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Introduction

For people with chronic respiratory disease, pulmonary
rehabilitation has been shown to be effective in reducing dyspnoea
and improving quality of life and functional exercise capacity.1[22_TD$DIFF]
However, the rates of attendance in Australia are poor, with<1% of
people with moderate-to-severe chronic obstructive pulmonary
disease (COPD) engaging in pulmonary rehabilitation.2 Further-
more, 8 to 50% of people referred to pulmonary rehabilitation do
not attend, and 10 to 32% of people who start do not complete the
program.3 This can be attributed to the many barriers that exist,
which reduce a person’s ability to access pulmonary rehabilitation
programs. These barriers include travel time and the costs involved
in attending the program site, as well as fatigue, inconvenience and
disruption caused to daily activities.3[23_TD$DIFF] Novel strategies of pulmo-
nary rehabilitation delivery such as telerehabilitation are of
interest because they may increase convenient and equitable

access to services, whilst reducing barriers associated with
attending centre-based programs for people with chronic respira-
tory disease.

Telehealth is an evolving healthcare delivery system that
employs various technology modalities to overcome the barriers
that people face in accessing services. Pulmonary telerehabilita-
tion is defined as the delivery of pulmonary rehabilitation services
via telecommunication and videoconference technologies.4 There
are various models of pulmonary telerehabilitation, including:
in-home videoconferencing,5–8 videoconferencing from a central
centre to a satellite centre,9 mobile phone-based exercise
programs,10 a combination of videoconferencing and telephone
support,11 and web-based self-monitoring.12–14 Two systematic
reviews evaluating telerehabilitation programs for people with
cardiopulmonary disease concluded that telerehabilitation pro-
grams provide similar improvements in exercise capacity as centre-
based programs15 and have higher compliance rates.16 A recent
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Questions: What is the level of technology engagement by people attending pulmonary rehabilitation?
Are participant demographics and level of technology engagement associated with willingness to use
telerehabilitation? Design: A cross-sectional, multicentre study involving quantitative survey analysis.
Participants: Convenience sample of people with chronic respiratory disease attending a pulmonary
rehabilitation program, maintenance exercise class or support group. Outcome measures: The survey
assessed the participants’ level of technology engagement (access to and use of devices), self-rated skill
competence, access to online health information and willingness to use telerehabilitation. Results:
Among the 254 people whowere invited, all agreed to complete the survey (100% response rate). Among
these 254 respondents, 41% were male, the mean age was 73 years (SD 10), and the mean forced
expiratory volume in 1 second (FEV1) was 59% predicted (SD 23). Ninety-two percent (n = 233) of
participants accessed at least one technological device, of whom 85% (n = 198) reported regularly using
mobile phones and 70% (n = 164) regularly used a computer or tablet. Fifty-seven percent (n = 144) of
participants self-rated their technology skill competence as good and 60% (n = 153) of all participants
werewilling to use telerehabilitation. Themultivariate regressionmodel found regular computer use (OR
3.14, 95% CI 1.72 to 5.71) and regularmobile phone use (OR 2.83, 95% CI 1.32 to 6.09)weremost associated
with a willingness to use telerehabilitation. Conclusion: People attending metropolitan pulmonary
rehabilitation,maintenance exercise classes and support groups had substantial technology engagement,
with high device access and use, and good self-rated technology competence. The majority of
participants were willing to use telerehabilitation, especially if they were regular users of technology
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(2017) People attending pulmonary rehabilitation demonstrate a substantial engagement with
technology andwillingness to use telerehabilitation: a survey. Journal of Physiotherapy 63: 175–181]
© 2017 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

J o u rn a l o f
PHYSIOTHERAPY

journal homepage: www.e lsev ier .com/ locate / jphys

http://dx.doi.org/10.1016/j.jphys.2017.05.010
1836-9553/© 2017 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

http://dx.doi.org/10.1016/j.jphys.2017.05.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jphys.2017.05.010&domain=pdf
www.elsevier.com/locate/jphys
http://dx.doi.org/10.1016/j.jphys.2017.05.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


study, not included in these systematic reviews, was the first ran-
domised, controlled trial of an 8-week in-home videoconferencing
telerehabilitation exercise program compared with usual medical
care in people with COPD. The study found that the telerehabilita-
tion exercise group had statistically significant improvements in
endurance exercise capacity and self-efficacy with high satisfaction
and completion rates compared to the usual care group.5,17

Engaging with pulmonary telerehabilitation using videocon-
ferencing requires patients to have access to and use technological
devices with an internet connection. In a COPD telemedicine trial,
it was found that technical concerns (eg, notwanting a computer in
the home) and personal concerns (eg, feeling too old to adopt new
technology) were barriers to people using telerehabilitation.18

Previous research into the use of technology in other chronic
diseases, including diabetes,19 lung cancer20 and chronic cardio-
pulmonary conditions,21 have reported mixed results in the access
and use of technology. In a diabetic population, the ‘willingness’ to
use telehealth technology was significantly associated with the
uptake of telerehabilitation.19 To date, no research has investigated
the access and use of technology, thewillingness to use technology
for disease management, and the factors relating to accessing
health information online in the pulmonary rehabilitation
population.

Therefore, the research questions for this cross-sectional,multi-
centre survey were:

1. What is the level of technology engagement by people attending
pulmonary rehabilitation, including the access to, use of and
self-reported level of competence in using technology devices?

2. Are a participant’s demographics and factors related to
technology engagement associated with the likelihood of
researching health information online and [25_TD$DIFF]willingness to use
telerehabilitation?

Methods

Study design and participants

A cross-sectional, [22_TD$DIFF]multicentre survey was conducted between
December 2015 and April 2016. A convenience sample was used
whereby people attending one of nine Australian metropolitan
pulmonary rehabilitation programs, maintenance exercise classes
or patient support groups, andwith a chronic respiratory or cardiac
disease were eligible to participate in the study. People were
excluded if they could not understand or communicate using
spoken English. To avoid non-response bias, investigators were
permitted to read the survey to anyone requiring assistance or
unable to read English, but able to converse in English. Details of
the participants’ medical history, lung function test results and
demographic details were obtained with consent from their
medical records.

Survey

A purpose-designed survey was developed; it contained
26 questions with pre-determined responses regarding the
participants’ demographics, engagement with technology, self-
rated computer and internet skill competence, and views of
technology use in healthcare. The survey questions asked about
access to technological devices, the frequency and reasons for
using them, and the willingness to use telerehabilitation. Tele-
rehabilitation was defined as the ability to interact (speak, listen
and see) with the physiotherapists in real time on the device’s
screen, using videoconferencing software whilst exercising at
home. One question allowed participants to express in writing
their motivations for, or against, the use of telerehabilitation. The
survey was pilot tested on a group of ten pulmonary rehabilitation
attendants at one metropolitan hospital. Minor wording changes

were made based on feedback to enhance understanding and
comprehension of the questions. The final survey had a Flesch
reading ease score of 70 (easy to read).22[24_TD$DIFF] The survey, the results for
each question, and an indication for how some variables were
combined for statistical analysis are presented in Appendix 1 (See
eAddenda for Appendix 1).

Sample size

An online survey sample size calculator was used to determine
an adequate sample size for this study. The overall COPD
population in Australia is approximately 1.5 million people.23 A
confidence level of 95%with amargin of error (confidence interval)
of 7% was chosen, and resulted in a sample size of 196 participants.
Assuming a response rate of 80%, 245 people were needed for the
survey.

Data analysis

‘Technology engagers’ were defined as participants with
personal access to and use of at least one technological device
in their home. ‘Technology non-engagers’ were defined as
participants with no access to or use of any technological device.
Differences between technology engagers and non-engagers were
assessed using independent sample t-tests and cross-tabs with
Fisher’s Exact p-value significance set at 0.05. Univariate cross-tabs
were calculated to determine the unadjusted associations between
the variables of age, gender, education and number of co-
morbidities to the primary outcomes of the participants’ access
and use of devices and their self-reported skill competence. The
univariate cross-tabs were repeated to determine the independent
associations of the variables and primary outcomes to the
secondary outcomes of the participants’ willingness to use
telerehabilitation and research health information online. If more
than two significant univariate associations were established for a
given outcome, a multivariate regression analysis assessed them
together for confounding factors. The threshold for significance in
the multivariate analysis was p < 0.05. A regression model was
then created with the remaining significant associations to
determine which variables were most suggestive of having high
device access with regular use, good self-rated computer skill
competence, researching health information online, and being
willing to use telerehabilitation. The descriptive and quantitative
analysis was performed using commercial softwarea for partici-
pant characteristics and outcome data.

One researcher (ZS) manually coded the responses to the
optional open-ended question in the survey into categories of the
participants’willingness or not to use telerehabilitation. The coded
categories were organised into themes through discussion
between two members of the research team (ZS, ZM).

Results

Participants

In total, 254 people were screened and invited to participate in
the study, all of whom completed the survey (100% response rate)
(Figure 1). The primary respiratory diagnoses of these participants
were: COPD (63%, n = 161), bronchiectasis (11%, n = 29), asthma
(9%, n = 23), pulmonary fibrosis (4%, n = 10), shortness of breath
(3%, n = 8) and other respiratory conditions (9%, n = 23). Of the
254 participants, 92% (n = 233) were classified as technology
engagers. Participant characteristics are shown in Table 1. The
majority of participants had moderate airflow limitation, spoke
English as their primary language, were retired, and had a high
proportion of comorbidities. Technology non-engagers were
significantly older (p < 0.001) than technology engagers and had
a greater proportion of people who had completed a lower level of
education (p = 0.039).

Seidman et al: Technology engagement in pulmonary rehabilitation176



Table 1
Characteristics of participants.

Characteristic All
participants
(n =254)

Technology
engagers a

(n =233)

Technology
non-engagers b

(n=21)

p-value c

Age (yr), mean (SD) 73 (10) 73 (10) 81 (6) < 0.001
Age�70years, n (%) 159 (63) 140 (60) 19 (90) 0.005
Gender, n male (%) 104 (41) 95 (41) 9 (43) 1.000
Aboriginal or Torres Strait Islander, n (%) 4 (2) 3 (1) 1 (5) 0.293
English as second language, n (%) 41 (16) 37 (16) 4 (19) 0.756
Education beyond high school, n (%) 130 (51) 124 (53) 6 (29) 0.039
Employment status, n (%) 0.776
working (full or part time) 27 (11) 24 (10) 3 (14)
not working 19 (7) 17 (7) 2 (10)
retired 208 (82) 192 (82) 16 (76)

Living alone, n (%) 101 (40) 90 (39) 10 (48) 0.489
Comorbidities, n (%) d 0.960
cancer 45 (18) 42 (18) 3 (14)
cardiac 151 (59) 138 (59) 13 (62)
circulatory 84 (33) 78 (34) 6 (29)
mental 44 (17) 40 (17) 4 (19)
metabolic 48 (19) 43 (19) 5 (24)
musculoskeletal 150 (59) 134 (58) 16 (76)
nervous 22 (9) 19 (8) 3 (14)
respiratory 100 (39) 88 (38) 12 (57)
other 69 (27) 62 (27) 7 (33)

Number of comorbidities, n (%) 0.291
0 7 (3) 7 (3) 0 (0)
1 to 2 100 (39) 94 (40) 6 (29)
� 3 147 (58) 132 (57) 15 (71)

Had an email address, n (%) 165 (65) 164 (70) 1 (5) < 0.001
Pulmonary function, mean (SD) (n =236) (n=216) (n =20)
FEV1 (l) 1.40 (0.66) 1.50 (0.68) 1.20 (0.27) < 0.001
FEV1 (% predicted) 59 (23) 59 (23) 59 (19) 0.094
FVC (l) 2.70 (4.87) 2.80 (5.08) 2.00 (0.56) 0.485
FVC (% predicted) 79 (25) 79 (25) 80 (19) 0.749
FEV1/FVC (%) 59 (18) 59 (18) 60 (13) 0.816

FEV1= forced expiratory volume in 1 second, FVC= forced vital capacity.
a Participant has personal access to, and uses, a minimum of one technological device in their home.
b Participant has no access to, or use of, any technological device.
c p<0.05 represents significant difference between technology engagers and non-engagers.
d Multiple responses possible.
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Figure 1. Selection of pulmonary rehabilitation hospital service providers and participants for the study.
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Access to technological devices

Of the technology engagers (n = 233), 21% (n = 48) accessed one
device, 41% (n = 95) accessed two devices, 29% (n = 67) accessed
three devices, and 10% (n = 23) accessed four devices. Access to
different technological devices by technology engagers is pre-
sented in Figure 2. Ninety-six percent (n = 223) of technology
engagers accessed a mobile phone, of whom 45% (n = 101) had a
regular mobile phone, and 55% (n = 122) had a smartphone.
Eighteen percent (n = 41) of the technology engagers (n = 233)
accessed a mobile phone as their sole technology device, whilst
82% (n = 192) accessed a computer (desktop or laptop) or tablet in
addition to their mobile phone. Participants who accessed a
computer or tablet (n = 192) primarily used the devices within
their home (71%, n = 137), whereas 29% (n = 55) of these
participants used them both at home and in the community.
The community settings used by the 55 participants were: family
or friends home (55%, n = 30), community library (27%, n = 15),
workplace or café (20%, n = 11) and community centre (5%, n = 3).

Higher education and being aged< 70 years were significantly
associated with high device access (� 3 devices) (Table 2). In the
multivariate regression model, a higher education was the only
remaining variable that was significantly associated with high
device access (OR 2.32, 95% CI 1.36 to 3.94).

Frequency and reasons for use of technology devices

Of the technology engagers (n = 233), 85% (n = 198) regularly
used (> once per week) mobile phones, while 70% (n = 164)
regularly used computers or tablets. Mobile phones were used for
phone calls by 98% (n = 218) of the participants who accessed a
mobile phone. Other reasons for mobile phone use included text
messaging by 64% (n = 142) of participants, using phone features
such as music, photos, games, maps and calendar by 43% (n = 95),
using apps by 27% (n = 60), internet browsing by 26% (n = 58),
emailing by 25% (n = 55), and social media by 17% (n = 38). Reasons
for computer internet use by technology engagers included using

email services by 63% (n = 146), browsing news by 56% (n = 131),
conducting online banking by 37% (n = 86), using social media by
30% (n = 71), and online shopping by 22% (n = 52). A higher
education had a significant univariate association with regular
computer or tablet use (Table 2).

Self-rated computer and internet skill competence

More than half of all participants (57%, n = 144) self-rated their
computer and internet skill competence as ‘adequate’, ‘good’ or
‘very good’, with significant associations with higher education
and being aged < 70 years (Table 2). In a multivariate regression
model, a higher education was the only [27_TD$DIFF]variable (OR 3.86, 95% CI
2.29 to 6.58) significantly associated with good self-rated
computer and internet skill competence.

Accessing health information online

Health information was accessed online by 43% (n = 110) of the
participants. Being aged < 70 years, having a higher education,
high device access, good self-rated computer skill competence, and
regular computer (desktop or laptop) and tablet use were
significantly associated with accessing health information online
(Table 3). In a multivariate regressionmodel, the significant factors
associated with accessing health information online were being
aged < 70 years (OR 2.07, 95% CI 1.10 to 3.91), good self-rated
computer skill competence (OR 5.41, 95% CI 2.55 to 11.48) and
regular computer or tablet use (OR 5.21, 95% CI 2.10 to 12.96). This
model accounted for 39% (Nagelkerke R-square) of the variance in
determining the odds of accessing health information online.

Willingness to use telerehabilitation

Of all participants, 40% (n = 102) indicated a willingness to use
telerehabilitation, while an equal proportion indicated no willing-
ness to use telerehabilitation, and 20% (n = 51) were undecided
(Figure 3). The variables that were significantly associated with
being willing to use telerehabilitation were a higher education,
high device access, good self-rated computer and internet skill
competence, and regular computer, tablet and mobile phone use
(Table 3). The multivariate regression model found regular
computer (desktop or laptop) tablet use (OR 3.14, 95% CI 1.72 to
5.71) and regular mobile use (OR 2.83, 95% CI 1.32 to 6.09) were
significantly associated with willingness to use telerehabilitation.
This model accounted for 13% (Nagelkerke R-square) of variance in
determining the odds of a participant being willing to use
telerehabilitation. A summary of the motivations of 29% (n = 73)
of all participants who optionally responded in writing for, or
against, their willingness to use telerehabilitation can be found in
Box 1.

Table 2
Unadjusted univariate associations between participant characteristics and technology device access, frequency of use and self-rated skill competence.

Characteristic High access to technology
devicesa

(n=254)

Technology engagers with
regular frequency of

computer or tablet useb

(n=233)

Technology engagers with
regular frequency of mobile

phone useb

(n=233)

Good self-rated computer
and internet skill

competencec

(n=254)

% (n) OR (95% CI) % (n) OR (95% CI) % (n) OR (95% CI) % (n) OR (95% CI)

Age (<70years) 46
(44/95)

2.12
(1.25 to 3.60)

74
(69/93)

1.36
(0.76 to 2.44)

90
(84/93)

2.13
(0.95 to 4.78)

65
(62/95)

1.76
(1.04 to 2.98)

Gender (male) 36
(37/104)

0.99
(0.59 to 1.67)

67
(64/95)

1.28
(0.72 to 2.25)

87
(83/95)

0.72
(0.34 to 1.54)

59
(61/104)

0.87
(0.58 to 1.45)

[20_TD$DIFF]Education (higher) 45
(58/130)

2.32
(1.36 to 3.94)

80
(99/124)

2.68
(1.50 to 4.80)

86
(107/124)

1.25
(0.61 to 2.56)

72
(94/130)

3.86
(2.29 to 6.54)

[21_TD$DIFF]Comorbidities (�3) 35
(27/77)

0.98
(0.56 to 1.71)

72
(48/67)

1.09
(0.58 to 2.04)

82
(55/67)

0.74
(0.34 to 1.58)

52
(40/77)

0.76
(0.44 to 1.30)

a High access is defined as�3 devices.
b Regular frequency is defined as at least once per week.
c Good self-rated computer and internet skill competence is defined ‘adequate’, ‘good’ or ‘very good’.
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Figure 2. Access to specific devices by technology engagers (n = 233).
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Discussion

This is the first study to explore technology engagement and
willingness to use telerehabilitation in pulmonary rehabilitation
participants in Australia. The results of the study demonstrated
that pulmonary rehabilitation participants have a substantial level
of technology engagement and skill, with high access to devices,
which are used regularly, especially mobile phones. Factors that
were associated with being likely to access health information
online were: good self-rated computer and internet skill compe-
tence; regular computer or tablet use; and being aged < 70 years.
Regular computer, tablet and mobile phone use were factors
associatedwith willingness to use telerehabilitation. Such findings
are useful in planning future service delivery to people with
chronic respiratory disease.

Uptake of telerehabilitation requires the pulmonary rehabilita-
tion population to have access to technological devices. This study
found that a largemajority of the study sample have access to some
form of technological device in their home. Mobile phones were
themost accessed device, followed closely by computers or tablets.
In comparison to reports from other chronic disease populations,
such as lung cancer,20[26_TD$DIFF] the present sample had higher proportions
of people who accessed technological devices despite being on
average 10 years older. Similar to the lung cancer population, the
current study found that younger people had an increased
likelihood of accessing technological devices. This study also
found that a higher education was associated with having higher
access to technological devices. This association is consistent with
other Australian data collected from healthy people of comparable
age.24

The high rate of regular device access in this study of pulmonary
rehabilitation participants suggests that they have the capacity to
engage with telerehabilitation, which favours the likelihood of
telerehabilitation uptake. The higher rates of regular mobile phone
use compared with computer use is consistent with the Australian
cardiopulmonary hospital outpatient population.21 The current
study found that the only association with regular computer or
tablet use was having a higher education, and that there were no
demographic or clinical associations with regular mobile phone
use. This is likely to be explained by the fact thatmobile phones are
used regularly by a large majority of people who access the device.
This study found that themain use ofmobile phoneswas for phone
calls and text messaging, with a quarter accessing the Internet on
their device. This is in contrast with a younger aged cardiopulmo-
nary population where 54% use their mobile phones to access the

Table 3
Unadjusted univariate associations between participant characteristics and accessing health information online and willingness to use telerehabilitation (n=254).

Characteristic Accessing health information online Willingness to use telerehabilitation

% (n) OR (95% CI) % (n) OR (95% CI)

Age (<70years) 56 (53/95) 2.26 (1.34 to 3.79) 66 (63/95) 1.51 (0.89 to 2.56)
Gender (male) 39 (40/104) 1.40 (0.84 to 2.33) 64 (67/104) 0.74 (0.44 to 1.24)
Education (higher) 56 (73/130) 3.01 (1.79 to 5.05) 69 (89/130) 2.04 (1.22 to 3.39)
Comorbidities (�3) 36 (28/77) 0.66 (0.38 to 1.15) 52 (40/77) 0.61 (0.36 to 1.05)
High access to technology devices a

[19_TD$DIFF] 62 (56/90) 3.36 (1.96 to 5.74) 72 (65/90) 2.25 (1.29 to 3.91)
Good self-rated computer and internet skill competenceb 66 (95/144) 12.28 (6.45 to 23.39) 73 (105/144) 3.48 (2.05 to 5.89)
Regular use of computer (desktop or laptop) or tabletc,d 62 (101/164) 12.22 (5.49 to 27.24) 72 (118/164) 3.34 (1.86 to 5.99)
Regular use of mobile phonec,d 50 (98/198) 2.14 (0.99 to 4.60) 68 (134/198) 3.14 (1.50 to 6.58)

a High access is defined as �3 devices.
b Good self-rated computer and internet skill competence is defined ‘adequate’, ‘good’ or ‘very good’.
c Regular frequency is defined as at least once per week.
d n=233.[(Figure_3)TD$FIG]
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Figure 3. Categorisation of participants by willingness to use telerehabilitation
(n = 254).

Box 1. Thematic analysis of willingness to use telerehabilitation.

Willingness Theme Example statements

Would not use

telerehabilitation

Technically not possible � I don’t understand how to operate computers (Female, 85 yrs)

[8_TD$DIFF]� No internet at home (Female, 55 yrs)

[9_TD$DIFF]� Too complicated for me (Male, 72 yrs)

Preference for group

exercise class

[10_TD$DIFF]� I would need the motivation to attend a class; if left to own

devices I would probably procrastinate (Female, 75 yrs)

[11_TD$DIFF]� I enjoy being part of the group and like to mix with people

(Female, 85 yrs)

Prefer physical interaction

with therapist

[10_TD$DIFF]� I prefer ‘ in-person’ contact with physio (Female, 77 yrs)

[12_TD$DIFF]� Can’t replace experts (Male, 80 yrs)

Would use

telerehabilitation

Convenience [13_TD$DIFF]� Convenient – time, location, flexibility (Male, 64 yrs)

[14_TD$DIFF]� Avoid transport inconvenience (Male, 84 yrs)

Enhance therapy [15_TD$DIFF]� Seems a useful way of having regular supervised exercise (Male, 84 yrs)

[16_TD$DIFF]� Direction/guidance for continued exercise after rehab (Female, 64 yrs)

[17_TD$DIFF]� Good if can’t come to class (Female, 64 yrs)

Desire to use technology [10_TD$DIFF]� I can definitely use Skype to participate (Male, 72 yr)

[18_TD$DIFF]� I enjoy using technology (Female, 67 yrs)
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Internet.21 This contrast in findings is explained by Australian data
that found mobile phone internet access was highest amongst
people aged 18 to 34 years at 94% and reduced to 28% among
people aged over 65 years.25

Given that a mobile phone was the device most regularly
accessed and used by people attending pulmonary rehabilitation,
it may be beneficial to consider how to best use this technology
in the delivery of telerehabilitation. Whilst a mobile phone
may not be appropriate for videoconferencing given the small
screen size, it is feasible to be used for promoting compliance
with exercise training. Mobile phones could be used to increase
exercise motivation through reminders, applications, and SMS
technology. The efficacy of a mobile phone-based exercise
program for COPD, which used a music program to set the
tempo of walking speed, was assessed and found to promote
good compliance, to be time- and cost-effective, and to have
positive clinical outcomes with reduced symptoms and improved
exercise capacity.10[28_TD$DIFF]

The majority of participants self-rated their computer and
internet skill competence as adequate or higher. Interestingly, a
recent telerehabilitation study found that 43% of people who had
never used or were not currently using a computer could operate a
telerehabilitation computer system following comprehensive
individual training and the provision of a written education
manual.5,17 This result is promising because it suggests that
computer skill competence is not a barrier to using telerehabilita-
tion. The present study found that a higher education was most
associated with the participants self-rating their computer and
internet skill competence as adequate or higher. To ensure
clinically acceptable telerehabilitation services, providers need
to consider tailoring the implementation of comprehensive
training for less-educated participants, as well as develop a
telerehabilitation system that can accommodate people of all
levels of computer skill competence.21

Fewer than half of the people surveyed in the present study
accessed or researched health information online. Despite
information being freely available in Australia, (eg, Lung Founda-
tion Australia), it appears that this education material was not
being accessed by the majority of participants. This limited online
access may have been due to participants accessing face-to-face
education provided by multidisciplinary health professionals
during their pulmonary rehabilitation program. However, access
to validated and crediblewebsitesmay assist patients to effectively
self-manage in the community once the pulmonary rehabilitation
program is completed. This study found that younger patients
(< 70 years) who regularly used a computer or tablet, and self-
rated their competence as adequate or higher, were more likely
to research health information online. To increase the use of
credible health information online, service providers should
identify older people who do not regularly use a computer and
have low self-rated skill competence, who are likely to need
individual assistance.

Telerehabilitation is an evolving system of service delivery
and this study highlighted that 40% of participants were willing
to use it, whilst 20% remained undecided. This is consistent with
a study exploring the diabetic population,19 where 62% of people
were willing to use teletechnology (including videoconferenc-
ing) to manage their disease, and a higher education was the
primary significant variable associated with being willing to use
such technology for health management. In contrast, the
variables most associated with being willing to use telerehabil-
itation in the present study were regular use of computers,
tablets and mobile phones. These variables accounted for a small
percentage (13%) of the model, with the majority of the
considerations unknown. The contrasting motivations for and
against the use of telerehabilitation, as revealed in the thematic
analysis, may explain these unknown considerations. Partici-
pants who would not use telerehabilitation considered using
technology to be daunting and preferred the social and physical
motivation from a group setting and face-to-face therapist

contact. Participants who would use telerehabilitation viewed
the system as a tool of convenience to overcome the barriers of
accessing the service and as a method to facilitate long-term
management.

Clinicians considering implementing pulmonary telerehabil-
itation can now do so knowing that it will be an acceptable option
for a substantial proportion of people with chronic lung disease
who arewilling to attend pulmonary rehabilitation. Clinicians who
invest in establishing the format and infrastructure for pulmonary
telerehabilitation can expect an ongoing and growing proportion
of pulmonary rehabilitation candidates who will be willing (either
immediately or after some training) to use the telerehabilitation
format.

A limitation of this study was that the sampled participants
were from ametropolitan population and, therefore, care must be
taken when considering the use of technology and likelihood of
telerehabilitation uptake in other geographic settings. This study
did not sample people living in rural communities who may
benefit from telerehabilitation, as it would allow them to receive
specialty management whilst still living at home and not need to
travel for care. Aboriginal and Torres Strait Islander people were
also poorly represented in the study despite a high prevalence of
chronic respiratory conditions in this population. Future research
should explore the level of technology engagement and willing-
ness to use telerehabilitation for people living rurally and for the
Aboriginal and Torres Strait Islander population. All participants
that were recruited were actively seeking health and disease
management support and education, which created a potential
sampling bias of motivated patients. It would be interesting for
future research to obtain the views of people who are not
involved in a pulmonary rehabilitation program due to service
and/or health barriers, and who may benefit from telerehabilita-
tion instead.

In conclusion, people with chronic respiratory disease of
moderate severity attending metropolitan-based pulmonary
rehabilitation programs had substantial technology engagement
with high device access and use, and adequate or better self-
rated computer skill competence. A minority of people were
currently using technology to access health information online.
Forty percent of participants indicated a willingness to use
pulmonary telerehabilitation, whereas 20% were undecided,
suggesting a positive likelihood of future uptake. The partici-
pants that were most willing to use pulmonary telerehabilitation
were those who regularly used a technological device. Such
findings are useful in planning of ways to deliver pulmonary
rehabilitation services.

What is already known on this topic: Although people
with chronic lung disease benefit from pulmonary rehabilita-
tion, it is delivered to a low proportion of that population.
Telerehabilitation programs for people with cardiopulmonary
disease provide similar improvements in exercise capacity as
centre-based programs, with greater compliance.
What this study adds: People attending metropolitan
pulmonary rehabilitation had substantial technology engage-
ment, high access to devices and good self-rated [30_TD$DIFF][6_TD$DIFF]techno-
logy skills. Physiotherapists who invest in establishing the
infrastructure for pulmonary telerehabilitation can expect an
ongoing and growing proportion of candidates who will be
willing (either immediately or after some training) to use that
format.

Footnotes: a
[29_TD$DIFF] SPSS 24.0, IBM SPSS Inc, Chicago, USA.

eAddenda: Appendix 1 can be found online at: http://dx.doi.org/
10.1016/j.jphys.2017.05.010.
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