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Abstract

Background: Technology use for symptom management is beneficial
for both patients and physicians. Widespread acceptance of tech-
nology use in healthcare fuels continued development of technology
with ever-increasing sophistication. Although acceptance of tech-
nology use in healthcare by medical professionals is evident, less is
known about the perceptions, preferences, and use of technology
by heart failure (HF) patients. This study explores patients’ per-
ceptions and current use of technology for managing HF symptoms
(MHFS). Materials and Methods: A qualitative analysis of in-depth
individual interviews using a constant comparative approach for
emerging themes was conducted. Fifteen participants (mean age,
64.43 years) with HF were recruited from hospitals, cardiology
clinics, and community groups. Results: All study participants re-
ported use of a home monitoring device, such as an ambulatory blood
pressure device or bathroom scale. The majority of participants re-
ported not accessing online resources for additional MHFS infor-
mation. However, several participants stated their belief that
technology would be useful for MHFS. Participants reported in-
creased access to care, earlier indication of a worsening condition,
increased knowledge, and greater convenience as potential benefits of
technology use while managing HF symptoms. For most participants
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financial cost, access issues, satisfaction with current self-care
routine, mistrust of technology, and reliance on routine management
by their current healthcare provider precluded their use of technology
for MHFS. Conclusions: Knowledge about HF patients’ perceptions
of technology use for self-care and better understanding of issues
associated with technology access can aid in the development of
effective health behavior interventions for individuals who are MHFS
and may result in increased compliance, better outcomes, and lower
healthcare costs.

Key words: telehealth, e-health, home health monitoring, technology

Introduction
ongestive heart failure (HF), commonly referred to as
simply HF, is a chronic disease leading to disability and
death." HF is a major public health problem affecting 5.8
million Americans, resulting in approximately 300,000
deaths and 670,000 newly diagnosed cases each year.>? After 65
years of age, the population incidence of HF nears 10 per 1,000.* As a
result HF is among the main causes of hospitalization for people =65
years of age, half of whom will be rehospitalized within 6 months.”
As such, the American Heart Association® estimated the 2009 costs of
U.S. HF-related incidents at $39.2 billion.

Managing HF symptoms (MHFS) is complex and often requires
changes in patients’ diets, daily activities, and medications to opti-
mize symptom control and prevent acute decompensation.' Profi-
cient patient self-management skills are important to MHES on a
daily basis.” Diet, vital signs (e.g., weight and blood pressure), and
medications need to be monitored regularly to prevent exacerbations
and hospitalizations and ultimately to reduce healthcare costs.?
Many HF patients have poor knowledge of their disease process, lack
skills to manage their condition, have insufficient access to health-
care providers, lack social support, and experience little motivation
to comply with prescribed self-care regimens.”'° Furthermore, daily
weighing is a cornerstone of outpatient HF self-management. Yet,
not more than 40% of HF patients weigh daily, despite near-universal
implementation of daily weighing by hospitals and outpatient fa-
cilities as recommended by clinical guidelines for education and

planning.'®""?

TECHNOLOGY
Emerging technologies provide opportunities to decrease both the
high demands and burdens associated with self-care, as well as the

MHFS-associated healthcare costs. The literature offers multiple
studies citing the benefits of telemonitoring technology when used to
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remotely monitor vital signs of HF patients. Current interventions
using technology such as telemonitoring devices to remotely monitor
patients’ vital signs are associated with reduced rates of re-
hospitalization and mortality, as well as MHFS-associated healthcare
costs.'*'® Findings from a systematic review and meta-analysis by
Clark et al.'"* support favorable clinical outcomes when remotely
monitoring HF patients. In fact, meta-analysis results point to re-
ductions in both hospitalization and mortality rates by 21% and 20%,
respectively.'”

Although the literature offers much research supporting the ben-
efits of telemonitoring, other randomized controlled trials report no
significant differences between telemonitoring intervention and
comparison groups on outcome measures such as number of emer-
gency room visits and hospitalizations.'”'® These results may stem
from the complexity of MHES, including learning to use new tech-
nology, which can be challenging for elderly patients.'®"*' As stated
by Suter et al.,”*P°" “Technology, like all tools, is only as effective as
the skill level of its users.” Therefore, HF patients are sometimes faced
with learning to use technology along with understanding how to
manage their newly diagnosed HF symptoms.

Rahimpour et al.?*> conducted a qualitative study exploring pa-
tients’ perceptions regarding use of telemonitoring technology. Their
findings reveal major patient concerns including anxiety, low self-
efficacy, provider support, and user-friendliness of the technology.
Moreover, study conclusions pointed to high self-efficacy and low
anxiety levels as strongly influencing patients’ acceptance of tele-
monitoring technology.??

HF telemonitoring technology devices are likely to assume a larger
role in MHFS. Improvements in the technology are enabling the
provision of more specific information to healthcare professionals,
information that is useful for early detection of HF exacerbations.**™*’
Although technology advances are encouraging, findings from a re-
view by Schmidt et al.”® indicate potential problems not in the ac-
ceptance of remote home monitoring interventions (90% acceptance
rate), but in the actual willingness of HF patients to participate in the
interventions. These findings indicate a technology acceptance rate of
90% in contrast to the intervention acceptance rate of 50%.”® Sus-
tainability of telemonitoring interventions is also of concern because
Chaudhry et al.'” reported adherence rates to a telemonitoring inter-
vention as attenuating from 90% in week 1 to almost 55% by week 26.

Without a clear understanding of the factors influencing both ac-
ceptance and use of technology by patients for MHFS, continued
technological improvements are unlikely to affect healthcare out-
comes. Although literature exploring the use of telemonitoring tech-
nology in managing chronic diseases is expanding, studies specifically
addressing HF patients’ perceptions and actual current use of tech-
nology for self-care purposes are lacking. Health information tech-
nology (e.g., home monitoring devices) will not benefit patients until
they are willing to accept, use, and perceive the technology as bene-
ficial to their health, particularly when compared with usual or stan-
dard care methods.*® The purpose of this study is twofold: (1) to explore
patients’ perceptions and use of technology for MHFS and (2) to assess
HF patients’ current use of technology for health.
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Materials and Methods

Much research indicates patient uncertainty regarding health in-
formation technology use as a barrier to regular and sustained use of
telemonitoring equipment.®° As a result, health technology researchers
continue efforts aimed at developing “user-friendly,” less intimidating
technological devices for home use. One such device is the Blue Scale
(Blue Box, Inc., Houston, TX). The Blue Scale device tracks multiple
vital sign readings important for HF patient home monitoring while the
patient grasps handles that are large and attached to a reinforced base
for adequate support and fall prevention. For the purposes of this
study, the Blue Scale device was used to explore patients’ perceptions
and current use of technology for monitoring HF symptoms.

PARTICIPANTS AND MEASURES

Initially, 21 eligible adults were identified and recruited for par-
ticipation through hospitals, cardiology clinics, and community
groups in the greater Houston metropolitan area. All 21 participants

Table 1. Baseline Characteristics of Participants

VARIABLE FREQUENCY (%) MEAN SD

Age (years) I I 64.43 I 10.28
Gender

Male 10 (66)

Female 5 (33)
Race

White 9 (60)

Black 4 (26.7)

Hispanic 2 (13.3)
Education

<High school 3 (20)

GED 1(6.7)

High school 2 (13.3)

Some college 5 (33.3)

Associate's degree 1(6.7)

Bachelor's degree 2 (13.3)

Graduate degree 1(6.7)
Chronic diseases

Hypertension 11 (73.3)

Diabetes 3 (20)

COPD 1(6.7)

CAD 4 (267)

CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease;
SD, standard deviation.
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consented to participate in the study. For varied reasons, one par-
ticipant voluntarily withdrew from the study, and five were ineligible
and not included in the final analysis. The study sample consisted of
15 adults (age range, 45-82 years; mean, 64.43 years; standard de-
viation [SD], 10.28 years). (Table I gives demographics.) Study par-
ticipants were compensated with a $25 gift card.

Fourteen participants reported receiving a formal medical diag-
nosis of congestive HF (New York Heart Association functional Class
I or above) from a physician. One participant self-reported a diag-
nosis of congestive HF; medical confirmation was not available. The
sample was 66% male and 33% female. The racial composition was
60% white and 26.7% black; 13.3% of participants were of Hispanic/
Latino origin. The study was reviewed locally and received Institu-
tional Review Board approval.

To assess self-care knowledge and practice, participants were gi-
ven the European Heart Failure Self-Care Behavior 12-item Scale
(EHFScBS),?" Usability Scale,?” and the Olso three-item Social Sup-
port Scale.**** Two questions on the EHFScBS refer to units of
measure not commonly used in the United States. To avoid misun-
derstanding, these items were converted to reflect common units
relevant to study participants (e.g., kilograms to pounds and liters to
cups). Also collected was information related to past 30-day device
use, vital sign self-recording behavior (e.g., wrote down blood
pressure or weight in the past 30 days), and experience with the Blue
Scale device for HF patients. Table I provides additional information.

INTERVIEWS

Fifteen individual semistructured interviews lasting from 10 to
30 minutes were conducted by a member of the research team in
locations conducive to private conversation. Each interview was
audiotaped. Prior to the interview participants were asked to step on
and off the Blue Scale device. Participants then completed a demo-
graphic questionnaire and each of the quantitative measures. The in-
terview was initiated following completion of the survey instruments.
Interview questions ranged from “What do you do to manage your
heart failure?” to “Do you use technology to improve or monitor
your health?” For discussion and reference purposes participants re-
ceived printed Blue Scale screen shots of a fictitious patient’s vital signs.
Because a constant comparative approach was used, data were col-
lected and analyzed concurrently. Use of this approach allows for in-
tegration of emergent themes and ideas into subsequent interviews.*”

ANALYSIS

Audiotapes were transcribed verbatim by a trained medical tran-
scriptionist. Following transcription the verbatim transcripts were
compared with the audio recording to ensure accuracy. The verbatim
transcripts were organized and coded for initial themes. To establish
reliability, three independent researchers individually coded each
transcript and then met to discuss identified codes. Differences were
discussed, and the final coding scheme emerged. All qualitative data
were analyzed using NVivo1l0 software (QSR International, Inc.,
Doncaster, VIC, Australia). Quantitative data were analyzed using
SPSS version 19 software (SPSS Statistics; IBM, Armonk, NY).
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Results

Study participants varied in knowledge related to self-care of HF
(EHFScBS range, 16-50, on a 15-point Likert scale). However, mean
self-care scores (mean, 29.21; SD, 9.62) confirmed participants’ basic
understanding of proper MHFS.?® One participant’s responses to two
questions on the EHFScBS were difficult to decipher, so for one re-
sponse the two circled numbers, 1 and 4 on the 5-point Likert scale,
were averaged, and for the missed response, the average of the scale
was imputed. All participants reported use of a device in their homes
sometime in the past 30 days to measure a vital sign (e.g., blood
pressure or weight), and most reported recording the data in a daily
log, on a piece of paper, or stored in a home ambulatory device. This
sample reported a high level of social support. The descriptive data

Table 2. Self-Care and Home Device Use in the Past 30 Days

VARIABLE
EHFScBS

FREQUENCY (%)
‘ 29.21 ‘ 9.62

Device measures

Blood pressure 13 (86.7)
Weight 12 (80)
Sugar level 2 (13.3)
Oxygen saturation 3 (20)
Other 2 (13.3)
Record measures 11 (73.3)
Social support
Help from neighbors
Very easy 4 (26.7)
Easy 4 (26.7)
Possible 5(33.3)
Difficult 1(6.7)
Very difficult 1(6.7)
People to count on
None 1(6.7)
1-2 5(33.3)
3-5 1(6.7)
5+ 8 (53.3)
People concerned
A lot 9 (60)
Some 3 (20)
Uncertain 3 (20)

EHFScBS, European Heart Failure Self-Care Behavior Scale; SD, standard
deviation.
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analysis complements and provides further insight into the qualita-
tive findings. Table 2 offers more information on these findings, and
the Supplementary Data (available online at www.liebertonline.com/
tmj) provide the question items.

MHFS

When asked about self-care for MHFES, participants most frequently
mentioned medications, followed by diet and social support, from
friends, family, doctors, or nurses. Participants also emphasized the
importance of maintaining a daily routine, including either staying on
a consistent plan or increasing compliance with recommended self-
care behavior so as to avoid HF complications that could result in an
emergency visit to the hospital or an unplanned visit to the doctor.
When asked to describe the effects of HF on their daily activities,
participants cited shortness of breath, decreased daily activity, and an
increased need to relax or rest—symptoms that caused participants to
feel as though they really had to “push” themselves to move through
their normal daily activities. Although participants varied in their
perceptions of how HF affected them physically, some defined the
effects of HF in terms of emotions such as fear of pain or death. In fact,
several participants listed fear as compromising not only their will-
ingness and ability to seek additional health information, but also their
willingness to take an active approach to MHFS.

TECHNOLOGY USE AND MHFS

When participants were asked about MHFS and technology use,
reliance on physicians emerged as a common theme. Most partici-
pants reported seeking advice and information on HF self-care from
their doctor. One participant stated, “I mean, your doctor’s your first
choice in light of information. But the chance you didn’t get it, I
would use WebMD.”

Although participants reported asking their doctor for advice
on MHFS, compliance with the recommendations for MHFS, such
as recording of daily vital signs, often depended on whether the
participants expected their doctor to ask for their recorded blood
pressure and/or weight readings during office visits. However, par-
ticipants acknowledged the importance of recording their vital signs
between office visits and expressed their preference for technology
that would record their vital signs because “they are important for the
doctor to know and check.”

All participants responded positively toward the general concept
of using technology to aid in improving or managing their health in
general and for MHFS. Although some participants tempered this
positivity with a discussion of being overwhelmed by technology and
concerned about keeping up with technological advancements,
others liked the ability to obtain objective data:

It’s objective data that you get from the machine; what I am telling
you it’s very subjective...
Yeah this way you couldn’t cheat on your weight and stuff, you know.

Also present were technology-related themes such as increased
access to healthcare services that would facilitate more communi-
cation with doctors and sharing of real-time health information,

which would provide early indicators for worsening conditions,
convenience, increased knowledge, and decreased healthcare costs:

I feel like it’s something that the doctor could have without you
having to call in and tell him. Um, kind of instant information, which is
good. In the long run, it'd probably will end up helping save your life.

Just because the technology gets...can get the information to your
doctor faster than you could. And, um, I mean, how good is that to be
able to instantly find out what’s going on in your body, you know, so
you can do something about it instead of waiting three or four days to
get to the doctor and maybe something happening.

However, apart from a high prevalence of over-the-counter device
use and positive attitudes toward technology, most study participants
did not use other types of technology. Approximately one-third of
participants mentioned use of a computer and the Internet. Common
online activities included e-mailing, finding information on medi-
cations and/or health information, and searching for doctors and
locations for medical tests. Participants described accessing health
information by means of Internet sources such as WebMD (most
common), Google search, disease-specific Web sites (i.e., Crohn’s and
Colitis Foundation of America), and “ask a doctor” sites. Participants
reported verifying information found online with their physicians.
Overall, participants describe their physicians as their predominant
and most reliable source for health information:

I mean you read so many things out there on the web is wrong
information, so I'd rather take if from someone or an organization, a
registered legitimate organization.

Overall, social media use for gaining health information was not
widely accepted among participants. However, a few participants
reported using Facebook for social reasons. In general, participants
much preferred telephone conversations to social media use:

I don’t want to email you or talk with you over Facebook where
9,000 other people can know what is going on, but that is just me.

Health applications (apps) were positively perceived but not often
downloaded or used. Barriers to technology use included privacy
concerns, mistrust of online information, low computer-use self-
efficacy, low e-health literacy, and the associated financial costs.

MEDICAL DEVICES AND TELEMONITORING

Participants were asked to define telemonitoring, telehealth, and
telemedicine. Most participants defined “telemonitoring” but lacked
knowledge of telehealth and telemedicine. Responses varied from no
understanding to the following:

It means that you can submit things through the phone, submit data
through the phone.

Telemonitoring means that, you know, you wear something, there’s
a device and somehow you connect it and communicate with some-
body else.
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It is interesting that among these participants, use of over-the-
counter monitoring devices was overwhelmingly common (Table 2).
Blood pressure devices were most frequently and regularly used;
some participants expressed preference for portable blood pressure
devices capable of storing blood pressure readings for a short period
of time. Participants were also familiar with the following devices:
defibrillator, glucometer, LifeVest® (Zoll® Medical Corp., Pittsburgh,
PA), prothrombin time/international normalized ratio device, pulse
oximeter, scale, continuous positive airway pressure machine, and
hematology machine (complete blood count).

Although most participants reported monitoring their blood
pressure regularly, few monitored their weight daily. This was con-
sistent with findings from Question 1 on the EHFScBS, “I weigh
myself every day,” where very few participant responses included “I
completely agree.” Further discussion with many participants re-
vealed a lack of knowledge regarding the association among daily
weighing, fluid build-up or fluid gain, and prevention of HF exac-
erbation. Participants were aware of the importance of daily
weighing but offered reasons for not weighing such as forgetfulness,
travel, broken or lack of a scale at home, time, not wanting to know
their weight daily, or depending on other indicators such as edema
for MHFS.

Discussion

Although previous studies have addressed patients’ perceptions
and experiences with telemonitoring technology for self-care of
chronic conditions, less is known about HF patients’ current use of
technology to perform MHFS.?"?%29:3%36=38 [ geperal, technology is
allowing patients to take a more active approach in managing their
health. During the last decade significant increases in use of both the
Internet and other technologies for health purposes have been not-
ed.’*** For example, patients report use of the Internet to aid in
making health decisions, in tracking personal health information,
and in preparation for healthcare appointments.®®*!444°

This study explored HF patients’ perceptions and use of current
technology and its association with their acceptance of technology
use for MHFS. All study participants reported using at least one over-
the-counter technology-related device. However, even though many
participants were managing more than one chronic condition, the
most often reported and consistently used technological device was a
blood pressure monitor. Although blood pressure is an important
measure and indicator of health status, participants were less com-
pliant with daily weighing. Noncompliance of daily weighing by HF
patients is a concern and has been reported in previous studies.'®"?
Because the healthcare industry is recognized for promoting regu-
lar blood pressure monitoring as essential to maintaining good
health, it is likely older adults with HF fail to perceive the importance
of daily weight monitoring to health maintenance, especially because
daily weighing has no equivalent “patient education” advertising
campaign.

The topic of daily weighing sparked emotional responses from
participants who associated daily weighing with being overweight or
“not fit,” instead of an additional “vital sign” or indicator used to
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augment their blood pressure readings for monitoring volume status.
This finding represents an opportunity for healthcare professionals
and device manufacturers to work with HF patients to design devices
for measuring weight that do not provoke negative weight-related
emotional responses. As such, patients may find greater acceptability
in using devices that report weight solely in terms of deviation from
baseline weight, or those allowing them to choose whether to view
their numerical weight or transmit it blindly to their caregivers.

Frequent use of technology by these HF participants included over-
the-counter devices, followed by use of the Internet. Study participants
mentioned various barriers to technology access and limitations to use
of Internet health information, and in the end most depended on their
physicians for health information or to validate information found
online. This finding is consistent with other studies reporting partici-
pant use of their healthcare provider as their primary source for health
information, followed by Internet use among participants who were
Internet users.***®*” Therefore, as primary information sources, it is
critical that clinicians recommend appropriate and credible Web sites
to patients who gather health-related information online, such as those
listed on online patient resources.

Although in general participants lacked understanding of the term
“telemonitoring,” they were positive about the use of technology for
MHEFS. Therefore, acceptance and use of telemonitoring technology
were favorable among study participants, particularly physician-
initiated use. However, patients’ acceptance and use of tele-
monitoring technology depend somewhat on their past experiences
with general technology. As a result, prior to prescribing tele-
monitoring technology for patient use, healthcare providers are en-
couraged to explore issues related to technology access, preferences,
use, and experiences with technology. Consideration of these issues
will help in prescribing appropriate technology for patient use, re-
sulting in improved adherence to MHFS. Based on information re-
trieved from the literature and findings from this study, a list of
suggested assessment items is provided in Table 3.

Finally, among these participants, social media use was not pop-
ular. Therefore, recommendations for social media use are guarded.
Patients who are comfortable with social media should be advised to
limit their interactions to professional sites such as that of the
American Heart Association and be made aware of issues common to
social media sites such as promotional activity and personal data
collection. Providing advice on sites to avoid and information on
determining reliability and credibility of information accessed is also
critical.

However, disease-specific social networking forums may be
helpful in providing social support for patients and family members
who are using technology for MHES.*#*° Recent research on use of a
home telemonitoring system by patients with type 2 diabetes found
that nearly 419% could not operate the system alone.’® Past studies
examining diabetes-specific social networking groups point to fo-
rums for patients and family members to share information and to
receive emotional support, feedback, and encouragement dealing
with unfamiliar medical technology.’®®' The popularity of these
forums as common sources of information and support for self-care
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Table 3. Assessment Items for Telemonitoring Interventions

for Heart Failure Patients
CONDITION

Over-the-counter device use

[ Blood pressure machine

[ Scale

[J Pulse oximeter

[ Other

[ Record vital signs

Access to technology [ Landline

[0 Cordless phone

[ Wireless

Technology use [ Computer

O E-mail

O Internet

[ Personal health information

[ Health Web site

[J Smartphone

[ Health applications (apps)

[ Text messaging

O Internet

[J Tablet

[ Health applications (apps)

[ Health Web site

[ Other

Social media use [ Facebook

O Twitter

[ Other

Home environment

Social support [0 Technology support at home

Location for technology [ Bathroom
] Bedroom
[0 Other

Flooring [ Carpet
1 Tile

[J Wood or laminate

[ Other

Electrical outlets O Few (2-3)

O Multiple (5+)
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of chronic conditions indicates the need for future evaluation of the
information provided.*®*?

Furthermore, findings suggest that the reluctance of HF patients to
use technology in order to take a more active approach to MHFS may
stem from fears of disability or death associated with their inabilities
to appropriately process complex, technology-generated informa-
tion about their condition. Future studies should examine ways to
decrease HF patients’ technology-related fears. For example,
healthcare providers and medical device manufacturers, working
with HF patients, could design user-centered devices that allow pa-
tients to customize features. Customizing would allow for increased
compliance with daily monitoring because fears associated with HF
should decrease.

STUDY LIMITATIONS

Current study findings contribute to understanding HF patients’
perceptions and use of technology to manage disease symptoms.
Findings from this patient sample augment the literature in the areas
of technology interventions. Despite the rich body of data emerging
from the qualitative study, limitations exist. We used a self-selected
convenience sample of older adults recruited at hospitals, cardiology
clinics, and community groups in the greater Houston metropolitan
area; participant stage of HF was unknown. Findings from this study
may not be generalizable to other groups but most likely provide an
accurate representation of older adults’ perceptions and acceptance
of health technology use. The accuracy of these self-reported data is
unknown, and use of individual interviews to collect data may have
caused some participants to offer responses perceived as socially
desirable to the interviewer.

Conclusions

This study explored patients’ perceptions and use of technology
for MHFS. Additionally, HF patients’ current use of technology for
MHEFS was assessed. The high incidence of and healthcare costs as-
sociated with HF in the United States coupled with the proliferation of
new technologies to MHFS present an opportunity for healthcare
professionals to leverage technology to increase self-care compliance
and improve health outcomes for HF patients. However, new tech-
nology, no matter how innovative, will not change outcomes if pa-
tients are unable to use the devices correctly and unwilling to use
them consistently. Therefore, determining user needs and experi-
ences with medical devices is essential. More empirical research is
needed to verify findings from this qualitative study. Findings from
this study provide formative research for healthcare professionals in
the development of health behavior interventions to more appro-
priately match HF patients with technology that will facilitate needs
related to MHFS and optimize healthcare resources for increased
quality of care.
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