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Abstract

Background: Fallshaveimplicationsfor the health of older adults. Strength and balance interventions significantly reduce the
risk of falls; however, patients seldom perform the dose of exercise that is required based on evidence. Health professionals play
an important role in supporting older adults as they perform and progressin their exercises. Teleconferencing could enable health
professional s to support patients more frequently, which isimportant in exercise behavior.

Objective:  This study aims to examine the overall concept and acceptability of teleconferencing for the delivery of falls
rehabilitation with health care professionals and older adults and to examine the usability, acceptability, and feasibility of
teleconferencing delivery with health care professionals and patients.

Methods: There were 2 stages to the research: patient and public involvement workshops and usability and feasibility testing.
A total of 2 workshops were conducted, one with 5 health care professionals and the other with 8 older adults from a community
strength and bal ance exercise group. For usability and feasibility testing, we tested tel econferencing both one-to-one and in small
groups on a smartphone with one falls service and their patients for 3 weeks. Semistructured interviews and focus groups were
used to explore acceptability, usability, and feasibility. Focus groups were conducted with the service that used tel econferencing
with patients and 2 other services that received only a demonstration of how teleconferencing works. Qualitative data were
analyzed using the framework approach.

Results: In the workshops, the health care professionals thought that teleconferencing provided an opportunity to save travel
time. Older adults thought that it could enable increased support. Safety is of key importance, and delivery needs to be carefully
considered. Both older adults and health care professionalsfelt that it was important that technol ogy did not eliminate face-to-face
contact. There were concerns from older adults about the intrusiveness of technology. For the usability and feasibility testing, 7
patients and 3 health care professional s participated, with interviews conducted with 6 patients and a focus group with the health
care team. Two additional teams (8 health professionals) took part in a demonstration and focus group. Barriers and facilitators
wereidentified, with 5 barriersaround reliability due to poor connectivity, cost of connectivity, safety concernslinked to positioning
of equipment and connectivity, intrusiveness of technology, and resistance to group teleconferencing. Two facilitators focused
on the positive benefits of increased support and monitoring and positive solutions for future improvements.
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Conclusions: Teleconferencing as away of delivering fall prevention interventions can be acceptable to older adults, patients,
and health care professionalsif it works effectively. Connectivity, where there is no Wi-Fi provision, isone of the largest issues.
Therefore, local infrastructure needs to be improved. A larger usability study is required to establish whether better equipment

for delivery improves usability.

(JMIR Rehabil Assist Technol 2021;8(1):€19690) doi: 10.2196/19690

KEYWORDS

aged; postural balance; telerehabilitation; patient compliance; accidental falls; mobile phone

Introduction

Background

Thereare approximately 55,000 fals-related emergency hospital
admissionsin England among patients aged 65 years and ol der,
and around athird of people aged 65 years and above fall each
year [1], costing the Nationa Health Service (NHS) £4.6 million
(US $6.2 million) per day [1]. Strength and balance exercises
have been proven to be effective in reducing the risk and rate
of falls [2-4]. However, for these exercises to be effective, a
minimum effective dose (3 times aweek) must be reached and
then maintained in the long term for sustained effects [3]. We
know that the role of health care professionals is important in
both motivating older adults and progressing their exercise to
ensure that the exercises are challenging [5,6]. Currently,
strength and balance programs delivered by NHS fals
rehabilitation services are inadequate in dose [7], and most
services see patients only once per week [7].

Teleconferencing could be an effective way of delivering
evidence-based strength and balance exercises by providing
increased contact with health care professionas. It has been
demonstrated that introducing video consultations is complex
and disrupts established processes and routines[8,9]. Concerns
have been raised about technical and clinical quality, privacy,
safety, and accountability [8,9]. The evidence base on remote
consultations by video technology is increasing [10-12], and
studies have reported positive benefits and similar satisfaction
levels. However, studies that focus on the role of
teleconferencing for fall prevention are sparse. Some studies
have focused on the delivery of Tai Chi [13,14], and othershave
focused on other types of rehabilitation [15-17]. The systematic
review by Kairy et a [15] examines the clinical outcomes,
clinical process, health care utilization, and costs associated
with  telerehabilitation  (therapy  delivered  through
teleconferencing). Clinical outcomes of telerehabilitation
programswerefound to beasgood if not better when compared
with those of standard programs. In addition, adherence to
telerehabilitation was found to be good. Other reviews have
provided some potential but are still not conclusive[18]. Social
networks and friendship have also been identified as important
aspects of group telerehabilitation programs [19].

As health professionals do not need to travel (cost and time) to
patients' houses, teleconferencing could allow them to see
patients more regularly than once a week, increasing exercise
dose and motivation. We know that health professionals are an
important source of motivation [5,6,20]. Strength and balance
exercises could be delivered both one-to-onein patients’ homes
or in groups. Some patients do not have the confidence or ability
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to attend face-to-face group exercise sessions [21]. It may be
that being part of a small virtual group either increases
confidence and ability to attend a face-to-face group session or
enables adherence through long-term exercise and peer support
available in the home [22].

Objectives

The aim of our study isto examine whether smartphone-based
teleconferencing (linked to atelevision [ TV] or screen) isusable,
acceptable, and feasible for health professionals and older adults
asameansof delivering evidence-based fall prevention strength
and balance home exercise programs. Acceptability is a
multifaceted construct that considers the extent to which people
that deliver or receive a hedlth care intervention consider it to
be appropriate [23]. When referring to feasibility, we particularly
focus on practicality (to what extent tel econferencing could be
conducted with the intended parti cipants using existing means,
resources, and circumstances) and implementation (to what
extent teleconferencing could be used to successfully deliver
rehabilitation to intended participants) [24]. Usability focuses
on whether a person can use it for its intended purpose [25].
M odels such asthetechnol ogy acceptance model (TAM), which
focuses on whether a technology is perceived as useful and
whether it is easy to use [26], are important when devel oping
technol ogical interventionsand are considered within our study.
Wetook atwo-step approach to explore acceptability, usability,
and feasihility.

Methods

Patient and Public I nvolvement Wor kshops

We held 2 patient and public involvement (PPI) workshops to
gain initial feedback on teleconferencing:

1 Group of health professionals from a Manchester Falls
Service

2. Group of community-dwelling older adults aged 60 and
over years from an Age UK strength and balance falls
exercise group

Theteleconferencing involved using Skype on the smartphones
of health professionals and patients and connecting the phones
to either a screen or TV. We know that older adults feel more
comfortable using technology they are familiar with [27], and
therefore, we thought this would be more acceptable than
specific tel econferencing equipment.

The health professional workshop was run by aresearcher who
was also an occupational therapist (OT) in adifferent fallsteam.
The older adult workshop was run by the OT and the lead
researcher for the project. In the workshops, we discussed the
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initial concept of the technology with an explanation of why
we thought it was important (perceived usefulness), what we
were trying to achieve, and how teleconferencing could work
for rehabilitation. We then connected the phoneto alarge screen
(aswould have been done for delivery) and demonstrated to the
whole group what patients and health professional swould need
to do and what they could see. We asked for feedback on the
concept and whether participants (health professionalsand older
adults) thought health professionals and patients would be able
to use it (perceived ease of use). Discussions on stands for
smartphones and equipment used (whether to use Chromecast
or a high-definition multimedia interface [HDMI] cable to
connect the phonetoaTV or screen) wereincluded. Noteswere
taken on the feedback provided.

Contact with older adults and health professionals was classed
as PPI rather than formal research. Therefore, we only collected
aggregate details on gender, ethnicity, and previous experience
of technology for participants and gender and clinical
background for health care professionals.

Usability and Feasibility Testing

The research proposed in this stage was predominantly
qualitative. This enables usto establish whether the technol ogy
is acceptable to patients and health professionals (qualitative
methods) and assess its usability and feasibility in practice
(technol ogy testing) and to makeimprovementsif required. The
study was granted ethical approval by the North West Greater
Manchester Central NHS Ethics Committee (integrated research
application system: 205980, June 2016).

Sampling Principles and Procedures

Older adultsat risk of falls (aged 50 years and above), identified
through the current community falls rehabilitation servicesfrom
one servicein Manchester, wererecruited, with theaim to recruit
20 participants. Participants were those who would usually be
offered a home exercise program by the service and could be
at any stage in their rehabilitation (eg, we wanted patients both
at the start of their program and also further onin their program
so that we could assess the feasibility of the delivery of most
of the evidence-based program through tel econferencing). Older
adults who were unable to follow instructions and those with
severe visual or hearing impairment were excluded. At this
point, there were no other exclusion criteria. Thelead researcher
provided technical support to patients and health professionals
during the study period.

The Intervention

The Technology

For testing, we used Samsung Galaxy S4 phones and pay as
you go sim cards and 4G networks, and where possible, we
connected them to the patients’ Wi-Fi networks. Both the health
professional and patient had a phone provided by us that they
connected to either their own TV or a provided screen either
using aHDM I cable or through Google Chromecast. When the
device was used for teleconferencing, it could be placed in a
docking station, which then connected to the television.

The technology was tested using either 4G-enabled phones or
by providing broadband at patients homes. The broadband
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(where not already in place) was paid for and set up by the
research team with no cost to the patient. The smartphones and
docking station were provided by the research team, and
compatible screens were also made available. They were also
given a wireless headset to ensure they could hear each other
during the videocall. We used Skype for both individual and
group-based virtual home exercise in the patients' own homes,
with health professionals delivering the exercise program from
their offices.

The Exercise

Patients were offered standard service for 2 weeks (to ensure
safety) before usability testing. They werethen offered the same
evidence-based home exercise program that isdelivered through
standard service, but it was delivered through the technology
virtually. Patients received additional contact (twice a week
rather than once a week) during the testing period. The health
professional delivered the evidence-based Otago exercises[28],
with additional exercises from the evidence-based falls
management exercise (FaM E) program where appropriate[29].

The technology was used to deliver the following:

1. One-to-one home-based exercise twice over a period of 2
weeks for an hour through the smartphone system.

2. A group-based strength and balance program (2-3 patients)
once over a period of 1 week for an hour through the
smartphone system. The health professional was able to
see all the patients, and the patients were able to see each
other.

The researcher was present with the patients at the time of the
exercise session and supported the patient to use the technol ogy
where required.

Measurements
Usability
This included recording issues the health professional and the

older adults faced with regard to the technol ogy throughout the
testing period (issue-log or field notes).

We explored usahility issues such as setting up and connecting
the technology and accessing Skype, requirement for internet
access or testing of 4G through mobile phone and whether
teleconferencing would connect, and whether it was reliable
through the use of 4G technology rather than Wi-Fi. The
positioning of the technology for delivery of exercise both in
the patients’ homes and at the offices of health professionals.

Feasibility
The size of the groups receiving the intervention (ie, the ideal

number of patients) and the types of exercise that could be
delivered through the smartphone system were considered.

I nterviews and Focus Groups

Health professionals from 3 falls services in Manchester were
recruited to participate in 3 focus groups following the testing
period. We chose focus groups, as each group of health
professionals was a team delivering a service together. The
focus groups allowed them to discuss their experiences and
“bounce off” each other, eliciting more experiences and rich
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data. All members of the staff (n=17) in each team were given
study information by their team leader and asked if they were
available for afocus group at their place of work.

Theserviceinvolved in thetesting gave direct feedback on their
experiences of using the technology. The other two services
received a demonstration of the technology and were asked to
givetheir feedback based on asimilar interview schedule (Table
1).

Older adultswho participated took part in aone-to-oneinterview
fromtheir own homes. The questionsin theinterview and focus
group schedules were based on FAIl Repository for the design
of Smart and sElf-adaptive Environments prolonging
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Independent livinG (FARSEEING) [30] consortium guidelines
(a European-funded project that examined the design and
implementation of technol ogies around falls) and the TAM [26].
The following key areas were explored in relation to the
hardware (phone and setup) and teleconferencing (Skype): ease
of use, adaption of use, reliability, choice, and control. We
explored whether it was acceptable and feasible for patients to
receive their program in this way and whether health
professionals were willing to deliver this way, and preference
for group or individual virtual exercise was also explored.
Open-ended questions were designed to elicit a wide-ranging
response.
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Table 1. Interview and focus group schedule.

ing exercise virtualy?

Choice and control

Questions Acceptability FARSEEING? guideline TAMP Feasibility
Older adults' interview schedule
What did you like or dislikeabout usinga ¢ Ease of use Perceived ease of use [
smartphoneto exercise with the health profes- Adaption of use
sional? Reliability
Were there any issues with using a smart- _d Ease of use Perceived easeof use [
phone to participate in your exercise ses- Adaption of use
sions?
Were there any issues with spaceto dothe  — a
exercises?
Did you fedl safe? — Choice and control a
Reliability
How did it compare to the normal program [ Perceived usefulness —
delivered in person by the health profession-
al?
What did you think about exercising in a g Perceived usefulness [
small group?
Were there any issues? — Ease of use Perceived easeof use [
Reliability
Did you enjoy it? g Perceived usefulness —
What did you enjoy or dislike? ad Perceived usefulness —
Would you exercise in agroup without a g Perceived usefulness [
health professional ?
Did you prefer exercising one-to-oneorina [ Perceived usefulness —
group?
How did you feel about being provided with — d
broadband? (where applicable)
Health professionals focus group schedule
Teleconferencing and taking part in the exercises using a smartphone
ALLE What do you think about deliver- U Reliability Perceived usefulness  [J

Perceived ease of use

What do you think the barriersor issues — Reliability Perceived easeof use [
are? Choice and control
Ease of use

What do you think the advantages are?

Adaption of use

Perceived usefulness —

CFS': How wasyour experienceof deliv- — Reliability Perceived ease of use [
ering exercises virtually? Choice and control Perceived usefulness
Ease of use

CFS: Were there any exercises that you
could not deliver?

CFS: Wereyou ableto adapt the exercis-
es?

CFS: Did you feel that there were safety
issues?

Adaption of use

Reliability
Choice and control

Perceived usefulness [

Perceived usefulness [

Perceived usefulness [
Perceived ease of use
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Questions Acceptability

FARSEEING?guideline  TAMP Feasibility

CFS: Did you feel that patients were
confident in carrying out exercisesinthis

way?
CFS: For which patient group do you

fee that thisintervention would be appro-
priate?

CFS: Werethere any issueswith connect-
ing the technology?

CFS: Did you feel that you had enough
technical support?

CFS: Were there any issues with Wi-Fi
access or reliability?

CFS: Were there any issues with having
enough space or room to deliver the ex-
ercises from your office?

CFS: Did you feel that patients were
safe?

CFS: How did it compare to delivering O
your normal home exercise service?

ALL: What do you think about using ad
technology to deliver exercise virtualy
to asmall group?

CFS: Were there any issues with using
asmartphoneto deliver to small groups?
CFS: Did you feel that it was beneficial O
to patients. If so, how?

CFS: Werethere any issueswith deliver-
ing in thisway?

CFS: What did the patients think of it? [

Overall

Would you use asmartphoneagainor  [J
continue to useit if you could?

If not, why not and which parts of using
a smartphone did you not like?

What needsto beimproved for using this
system in your routine practice?

Perceived usefulness [

Perceived usefulness [

o Easeof use o Perceivedeaseof use [
o Easeof use o Perceivedeaseof use [
. Rdiability — O
— — d
« Rdiability o  Perceived usefulness [
— o Perceived usefulness O
— o  Perceived usefulness O
o Easeof use o Perceivedeaseof use [
«  Rdliability

— o  Perceived usefulness —
o [Easeof use o Perceivedeaseof use [
«  Rdiability

— o  Perceived usefulness —
— o  Perceived usefulness 0O
o Easeof use o  Perceived usefulness 0O

. Perceived ease of use

. Ease of use . Perceived easeof use [

3FARSEEING: FAll Repository for the design of Smart and sElf-adaptive Environments prolonging Independent livinG

bTAM: technol ogy acceptance model.

€0: the question relates to that concept.

d_: the concept does not apply to the question.

€ALL: al teams were asked, including the ones given a demonstration.
fCFS: the identifier for the team who did the actual testi ng.

Analysis

Follow-up interviews with patients, focus group datawith health
professionals, and field notes were analyzed together using
framework analysis [31]. This is a method of research that
provides a clear structure for the coding. NVivo 11 qualitative
dataanalysis software (QSR International) was used to manage
the data. The validity of the analysis was checked by returning
to the data once themes were identified and aso through
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independent coding conducted by a second researcher on a
sample of transcripts. Two researchers conducted discussions
around the codes that emerged. This approach ensures rigor
[32] by checking the coding of the data. Datafrom theissue-logs
were collated, summarized, and coded within the qualitative
data and used to provide triangulation for the focus group or
interview data.
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Results

Initial Consultation

Initial informal consultation with 3 services indicated that
teleconferencing could aid delivery of rehabilitation, reduce the
commute time of health care professionals and their chance of
being caught up in traffic, and provide extrasupport to patients.
Health professionals suggested that any intervention had to be
carefully planned due to safety issues.

PPl Workshops

Demographics of the older adults and health professionals in
the workshops are reported in more depth in a previous study
[33]. We recruited 5 health professionals, including 2
physiotherapists, 1 OT, 1 rehabilitation assistant, and 1 assistant
practitioner. A total of 8 older adultswere recruited, 6 of whom
werefemale and all were White British. Two of the older adults
participating in the workshop had previously used technology
such as smartphones, tablets, or computers.

Health Professional Workshop

The workshop with health professionals found delivering
exercise safely was the priority. Health professionals felt that
a risk assessment of patients home environment would be
required to ensure that it was safe to exercise and that the
equipment was positioned correctly, for example, to ensure that
the equipment was positioned where patients could access
support during their exercises. They aso felt that there were
some challengesin delivering exercises through teleconferencing
and that they may need to be adapted to be compl eted remotely.

Practitioners did not want to replace face-to-face consultations
with only remote monitoring, asthey felt that it isimportant to
have persona contact with the patients. Health professionals
felt that face-to-face contact enabled other issuesto beidentified
(non-exercise related) and was also important to ensure that
patients conduct exercises safely. They had no preference for
the different types of stands or headsets for delivery.

http://rehab.jmir.org/2021/1/€19690/
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Older Adults Workshop

Older people did not want to lose their face-to-face contact with
health professionals completely and expressed the fear that use
of technology could mean that patients would no longer get
visits from a health professional. Some older adults stated that
the health care professional isthe only person they seeall week.
They thought that extravirtual sessionswith health professionals
could provide opportunities to reduce loneliness and isol ation.

Some older adults stated that they would not like any technology
within their homes; they felt that with the presence of
technology, their homes would not fedl like a home, and they
also found the technology intimidating.

Older adultsintheworkshop had no preference for the different
types of stands or headsets, and they were quite happy to wear
the headsets; in fact, they quite liked the idea of doing so, asit
brought back memories from working.

Usability and Feasibility Study

A total of 7 patients (4 men) with amean age of 77 years (range:
64-92) participated, and of these patients, 6 agreed to be
interviewed; for one interview, the participant’s son was also
present. Only 2 of the participantswho took part already owned
a smartphone. Only 2 of the patients already had Wi-Fi, and 1
agreed to let us install Wi-Fi to enable them to use
teleconferencing. A total of 11 health professionals took part
in the focus groups; 8 were women, 9 were physiotherapists, 1
was anurse, and 1 was an OT (seethe study by Hawley-Hague
et al [33] for further demographics).

Data were summarized under barriers and facilitators, with 7
further subthemes. We have also linked themesto the theoretical
framework (Table 2). Two overarching themes related to
smartphone were established and are discussed in a separate
paper where patients used a smartphone app (see the study by
Hawley-Hague et a [33]). Some themes only occur for either
patients or health professionals.
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Table 2. Themes and subthemes from the interviews and focus groups.
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Theme and subtheme Theoretical frame-  Quotes
work

Patients

Health care professionals

Barriers

Poor connectivity « Rdiability « “If you'renot heretorectify it,

o  Perceived use- | wouldn’t know what to do,
fulness would 1?7’ [Male, aged 92
« Feasihility years]

o “Solasttimewegot at least ten
minutes, that's the most we
ever got, wasn't it?’ [Female,

aged 69 years]
Cost of connectivity «  Feasibility o “lt'stheexpense of getting the
«  Acceptability landline as well as getting the

broadband...you've got to have
broadband and we're going to
charge you bom-bom-bom,
whatever itis, | didn't likeso |
got rid of it” [Male, aged 82]

. “weddtill haveto pay the
rental...” [Female, aged 69]

Safety concerns .  Feasibility _
o  Perceived use-

fulness
o  Perceived ease
of use
Intrusivenessof the «  Adaption of «  “Toleave something perma-
technology use nent it's got to have its place
o Feashility likethetelevision” [Male, aged
o Acceptability 82]

“When it worked it was good, but | must say after that
session where it overheated so many times, following
that | thought what isit, are we going to have that again.
So | was very relieved to get through a session where it
went all the way through” [Female, physiotherapist, S1]
“They drained when we were actually using it. So battery
life wasn't good enough to do the actual full exercise
programme” [Female, occupational therapist, S1]

“It wasjust unfortunate that it was that patient where the
phone froze on numerous occasions...then it was the
secondary kind of safety issue of it freezesin the middle
of the session” [Female, physiotherapist, S1]

“It didn’t work as well, connectivity...| don’t think you
could doitwith 4G really” [Female, physiotherapist, S1]

“1 had some concerns al so about safety...I"d have thought
if we're doing alonger term study you wouldn't be there,
and some of the positioning that the equipment would
bein wasn't necessarily as safe for the patients...” [Fe-
male, physiotherapist, S1]

“Because things like when we went to feet, we couldn’t
seefeet...Yeah. It wasthose thingsthat | hadn’t anticipat-
ed until we actualy tried it...things like you couldn’t see
if they had matching black socksthen.” [Female, physio-
therapist, S1]

“...and | was trying to move so that | could actually see
what was important, but then to get two people doing
that was quite tricky. | couldn’t move them around”
[Female, physiotherapist, S1]

“...it was very difficult to hear. Because at some points
there were almost four people talking...the participants
were talking and you were kind of explaining to them”
[Female, physiotherapist, S1]

“1 think the other thing that frightened the patients was
the amount of equipment that came in, like the screens
and the cables and that sort of thing. Itiskind of intrusive
into a person’s property” [Female, physiotherapist, S1]
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Theme and subtheme

Theoretical frame-

work

Quotes

Patients

Health care professionals

Groupteleconferenc-
ing .

Facilitators

Increased supportor
monitoring

Positive solutions .

Feasibility
Acceptability

Perceived use-
fulness
Acceptability

Feasibility
Ease of use

“l think you'vegottobeacer- —
tain type of personto do a
group thing and I'm not that
type of person actually, | just
prefer to do it my way, my
time, when | want, because if
you're doing it with agroup
you're tied to however many
number'sin the group” [Male,
aged 82]

“Probably on my own to be
honest but | waswilling to give
it ago testing that technology”
[Male, aged 64]

“Ohyeah, it'snice...yeah, it's «
like being at agroup” [Male,
aged 74]

“If you deliver aone-to-one on the screen, that’safantas-
ticidea. And I think it would relieve our time, the pa-
tient’stime. | think you're kind of creating space...when
we go and do a one to one at someone’s house you've
got travelling time, you've got timein the house” [Male,
physiotherapist, S2]

“More reinforcement, isn’t it? So that’s good...monitor
their adherence to the programme. Potentially less clini-
ciantime.” [Female, physiotherapist, S3]

“you could phonethemin or teleconferenceinif youlike
in between times and check, because you've aready
shown them, but you could check and do some basic
correction and stuff in between and then go for your visits
back to increase the programme...Ideally you would go
back afew more times to really make sure their tech-
nique's perfect, but if | feel they’re managing okay, they
understand, they’ve got instructions and papers and all
that type of stuff then | will let them go for afew weeks
and then go back and seethem.” [Female, physiotherapist,
2]

“We often find on discharge that we've had voluntary
driversto bring them to groups and things, but then that's
not available on discharge; so people that would happily
come out can no longer come out. So they would loveto
carry on exercising in agroup, so they would fit into that
criteria’ [Female, physiotherapist, S3]

“1 think one of my chaps did. Because when his son was
there in the house, oh, | don’t know anyone with Skype,
well, | do, Dad, herewego...” [Female, physiotherapist,
S1]

“Likea CCTV camera, rotation...At least 180 degrees,
and up and down” [Female, physiotherapist, S1]

“You have to make surethat technique’sright, don't you?
That'sthe thing” [Male, physiotherapist, S3]

“1 think if they’re screened properly and you're checking
them, and also if you've given them a certain exercise
you're confident with and then you go back to give them
the next ones then | suppose they’re just as safe as
if...because they’d be doing them by themsel ves anyway”
[Male, physiotherapist, S3]

&__: the theme did not occur.
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Barriers

Poor Connectivity

The reliability of teleconferencing was a very important issue,
and reliability was threatened by a number of issues related to
the connectivity of the phone during teleconferencing. One of
the issues that occurred was overheating of the device during
teleconferencing, which occurred mostly when testing the phone
over 3/4G networks. This issue caused anxiety in heath
professionals. The patients were not as concerned as the health
professional's, asamember of the research team waswith them;
however, they discussed the implications of what they would
doif they were alone.

The battery life also seemed to be poor, and we think this was
related to overheating due to poor connectivity. When the
phonesdid not overheat, they froze during the teleconferencing,
and this also caused concern, particularly for patient safety.

The lack of connectivity did not only cause the phone to
overheat or freeze but also caused Skype sessions to suddenly
switch off. We tested other forms of teleconferencing, such as
Google Hangouts and WhatsApp video calling, but these
performed more poorly in placeswith poor connectivity. In one
female patient’s house, the reception was very poor, and we
never managed to get to the end of afull rehabilitation session
without the phone being frozen or the Skype session being
disconnected.

Cost of Connectivity

As part of the study, we offered to fund broadband connections
if needed. When exploring broadband as a solution to
connectivity issues, we learned that alarge number of patients
do not havelandlines; therefore, we could not provide broadband
connectionsfor these patientswithout disruption. In some cases,
there was resistance to broadband even when we offered to
provide it because of the cost that would need to be sustained
once the study had finished. One patient previously had
broadband but stopped it because of the cost. Some patients had
their landlines taken out due to extra cost because they had
mobile phones (even if not smartphones).

Safety Concerns

We have aready outlined how poor connectivity caused issues
with teleconferencing and concerns over safety. However, there
were other practical safety issues around deivering
teleconferencing through the phone.

There were concerns over the positioning of the equipment. The
majority of patients conducted their exercises in their kitchen
(using the kitchen worktop for support), and sometimes, they
faced issues with finding enough space and room. We could
not usetheir TVsasoriginally planned and had to use a separate
screen. We used the built-in cameras of the smartphones and
found that placing the phone on top of the refrigerator often
gave the best view. However, placing the phone on the
refrigerator caused other safety issues and would have required
patients with balance issues to reach up in the absence of the
researcher.

There were issues not only with positioning but also with view
and contrast. If patients wore black trousers and black shoes, it
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was difficult to see their feet, and the room’s source of light
also affected the view and what the health professional could
see. Thisbecame asignificant i ssue with group teleconferencing,
asthe picture of each person became smaller with more people
on the screen. Issues with sound were also observed when we
tested group teleconferencing (2 patients and the health
professional). This was exacerbated by the time lag in Skype
and led to patientstalking over each other. These weretheissues
that were predominantly highlighted by health professionals
and did not seem to concern patients.

I ntrusiveness of the Technology

In addition to positioning and safety, there were issues with the
intrusiveness of the technology. Originally, we wanted to use
the patients’ own TV sfor teleconferencing, but asmost patients
conducted their exercises in the kitchen, this was not feasible;
therefore, screens were provided. The intrusiveness of the
equipment was raised as an issue by the health professionals.
One patient also discussed the worry that the equipment could
be seen from his front window and that it could cause arisk of
abreak-in. Hefelt that participants had to fedl that the equipment
had a specific place for it not to be intrusive. However, most
patients did not mind having the equipment in their house.
Health professionals stated that this could become an issue if
we tested it with more patients for alonger period.

Group Teleconferencing

Only 2 patientswere ableto take part in group teleconferencing,
as we needed 2 patients with broadband to be recruited at the
sametimefor it to be reliable. We tried group teleconferencing
using 3/4G, which would not connect and thuswas not feasible.
However, we did discuss group teleconferencing with all patients
who participated. Some of the patients felt that they were not
“group people,” whether the group met face-to-face or virtualy,
although all participants agreed to test it for us. There were
increased safety issues related to group teleconferencing in
terms of view and sound. The service we worked with did offer
group ons, and only 2 of the patients recruited for thetesting
chose to attend a face-to-face group as well as perform their
exercises at home.

Facilitators

Increased Support or Monitoring

Health professionals saw the idea of teleconferencing as a
time-saving intervention with the potentia to save travel time,
which enabled them to invest that time back into patients. They
also saw it as another tool to enable them to monitor patients
adherenceto their program and give them more support. During
the follow-up phase of rehabilitation (where the health
professional did not see the patient every week), they felt that
the technology would enable them to give more input than a
telephone call, allowing them to check technique. It would also
enable the health professional to check up on the patients
remotely and then see them face-to-face if required.

Group teleconferencing also provided an opportunity for group
support that patients would not normally get when based at
home. From the 2 patients who took part in the group
teleconferencing, we received positive feedback, despite one
being uncertain about groups. Despite their initial anxiety, this
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patient enjoyed the group sessions and went on to actually attend
aface-to-face group exercise class. Health professionals could
seethe potential benefits of group teleconferencing for tackling
social isolation and building confidenceto attend aface-to-face
group session. They also discussed how group teleconferencing
could provide support through follow-on opportunities where
transport was prohibitive to attending face-to-face follow-on
groups. Teleconferencing provided an opportunity for other
support as several patients went on to explore options for
skyping family and friends.

Positive Solutions

Health professionals came up with active solutions for issues
with teleconferencing, such as positioning of the equipment and
theview of patients. They suggested getting camerasthat could
rotate so that the patient would not have to reposition them.

They discussed the types of patients it would work with, and
that it would be important to ensure that technique was right
face-to-facefirst beforedelivering virtual support and checking
technique. If patients were given the right combination of
support (a mix of face-to-face and virtua), they would not
perceive a safety issue.

Discussion

Principal Findings

Using teleconferencing for the delivery of rehabilitation
exercisesfor falls prevention seemed to offer more barriersthan
facilitators. However, the barriers are not insurmountable if we
have better connectivity and equipment. The original aim was
to make teleconferencing accessible and easy to use by using
existing equipment (eg, smartphones cameras). Although the
current technology system is acceptable (perceived usefulness)
to health professionals and patients and adequate for follow-up
support cals, it isnot adequate for the delivery of exercises (not
easy to use, feasible, or reliable) [26]. Phones overheated, there
was poor connectivity where there was no Wi-Fi, and the view
was not adequate for the delivery of new exercises. Issues
highlighted around ease of use were predominantly related to
the smartphone camera and positioning. The only issue raised
with the software (Skype) was the view and sound during group
teleconferencing, and thereliability of the teleconferencing was
affected by connectivity regardless of the platform. Further
equipment is required to enable the safe delivery of exercises
to patients.

Overall, participants and health professional s in the workshops
and usability testing could see some benefits of teleconferencing
interms of additional support that could be provided and better
utility of resources, for example, travel time (perceived
usefulness and acceptability). Increased contact and support
was identified as the main facilitator for teleconferencing in
both the workshops and usability testing and has been identified
asimportant in previous studies[19], and it has also previously
been found to lead to higher levels of adherence [15]. We know
from other exercise studies and behaviora theory, such as the
Theory of Planned Behavior, that social support or social norms
(perception that the health professional thinksit isagood thing
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to do) from health professional sisimportant to exercise behavior
[5,34].

Some of the older adults in the workshop and patients in the
usability testing did have some concerns about bringing the
technology into their homes and thetechnology beingintrusive
(feasibility), which is something often found in the literature
[27]. This was one of the reasons that we tried to focus on
technology that patients would aready have, for example,
connecting phones to existing TVs. However, the location of
the TV was not always the best place for the patient to exercise;
therefore, separate screens were provided.

Patients who took part in the usability and feasibility testing at
no point suggested that they would prefer face-to-face delivery
or showed fear that technology would replace human interaction
(acceptability and perceived usefulness), which is something
often cited in the literature [27,35] and raised by older adults
in the PPl workshop. Battery life was one of the other issues
raised in the usability testing, and this was especialy an issue
when the phone was under high use (reliability). Battery lifeis
arecurring issuein usability studies using smartphones[36,37].
The phones used have been upgraded for subsequent studies
using smartphones.

In the usability and feasibility study, the main issue within the
UK context was the lack of good 4G connectivity. This was
particularly an issue in some of the more deprived areas of
Manchester, where the connectivity was very poor (reliability
and feasibility). It seems that due to socioeconomic reasons,
patients had decided to have landlines removed and only used
mobile phones (often not smartphones). Thisraisesissuesrelated
todigital exclusion, anissue aready associated with older adults
and those who are on lower incomes[38]. Inthe current climate
where rehabilitation is being delivered remotely because of the
COVID 19 pandemic, there are concerns that patients will be
excluded because they cannot afford Wi-Fi or asuitable device.
They may be excluded because they do not have the skills to
use the device even if they are provided with one (digital
literacy), as our patients were provided with alarge amount of
support from the research team. They may have physical,
cognitive, and sensory impairments or language barriers that
make using technology challenging, particularly if they live
alone[39].

Recruitment of health professionals covered 3 different teams
in the workshops and usability and feasibility testing, but only
1 team used the technology in practice. Wefound that the teams
that only had the technology demonstrated to them (service 2
and 3) but did not actually useit in practice were more positive
about its use (perceived usefulness and acceptability) and
generated further ideas around other functionality. In contrast,
those who had used the technol ogy (service one) identified more
barriers, particularly because the technology was not reliable,
but rather than being negative or resistive to technology, they
also proposed potential solutions and implementation
suggestions (adding another rotating camera).

Limitations

There were limitations to the study during both the workshops
and usability and feasibility study. During the workshop, we
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only illustrated how teleconferencing and the equipment would
work, showing the patients and health professionals and older
adults what would be seen. However, we did not demonstrate
afull session. We did not ask health professionalsto deliver an
exercise session or ask the older adultsto take part in one. This
led to someissues not being identified until the usability testing
that could have been preempted, such as the challenges related
to the view from the phone camera.

At this point, the workshop was conducted with
community-dwelling older adults and not patients; therefore,
the participants were less frail and complex. It could be argued
that they were two different populations, which may have
influenced the feedback given. However, we would argue that
it was a strength to represent a wide variety of older adults
views. In both the workshops and the usability study, we had a
good representation of gender across the older adults, patients,
and health professionals.

For the usability and feasibility study, recruitment took longer
than anticipated; therefore, a much smaller number of patients
were recruited than initially planned. We were also unable to
test group teleconferencing effectively, as only one set of
patients had Wi-Fi at the same time. However, recruited
participants represented a good mix of patients in terms of
comorbidities, age, gender, and previoustechnology experience
(some with experience of smartphones and some with no
experience). None of the participants had previously used Skype
or teleconferencing before the study.

The time period for testing the technology was short and may
not haveidentified all the usability issues. If we had established
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alonger testing period, then we may have asked the patientsto
exercise aone using the technology without the presence of
someone from the research team. However, during the testing
period, we established that with the current technol ogical setup,
using the equipment a one would not have been safe.

Conclusions

Overdl, we established that teleconferencing as a way of
delivering falls rehabilitation can be acceptabl e to this group of
patients and health professionals if it works effectively. There
is a lack of research on smartphone-based teleconferencing
interventions for the delivery of falls prevention exercise
programs.

A larger usability and feasibility testing study is required to
establish whether better equipment for delivery improves
usability and makes delivery more feasible. The intervention
canonly beeffectively delivered in patients’ homeswherethere
isWi-Fi. The optionsfor delivery still need further investigation,
as it is clear from testing that in normal circumstances,
teleconferencing cannot be used as a full aternative to
face-to-face ddlivery and can only be used to reduce face-to-face
visitsand to enhance current care. Thisstudy providesimportant
information to health professionals now having to deliver care
remotely because of the COVID-19 pandemic. In its current
form, although it could possibly be a suitable delivery method
for some older adults (those who are able to conduct their
exercises without the requirement of physical correction by the
health professional) because of connectivity issues, it can only
be a suitable option for some patients, not al. Theintervention
may work more effectively in other countries, such as in the
Nordic countries where Wi-Fi is more widely available.
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