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Abstract

Background: Heart failure (HF) affects approximately 6.5 million adults in the United States, disproportionately afflicting
older adults. Mobile health (mHealth) has emerged as a promising tool to empower older adults in HF self-care. However, little
is known about the use of this approach among older adult veterans.

Objective: The goal of this study was to explore which features of an app were prioritized for older adult veterans with HF.

Methods: Between January and July 2021, we conducted semistructured interviews with patients with heart failure aged 65
years and older at a single facility in an integrated health care system (the Veterans Health Administration). We performed content
analysis and derived themes based on the middle-range theory of chronic illness, generating findings both deductively and
inductively. The qualitative questions captured data on the 3 key themes of the theory: self-care maintenance, self-care monitoring,
and self-care management. Qualitative responses were analyzed using a qualitative data management platform, and descriptive
statistics were used to analyze demographic data.

Results: Among patients interviewed (n=9), most agreed that a smartphone app for supporting HF self-care was desirable. In
addition to 3 a priori themes, we identified 7 subthemes: education on daily HF care, how often to get education on HF, support
of medication adherence, dietary restriction support, goal setting for exercises, stress reduction strategies, and prompts of when
to call a provider. In addition, we identified 3 inductive themes related to veteran preferences for app components: simplicity,
ability to share data with caregivers, and positive framing of HF language.

Conclusions: We identified educational and tracking app features that can guide the development of HF self-care for an older
adult veteran population. Future research needs to be done to extend these findings and assess the feasibility of and test an app
with these features.
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Introduction

Heart failure (HF) is a major health problem in the United States
[1], with an estimated 6.5 million adults living with this
condition. Its prevalence is highest among older adults [2-4].
Approximately 20% of all hospital discharges in older adults
are associated with HF, and it is one of the major readmission
diagnoses among Medicare beneficiaries [5]. Among all older
adults in the United States, veterans older than 65 years represent
a specifically vulnerable population, as they have a consistently
higher readmission rate for HF than nonveterans [5,6]. Within
the Veterans Health Administration (VHA), HF is the second
most common diagnosis as well as one of the most expensive
diagnoses to treat annually [6-9]. The most common reason for
HF-related hospitalizations is symptom exacerbations. Engaging
in self-care [10]—self-monitoring of physiologic changes and
symptom recognition—is among the most critical preventative
efforts to decrease HF readmission rates among patients, as
early detection of potentially serious symptoms enables patients
and their caregivers to intervene before hospitalization is needed
[11]. HF prevention efforts, therefore, ideally target improving
patients’ ability to identify and attribute meaning to early
symptoms [12]. Yet, patients with HF—who are usually older
persons and frequently have comorbidities—often struggle to
recognize the signs of exacerbation owing to difficulty
discriminating HF symptoms from other comorbidities [13,14].
They can also find it challenging to adhere to complicated
medication regimens and lifestyle advice related to diet and
exercise [12,15]. The use of mobile health (mHealth)
technologies (eg, Fitbit and Apple Heart Study) with HF
symptom–tracking features, which enable older adults to monitor
changes in their conditions on a daily basis and determine when
treatment is needed, may improve HF health outcomes and
thereby decrease health care usage.

mHealth technology is an effective platform to support changes
in health behavior (physical activity, diet, etc) because of its
ease of use, consistent connectivity to information, and quick
upgrades that lead to ever-increasing sophistication [16,17].
Furthermore, mHealth has the potential to be useful for symptom
management among all populations including older adults
because it can include behavioral prompts, reminders, illness
monitoring, and self-care management programs that extend
beyond clinic walls. The use of mHealth technologies among
older adults is increasing [18]. Over 62% of adults aged 70 years
and older use smartphones [19]. Over 30% of older adults report
using a smartphone app to manage an aspect of their health
[4,20]. Older veterans also report technology ownership rates
and interest in using mHealth, which is in line with that of the
general population [21,22]. The increased availability of
mHealth tools and the increasing technological engagement of
older adults offer a potentially cost-effective solution to support
HF self-care.

Nevertheless, there are also a number of specific barriers for
implementation in this patient population. These include older
patients’ physical limitations from existing health conditions,
such as sensory impairments, cognitive changes, arthritis, and
vision impairments. These age- and disease-related physical
limitations can inhibit the ability of older adults to use the
functions of the technology and receive maximum benefit
[16,23]. Other perceived challenges are the burden or workload
associated with device use [24]. One suggested way to address
these barriers is to involve older adults in the design process
from inception through development [16,25,26].

In addition, mHealth developers should consider getting input
specifically on features that will support health behavior change.
Health behavior refers to any behaviors (physical activity,
healthy diet, etc) that can impact a person’s physical and mental
health and quality of life [27]. Successful HF health behavior
change leads to better management of the disease and resultant
reduction in the frequency of hospital readmissions [28,29].
Embedding health behavior change strategies into cardiovascular
interventions have shown a sustainable change in
self-management behaviors [30,31]. Strategies or features to
support behavior change include instruction on how to perform
a behavior, self-monitoring, goal setting, problem-solving, etc
[32,33]. There are established national and international
guidelines that support the use of behavior change features to
improve cardiovascular disease, including HF [34,35]. However,
key questions remain in terms of how mHealth interventions
should be optimally designed for older adult veterans with HF.

A recent review of the functionalities of commercially available
apps and their ability to support HF symptom monitoring and
self-care management was conducted by Creber et al [36]. The
authors searched 3 web-based app stores for apps that provided
self-management to patients with HF. They then rated the apps
using the Mobile Application Rating Scale [37] and the Heart
Failure Society of America guidelines for nonpharmacologic
management [38]. The authors reviewed 34 apps that met
inclusion criteria and found that many apps were designed to
support healthy living rather than chronic disease management
and did not effectively support change in health behavior. This
highlights the need for improving the ability of mHealth apps
to support HF. It also opens the door to involving end users in
helping identify effective and engaging mHealth interventions
to improve patient self-care [39,40]. Therefore, in this
preliminary study, we examined the behavior change features
older adult veterans with HF would find important to include
in an HF mHealth intervention.

Methods

Design
The study used a descriptive qualitative method [41,42]. We
conducted individual, web-based, semistructured in-depth

JMIR Form Res 2022 | vol. 6 | iss. 12 | e41317 | p. 2https://formative.jmir.org/2022/12/e41317
(page number not for citation purposes)

Foster et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/41317
http://www.w3.org/Style/XSL
http://www.renderx.com/


interviews among older veterans with HF. We used a qualitative
content analysis approach [41] to provide a rich description of
older adult veteran perspectives and preferences for a mHealth
intervention to support HF self-care.

Ethical Considerations
Ethical approval for this study was obtained from the VA Boston
Healthcare System Institutional Review Board (#3216-X). The
local institutional review board approved this study with a
waiver of informed consent. Participants received a US $20
cash voucher for their participation. Randomly generated ID
numbers were assigned to participants to ensure confidentiality.
No personal identifying information was used in the audio
recordings.

Participant Sampling and Recruitment
We used purposive sampling [41] (a nonprobability selection
of participants) to ensure the richness of data for this preliminary
study. We recruited older veteran adults aged 70-80 years who
used smartphones. Between October 2020 and May 2021, we
used administrative data to obtain a list of 70 potential
participants who were patients at VA Boston HF clinic. We
excluded 15 patients who had cognitive impairment or a
psychotic disorder diagnosis. We mailed opt-out letters to the
remaining 55 patients and called potentially eligible participants
who did not opt out or otherwise contact the study staff.
Interested and eligible patients (n=9 for a response rate of 16%)
were enrolled in the study if they (1) lived in their own house
or apartment, (2) were aged 65 years or older, (3) had an HF
diagnosis, (4) owned an Android or iOS platform smartphone,
and (5) used any apps on their smartphone more than once in
the preceding 30 days. All participants were enrolled after an
introductory conversation with the researchers who explained
to them the details and the purpose of the study.

Data Collection
Data were collected between January and July 2021. We
conducted semistructured interviews using a web-based
platform, WebEx (WebEx Video Communications, Inc) [43].
Participants were given the option to use the video function or
call in via telephone. At the start of the interview, participants
answered a short quantitative questionnaire to gather
demographic information (age, race and ethnicity, level of
education, and marital status), and usage of smartphone apps
(see Demographic Questionnaire in Multimedia Appendix 1).

We developed the semistructured interview guide based on key
concepts from the middle-range theory of self-care in chronic
illness [10]. The theory addresses the process of maintaining
health through health-promoting practices and managing illness.
The 3 key concepts are self-care maintenance, self-care
monitoring, and self-care management. Self-care maintenance
refers to those behaviors performed to improve well-being,
preserve health, or to maintain physical and emotional stability
[10]. These behaviors can be related to lifestyle (eg, exercise,
preparing healthy food, and coping with stress) or the medical
regimen (eg, taking medication as prescribed and attending
medical appointments). Self-care monitoring is a process of
routine, vigilant body monitoring, surveillance, or body listening
[10]. This type of monitoring is a common behavior. For

example, people may monitor weight or blood pressure regularly
to follow changes. Self-care management involves an evaluation
of physical and emotional signs and symptoms to determine if
the change is present and action is needed [10]. It requires
attention to the effectiveness of a treatment and evaluation of
whether that approach should be tried again in the future. The
theory was chosen to guide this study because its structure
focused research efforts on results that could be readily
translated into practice. In addition, the interview guide included
items related to preselected behavior change features (feedback
on behavior, self-monitoring of the behavior, reducing negative
emotions, instruction on how to perform the behavior, goal
setting, social support, problem solving, and action planning)
that were rated as important in the literature and our previous
research [31,44-47] (see Interview Guide in Multimedia
Appendix 1).

During the interviews, participants were asked open-ended
questions as well as directed questions to explore their
perceptions and preferences for receiving app-based support to
help them self-manage their HF. Participants were asked to
report on features that stood out as most useful or least useful,
how to brand apps so they would be recognizable to those with
HF, and if there were any other features that should be included.
Interview prompts centered on the preselected behavior change
app features. In addition, we also asked participants their
perspectives on the term “heart failure.” This question was posed
to determine whether the title of the diagnosis affected the
veterans’ self-efficacy, as self-efficacy is an antecedent to
self-care and has been found to independently predict HF
self-care [10,48,49].

The HF diagnosis of all participants was confirmed through the
patient’s electronic health record by confirming an HF
(International Statistical Classification of Diseases and Related
Problems, Tenth Revision, Clinical Modification) code. We
also collected data on the type of HF, HF preserved ejection
fraction, or HF reduced ejection fraction. Interviews were
conducted by MF, were audio recorded, and lasted
approximately 45 minutes each. They were transcribed verbatim,
and transcripts were checked for accuracy.

Data Analysis

Quantitative Data Analyses
Demographic data were entered into an Excel (Microsoft Corp)
spreadsheet and analyzed to generate descriptive information.
The participants’ ages were described using mean and SD
values, and the descriptive data were summarized using
frequencies and percentages.

Qualitative Data Analyses
We took a combined approach to analysis. We used a directed
content analysis approach [42] with predetermined codes based
on the middle-range theory of self-care in chronic illness
followed by inductive coding to capture the accounts
(experiences and views) of research participants. Interview
transcripts were uploaded in the qualitative data management
program NVivo (version 12; QSR International) [50]. Analysis
began with 2 researchers (MF and WX) each reading 3
transcripts in their entirety to become familiar with the data.
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They then highlighted all text that on first impression appeared
to represent the predetermined codes (see Coding Framework
in Multimedia Appendix 1). Next, they coded all the highlighted
passages using the predetermined codes. Any relevant text that
could not be categorized with the initial coding scheme was
given a new code. After MF and WX reached a consensus on
the final coding framework, the remaining transcripts were
analyzed by MF, followed by discussions and consensus
generating with WX. Explanatory verbatim quotes were selected
cautiously to maintain data validity and follow themes.

Results

Sample Characteristics
In total, 9 men opted in to participate in an interview session.
Among these 9 participants, the mean age was 73.4 (range

70-80) years; the majority were White (n=7), most had
completed postsecondary education (diploma or degree, n=6),
and had HF with reduced ejection fraction (n=6). Five patients
reported mild to moderate HF symptoms (shortness of breath
with exertion and tiredness), while 4 others reported having no
HF symptoms. As it was an eligibility criterion, all had either
iPhones or Android-based smartphones. Most used their
smartphone for email or internet at least once a day (n=8) and
had experience with downloading an app (n=4), but fewer had
used their phones to search for health-related information (n=3).
However, the majority (n=6) reported using their phones for
looking up sports information or the news and (n=5) used their
phones to play games. Sociodemographic data are presented in
Table 1. None of the participants had previously downloaded
an app to help them manage their HF.

Table 1. Sociodemographic characteristics of all participants (N=9).

ValuesDemographic information

73.4 (1.4)Age (years), mean (SD)

9 (100)Gender (male), n (%)

Race, n (%)

2 (22)Black or African American

7 (78)White

Ethnicity, n (%)

9 (100)Not Hispanic or Latino

Level of education, n (%)

1 (11)Less than high school

2 (22)High school

2 (22)Some college

3 (33)Associates’ degree

1 (11)Bachelor’s degree

Marital status, n (%)

4 (44)Married

2 (22)Widowed

2 (22)Divorced

1 (11)Never married

3 (33)Living alone, n (%)

Type of heart failure, n (%)

3 (33)Heart failure preserved ejection fraction

6 (67)Heart failure reduced ejection fraction

3 (33)Had or currently used home telehealth, n (%)

Ever used a heart failure self-management app, n (%)

9 (100)Never

Preferences for App Features and Content
Below we discuss the participants’ opinions of the app features
grouped according to the 3 key concepts of the middle-range
theory of chronic illness (self-care maintenance, self-care

monitoring, and self-care management; Table 2). After that, we
describe three iteratively developed categories related to app
preference: (1) simplicity, (2) ability to engage their caregiver,
and (3) positively framed language.
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Table 2. Themes and illustrative quotes of participants.

Illustrative quoteTheme or category

Self-care maintenance • Overall, most participants thought that having an app “would be helpful.”
• “The app probably would be good. You could look, not only myself, [but] others that have different

problems with their heart problem.” [Vet #8]

Education on daily HFa care • Most participants thought that an app would help them gain knowledge about their condition. “That
would probably make my life easier. You know, I’m curious about a lot of things and I would
probably read it. I would look at it and then if I had [or] I thought I had something, I’d probably
look it up.” [Vet #4]

• A few were not sure how useful an app would be: “I don’t think it would do much, to tell you the
truth. Not right now, anyway.” [Vet #2]

How often to get education on HF • Participants thought the frequency of receiving education should be determined by each person: “I
think the person who was getting the App should have a choice to how often they want to get the
information, how often they think they need the information. Do you need it every day or should
it be every day or should it be weekly or should it be done monthly, bi-weekly or whatever? I think
it’s gonna be an individual choice, not just a blanket App.” [Vet #4]

Support of medication adherence • Some participants thought having an app could not only provide medication reminders but also
provide education about medications: “Yes, that would be worthwhile, especially if you could use
that app, [and say] ‘tell me about [a medication]’ and it would tell you.” [Vet #9]

• “If I had an app to do [learn about medications], the doctor would be thrilled, I'm sure.” [Vet #7]
• On the other hand, some participants thought medication reminders “… would get me somewhat

upset.”
• Some who were being seen frequently by their cardiologist did not see the importance of using an

app to support medication adherence. For these individuals, their frequent medical appointments
were enough: “No, I doubt [the app would be useful]. I see the cardiologist like once a month.”
[Vet #1]

Dietary restriction support • The need for support to adhere to dietary restrictions (limiting sodium consumption and weight
management) varied based on the participant’s level of involvement with health care services (eg,
home telehealth and, nutrition courses offered at the HF clinic) and whether they were the primary
cooks in their homes.

• Those involved in services preferred less support: “I have that Telehealth thing, …and every day
that thing gives me messages about what to do about medications, about your diet, you know.” [Vet
#1]

• Those who were not the primary cooks in their homes thought it might not help:“[M]y wife watch[es]
everything that I eat.” [Vet #5]

• Some others stated the inclusion of dietary support, “Would be helpful. Especially like I said, I’m
not educated at all in nutrition.” [Vet #9]

Goal setting for exercises • When asked about setting goals for exercise, some participants mentioned that motivation played
a major factor in their desire to set goals for exercise, saying things such as, “I’ve done reading, I
just need the willpower to get through it,” and, “I just don't have the motivation to do it.”

• However, for some the desire to set goals was dependent on others: “I would welcome that [setting
goals for exercise]... We started out great here, and then my wife started having problems with her
back and sciatica. But I'm anticipating that that will get back on track when she completes a course
of rehab and so on, but we don’t know about that, But it does inhibit my enthusiasm for getting out
and around.” [Vet #7]

Stress reduction strategies (eg, meditation
and breathing exercises)

• When asked about how useful it would be for an app to offer methods that can be used to relax or
reduce stress, most participants did not find this feature helpful: “I think it’s definitely something
that the individual should … be able to choose themselves, because I don’t want to be told what
do to do relax.” [Vet #4]

Self-care monitoring • Some participants thought there was utility in using an app to monitor and track symptoms: “I think
that's a good idea [to be able to track symptoms].” [Vet #7]

• Others pointed to the issue of having to manually input data into an app as being a deterrent to self-
monitoring: “Oh, that’s just more work for myself, isn’t it? I mean I would have to concentrate
every day and put a) my weight in, b) my blood sugar, c) my blood pressure… So that’s 15 minutes
[that] would be just fooling around with that stuff.” [Vet #4]
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Illustrative quoteTheme or category

• When asked about the ability to review previous symptoms, one participant remarked “… your
memory plays tricks on you.”

• Having the ability to review previous changes in symptoms was acceptable because: “if you get
the same symptom again and it happened a month ago, it would be good to find out what you did,
instead of writing it down and trying to look for it through paperwork, [which is] what I did last
time.” [Vet #3]

• Others were skeptical about how previous information could support decision decision-making and
actions on future changes in symptoms: “I don’t think my phone can tell me what’s wrong with my
heart. I really don’t. What kind of App can you put on your phone that tells me that my… blood
pressure is running high?” [Vet #4]

• Almost all participants did not think that it was important to be able to contact medical help from
within an app: “Well my phone already has that. It will call 9-1-1 automatically if you want.” [Vet
#1]

Self-care management

• Another important facet about self-care management is that the treatment indicated might require
consultation with a health care provider. When asked if receiving prompts to notify a provider based
on changes in their HF patterns that were similar to those that led to a hospitalization in the past
would be helpful, almost half of the participants did not think that it would be helpful to have this
feature, and one participant stated, “Actually, it'd probably scare me out of my wits, that I was
gonna check out.”

• Yet another participant responded, “That would be helpful. To me it wouldn’t have to be a cardiol-
ogist, just somebody that’s knowledgeable.” [Vet #9]

Prompts of when to call a provider

aHF: heart failure.

Inductive Themes Related to Preferences for App
Features and Content

Simplicity
Participants expressed that “you need to make the app easy for
the old people” and develop it at “common man’s level.” This
preference was clearly a requirement for most:

“You know, some apps…I'll just delete…because I
can't figure it out.” [Vet #3]

Ability to Share Data With Caregivers
When asked who else should be given access their information
in an app, most wanted to share data with others.

“My son and his wife, because they're the ones [who]
keep an eye on me.” [Vet #8]

“Let's put it this way. [As long as my wife] can access
it through her computer … to retrieve it, all well and
good. I’ll go along with that.” [Vet #5]

Positively Frame HF Language
When asked about how they feel about the term “heart failure”
and its effect on them, one person said, “I don’t get that it's
really a failure. Anomaly might be a better, but even that's a
scary word.” The term HF echoed even more negativity for
another participant:

“I don't want to talk about how I'm suffering from
heart failure because I'm not, you see. And somebody
who is suffering from heart failure that echoes failure,
failure, failure, failure in their mind. Or if it does,
how have you helped them?” [Vet #4]

Discussion

Principal Findings
In this study, we aimed to identify the mHealth design
preferences of behavior change features of older adult veterans
with HF to inform the design of a future mHealth intervention.
Our analysis of interviews with 9 older adult Veterans
demonstrated that older adults are engaged and willing to use
mobile technology to support their self-care. Participants’
accounts not only identified features and characteristics
important to them to support HF self-care maintenance,
monitoring, and management, but also highlighted the challenge
of designing mHealth for older adults with varying levels of
caregiver support.

In terms of self-maintenance, veterans perceived mHealth to be
helpful to gain knowledge on their HF condition but wanted the
ability to choose how often they get that information. This
finding adds to the literature regarding including patient
perspectives in education. It has been found that educational
activities that involve shared decision-making improve self-care
practices [51], and user preferences have a significant impact
on the use and effect of the education [52]. Participants also
expressed the need for medication support to help them
understand their medications, but they had mixed thoughts
regarding medication reminders. Previous research has shown
high satisfaction when patients receive medication reminders
that are delivered at times they select and correlate with their
medication schedule [53]. Gaining patients’perspectives on the
optimal number of messages and alerts is warranted to decrease
psychological stress. Dietary support was a component that
some participants also indicated mixed feelings about.
Responses were based on the amount of caregiver support
participants already had. The differing viewpoints corroborate
with existing literature that encourages mHealth designers to
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allow users to customize mHealth for their individual case [54].
Some participants were also interested in using goal setting
features for exercises and expressed the need for “willpower”
to exercise. This finding reinforced the need for live coaching
to facilitate exercise goal setting and attainment, in addition to
app-based content (eg, self-monitoring, information modules,
and exercises) [55,56]. Furthermore, the inclusion of behavior
change features (ie, plan or goals and mobile diary) in mHealth
correlates with a higher incidence of statistically significant
outcomes [57]. Like many chronic illnesses, HF places great
physical and psychological stress on patients. Participants
endorsed the helpfulness of stress reduction strategies,
suggesting that individuals should be able to choose the type
of strategy that appeals to them. This adds to the literature that
has found that stress reduction through mind/body interventions
not only has benefits for healthy individuals but has many health
benefits for patients in all stages of HF [58].

Monitoring of biometric measurements (weight, blood pressure,
and pulse) was deemed useful by almost all participants, as long
as they did not have to manually input data into an app. Their
interest in self-care monitoring is in line with previous research
that patients are interested in monitoring their symptoms as long
as it does not intrude in their lifestyle [59]. Manual input of data
has been cited as a deterrent to symptom self-care monitoring
[60,61]. Our finding corroborates the findings of an existing
body of literature on the importance of incorporating automatic
uploading of biometric measurements to a mHealth app [57,62].
It should be noted that although Bluetooth technology (which
supports automatic uploading of data) is widely available, it is
not frequently used in mHealth research [57]. Participants also
endorsed a feature that would allow them to evaluate past
symptoms. Having a single source to record symptoms and
actions taken to remedy symptoms can provide information to
patients to identify worsening of HF. This finding is consistent
with research that suggests the use of an electronic heart diary
[63] to provide a consistent location for patients to track and
review physical and psycho-emotional changes to determine if
action is needed. Although receiving prompts as to when to call
their provider was not seen as helpful by some participants, it
was for others. This contributes to the literature on the
desirability of using mHealth to guide patients to seek higher
levels of care when needed [52].

In addition to feature preferences for health behavior change
(reminders, monitoring, etc), veterans also had a preference for
simple, easy-to-use technology. Ease of use is just one factor
that can affect adherence among older adults [64]. They also
wanted the ability to share data with family and caregivers. This
preference was similar to previous research that explored the
attitudes and preferences of older adults on warfarin therapy
regarding the use of mHealth technology and health games to
gain skills for self-management [65]. Another preference was
the ability to customize the app once it is downloaded. Several
participants indicated they wanted to have their family’s or
caregiver’s support in conducting this task. These findings
substantiate previous research indicating that some older adults
say they need help setting up or using technology [18,66].

This study’s qualitative approach allowed for a better
understanding of not only veterans’ mHealth preferences but
also their feelings when told that they have HF. It is known that
language can potentially transmit bias and affect the quality of
care that patients subsequently receive [67,68]. Language,
whether spoken or written, can also affect the attitudes of others.
Our finding that participants had a negative reaction to the term
“heart failure” indicates that there may be a need to reframe
language surrounding a HF diagnosis.

Limitations
This study focused solely on VHA patients, which represent a
population not typically studied in mHealth contexts (eg, older
adults). This may present a limit to generalizability to other
populations [56,69] but also represents a needed addition to the
literature on veterans. Another limitation was that most
participants were White, potentially limiting the transferability
of these findings to other ethnic groups. This may mean that
our participants may be overly similar in certain ways, having
similar backgrounds and preferences. Another potential source
of bias is the small sample size. However, this study used the
concept of information power rather than saturation to determine
the adequacy of the sample size. Information power indicates
that the more information the sample holds, relevant for the
actual study, the lower number of participants is needed [70,71].
Based on our use of a specific, vulnerable population, the use
of an established theory, the quality of the dialogue, and our
analysis strategy, we determined the sample size to be sufficient.
Although the use of a theory to guide our work was a strength
of our study, there is the possibility that our use of the specific
use of the middle-range theory of self-care in chronic illness
may have limited the scope of the results, and future studies
should take this into consideration. In addition, our focus was
to examine the perceptions of features older adult veterans with
HF would find important to include in a mHealth intervention;
more background on demographics and other participant
characteristics would have strengthened the interpretation of
our findings. Finally, 3 of our participants were enrolled in or
had previous experience with home telehealth. This may have
caused some bias regarding their intention to use mHealth. It
is also important to acknowledge that some older adults, as a
result of strong personal preferences or other barriers, may never
adopt mHealth [23].

Conclusions
In conclusion, despite the proliferation of mHealth apps to
manage HF [36], a dearth of information exists concerning the
usage needs of older adult veterans with HF. Some needs
uncovered in our study are relatively new findings, such as the
potential need to positively frame HF information and the
patients’desire for their caregivers to have access to the patient’s
self-care data. Other needs identified correlate with those of HF
patients in general (eg, goal setting and dietary restriction). App
features should facilitate addressing these needs and consider
incorporating, for example, a simple interface accessible to older
adults with little or no technological literacy. Future research
needs to be done to extend these findings and assess the
feasibility of and test an app with these features.
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