE Full text] [doi: 10.1097/JCN.0000000000000305] [Medline: 26544175]

Saunders S, Downar J, Subramaniam S, Embuldeniya G, van Walraven C, Wegier P mHOMR: the acceptability of an
automated mortality prediction model for timely identification of patients for paliative care. BMJ Qual Saf 2021
Oct;30(10):837-840. [doi: 10.1136/bmjqs-2020-012461] [Medline: 33632758]

Pavic M, KlaasV, Theile G, Kraft J, Troster G, Blum D, et al. Mobile Health Technologies for Continuous Monitoring of
Cancer Patientsin Palliative Care Aiming to Predict Health Status Deterioration: A Feasibility Study. J Palliat Med 2020
May;23(5):678-685. [doi: 10.1089/jpm.2019.0342] [Medline: 31873052]

Pavic M, Klaas V, Theile G, Kraft J, Troster G, Guckenberger M. Feasibility and Usability Aspects of Continuous Remote
Monitoring of Health Status in Palliative Cancer Patients Using Wearables. Oncology 2020;98(6):386-395 [ FREE Full
text] [doi: 10.1159/000501433] [Medline: 31336377]

Finucane AM, O'Donnell H, Lugton J, Gibson-Weatt T, Swenson C, Pagliari C. Digital health interventionsin paliative
care: a systematic meta-review. NPJ Digit Med 2021 Apr 06;4(1):64 [FREE Full text] [doi: 10.1038/s41746-021-00430-7]
[Medline: 33824407]

https://aging.jmir.org/2022/4/e35592 JMIR Aging 2022 | vol. 5| iss. 4 | €35592 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1111/jan.14455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32672374&dopt=Abstract
https://europepmc.org/abstract/MED/31526220
http://dx.doi.org/10.1089/jpm.2019.0216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31526220&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-021-00822-2
http://dx.doi.org/10.1186/s12904-021-00822-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34364379&dopt=Abstract
https://mhealth.jmir.org/2021/7/e23303/
http://dx.doi.org/10.2196/23303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34309563&dopt=Abstract
http://dx.doi.org/10.1007/s10916-014-0182-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25600193&dopt=Abstract
https://mhealth.jmir.org/2018/1/e4/
http://dx.doi.org/10.2196/mhealth.8851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29305343&dopt=Abstract
https://europepmc.org/abstract/MED/32615298
http://dx.doi.org/10.1016/j.jpainsymman.2020.06.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32615298&dopt=Abstract
https://www.nationalcoalitionhpc.org/wp-content/uploads/2018/10/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf
https://www.nationalcoalitionhpc.org/wp-content/uploads/2018/10/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf
https://coloradosph.cuanschutz.edu/research-and-practice/centers-programs/mhealth
https://coloradosph.cuanschutz.edu/research-and-practice/centers-programs/mhealth
https://www.routinify.com
https://mhealth.jmir.org/2016/2/e72/
http://dx.doi.org/10.2196/mhealth.5849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287964&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0241480
http://dx.doi.org/10.1371/journal.pone.0241480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33137123&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://www.qualtrics.com
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://mhealth.jmir.org/2016/2/e74/
http://dx.doi.org/10.2196/mhealth.5882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27302310&dopt=Abstract
https://europepmc.org/abstract/MED/26544175
http://dx.doi.org/10.1097/JCN.0000000000000305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26544175&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs-2020-012461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33632758&dopt=Abstract
http://dx.doi.org/10.1089/jpm.2019.0342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31873052&dopt=Abstract
https://www.karger.com?DOI=10.1159/000501433
https://www.karger.com?DOI=10.1159/000501433
http://dx.doi.org/10.1159/000501433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31336377&dopt=Abstract
https://doi.org/10.1038/s41746-021-00430-7
http://dx.doi.org/10.1038/s41746-021-00430-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33824407&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Villalobos et &

39.

40.

41.

42.

43.

Phongtankuel V, Adelman RD, Reid MC. Mobile health technology and home hospice care: promise and pitfalls. Prog
Palliat Care 2018;26(3):137-141 [FREE Full text] [doi: 10.1080/09699260.2018.1467109] [Medline: 30505077]
Widberg C, Wiklund B, Klarare A. Patients' experiences of eHealth in palliative care: an integrative review. BMC Palliat
Care 2020 Oct 14;19(1):158 [FREE Full text] [doi: 10.1186/s12904-020-00667-1] [Medline: 33054746]

Guo Q, Cann B, McClement S, Thompson G, Chochinov HM. Keep in Touch (KIT): feasibility of using internet-based
communication and information technology in palliative care. BMC Palliat Care 2017 May 06;16(1):29 [FREE Full text]
[doi: 10.1186/s12904-017-0203-2] [Medline: 28477630]

Pinto S, AlmeidaF, CaldeiraS, Martins JC. The Comfort app prototype: introducing aweb-based application for monitoring
comfort in palliative care. Int J Palliat Nurs 2017 Sep 02;23(9):420-431. [doi: 10.12968/ijpn.2017.23.9.420] [Medline:
28933997]

Portz JD, Elsbernd K, PlysE, Ford KL, Zhang X, Gore MO, et a. Elements of socia convoy theory in mobile health for
palliative care: scoping review. IMIR Mhealth Uhealth 2020 Jan 06;8(1):e16060 [FREE Full text] [doi: 10.2196/16060]
[Medline: 31904581]

Abbreviations

Convoy-Pal: Social Convoy Palliative Care

HF: heart failure

mHealth: mobile health

UMARS: Mobile Application Rating Scale: User Version

Edited by T Leung, J Wang; submitted 09.12.21; peer-reviewed by SBhattacharjee, | Madujibeya, D Winchester; comments to author
14.03.22; revised version received 24.05.22; accepted 26.07.22; published 06.10.22

Please cite as:

Millalobos JP, Bull SS, Portz JD

Usability and Acceptability of a Palliative Care Mobile Intervention for Older Adults With Heart Failure and Caregivers. Observational
Sudy

JMIR Aging 2022;5(4):€35592

URL: https://aging.jmir.org/2022/4/€35592

doi: 10.2196/35592

PMID:

©Jennifer Paola Villalobos, Sheana Salyers Bull, Jennifer Dickman Portz. Originally published in JMIR Aging
(https://aging.jmir.org), 06.10.2022. Thisisan 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 Aging, is properly cited. The complete bibliographic information,
alink to the original publication on https://aging.jmir.org, as well as this copyright and license information must be included.

https://aging.jmir.org/2022/4/e35592 JMIR Aging 2022 | vol. 5| iss. 4 | 35592 | p. 9

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/30505077
http://dx.doi.org/10.1080/09699260.2018.1467109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30505077&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-020-00667-1
http://dx.doi.org/10.1186/s12904-020-00667-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33054746&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/s12904-017-0203-2
http://dx.doi.org/10.1186/s12904-017-0203-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28477630&dopt=Abstract
http://dx.doi.org/10.12968/ijpn.2017.23.9.420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28933997&dopt=Abstract
https://mhealth.jmir.org/2020/1/e16060/
http://dx.doi.org/10.2196/16060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31904581&dopt=Abstract
https://aging.jmir.org/2022/4/e35592
http://dx.doi.org/10.2196/35592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

