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ARTICLE INFO ABSTRACT

Keywords: Introduction: Tai Chi (TC), a gentle exercise, incorporates meditative movement and respiratory control. The
Internet delivery high risk of cross infection for people with cystic fibrosis (CF) requires close management in healthcare settings,
Tai chi limiting group activities such as TC. A mixed-methods randomized controlled feasibility study compared
Cystic fibrosis teaching TC over the internet with in-person, face to face TC tuition provided to CF patients. This article explores
S;a;}ts:;e qualitative data from patients and TC instructors on their attitudes, acceptability and engagement with the two

modes of TC delivery.
Methods: Qualitative data from CF patients (> 6 years) were collected using Skype interviews/focus groups and
written feedback. TC instructors provided weekly written feedback, and took part in interviews/ focus groups at
the end of the study. Patient and instructor interviews explored their experiences and engagement with TC
online delivery and ability to practice.
Results: Irrespective of the type of TC delivery, all CF participants interviewed (n = 28) practiced between
lessons and most wanted to continue TC. Teenagers were more likely to miss TC appointments. Internet delivery
was well received by both patients and TC instructors. Two patients reported difficulties with screen size/camera
and one with internet connectivity.
Conclusion: Both face-to-face and internet delivery of TC lessons were equally well received and perceived as
beneficial. In the current COVID-19 pandemic, CF patients self-isolating could find this intervention provides
important support, therefore the programme was made available on YouTube in April 2020 and linked to the
websites of the CF charities funding the research.

The study was registered on the clinical trials.gov website (Registration number: NCT02054377)

Social isolation
Remote learning
Telemedicine
Feasibility study

1. Background

Exercise is an essential factor in the management of people with
cystic fibrosis (CF). It helps to develop fitness, social skills, relationships
and improves quality of life (QOL) [1]. However cross infection risk
means CF group activities are not permitted. In addition to routine
airway clearance to clear phlegm, open airways and reduce the possi-
bility of respiratory infection, people with CF are advised to exercise on

a regular basis to help maintain optimum health [2]. Although there are
few adequately powered trials to provide evidence of the benefits of
exercise, there is general agreement on its importance and usefulness
[3]. CF is a progressive disease, so respiratory exacerbations and de-
teriorating health status mean that regular exercise may not always be
possible [2]. Moreover, vigorous exercise may not always be advisable,
particularly as it has been shown to produce a mismatch between
oxygen delivery and muscle contraction which may contribute to
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exercise intolerance [2] and may trigger upper respiratory infections
[4].

There is some evidence to show that teleconferencing can be suc-
cessfully employed to deliver therapeutic interventions to people with
chronic conditions [5] and video conferencing has proven to be
equivalent to in-person care for psychological support and clinical re-
view for people with CF awaiting a transplant [6]. A systematic review
on the use of telehealth for children and adults with CF reported there
was insufficient conclusive evidence on the benefits of telehealth, but it
did demonstrate that participants were able to use the technology. [7]

Tai Chi (TC) is a gentle exercise that incorporates respiratory con-
trol and meditative movement, which people may feel able to perform
even when unwell, or in situations where they cannot maintain a re-
gimen of vigorous exercise. Recent evidence suggests TC benefits
people with various chronic conditions [8,9], including chronic ob-
structive pulmonary disease (COPD) [10, 11]. It is suitable for a variety
of fitness levels- making it suitable for the fluctuating health experi-
enced by people with CF.

Our previous feasibility study suggested that Tai Chi may benefit
people with CF, in particular it may help with sleep, anxiety and
breathing [12]. However, the one to one classes provided in patients’
homes were expensive and time-consuming to deliver. Given that the
TC sequence was designed to be simple with limited movements, de-
signed to aid breathing and could be practiced standing or sitting, it was
a good candidate for internet teaching. As a result we set out to test
whether it was feasible to deliver these classes over the internet and
whether the outcomes were comparable with lessons delivered in
person. The quantitative results from this trial have previously been
published and indicated some improvements in patient self-reported
outcomes: sleep, breathing, stomach ache and cough [13]. This current
paper reports on the qualitative data obtained from the CF participants
and their TC instructors who took part in the trial. In particular, we
explored their comments on the feasibility of an internet based delivery,
recruitment, retention, acceptability and practicalities of delivering
online TC teaching compared with in-person, one to one, face to face TC
tuition delivered in patients’ homes. Since the completion of this study,
the importance of self -help approaches have become even more im-
portant for these vulnerable individuals who have been shielding
during the current COVID-19 pandemic, and this article and the dis-
semination of the resource is most timely.

2. The study
2.1. Design

Full details on the quantitative data obtained in the study have al-
ready been published [13]. In brief, participants were randomized to
learning TC with a private TC instructor, either in person, face-to-face
(in their own home or in hospital during an admission — Group A); or
over the internet with online or telephone instructor support (Group B)
(See Fig 1 for details of the study design). Group B had a delayed start of

European Journal of Integrative Medicine 40 (2020) 101229

3 months while group A completed their taught sessions so a non-in-
tervention control group was provided for comparison. For each group,
eight lessons were delivered over a period of three months, timetabled
depending on the patient's current health status. Details of the data
collection points are shown in Fig 1.

Qualitative data were collected from participants by the TC in-
structors prior to each individual session regarding any issues experi-
enced while learning and practicing TC and any specific changes they
had noticed in their health and wellbeing. The instructors also kept
their own diary over the study period.

At the end of the study, once all lessons had been completed, CF
participants were invited to participate in either an online Skype focus
group or a telephone interview. Once all teaching sessions had been
completed, TC instructors participated in telephone interviews and a
focus group as well as providing their written notes on a participant
feedback form completed before each teaching session.

2.2. Participants

Full details on inclusion and exclusion criteria, recruitment and
participants included in this study have previously been published [13,
14], but the study flow chart is provided in Fig. 2.

Participant inclusion criteria were: patients attending the Royal
Brompton Hospital (London, UK), a diagnosis of cystic fibrosis, aged >6
years, able to commit to the time needed to be involved in the study,
within reasonable distance of central London so that the instructors
were able to travel to deliver lessons, and access to the internet.
Individuals were excluded if they were taking part in any other inter-
vention study or if they had participated in the previous pilot study
[12].

Briefly, 40 participants with a diagnosis of CF, aged > 6 years were
recruited from the Royal Brompton and Harefield NHS Foundation
Trust, London, during June 2014 - September 2015. For those who
agreed to participate, the project co-ordinators (AL, PR), used rando-
mized block allocation based on age (6-11, 12-16 > 16 years). Of those
who went on to receive the interventions, 22 were allocated to the in
person, face-to-face group (Group A) and 18 to the internet group
(Group B) with individual online tutor support group.

2.3. Intervention

Six experienced TC instructors worked together with a senior TC
instructor (AM) to plan lessons and ensure consistency of the delivery
for this specific TC intervention. None had previous experience of
teaching over the internet.

The exercise itself involved a short sequence of movements selected
for their specific effect on the respiratory system and overall benefit on
quality of life for people with CF. These movements were adapted from
the “Eternal Spring” therapeutic Tai Chi and Qigong method, which
uses animal movements and can be practiced standing or seated. The
instructors met regularly over one year to agree and refine the teaching

Month 1 [ 2 ] 3 4 [ 5 ] 6 7 I 3 I 9 Fig. 1. Design of the randomized controlled
8 face to face individually taught Tai Chi lessons Home Practice with DVD/handout Home Practice with DVD/handout fea51b111ty trial. Tlmlng of data collection.
Group A [ (NI T O T Y O . Before 1 b fter 1
= Control -No Intervention F | 8face to face individually taught Tai Chi lessons |F Home Practice with DVD/handout = GTOUP A: Before lessons egan, after lessons
GroupB | HNEN EEREREEE finished, and at 3 and 6 months after lessons
TP =Time Point

Set 1 Outcome Measures - In Orange boxes

TP1 = Pre Tai Chi Assessments, TP2, 3 & 4 = post Tai Chi Assessments, except for Group B. Here, TP2 = No Tai Chi Control Assessment
Questionnaires include: Cystic Fibrosis Questionnaire Revised; Five Facets Mindfulness Scale/Child and Adolescent Mindfulness Measure; Pittsburgh Sleep Quality Inventory;
Clinical Outcome data (BMI, FEV1, FVC, 02 Saturation, Medication incl. antibiotic use)

finished. Group B: At 3 and 0 months before
lessons began, after lessons finished, and at 3
months after lessons finished. Participants

Set2 Outcome Measures - In Blue boxes

were also asked a series of questions by their
teachers before and after each individual
lesson (Set 2 Outcome Measures), and were
invited to participate in a focus group or tele-
phone interview once all lessons had been
completed.
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[ Enrollment ]

Assessed for eligibility (n= 116)

Excluded (n=65)

+ Not meeting inclusion criteria (n= 14)

+ Declined to participate (n= 28)

+ Other reasons (n=23) (lack of
internet, too busy

‘ Randomized (n=51) ‘

l

A4 ) A 4
L Allocation J

Allocated to face to face Tai Chi — Group A (n=27)
+ Received allocated intervention (n= 22)

+ Did not receive allocated intervention (n=5)

(2 unwell, 2 withdrew, 1 timing of lessons)

8

v Follow-Up v

Allocated to internet-delivered Tai Chi — Group B
(n=24)

+ Received allocated intervention (n=18)

+ Did not receive allocated intervention (n=4)

(3 unwell,1 timing of lessons)

Lost to follow-up (n= 0)

Discontinued intervention (n=0)

v Analysis L 2

Lost to follow-up (did not log in for lessons (n= 1)

Discontinued intervention (tablet too small) (n=1)

Completed 3 month intervention and analysed
(n=22)

Completed 3 month intervention (n=18)

Fig 2. Study flow diagram.

protocol for the movements and how they should be taught. These were
adapted to the needs of this particular patient group. Also during the
intervention period the TC instructors met and held regular meetings to
reinforce the consistency of approach and gain support for any diffi-
culties encountered. In order to support practice between lessons, a
bespoke DVD and printed instruction booklet (including photographs)
was produced and given to each participant irrespective of group al-
location. The DVD included versions for children, adults and those who
needed to sit rather than stand whilst exercising. Participants were
encouraged to practice the exercises daily where possible for 5 to
10mins, at least up to 5 times a week. A study diary for children was
also provided; family friends or carers were encouraged to take part in
the sessions.

Routine care and treatment were as normal during the study period.

3. Data collection
3.1. Outcome measures

The feasibility of delivering TC and comparing the two different
modes of delivery was assessed and included recruitment, reasons for
declining participation in the study, withdrawals, advantages and dis-
advantages of online experience in lessons, feedback on the TC practice
aids provided, level of perceived engagement (online versus in-person),
frequency and duration of practice, open ended questions on partici-
pants’ experience of the study and any potential for improvements [14].

Clinical and quantitative outcome measures including the validated
Cystic Fibrosis Questionnaire- Revised (CFQ-R) (measuring health re-
lated quality of life) were collected but are reported elsewhere [13,14].

The qualitative data reported in this article were collected from the
open-ended comments entered into the online questionnaire completed
by participants at three monthly feedback sessions with the teachers
before each session, and recorded on specifically designed instructor
questionnaires. Finally, online Skype/telephone interviews were con-
ducted post-intervention by NR and scribed by PR using a semi struc-
tured interview schedule. If children were under 16 years a parent was

present at the interviews. Instructors were also individually interviewed
on the phone and also in a focus group once the study was finished.

3.2. Data analysis

Qualitative data were analysed using Framework analysis which is a
thematic framework [15]. Frequency of reports on emerging themes
were identified by the number per participant and number of partici-
pants reporting. Reports were read by two people, themes extracted and
consensus arrived at for resulting themes. Themes were challenged and
verified through comparison between outcome measures used for in-
dividual cases and groups [16-18]. Quantitative data were generated
from thematic reporting and compared with quantitative data from
validated outcome measures in order to challenge and comment on
findings [19,20]. The synthesis of these themes is reported in this paper.

3.3. Ethical approval

The study received ethical approval from Harrow Research Ethics
Committee (REC reference no.:14/L0/0327), was registered on the
clinical trials.gov website (Registration number: NCT02054377) and
the study protocol published[14].

3.4. Results

3.4.1. Recruitment

Of 116 people approached to participate, 65 declined, but only one
of these did so because they said that they did not like the idea of online
tuition [13]. Most people declined either because they reported that TC
did not appeal to them (43%) or they could not fit the study into their
other commitments (36%) or because of their current health problems.
Many people were not eligible because of their commitment to other
ongoing studies at the hospital and/or distance from the geographical
area of the CF teaching team. A total of 51 people consented to parti-
cipate, some of these reported being nervous about which group they
would be allocated to and expressing relief if they were allocated to the
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Table 1

Reasons for withdrawal from the study.
Reasons for Withdrawal Face to Face Group  Internet Group Total

(Group A) (Group B)
Ambivalent 1 0 1
Did not attend lessons 0 1 1
11l health 1 3 3
Internet teaching problems 0 2 2
Online questionnaire 0 2 1
problems

Too busy 0 1 1
Total 2 7 11

group they thought they would prefer — usually the in-person, face to
face group. However, no individual withdrew because of disliking their
group allocation and 40 individuals completed all eight lessons.

3.4.2. Reasons for withdrawal and loss to follow up

Telephone follow up identified that two participants aged between 6
and 11 years withdrew from the study, both in the internet group
(Group B), because of reported difficulties with technology (Table 1).
One participant decided that they did not like the idea of learning over
the internet, whilst the other only had a tablet for lessons and after
logging on to a lesson could not satisfactorily view the instructor to
understand the exercises. One participant consistently failed to log in
for lessons. Ill health (n=3) and life pressures (n=1) accounted for four
of the internet withdrawals (Group B), compared with only 1 person in
the Face to Face group (Groups A). In Group B, one individual stated
that they did not like the questions being asked in the questionnaires,
and another had technical difficulties with the questionnaires (which
were completed online). In addition there was a gradual fall off in
quantitative questionnaire completion over the study period. Overall,
withdrawal was higher in the internet group (Group B).

We do not have much information about those who were lost to
follow up after learning TC for 8 lessons (Table 2). These participants
either did not respond to requests to complete their questionnaires, or
became unwell and made it known to the researchers, and one did not
answer the questions.

3.5. Feasibility of teaching Tai Chi over the internet

A total of 17 Skype interviews with 28 participants were held, 3 of
which were focus groups. These interviews were conducted within 2
weeks of completing the TC course. In addition, one online instructor
feedback session with 3 of the instructors was conducted and at the end
of the study a focus group was held with all instructors. The interviews
together with the qualitative data provided by participants to their
instructors on their weekly feedback forms were transcribed and ana-
lysed using Framework analysis [16]. The themes that emerged were;
expectations, IT constraints (screen size, connectivity), convenience,
aids to practice, friends and family, engagement and TC practice fre-
quency and duration.

Expectations: Many participants expressed enthusiasm about this
new way of delivering lessons, even if they were not allocated to the
internet group. Some did express a concern, especially parents who

Table 2

Reasons for loss to follow-up during home practice phase of the study.
Reasons for Loss to Follow Up  Face to Face Group  Internet Group Total

(Group A) (Group B)

Did not like questionnaires 1 0 1
11l health 2 0 2
Unresponsive 13 5 18
Total 16 5 21

European Journal of Integrative Medicine 40 (2020) 101229

worried whether small children would be able to concentrate.
Instructors also had this worry.

Patient 5's father: “We would have taken part even if in the Skype group.
We would be well equipped to do this. We were excited to be in the
study.”

Patient 89: “Yes. I was actually [disappointed with being allocated to the
internet group]. I think it was just... I don't know...I think I just thought
it wouldn't be as effective as learning one to one and I kind of liked the
idea of someone coming over and showing me in person, so it just felt like
it was going to be a bit disconnected. Actually, since it's started, it hasn't
been an issue at all.”

Instructor M: “Generally it was actually better than I thought it was going
to be in terms of the technical aspect.”

IT constraints: The instructors and several participants commented
on their worries about the quality of teaching over the internet. The
main problem was being able to see each other well enough, but most
participants managed by using a big computer screen or by plugging
their tablet into the television. However, some participants had limited
technological choices and this clearly impacted on their ability to learn
and enjoy the classes. Many remarks were made about instructors’
difficulties being able to physically check participants’ posture and
movements.

Instructor S: Yes. Space was sometimes an issue with some of the stu-
dents. With the Skype, if they don't have a big enough room, you can't get
the whole body on the screen.

Patient 89: The only other issue with Skype is that sometimes it's quite
difficult to get the distance between the laptop and where I'm standing so I
can get a full vision of what he is doing and he can see what I'm doing. So
it depends on the size of the screen you've got, I've got a mid-sized screen.
It's not particularly small, but there are times when it's quite hard to learn
movements ‘cause his legs are cut off, so.. otherwise, it's too far away for
me to see properly. So that's the only negative I can see in terms of doing
it over the internet.

Internet speed and connection: Most of the participants lived in
urban areas, or areas with fibre-optic broadband, so all participants had
internet connections. One or two participants struggled with reception
and this impacted on their classes, with one class having to be deferred.
Future studies need to consider connectivity.

Convenience: Several participants appreciated the convenience of
having their lesson at home. This was also the case for those having the
internet delivery. Home delivery of the intervention was more con-
venient, especially when there were others in the house that needed
looking after. Individuals accessing the internet as a mode of delivery
also appreciated that this reduced risk of infection that comes with this
mode of delivery.

However, for the instructors, the inconvenience of having to travel
to a participant's home was weighed up against the tendency for in-
ternet participants to miss appointments, teenagers in particular.

Patient 1's mother: It suited us [The Skype group]. ....... It was good for
us timings wise because we could fit it around our working day. PT1 has
three siblings, so it would have been quite difficult to keep them en-
tertained if we had to take her somewhere for a lesson. I think the
practicalities of doing the questionnaire were sometimes difficult....... I
personally think the whole Skype lesson worked really well. I don't know
what the tutor thinks, but from our point of view, it worked really being
able to do it in our front room.

Instructor J: “ With Skype, there were quite a lot of no shows, with a
couple of different people, usually 16 to 21 age group forgetting, whereas
the younger generation, were a bit more ‘parently’ lead and they would
ensure they were ready. But, yeah so that 16 to 21 year age group had
definitely a higher percentage of forgets. Obviously, I had to reschedule
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which was quite frustrating.”

Aids to practice: Most participants used either the handbook or the
DVD to aid practice, with 9 reporting they preferred the handbook but
the same number opting for the DVD. Often the handbook was chosen
due to lack of access to DVD players. Participants commented that they
might have used the video if it was available on the internet. However,
for many, a book was much easier to access and they just wanted a
prompt for the exercise they were practicing.

Patient 73: At first I used the book mainly to help practice. Then tried the
DVD. I preferred it and use the DVD now. I practice in sequence. And the
DVD does it in sequence.

Patient 6: Used handbook, not DVD as we have no DVD player.
Downloaded some other lessons from the internet as a guide instead. We
helped each other remember, so having two people in the lessons was very
helpful. Two brains are better than one!

Patient 5's father: Children on the DVD is better than adults. There is a
good mix and it is more real. A child can associate with other children.
He would like the instructor to go to his school.

Friends and family: Participants who had the support of family
members or partners seemed to enjoy having their company in practice
and lessons, but their practice appeared to tail off if their practice
partner lost interest. Partners in the internet group may have been more
likely to lose interest because of the problems with seeing two people
(technological limitations) which the instructors were more aware of.

Engagement: Smaller children and some teenagers appeared to
have struggled most to engage with the lessons over the internet.

Instructor S: “Yes. I did quite a few internet sessions and I found that the
16 and above, it generally worked OK, although it was very two di-
mensional, so it was very difficult to see any faults or bad habits that the
person was picking up. Because a lot of Qi gong is being able to correct
people standing and doing it constantly. So, that was quite difficult. And
the second thing was that kids found it extremely boring, and the two
children I had both basically stopped doing it. They just didn't find it
exciting enough, over the internet.”

3.6. Tai Chi practice frequency and duration

Both groups reported comparable frequency and duration of their
practice. All participants practiced between lessons on average three
times weekly for 13 min. At follow up 84% of those interviewed in the
focus groups (n = 20) still reported practicing an average of two to
three times per week (average practice frequency: face to face (Group
A)-Child =1 = 3), Teen = 1.5 (n = 2), Adult = 3.5 (n = 5)
Internet group (Group B) Child = 2 (n = 2), Teen = 2 (n = 2),
Adult = 2.5 (n = 3). 79% of individuals (both groups combined) said
they intended to continue TC, (face to face=8, internet=7). Some
participants asked about local classes. 32% included a family member
or friend in their lessons. Two participants reported using TC whilst
hospitalized. In focus groups, both participants and instructors reported
issues around motivation to practice, particularly as lessons came to a
close.

Instructors also reported that some participants really benefited
from their partner doing the lessons with them and this motivated
practice. However, instructors reported that they found it difficult to
pay as much attention to the partners of participants in the online group
with the result that the partners tended to drop out of lessons. This in
turn reduced the motivation of participants to continue lessons or
practice. Time and finding the best time of day to practice also impeded
practice.

The instructors were unable to report whether there was a differ-
ence in the levels of practice between the groups, apart from one, who
felt that the ‘in person’ group practiced more.

European Journal of Integrative Medicine 40 (2020) 101229

Instructor M: “Most of the people I taught, I'd probably say 80% of them,
did practice between the sessions. The 16 year old girl I mentioned, did
not practice at all. She was off doing things with her teenage friends,
because that's what she wanted to do. But, apart from her, most people
did practice. Some people practiced quite a bit at the start and just tailed
off a little bit as we went on, and some people practiced more and more
and got into it.”

Instructor M: “—there were a couple of participants who practiced with a
partner, which was actually really important for their own motivation.
So, something that I had my attention drawn to was, if I was teaching two
people, (and in the context of Skype, not so much for the face to face),
was when I was teaching two people, obviously I would be putting my
attention on the person who was in the trial. But, I got some feedback that
said that because I haven't also put a similar amount of attention or more
attention on that second person who was doing it with them, the person
lost interest and didn't continue with practice. And about halfway
through the sessions they actually dropped out, and that affected the
motivation of the person in the trial, because when their partner wasn't
practicing with them in between, they were less inclined to practice, and
when their partner wasn't with them in the session. So in that situation
actually, even though we were told to focus our attention on the parti-
cipants in the trial, if we neglected the second person too much it actually
had a knock on effect on the person who was actually in the trial.”

Patient 1's mother: She does quite like doing it. She does it about once a
week. I don't know how long she will continue doing it. Now that the
weekly prompts are gone (teaching sessions). Having a weekly prompt
helped. They got changed into their gear and then they talk about it. It's
sometimes quite difficult to keep it going I think?

Patient 103: So I stopped for a period of about three weeks, and that was
near the end of January, early Feb, something like that. And, so then I
picked it up again. So now I'm trying to do it 2-3 times a week. And
actually I would like to try and do it more than that, because I did find
doing it more often more beneficial, so yeah. So yes, I am still doing it.

3.6.1. Practice duration

Instructors found it difficult to report on practice duration but no-
ticed that the people who were most motivated to practice were those
who had most to gain — those with more active symptoms and probably
less in control of their health.

Patient 90: Yeah. I, em, I kind of messed around with sort of different
times during the day to see which was best for me and the morning, it was
good, but er em, I'm quite lazy in the morning, so it's a bit of a push for
me to kind of get the 20 min-half an hour in. So, what I tend to do is do it
in the evening time, and like, just before my physio, and I found that it
actually relaxed the lungs more, so that I could get more, em, productive,
so to speak.

3.6.2. Comments on objective quantitative outcomes

Quantitative outcomes in terms of physical and mental health have
been published previously [13]. Outcomes were comparable between
groups and notably qualitative reports from participants suggested that
they were better able to expectorate if they practiced TC before carrying
out their physiotherapy exercises. Most outcomes showed small, but not
significant improvements for breathing, sleep and mindfulness. The
qualitative data when integrated and compared with the quantitative
outcomes can explain and frame the participants’ perspectives and ex-
periences of the two interventions [21]. This analysis has been able to
explore in more depth whether interventions were feasible, identify
areas for improvement and how TC can be delivered.

Participants' health status were very variable, the fact that many
were asymptomatic, was notable. As the instructors carried out part of
the data collection in-person this may well have impacted on the study
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outcomes both positively and negatively [22]. Participants may have
felt more at ease and been able to give more detailed answers to the
teachers because of the amount of time and the different foci in the
course of seeing the instructors in their own home, but conversely this
may have pressurized participants into giving answers that pleased the
instructors or suppressed their real thoughts [22,23]

3.7. Discussion

During the COVID-19 pandemic, people who are im-
munocompromised, with long term health conditions and those with
respiratory problems have required shielding from infection and have
been greatly disadvantaged. People need to be connected and supported
while being unable to meet face to face [24-26]. This has meant a re-
liance on the use of the internet and its resources. The qualitative
outcomes of this feasibility study have suggested that internet sup-
ported teaching of TC could provide such vulnerable groups with op-
portunities to engage while also helping to maintain and improve
health. There was a willingness of patients to participate and utilise this
technology in our study which confirms the results found in the sys-
tematic review by Cox et al. [7]

The feasibility of teaching on the internet was demonstrated by this
study as patients could be recruited and randomized, complete 8 weeks
of instruction, found TC delivery acceptable and used the resources.
There appeared to be improvements in health status as assessed from
reports from patients and their instructors.

3.8. Recruitment to the trial

Many people had not heard of TC and said that they needed to see
what it looked like to help them decide whether to take part. Inevitably,
some people did not like the idea, others were too busy, had tried TC or
another martial art previously, or were already recruited into another
study.

Recruitment took much longer than expected and participants who
had agreed to join the study often had delays because of treatment is-
sues and illness. Recruitment in healthcare studies, especially chronic
conditions or busy teaching hospitals can be difficult. There is evidence
that it can be improved with incentives such as access to treatments
perceived as beneficial [26]. The clinicians were instrumental in iden-
tifying potential participants and promoting the study. The hospital
clinic was busy and participants often travelled a long distance and had
limited time in the clinic, so discussing the study was not always a
priority. The research team made a special effort to be unobtrusive and
consistent while recruiting in the clinic, so that the clinical team were
familiar with them and did not feel too pressured. Studies show that
developing good relationships with clinicians and reassuring them of
trustworthiness and lack of impact on their workload enables better
recruitment for studies [27]. The recruitment demonstration video in
the clinic was immensely useful, especially for children. It made it ea-
sier for them to understand the exercise and what would be involved by
participating in the study.

3.9. Retention

Despite some participants expressing concern about online delivery,
it was reassuring to see that most people who withdrew from the study
reported reasons other than not liking internet delivery. However, more
people withdrew from the study in the internet group (Group B), mainly
prior to starting the intervention, and three times as many participants
were lost to follow up in the face to face group (Group A). It might be
that the distance created by the internet reduced the commitment from
this participant group, making it easier to withdraw from the study for
this reason. Withdrawal from study has long been a problem in distance
and online learning [28]. Future studies might consider ways to
strengthen commitment to learning for internet students. This might be
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through group interactions and more frequent contact with the in-
structor and/or the research team in order to encourage long term
follow up.

3.10. In-person/face to face versus internet delivery

The study aimed to test whether learning TC over the internet would
be acceptable, especially as such delivery could improve access to TC
and other exercises for many people in an affordable way. There are
clearly issues regarding technology and perceived lower quality
teaching for internet taught lessons, despite the same amount of in-
structor support and contact in both groups, with comments suggesting
that the type of technology and physical space available needs to be
considered in designing online interventions. We found one other si-
milar study where CF participants learned an exercise over Skype for
20 min at a time, but no mention was made of practical or technology
issues [29]. Simple measures such as an HDMI cable to connect laptops
to a television screen could enable participants to display the video with
improved visual quality and allow a better camera position for the in-
structor to see the student to aid 3D sight of students and instructors-
which may which may improve feedback. Lessons with multiple par-
ticipants (e.g. family members) might benefit from more than one
camera, so the instructor has sight of all students. Future studies also
need to consider room space internet connections, including use of
wireless broadband connections where fibre-optic broadband is not
available. This is particularly important given that connectivity may
well impact on the possibility of making these types of lessons available
to people in rural areas, and particularly on teaching group lessons,
where the demand on data connections will be greater.

Despite the technological issues, the outcomes from these lessons
may be similar to those for face to face teaching, and they reduced the
travel time and costs for instructors. It may be that internet teaching
can be introduced to support long term exercise, and engage people
who may use other types of classes in the future, where concerns about,
for example, correct posture and movements, are addressed.

Of interest, three times as many participants in the face to face
group were lost to follow up after completing the intervention than
those in the internet group. The use of electronic questionnaires to
collect data in combination with an electronic delivery of the inter-
vention may have strengthened the psychological link between the
exercise and the questionnaires resulting in a better completion of the
follow-up questionnaires. This in turn may help with the motivation
issues raised via the online group. New technological advances allow
apps to be developed and include features to encourage participation
and even reward participants and completion of questionnaires. This
could allow both the questionnaires and the classes to be delivered via a
single platform which requires completion of the questionnaire before
proceeding with the next session.

There are few studies comparing the teaching of an exercise over the
internet with face to face instruction, —only one study on yoga, poten-
tially relevant to TC was identified [30]. In this study, 71 hospitalized
COPD participants were randomised to a yoga technique to improve
breathing instruction either in person or through tablet computer with a
specific, intensive instruction package. Immediate, but not medium-
term outcomes indicated marked improvements in breathing techni-
ques and self-efficacy. Participants liked the immediacy and privacy of
using a tablet, but the authors concluded that further, more traditional
follow up sessions may be required to maintain improvements. Further
studies comparing face to face and internet delivery may give greater
insight into the factors which may impede quality instruction and hence
aid participant engagement.

A Cochrane review of strategies encouraging daily activity in people
with CF found participation in prescribed exercise programs is often
poor [31], although TC was not included. The potential of strategies
such as internet-based advice to encourage regular participation in
physical activity was not identified by this review. In our study,
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instructor support was an important part of the intervention and was a
valued by the internet group. This was also demonstrated in a recent
trial on self-guided breathing exercises for people with asthma which
concluded that participants who only received a DVD compared to one
to one tuition would have preferred tuition by a professional, but pa-
tients in both arms of the study showed improvements in quality of life
[32].

3.11. Practice duration and frequency

By and large, participants maintained a regime of regular practice of
TC that suited their personal timetable throughout the study. They were
clear that having lessons was a motivating factor. Quantitative data
showed that the number of people maintaining practice at three and six
months after lessons diminished in both groups. However, exploration
of qualitative data demonstrated that even those who were still prac-
ticing and some who were not, expressed a desire to maintain it as an
exercise as they found it useful. Others felt that continued lessons would
motivate them to continue and suggested more direction in terms of
when to practice, with perhaps an app to prompt them and help log
practice. The lead instructor noted that practice frequency and duration
was higher than he expected with normal TC classes. The flexibility of
delivery and standing and sitting exercises combined meant that it
could also be delivered successfully in hospital and this was welcomed
by those participants for whom this option was necessary. Schmidt and
colleagues found that participants with CF exercised for an average of
2.31 times a week and a total of 79 min when they conducted a study to
introduce unsupervised aerobic exercise over 12 weeks [33]. Their in-
tervention succeeded in increasing the frequency to three times a week
and duration to 90 min. Friendly competition has been shown to be a
major motivational factor when it comes to exercise [34]. The more
supportive nature of TC and the less social method of delivery on a one
to one basis might mean that people are less likely to continue over
time.

3.12. Outcomes for physical health

Objective quantitative data on changes in physical health as mea-
sured by the CFQ-R, PSQI, FFQM, CAMM and clinical data was com-
parable for both groups [13]. The focus groups and interviews (quali-
tative data) suggested that the internet group reported better outcomes
for breathing, although the quantitative data (CFQ-R) did not bear this
out. Feedback from both participants and instructors reported that
measurement of breathing (e.g. FEV1 and FVC) 30 min after the TC
lessons might have been more informative. Other studies have reported
the usefulness of resistance exercise for breathing in CF [35], particu-
larly those that focus on respiratory muscles [31,36]. The effect re-
ported by many participants on their expectoration outcomes from
practicing TC prior to airway clearance suggests potentially beneficial
relaxation of the airways.

Interestingly, objective, quantitative data on sleep quality (PSQI)
was better for the internet group, but was not reflected in the qualita-
tive data. Few TC studies have focused on sleep or fatigue [37], al-
though one reported significant improvements in sleep quality, latency,
duration, efficiency and disturbance for the TC group when compared
to low-impact exercise [38]. Use of actigraphy and a no-treatment
control group have been recommended for future studies, as well as
larger sample sizes [38]. The qualitative data suggested participants
experienced positive effects on anxiety.

3.13. A potential role for Tai Chi during the COVID-19 pandemic

The COVID-19 pandemic raises particular consideration for the
potential use of TC to improve respiratory function. In China, TC has
been used during the pandemic by both healthcare workers and pa-
tients in recovery from COVID-19, and may be beneficial given the
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effect of the virus on lung function and post viral fatigue [39,40].
Systematic reviews of TC have already demonstrated its effectiveness
for COPD [41], fatigue [42], cancer related fatigue [43], and self-effi-
cacy [44] and it may also offer additional benefits to people recovering
from COVID-19.

The shielding required during the pandemic for people with CF who
are at constant risk of respiratory infection, has affected exercise regi-
mens, adherence to regular exercise, wellbeing and increased their
sense of isolation. Cystic fibrosis centres around the UK had to adjust
service delivery from face to face to virtual, almost overnight. There has
been a fast learning curve with virtual services quickly becoming the
norm. Physiotherapists at the study centre now provide online daily
physio sessions, physio technique reviews, exercise sessions and am-
bulatory oxygen assessments. As reported in this study, space at home
can be a problem for patients and the physiotherapists cannot always
see the whole person. With all virtual interaction, background noise and
connectivity can be a problem however; there has been very positive
patient feedback. This study illustrates the possibilities of virtual pa-
tient interaction and current circumstances have led to rapid adoption
in healthcare.

At the peak of the UK's COVID-19 crisis, in April 2020, recognizing
the potential need for exercise and maintaining wellbeing during
shielding, the research team approached the two CF charities that
funded this study. We offered to provide our TC video resources free of
charge to people with CF via a YouTube link (https://www.youtube.
com/playlist?list=PLPYEPWd101qbCnqdY60cxn9xDeHo3vWBg). The
videos were linked to the websites of the funding charities and the Wu
Shi Taiji & Qigong Association. The Cystic Fibrosis trust also advertised
the site on their social media to aid dissemination and to further engage
with the CF community. Six weeks later the resource had been accessed
by 439 times, whether these were all separate individuals or revisits to
the site is unknown as no personal data was collected on who used the
resources. Informal feedback on the YouTube video was requested and
contact details provided should users require further advice. This video
link was not directly instructor supported as in this study, but could be
a possibility in the future.

Harvard Medical School, and many other medical institutions in-
cluding the National Health service in the UK and the National Institute
of Health- USA across the world have recognised TC and qigong as a
safe, effective therapeutic practices, which are highly adaptable [45].
Classes can be delivered in public health settings and community cen-
tres as well as remotely via the internet for isolated or vulnerable in-
dividuals.

3.14. Limitations

This study was limited by the relatively small number of partici-
pants recruited and the difficulties experienced with recruitment, but
over half of participants provided qualitative feedback and this has
identified the key issues on how to conduct future definitive studies.

3.15. Conclusion

This study has shown online taught TC is possible for people with CF
and qualitative outcomes are comparable to in-person, face to face
tuition. For the participants in this study, internet tuition seemed to be
convenient, enabled normal family life to continue, and could engage
patients who were geographically isolated or unable to join a local
group. It could aid community nursing or satellite care once the pan-
demic has subsided. Both groups felt that TC provided them with a skill
for life. Some participants failed to engage with an internet mode of
delivery, but generally their engagement with the study was better than
the in-person, face to face group. Future studies to verify health out-
comes should consider improvements in software and technology, and
timing and content of questionnaires, however increasingly there are a
number of different platforms available for individual and group
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teaching. Wider communities should be able to benefit from being able
to access tested and safe web based resources as long as they are based
on research evidence.
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