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Abstract

The purpose of this descriptive, exploratory study was to assess the perceptions of older adults
with heart failure regarding the use of mobile technology and to identify potential facilitators of
and barriers to mHealth adoption. Semistructured interviews were used to collect data. Transcripts
were analyzed using qualitative content analysis. The findings indicated that older adults do not
base their intention to use mHealth solely on perceived ease of use and perceived usefulness, as
outlined in the Technology Acceptance Model. The following themes emerged from the content
analysis: facilitators included previous experience with mobile technology, willingness to learn
mHealth, ease of use, presence of useful features, adequate training, free equipment, and doctor’s
recommendation; barriers included lack of knowledge regarding how to use mHealth, decreased
sensory perception, lack of need for technology, poorly designed interface, cost of technology, and
limited/fixed income. Overall, the findings suggest that older adults are willing to use mobile
health technology, albeit with reservations. Future researchers who seek to implement mHealth-
based interventions should address person-related, technology-related, and contextual barriers, and
simultaneously capitalize on the influence of potential facilitators, such as a physician’s
recommendation, to promote mHealth adoption.
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Heart failure (HF) is prevalent in the older population. It is estimated that 80% of the 5.7
million people with HF are 65 years of age or older 1. Effective HF self-management is key
to preventing hospitalizations, which is very common in the HF population 2. However, HF
self-management can be complex; it involves symptom monitoring, medication
management, dietary modifications, and activity adjustments to achieve symptom control 34,
In addition, older adults often have other comorbid conditions, which adds to the complexity
of their treatment regimens >8; hence, nonadherence to the recommended treatment regimen
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is quite common in this population 7. One promising solution is the use of mobile
technology in HF self-management.

While a consensus definition of mHealth has yet to be reached, mHealth is commonly
defined as the use of mobile and wireless devices, such as mobile phones, tablet computers,
patient monitoring devices, and mobile applications (apps), to support the achievement of
health objectives.8 The popularity and increasing capabilities of these mobile devices have
made them an ideal medium to deliver health interventions. Current uses of mobile
technology in chronic disease management interventions include: text-based appointment
reminders 910, medication reminders 19, motivational health messages 1911, electronic
medication tracking 12, and remote symptom monitoring 13-15. In HF, mHealth-based
interventions have been associated with improved HF self-management 1916 improved
quality of life 1617 and lower mortality 18. Despite the potential of mHealth to revolutionize
HF self-management, its efficacy ultimately relies on adoption and sustained use by its
intended users. And while the use of mabile devices is increasing among the older
population, older adults continue to lag behind their younger counterparts when it comes to
technology adoption 19, Therefore, it is essential to explore the perceptions of older adults
toward mHealth in order to identify potential facilitators of and barriers to its adoption.

Although there has been a steady increase in the number of studies exploring technology
adoption/acceptance among older adults 2921, few have focused on mobile technologies,
22-24 and even fewer have explored the acceptability of mobile technology use for health-
related purposes 2%26, Furthermore, none of the studies examined older adults” perceptions
of mHealth for HF or chronic disease self-management. A better understanding of the
facilitators and barriers that might influence older adults’ intention to adopt mHealth for HF
self-management could guide the development and implementation of future mHealth-based
HF interventions. The purpose of this study was to identify potential facilitators of and
barriers to the use of mobile and/or wireless devices (mHealth) among older adults with HF.

Sample and Setting

The Johns Hopkins Institutional Review Board approved the study. A purposive sample was
selected from participants enrolled in a larger mixed-methods study. A description of the
larger study is published elsewhere.2” Purposive sampling was used to ensure variation in
terms of intention to use mHealth, based on participant responses to the Technology
Acceptance Model-Intention to Use subscale (ie, high/moderate/low intention to use
mHealth), smartphone ownership, and demographic characteristics (gender, race,
educational attainment, and income). The participants were recruited from the inpatient
population of a large urban teaching hospital. Patients were eligible to participate if they
were 65 years of age or older, had a history of HF, able to communicate in English,
cognitively intact (screened using the Mini-Cog 28), and did not reside in a nursing home
prior to hospital admission.
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Data Collection

After informed consent was obtained, trained research assistants (KWL and SY) conducted
individual in-depth interviews with the participants in their private hospital rooms. The
interviews started with questions intended to elaborate on the participants’ response to the
quantitative survey (e.g. You indicated that you would consider using mobile technology to
help manage your HF, could you tell more about that? You indicated that mobile
technologies are too difficult to use, what is it about them that makes them difficult fo use?).
In addition, broad questions regarding potential facilitators of and barriers to mHealth
adoption were asked (e.g. What would you say would make older people start using mobile
technology to help manage their health? What do you think keeps older people from using
mobile technology?). Next, the participants were shown a video of an mHealth monitoring
system and a health-related app, and were then asked follow-up questions (e.g. Do you think
this technology/app would be easy to use, what makes it easy/hard to use? Do you think this
technology/app would be useful, what makes it useful/not useful?). The video showed a
typical monitoring system composed of a weighing scale, blood pressure cuff, and pulse
oximeter, all with wireless connections to a mobile device. The video presented information
about the way a typical mHealth monitoring system worked in a straightforward, objective
manner (i.e., non-advertising manner); it was selected to avoid influencing the participants’
perceptions. Finally, the participants were presented with an app that is designed to track
dietary salt intake. The app was chosen because it was a free download and its features were
typical for a “tracker/counter” app (thus providing a good starting point for discussion). In
addition, the purpose of the app (dietary salt intake monitoring) is relevant to HF self-
management. After a demonstration by the research assistant, participants were asked to use
the app while sharing their thoughts. This is called the think-aloud technique and is
extensively used in the field of usability testing. This technique not only allows the
interviewer to elicit the user’s thoughts and preferences, but also the reasoning behind them.
The participants were shown the mHealth video and app in order to give them an idea of
how mobile technology can be used in disease self-management, thus allowing for a more
in-depth discussion of their perceptions of mHealth. Clarification and elaboration probes
were used throughout the interviews as needed. Interviews lasted from 25 to 45 minutes and
were audio recorded and transcribed verbatim. Transcriptions were routinely reviewed to
assess for data saturation; data collection stopped when no new data emerged from the
interviews. The participants received a total of $25 for participating in the study ($10 for
completing the survey + $15 for participating in the interview).

Data Analysis

The transcripts were reviewed to verify their accuracy before coding began. The transcripts
were analyzed using qualitative content analysis following the core steps outlined by Cho
and Lee.?? The analysis process included the following steps: (1) each transcript was read in
its entirety to gain a general sense of the content; (2) phrases or passages were coded either
as a facilitator (defined as any attribute, condition, or occurrence that aids or facilitates the
adoption of mHealth) or a barrier (defined as any attribute, condition, or occurrence that
hinders or prevents the adoption of mHealth); (3) coded phrases or passages were
categorized as ‘person-related factors’ (i.e. factors inherent to the individual), ‘technology-
related factors’ (i.e. characteristics or features related to mobile technology), and ‘contextual
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factors’ (i.e. all other factors that were not person- or technology-related); and (4) each was
then examined to identify themes. The first three steps of the analysis process were
performed independently by two trained research assistants (KWL and SY) and then
discussed with the first author. Steps 1 through 3 followed the deductive approach, wherein
predetermined codes (facilitator/barrier) were used and then classified using a predetermined
organizational matrix. The last step of the analysis process followed the inductive approach.
The first author developed the preliminary themes, which were then discussed and revised
by the authors together. Representative quotes are presented to increase the credibility (truth
value) of the study findings 2°. The use of purposive maximum variation sampling was
intended to help increase the transferability (applicability) of the study findings, while
multiple coders were employed to increase reliability 30. Finally, an audit trail was
maintained to increase the dependability (consistency) of the findings 2°.

Sample Description

Half of the 10 participants expressed intention to use mHealth while the rest either had no
intention to use mHealth (n=2) or were uncertain (n=3). Six of the participants were
smartphone owners. The participants ranged in age from 66 to 83 years; seven were male;
half identified themselves as white and the other half as black; and five were married. As far
as educational attainment, two had a Master’s degree, two had a Bachelor’s degree, two
attended college but did not graduate, three were high school graduates, and one attended
primary school but did not finish. Three participants had annual household income of less
than $15K, two had $35-50K, one had $50-70K, three had $75-100K, and one had annual
household income of more than $100K.

Person-related Factors

Lack of knowledge—The most frequently mentioned barrier was a lack of knowledge
about how to use mobile technology. Whether it was the participant’s own lack of
knowledge or what they perceived was the lack of knowledge among older adults in general,
the participants believed that not knowing how to operate mobile devices kept older adults
from using such technology.

“| think they’re good, but I just don’t know how to use, to work it. | just don’t have
the knowledge on how to work it.”

“I think the first thing is the lack of technical know-how is one of the barriers.”

Furthermore, the participants stated that this lack of knowledge could sometimes lead to fear
of doing something wrong and potentially ruining the device. As a result, older adults tended
to hesitate to use mobile technology.

“Well, for one thing, when you use a technology, you got to know what that feature
is used for. And if you don’t know what that feature is used for then if you touch it
and it goes the wrong way, then you’re in trouble.”

“Uh, probably fear of not being able to do it and the fact that these technologies
were not available (clearing throat) when an older person was younger. They have
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to learn something new, and | think it scares them. Like they’re gonna, you know,
like I remember when we started getting computers, older people would be afraid
they’d do something to ruin the computer.”

Similarly, the participants reported that as they got older they found it more difficult to keep
pace with all the new technology, which led some to feel reluctant to even try to use mobile
technology.

“As | get older and more technology comes out, you know, you sort of start falling
behind. I try to keep up but...”

“You know, my feeling is, | mean like, there were things when | was younger that |
would do, but now, as | age | keep doubting myself and | wouldn’t even try it now.”

Decreased sensory perception—Another potential barrier to mHealth adoption is a
decline in sensory perception (i.e. sight, hearing). A decrease in visual acuity would make
interacting with the mobile device interface difficult for older users. Similarly, older adults
with hearing impairment would find it hard to hear audio prompts or alerts.

“Once you start going to the older generation, there are the people who are likely to
have these heart problems, also be visually impaired and hearing impaired, if you
do not have the two systems it could be a barrier.”

Lack of need for technology—Not as frequently mentioned as the other barriers, but

equally noteworthy, was the lack of need for mobile technology. As one participant stated,
being able to manage one’s heart failure without the aid of mobile technology offers little
reason to start using it.

“Many of these things | do already and I don’t see the necessity for having to use
technology to get there. I mean, | record my weight everyday; I record my blood
pressure using a pencil and paper. And I, uh, I record my blood pressure when | go
to the doctor. So it’s all written, not computerized.”

Previous experience with mobile technology—On the other hand, having previous
experience with mobile technology was mentioned as a facilitator of mHealth use.
Participants whose previous occupation involved working closely with mobile technology
expressed more confidence in learning how to use it for health-related purposes.

“You know | worked for ABC communications*, so whenever the smartphone
technology came out, we’re the first ones to get it.” [Interviewer: So would you say
it is easy for you to learn how to use mobile health technology?]

“Any kind of new technology.” (*changed to protect participant anonymity)

Similarly, having previous experience with mHealth through one’s work also facilitated
one’s intention to use mobile technology to manage their health.

“Uh, well I haven’t been doing any volunteer nurse practitioner work, but I’ve used
uh, a couple medical apps, just to look up medication, side effects, or treatment
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modalities for patients that I’d be taking care of.” [Interviewer: Would you consider
using a health-related app if it would help you to manage your health?] “Yes.”

Willingness to learn—For participants without previous experience with mobile
technology, having the willingness to learn how to use mobile devices can facilitate mHealth
adoption.

“Yeah, 1’d definitely be willing to learn, you know, even at my age, | would still
like to learn.”

Technology-related Factors

Overall ease of use—Most of the participants reported that they would be more likely to
adopt mHealth if it were easy to use. For the participants, ease of use meant that it required
only a few simple steps to operate the device.

“1 like it, it’s easy (laughs). It doesn’t have many steps to it,” in reference to the
mHealth monitoring system

“You don’t have to do a lot, all you got to do is read it [the display],” in reference to
the maobile app

Presence of useful features—The participants also pointed out several features of the
mHealth monitoring system that they found useful. In particular, they appreciated the large
display, audio feedback, and automatic data transfer.

“Well, you got a nice large display, and you got audible functionality.”
“The oral, uh, reading is helpful.”

“Well the transference of the, the results to, to the, uh central unit, and, and put in
the memory is one that seems to me the most useful.”

Another feature of the mHealth monitoring system that participants found useful was the
instant feedback. As one participant pointed out, instant feedback from the mHealth device
could be a form of encouragement or motivation for patients to better manage their HF.

“Well, I think the feedback is more useful. If the result is known to the person, |
think that feature, the instant feedback, interactive, this is what it is today, therefore
tomorrow | need to improve or something, that feedback to the patient is what you
want to achieve results.”

When asked if they could improve the design of the mHealth device, one participant
suggested a reminder feature.

“Something to remind me so that | won’t forget to take my medicine, something
that goes ‘beep beep’ and lights up, it’s got to light up because | can’t hear.”

Poorly designed interface—Given their decreased visual acuity, the participants found
the size of icons and texts on the mobile app hard to read and suggested that their size be
increased or to at least increase the contrast between the text and the background.
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“These little icons are too small.”

“Make the font a little bigger or if you don’t make it bigger at least make it more
noticeable, like dark, darker.”

Cost of technology—Besides the hard-to-see interface, the only other technology-related
barrier that was mentioned was the perceived high cost of new technology. Participants
stated that, while they were willing to use mHealth, they believed that it would cost too
much, and that they would rather wait for the price to drop.

“I might want to have one but it’s not in my price range.”

“When new technology comes out it’s expensive. Yeah because like I’ve watched
automatic blood pressure cuffs really come down in price. So | think initially it
might be too expensive for me.”

Contextual Factors

Adequate training—In relation to the expressed lack of knowledge about mobile
technology, the majority of participants stated that if they were provided with adequate
training they would be willing to use mobile technology to help manage their HF.

“Teach them how to use it, that would be the main thing. Because what sense in
purchasing it and you don’t know how to use it? At least give them education on
the first time or | say at least four or five times give them, you know, give them
education on how to use it.”

“If you provide the training then I think people would be more apt to use the
technology.”

Physician’s recommendation—Similarly, the participants said that they would be
willing to use mHealth if their physicians recommended it. The trust that patients have in
physician advice could facilitate mHealth adoption.

“If my doctor recommended something like this, and my doctor, mind you, is very
very very concerned with her patients, and, you know, anybody that you think the
world of is not going to lead you wrong, you know, and that’s the reason why |
would consider using one if my doctor recommended it.”

Free equipment—In relation to the perceived financial cost of mHealth, participants
expressed their willingness to use mHealth if the equipment were provided to them for free.
“l would consider using this kind of technology only if it were given to me.”

“Well, 1 tell you like this, if they gonna pay for me to use one, then I will use one
for my health, because | feel that if they just was confident in this machine and they
is willing to give it to me and take care of the bill and everything of it, I’'m willing
to try.”

Limited/fixed income—Finally, older adults see the perceived high cost of mHealth
technology as a deterrent given that most of them are retired and have fixed incomes. Some
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of the participants considered the cost of acquiring an mHealth device as an additional
expense that would further stretch their already limited budgets.

“Because most of the people who would be in this situation have had problems
normally at their age when they are on a fixed income or retirement or something.
So it depends, unless a person is really wealthy. Because it used to be paycheck to
paycheck, and now you’re in retirement and now you have to take care of additional
medical bills, this extra addition of expenditure could be a factor.”

“It’s going to come down to cost, like | said, I’m on Social Security so that’s a big
factor. It would depend upon the amount of money really, if | can afford it or not is
the key question. I mean, | would certainly be willing to buy all of these things if |
could afford them.”

Discussion

The results of this study indicated that older adults do not base their intention to use
mHealth solely on perceived ease of use and perceived usefulness, as outlined in the
Technology Acceptance Model. The qualitative findings provided additional insight on what
older adults perceived as facilitators of and barriers to mHealth adoption. It is worth noting
that while these facilitators and barriers were organized into three categories (person-related,
technology-related, contextual), they were related to each other in one way or another (e.g. a
contextual facilitator might address a person-related barrier, or a person-related barrier could
be addressed by a technology-related facilitator). The following themes emerged under the
category person-related factors: lack of knowledge, decreased sensory perception, and lack
of need for technology (barriers), previous experience with mobile technology and
willingness to learn (facilitators). Under technology-related factors, the following themes
were identified: poorly designed interface and cost of technology (barriers), overall ease of
use and the presence of useful features (facilitators). Finally, under contextual factors, the
following themes emerged: limited/fixed income (barrier), adequate training, physician
recommendation, and free equipment (facilitators).

The most frequently mentioned barrier to mHealth adoption was the lack of knowledge on
how to use mobile technology to help manage HF. This is in line with the findings of Mercer
et al., who found that older adults had low self-efficacy as regards learning how to use
mobile health technology and viewed it as something that was designed for the younger
generation.3! This is to be expected given that today’s older generation did not grow up with
these technologies, and that the use of mobile technology for health-related purposes is
fairly recent. In particular, mHealth use in HF self-management is still in its infancy 32, and
is still not considered routine care 33, Despite this lack of knowledge, older adults expressed
a willingness to learn how to use mHealth.

A contextual facilitator that could address older adults’ lack of knowledge is the provision of
adequate training and support in the use of mHealth. Adequate technical support was also
found to be a facilitator of telehealth use in study by Cimperman et al.34 Special
consideration should be given to tailoring the training process according to the older adult’s
ability to learn the new technology. As one participant pointed out, a one-time training
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session might not be sufficient. This is important given that dissatisfaction with the technical
support provided has been reported to play a role when older adults discontinue the use of
technology 5. It is widely known that working memory declines as one ages 2. While this
decline in cognitive ability does not prevent the acquisition of new knowledge (e.g. learning
how to operate mobile technology), it does mean that older adults will require more time to
learn. Future researchers seeking to implement mHealth-based HF self-management
interventions should consider tailoring the training process to the older user’s ability to
learn. Refresher training sessions should be provided, at least in the beginning stages of the
intervention, until the older adult user has sufficiently mastered how to operate the device. In
addition, technical support should be readily available to assist the older adult user in
troubleshooting problems that could crop up.

Mobile health technology should be designed so that it is easy to use and requires only a few
simple steps to operate in order to facilitate the older adult’s learning process and promote
mHealth adoption. The importance of ease of use was also emphasized in a study by Tsai et
al.23 The study found that older adults preferred tablets to regular computers because using
the devices required only a few swipes of the finger instead of having to learn a series of
steps to accomplish the same task. Another important factor to consider when designing an
mHealth device is the physical limitations of older adults. The design should accommodate
for the age-related vision and hearing impairments that are common among older adults. In a
study by Kim and Sundar, a larger screen size was found to be associated with higher rates
of technology adoption.3¢ Therefore, tablets, which have larger screens compared to mobile
phones, might be more appealing to older adults users. Getting audio feedback in addition to
a visual read-out was also very popular among the participants. Older adults who have
difficulty seeing their results could benefit from audio feedback. Similarly, older adults who
have difficulty hearing could benefit from visual cues, such as reminders/alarms that use
light instead of sound.

The cost of obtaining and maintaining mobile devices was identified as another barrier to
mHealth adoption. Financial cost is especially pertinent to older adults considering that
many of them are retired and on fixed incomes. This finding is supported by Steele et al.
who reported that cost was the most influential factor when it came to the adoption of
wireless sensor technology in older adults.3” This finding has important research and policy
implications. Further research is needed to determine whether mHealth-based HF self-
management interventions are cost effective, and if so, changes in policy to cover or
subsidize the cost of these technologies by Medicare or private insurance should be
considered. Eliminating the cost barrier would facilitate mHealth adoption among older
adults.

Finally, a recommendation from a physician was identified as a contextual facilitator of
mHealth adoption. The trust that older adults have in their physicians and the perception that
physicians have only their best interests in mind added weight to a physician’s
recommendation when it came to anything related to their health, even the adoption of
mobile health technology. This finding is supported by Cimperman et al. who also found that
physicians’ recommendations influenced older adults’ intention to use telehealth services.3*
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While this study yielded important findings on factors that could influence mHealth
adoption among older adults with HF, it is not without limitations. First, the study was
confined to one geographical setting (an urban area in the United States), which could limit
the generalizability of our findings. However, generalizability was not the major concern of
this qualitative study; our purpose was to gain a deeper understanding of older adults’
perceptions of mHealth. In addition, care was taken to ensure that older adults with varying
intention to use mHealth were included in the study in order to minimize selection bias.
Finally, we acknowledge that our findings could be biased by our beliefs and assumptions.
We tried to address this issue by evaluating the findings among our group and by presenting
multiple participant quotes to substantiate our interpretation.

In summary, this qualitative study explored the perceptions of older adults regarding the use
of mobile health technology to help manage HF. Potential facilitators of and barriers to
mHealth adoption were identified that could help guide the development and implementation
of future mHealth-based HF self-management interventions. Overall, the findings suggest
that older adults are willing to use mobile health technology albeit with reservations. Future
researchers seeking to implement mHealth-based interventions should address the person-
related, technology-related, and contextual barriers, and capitalize on the influence of
potential facilitators, such as physician recommendations, to promote mHealth adoption.

Acknowledgments

Funding:

This work is supported by the National Institute of Nursing Research [SF31NR015943]; Council for the
Advancement of Nursing Science — Southern Nursing Research Society Dissertation Grant Award; and Heart
Failure Society of America Nursing Research Mini Grant

References

1. Vigen R, Maddox TM, Allen LA. Aging of the United States population: impact on heart failure.
Current Heart Failure Reports. 2012; 9(4):369-374. DOI: 10.1007/s11897-012-0114-8 [PubMed:
22940871]

2. Hall MJ, Levant S, Defrances CJ. Hospitalization for congestive heart failure: United States, 2000—
2010. National Center for Health Statistics (NCHS) Data Brief. 2012; (108):1-8.

3. Bui A, Fonarow G. Home monitoring for heart failure management. Journal of the American
College of Cardiology. 2012; 59(2):97-104. DOI: 10.1016/j.jacc.2011.09.044.Home [PubMed:
22222071]

4. Gardetto NJ. Self-management in heart failure: where have we been and where should we go?
Journal of Multidisciplinary Healthcare. 2011; 4:39-51. DOI: 10.2147/JMDH.S8174 [PubMed:
21544247]

5. Mastromarino V, Casenghi M, Testa M, et al. Polypharmacy in heart failure patients. Current Heart
Failure Reports. 2014; 11(2):212-219. DOI: 10.1007/s11897-014-0186-8 [PubMed: 24493574]

6. Riegel B, Lee CS, Dickson VV. Self care in patients with chronic heart failure. Nature Reviews
Cardiology. 2011; 8(11):644-654. DOI: 10.1038/nrcardio.2011.95 [PubMed: 21769111]

7. Moser DK, Watkins JF. Conceptualizing self-care in heart failure: a life course model of patient
characteristics. Journal of Cardiovascular Nursing. 2008; 23(3):205-18-20. DOI: 10.1097/01.JCN.
0000305097.09710.a5 [PubMed: 18437061]

8. United States Agency for International Development. [Accessed November 22, 2016] mHealth.
https://www.k4health.org/topics/mHealth. Published 2016

Comput Inform Nurs. Author manuscript; available in PMC 2019 August 01.


https://www.k4health.org/topics/mHealth

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cajita et al.

Page 11

9. Gurol-Urganci I, de Jongh T, Vodopivec-Jamsek V, Atun R, Car J. Mobile phone messaging

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

reminders for attendance at healthcare appointments ( Review ). Cochrane Databases Syst Rev.
2013; (12)doi: 10.1002/14651858.CD007458.pub3

10.

Nundy S, Razi RR, Dick JJ, et al. A text messaging intervention to improve heart failure self-
management after hospital discharge in a largely African-American population: before-after study.
Journal of Medical Internet Research. 2013; 15(3):122-131. DOI: 10.2196/jmir.2317

Arora S, Peters AL, Agy C, Menchine M. A mobile health intervention for inner city patients with
poorly controlled diabetes: proof-of-concept of the TEXT-MED program. Diabetes Technology &
Therapeutics. 2012; 14(6):492-496. DOI: 10.1089/dia.2011.0252 [PubMed: 22524591]

Brath H, Morak J, Kastenbauer T, et al. Mobile health (mHealth) based medication adherence
measurement - a pilot trial using electronic blisters in diabetes patients. British Journal of Clinical
Pharmacology. 2013; 76(Suppl 1):47-55. DOI: 10.1111/bcp.12184 [PubMed: 24007452]
Winkler S, Schieber M, Liicke S, et al. A new telemonitoring system intended for chronic heart
failure patients using mobile telephone technology--feasibility study. International Journal of
Cardiology. 2011; 153(1):55-58. DOI: 10.1016/j.ijcard.2010.08.038 [PubMed: 20851481]

Suh M, Chen C, Woodbridge J, et al. A remote patient monitoring system for congestive heart
failure. Journal of Medical Systems. 2011; 35(5):1165-1179. DOI: 10.1007/s10916-011-9733-y.A
[PubMed: 21611788]

Evans J, Papadopoulos A, Silvers CT, et al. Remote health monitoring for older adults and those
with heart failure: adherence and system usability. Telemedicine and e-Health. 2015; :480-488.
DOI: 10.1089/tmj.2015.0140 [PubMed: 26540369]

Hagglund E, Lynga P, Frie F, et al. Patient-centered home-based management of heart failure:
Findings from a randomized clinical trial evaluating a tablet computer for self-care, quality of life
and effects on knowledge. Scandinavian Cardiovascular Journal. 2015; 49(4):193-199. DOI:
10.3109/14017431.2015.1035319 [PubMed: 25968968]

Seto E, Leonard KJ, Cafazzo Ja, Barnsley J, Masino C, Ross HJ. Mobile phone-based
telemonitoring for heart failure management: a randomized controlled trial. Journal of Medical
Internet Research. 2012; 14(1):e31.doi: 10.2196/jmir.1909 [PubMed: 22356799]

Hindricks G, Taborsky M, Glikson M, et al. Implant-based multiparameter telemonitoring of
patients with heart failure (IN-TIME): a randomised controlled trial. Lancet. 2014; 384(9943):
583-590. DOI: 10.1016/S0140-6736(14)61176-4 [PubMed: 25131977]

Pew Research Center. [Accessed October 22, 2014] Older adults and technology use: adoption is
increasing, but many seniors remain isolated from digital life. http://www.pewinternet.org/files/
2014/04/PIP_Seniors-and-Tech-Use_040314.pdf. Published 2014

Chen K, Chan AHS. A review of technology acceptance by older adults. Gerontechnology. 2011;
10(1):1-12. DOI: 10.4017/9t.2011.10.01.006.00

Peek STM, Wouters EJM, van Hoof J, Luijkx KG, Boeije HR, Vrijhoef HIM. Factors influencing
acceptance of technology for aging in place: A systematic review. International Journal of Medical
Informatics. 2014; 83(4):235-248. DOI: 10.1016/j.ijmedinf.2014.01.004 [PubMed: 24529817]
Conci M, Pianesi F, Zancanaro M. Useful, social and enjoyable: mobile phone adoption by older
people. Human-Computer Interact INTERACT. 2009; 5726:63-76.

Tsai HS, Shillair R, Cotten SR, Winstead V, Yost E. Getting grandma online: are tablets the answer
for increasing digital inclusion for older adults in the U.S? Educational Gerontology. 2015; 41(10):
695-709. DOI: 10.1080/03601277.2015.1048165 [PubMed: 26877583]

Ma Q, Chan AHS, Chen K. Personal and other factors affecting acceptance of smartphone
technology by older Chinese adults. Applied Ergonomics. 2016; 54:62-71. DOI: 10.1016/j.apergo.
2015.11.015 [PubMed: 26851465]

Preusse KC, Mitzner TL, Fausset CB, Rogers WA. Older Adults’ Acceptance of Activity Trackers.
Journal of Applied Gerontology. 2016; :1-30. DOI: 10.1177/0733464815624151

McMahon SK, Lewis B, Oakes M, Guan W, Wyman JF, Rothman AJ. Older adults’ experiences
using a commercially available monitor to self-track their physical activity. Journal of Medical
Internet Research mHealth uHealth. 2016; 4(2):e35.doi: 10.2196/mhealth.5120

Comput Inform Nurs. Author manuscript; available in PMC 2019 August 01.


http://www.pewinternet.org/files/2014/04/PIP_Seniors-and-Tech-Use_040314.pdf
http://www.pewinternet.org/files/2014/04/PIP_Seniors-and-Tech-Use_040314.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cajita et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 12

Cajita MI, Hodgson NA, Budhathoki C, Han H-R. Intention to Use mHealth in Older Adults with
Heart Failure. Journal of Cardiovascular Nursing. 2017; 32(6):E1-E7. DOI: 10.1097/JCN.
0000000000000401

Patel A, Parikh R, Howell E, Hsich E, Gorodeski E. Mini-Cog performance: a novel marker of risk
among patients hospitalized for heart failure. Journal of the American College of Cardiology.
2014; 63(12):A755.doi: 10.1016/S0735-1097(14)60755-5

Cho JY, Lee E-H. Reducing confusion about grounded theory and qualitative content analysis:
similarities and differences. Qualitative Report. 2014; 19(32):1-20. http://nsuworks.nova.edu/tqr
%5Cnhttp://nsuworks.nova.edu/tgr.

Creswell J, Plano Clark V. Designing and Conducting Mixed Methods Research. 2. Washington,
DC: Sage; 2011.

Mercer K, Giangregorio L, Schneider E, Chilana P, Li M, Grindrod K. Acceptance of
commercially available wearable activity trackers among adults aged over 50 and with chronic
illness: a mixed-methods evaluation. Journal of Medical Internet Reaserch mHealth uHealth. 2016;
4(1):e7.doi: 10.2196/mhealth.4225

Cajita MI, Gleason KT, Han H-R. A systematic review of mHealth-based heart failure
interventions. Journal of Cardiovascular Nursing. 2016; 31(3):E10-E22. DOI: 10.1097/JCN.
0000000000000305

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the management of heart
failure: a report of the American College of Cardiology Foundation/American Heart Association
Task Force on practice guidelines. Circulation. 2013; 128(16):e240-327. DOI: 10.1161/CIR.
0b013e31829e8776 [PubMed: 23741058]

Cimperman M, Brenci¢ M, Trkman P, de Leonni Stanonik M. Older adults’ perceptions of home
telehealth services. Telemedicine and e-Health. 2013; 19(10):786-790. DOI: 10.1089/tm);.
2012.0272 [PubMed: 23931702]

Peek STM, Luijkx KG, Rijnaard MD, et al. Older adults’ reasons for using technology while aging
in place. Gerontology. 2016; 62(2):226-237. DOI: 10.1159/000430949 [PubMed: 26044243]

Kim KJ, Sundar SS. Does screen size matter for smartphones? Utilitarian and hedonic effects of
screen size on smartphone adoption. Cyberpsychology, Behavior, and Social Networking. 2014;
17(7):466-473. DOI: 10.1089/cyber.2013.0492

Steele R, Lo A, Secombe C, Wong YK. Elderly persons’ perception and acceptance of using
wireless sensor networks to assist healthcare. International Journal of Medical Informatics. 2009;
78(12):788-801. DOI: 10.1016/j.ijmedinf.2009.08.001 [PubMed: 19717335]

Comput Inform Nurs. Author manuscript; available in PMC 2019 August 01.


http://nsuworks.nova.edu/tqr%5Cnhttp://nsuworks.nova.edu/tqr
http://nsuworks.nova.edu/tqr%5Cnhttp://nsuworks.nova.edu/tqr

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Cajitaetal.

Table 1

Perceived Facilitators and Barriers to mHealth Adoption

Facilitators

Person-Related . Previous experience with mobile technology

. Willingness to learn
Technology-Related . Overall ease of use

. Presence of useful features
Context-Related . Adequate training

. Doctor’s recommendation

. Free equipment

Barriers

Lack of knowledge
Decreased sensory perception

Lack of need for technology

Poorly designed interface

Cost of technology

Limited/fixed income
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