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ACPRC editor foreword

We are delighted to bring you volume 55, issue 1 for the Journal of the Association of Char-
tered Physiotherapists in Respiratory Care.

It was wonderful to see so many of the ACPRC community in person at our recent con-
ference One team: meeting the challenge through people, practice and policy in April 2023,
and the wide-variety of projects being presented. All abstracts accepted for poster or pres-
entation at the conference will be published in a supplementary edition of the journal later
this year.

This volume starts with Buss et al. who present a service evaluation of a benchmarking
project on mobilisation targets following oesophagectomy surgery. There are then two
qualitative studies, with Hardy-Bosson et al. exploring perceptions and experiences of
adults with neuromuscular disorders and their carers, in relation to airway clearance and
respiratory physiotherapy in the community, and Jackson and Gardiner who explore the
barriers and facilitators to physical activity, during the COVID-19 pandemic in people liv-
ing with chronic respiratory disease. The experience from Leicester during the COVID-19
pandemic, inrelation to upper-limb specialist input into intensive care, to prevent proning
associated complications is then presented by Tunnicliffe et al.

The volume also includes an updated position statement and considerations, from the 2021
publication by Gardiner et al. for remotely delivered pulmonary rehabilitation services.
There is also a further publication from the ACPRC editorial board with Eden et al., pre-
senting a scoping review on post-operative physiotherapy in people undergoing cardiac
surgery.

The final piece in the volume is an invited editorial from the outgoing chair of the editorial
board Dr. Una Jones, in which she reflects on the work in the editorial board, since its incep-
tionin 2019, and the valuable resources and outputs that the board have produced. Many
congratulations to Dr. Agnieszka Lewko, in being appointed new chair of the board.

As always, we hope that you enjoy reading this issue of the ACPRC journal, and that you are
inspired to write-up and submit your work. Please remember that we also provide mem-
bers with support, through the research champion (research@acprc.org.uk), and as edi-

tors, we are very happy to discuss any potential article ideas with you too. We are currently
in the process of making changes to the journal, that will make the submission, review and
editing processes easier and quicker. We’ll also be making changes to the website, updat-
ing author guidance, and creating resources for reviewers. Please continue to look out for
announcements in the newsletter of all these changes.
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Kind regards
Amy Bendall (MSc., MCSP) and Owen Gustafson (MSc Res., MCSP)

Email: journal@acprc.org.uk
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i Abstract

Background

Enhanced recovery after surgery (ERAS) encompasses standardised post-operative
care for a wide-range of surgical specialties. ERAS is recommended following oe-
sophagectomy surgery to reduce the risk of pulmonary complications and enable
faster return to baseline function. Current ERAS oesophagectomy guidelines advocate
early mobilisation as a key component but there is no clear guidance on mobility tar-
gets to aim for, or an evidence base to support setting specific mobilisation targets for
these patients. A local service evaluation over six months, revealed that 74% (n=23)
of oesophagectomy patients did not achieve the ERAS day one or two post-operative
mobility targets. Benchmarking mobility targets will allow comparison of the local
ERAS targets in relation to those set in other upper gastrointestinal (UGI) centres
and identify if the failure to achieve these is a local or national issue. Aims were to
benchmark day one and two post-operative oesophagectomy ERAS mobility targets
across similar sized UGI centres to the local trust determine how targets were estab-
lished and identify potential reasons for failure to meet them.
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Methods

A benchmarking design using an online survey to evaluate ERAS mobility targets
and service provision following oesophagectomy. Purposive sampling was used to
invite UGI centres in England with an established ERAS pathway to participate. All cen-
tres were given three weeks to complete the survey for patients admitted between 1st
May 2021-31st October 2021.

Results

Ten centres agreed to take part with seven subsequently completing the survey. Two
centres reported not having standardised mobility targets. There was no consensus
among the other five centres who reported progressive ambulatory targets varying
from sitting out of bed to walking 50-100 metres. There was variation in how mobility
targets were determined, from expert opinion to group consensus. No centre reported
using evidence to determine the targets. The most common reasons for failure were
hypotension (65.5%) and pain (50%).

Conclusions

There was no consensus in post-operative mobility targets across centres despite mo-
bilisation being advocated in oesophagectomy ERAS guidelines. In the absence of ev-
idence mobility targets, they were informed by expert opinion. Future research should
focus on investigating the optimum level of post-operative mobilisation on days one
and two for oesophagectomy ERAS pathway patients.

Introduction

Enhanced recovery after surgery (ERAS) is defined as a ‘multimodal perioperative care
programme’, which requires a multidisciplinary team approach and categorises care into
pre, intra and post operative elements (1). ERAS can reduce hospital and intensive care
unit (ICU) length of stay and minimise the risk of post-operative pulmonary complications
(PPCs) by promoting a return to baseline functioning as efficiently as possible after surgery
(2, 3). ERAS which first began following colon resections (4) has been adopted by other
surgical specialties and in 2018 ERAS guidelines for oesophagectomy were published (5).

Therisk of developing PPC’s for patients post upper gastrointestinal surgery (UGI) is higher
than other surgical specialities with oesophagectomy patients having a five-fold increased
risk (6). Akey aspect of all ERAS guidelines is early mobilisation (EM) which aims to reduce
PPC risk by increasing tidal volume minute ventilation and aiding dependent lung recruit-
ment (7). EM has been demonstrated to be safe and effective to implement in ICU and high
dependency unit environments (8, 9).
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The 2018 ERAS oesophagectomy guidelines state that a standardised EM approach should
be used with ‘an incremental increase in activity each day to reach predetermined targets’,
however, setting the targets is open to interpretation (5). The lack of a standardised defini-
tion for early mobilisation has previously been recognised with the definition of early mo-
bility ranging from sitting out of bed to ambulation at varying time points post admission
(10,11).

Background

A local service evaluation over six months revealed that 74% (n = 23) of oesophagectomy
patients did not achieve the ERAS post-operative mobility target on days one and two after
surgery. This was conducted in a cancer and organ transplant surgery specialist ICU with six
beds and two isolation side rooms. The local ERAS day one target aims for the patient to sit
out of bed twice for two hours, alongside two walks of over 40 metres. The day two target
is to sit out of bed twice for two hours again and complete two walks of over 100 metres.
The primary reason for not achieving targets was hypotension (65%, n = 15) especially in
patients who had an epidural (93%, n = 14). Currently there is little evidence to support
best practice for EM in UGI surgery ERAS programmes (11). There has been no comparison
to date of the ERAS mobility targets following oesophagectomy in UGI centres in England,
thereforeitis unclear if failure to achieve these, is a local or nationalissue.

Aims and objectives of study

The aim of this benchmarking project was to determine the ERAS mobilisation targets that
UGI centres in England set for oesophagectomy patients. A secondary aim was to deter-
mine how these targets were established and determine clinicians’ views for failure to meet
them.

Methods

This England based benchmarking service evaluation is reported, following the Standards
for quality improvement reporting excellence (SQUIRE) guidelines (12).

Setting and sample

England based UGI centres were included if they were an institution of a similar size to the
local trust and had an established ERAS pathway for oesophagectomy patients. Purposive
sampling was used to identify and invite the centres to participate.

Data collection tools and methods

An online survey made up of two sections, including service provision and mobility tar-
gets was developed. The survey was piloted locally and adjusted based on feedback prior
to dissemination. The survey was anticipated to take 20 minutes to complete based on
the pilot with all invited centres being given a three-week period to complete the survey.
The questions referred to oesophagectomy patients admitted between 1st May 2021 and
31st October 2021. This period was chosen due to pressures of the COVID-19 pandemic
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causing disruption to the number of elective surgeries being conducted before this time.
Afollow up reminder email was sent one week before the deadline.

Data analysis

Data was transferred to an excel document and manually checked for completeness. Demo-
graphics were summarised using descriptive statistics. Non-numerical data was arranged
into tables and a narrative synthesis was used to discuss the varying responses.

Ethical approvals

The research and development department at the local NHS trust were contacted and con-
firmed the project as a service evaluation which did not require ethical board review. The
project was registered locally as a service evaluation (Ulysses number 5287). Participating
centres were aware that participation in this project was entirely voluntary and they were
free to withdraw at any point.

Results

Survey response

Of the twelve centres contacted, ten centres agreed to take part. Responses were received
from seven centres across England, which along with data collated from the same date
periods in the local trust, resulted in eight centres being included in the overall analysis
(Table 1). The ten centres who agreed to participate all had established ERAS oesophagec-
tomy pathways. All questions had a 100% completion rate with only two centres being un-
able to specify the number of oesophagectomies performed during the six-month period.
Median survey completion time was 9.14 minutes with a minimum five and maximum 13
minutes.

© Table 1: Location of participating centres.

Centre number Englandregion

1 Northwest

London

London

Southeast

Northeast

Southwest

Northeast

oI N oju |~ wW DN

Southeast

Service provision characteristics
Six centres provided data on the number of oesophagectomies performed in the period
analysed. The number ranged from a minimum of 21 to 50 maximum, with an average of 41
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procedures in the six-month time frame. Patients were predominantly admitted post oper-
atively to a closely monitored environment, either HDU or ICU, with one centre providing
no further information on post-operative location for their patients (Table 2).

@ Table 2: Admission information.

Centre Areoesophagectomy patientsroutinely If ‘other’then where
number admitted to ICU or HDU post operatively? are they admitted?

1 Other Post-operative care unit

2 Other Critical care unit,
does not specify L2/3 beds

ICU

HDU

HDU

Neither

Either

I N ojuv |~ W

Other Critical care unit, with both
L2 and L3 beds

Mobilisation provision

Two centres (25%) did not report standardising their post-operative day one and two mo-
bilisation targets. As Table 3 demonstrates, there was wide-variation in who provided the
mobilisation with the majority (67.5%) utilising an ICU/HDU physiotherapy team. Other
responses included using a ward physiotherapy team with level 1 nursing staff or a com-
bination of surgical therapists and critical care therapists. The final centre reported their
nursing staff were predominantly responsible for providing mobility with physiotherapists
only assessing and treating as indicated.
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© Table 3: Mobilisation provision and targets.

Centre Whichteam How were the ERAS Iscompliance Who completes
number provide the mobility targets to mobility the monitoring of
mobility for your centre targets mobility targets?
interventions? determined? monitored?
1 Other Pathway Yes Other
development
2 ICU/HDU Experience Yes Surgeon/surgical
physiotherapy of patient team
team group, clinical
presentation,
attachments,
not evidence based
3 ICU/HDU Setby Band 8 based Yes ICU/HDU therapy
physiotherapy on expert opinion team
team and audit
4 Other Expert opinion Yes Dedicated ERAS
team
5 A combination Consensus of group Yes Dedicated ERAS
team
6 Other Unknown No N/A
7 ICU/HDU Unknown No N/A
Physiotherapy
team
8 ICU/HDU Expert opinion Yes ICU/HDU therapy
Physiotherapy team

team

Mobilisation targets

There was wide variation in how the ERAS targets were determined by each centre with
two reporting unknown and other answers ranging from expert opinion to group consen-
sus with no clear evidence-based approach (Table 3). All the centres reported progressive
targets from day one to day two post operatively (Table 4). There was no consensus in these
targets with varying intensity levels aimed for by differing centres. Most distance targets
were set in metres with only one centre reporting their goal in feet and one in steps. Dis-
tance targets varied from 50 steps on day one to 100 metres on day two. An epidural was
used in three of the eight centres with two others detailing that they utilised either paraver-
tebral blocks, long-acting infusions or patient controlled analgesia as alternative analgesic
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methods for their patients. The remaining centres did not specify what alternative analge-
sic method to an epidural was used. Reasons to not meet mobility targets were numerous
with the most common answers being hypotension (n =5, 62.5%) and pain (n =4, 50%).

© Table 4: Mobilisation targets and reasons for failure.

Centre Whatisthe Whatis the Is an epidural Whatis the most
number day1mobility day2 mobility commonly common reason for
target? target? used aspain failure to meet mobility
relief? targets?
1 Sit out-of-bed Sit out-of-bed, Yes Pain, attachments
mobilise on (epidurals and
spot chest drains),

oxygen requirements

2 Sit out-of-bed Mobilise50m No Hypotension, pain,
ventilation/trache/
movement restrictions

3 50 steps 50-100steps, No Intubation
minimum, sit out-of-bed
sit out-of-bed

4 2 x walks 3 xwalks No Pain
(25/50m) (25/50m)
5 Walk 50-100 Walk3times No Hypotension
feet (no set
distance)
6 Sitout-of-bed  Mobilise10m No Hypotension
(aiming for
6 hours)
7 Out of bed Mobilise Yes Pain, hypotension,
mobilisation 60m x 2 respiratory deterioration
8 Sitout-of-bed, Sitout-of-bed Yes Hypotension
2x2hours, 2x2hours,
mobilise mobilise
40mx2 2x100m
Discussion

This service evaluation has demonstrated the lack of standardisation and wide-variety of
post-operative mobility targets set for ERAS oesophagectomy patients across England.
Mobilisation was provided by a variety of teams and professional groups with no centre
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identifying a clear evidence base for how local targets were set. Failure to achieve targets
was often due to pain and hypotension with epidurals being used by some centres as rec-
ommended in the 2018 ERAS guidelines for first line analgesia.

The lack of standardisation makes it difficult to compare targets between centres and es-
tablish any consensus on the optimal mobilisation target in the immediate post-operative
days. This finding is consistent with other studies investigating upper GI ERAS protocols,
where there is no standard definition of early mobilisation ranging from sitting out of bed
to early ambulation (10, 13). This could lead to possible high interpretation bias when at-
tempting to assess overall unified compliance rates between centres (10, 13).

ERAS adherence assessment varies with local protocols being able to be modified accord-
ing to clinical requirements and centre capabilities (13). Adherence has commonly been
assessed either as the proportion of patients achieving their target discharge date (14)
or alternative methods include calculating the number of preoperative and postopera-
tive elements fulfilled with high compliance suggested as fulfilling >70% and low (<70%),
though again this definition can vary making comparison of protocol elements difficult
(13). With no regional agreement or evidence base appearing to exist for mobility targets
tobebased on, itis recommended that local data collection is used establish baseline local
performance and subsequent targets.

Wide-variation in the professions providing early mobilisation was reported from the sur-
vey including ICU physiotherapy teams, surgical therapists, and nursing staff. Previous
research has demonstrated that mobilisation delivery time may be impacted by differing
professions (15, 16). As the primary reasons reported by the centres for not achieving the
targets set were pain and hypotension with oesophagectomy patients often having numer-
ous attachments, it may be that some clinicians have a lower threshold to stop the sessions
and thus not achieve the set targets. Other considerations for why reported targets are not
achieved may be that published studies underestimate nurse-led activity by only focusing
on physiotherapy-led activities and reported levels of mobility achieved during physio ses-
sions. Nurses can perform out-of-bed transfers later in the day or early evening so this may
lead to improved adherence to the goals, but it is not recognised in the data collection of
studies (17).

Epidurals have been advocated by the guidelines as the first line approach to post-operative
analgesia to enable earlier extubation, deep breathing and mobilisation (5). Complications
caninclude postural hypotension from sympathetic blockade, that in-turn can limit mobili-
sation of these patients post-operatively (17, 18). The 2018 guidelines state that paraverte-
bral blocks (PVB) can be a good alternative, given the reduced impact on mobilisation with
evidence from systematic reviews stating hypotension was less of an issue when PVBs were
utilised (5, 19). Only three of the surveyed centres reported using epidurals as first line an-
algesia although those that reported used alternative analgesic methods, such as PVB also
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reported hypotension being an issue with mobilisation. This warrants further investigation
along with other potential contributory factors such as intra-operative fluid restriction.

Limitations of this study include a purposive sampling method which leaves this paper open
to potential researcher bias. However, all efforts were made to contact as many centres as
possible that matched a similar sized oesophagectomy cohort to the local trust. Not all the
contacted centres responded but those that did had 100% completion rate of questions
included in the survey. Actual adherence rates to the mobilisation ERAS element were also
not fully assessed with only suggestions being made by each centre for the factors contrib-
uting to failure meeting the targets set and number of oesophagectomies performed. The
survey was kept short to assist with a greater response rate, so detailed data comparison
was unable to be performed.

Conclusion

There was no consensus in post-operative mobility targets across centres despite mobili-
sation being advocated in oesophagectomy ERAS guidelines. In the absence of evidence,
mobility targets were informed by expert opinion. Future research should focus on inves-
tigating the optimum level of post-operative mobilisation on days one and two for oe-
sophagectomy ERAS pathway patients.

Key points

« Poor standardisation of data collection limits detailed comparison between centres and
the sharing of best practise.

« Localstandards continue to be informed by expert opinion.

« Audit of local pathways could help optimise delivery of enhanced patient recovery.
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i Abstract

Background

Multidisciplinary care, including respiratory physiotherapy, is advocated for peo-
ple with Neuromuscular disorders (NMD) to manage respiratory muscle weakness,
maximise cough efficiency and support airway clearance. The experience and percep-
tions of adults with NMD regarding airway clearance and respiratory physiotherapy
are not known.

Methods

People with NMD and their carers participated in online semi-structured interviews.
They were recruited via convenience sampling from a Neuromuscular Centre and the
Motor Neurone Disease Association. Data was analysed using content analysis.

Results

Five people with NMD and three carers were successfully interviewed. Results sug-
gested barriers to specialised services for adults with NMD. People with NMD were
either unclear about, or unable to identify what was meant by respiratory physiother-
apy or airway clearance. They also reported having no access to a respiratory physio-
therapist at clinics or charity settings. Conversely, all needed to clear their secretions
daily and suggested that there was value in education and reassurance about their
respiratory management. Fears over the potential lack of services, including physio-
therapy, were expressed.
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Conclusion

People with NMD may have unmet needs in relation to airway clearance and respira-
tory physiotherapy in the community. Further research is needed to explore percep-
tions of the role of airway clearance, and respiratory physiotherapy among other
clinicians, so that barriers to accessing respiratory physiotherapy services can be
understood and addressed.

Introduction

Neuromuscular disorders (NMD) are a heterogeneous group of progressive neurodegen-
erative disorders with varying prevalence. For example, reported prevalence for motor
neurone disease and muscular dystrophies are five and 16 people per 100,000 respectively
(1,2). People with NMD have progressive muscle wasting, often affecting either one or all
the major respiratory muscle groups (3). Respiratory muscle weakness causes hypoventila-
tion and reductions in functional vital capacity and total lung capacity (4). Airway clearance
(AC) isimpaired as distal lung regions are under ventilated, compromising collateral venti-
lation, interdependence, secretion mobilisation and cough (4). Acute respiratory infections
and chronic insufficiencies can follow, causing significant morbidity and mortality (3).

A multi-disciplinary approach to the care of people with NMD is widely advocated to im-
prove quality of life, reduce medical complications and improve survival (5, 6). Respira-
tory physiotherapists are integral to the multi-disciplinary team, providing expertise on
non-pharmacological management, aiding symptom control, AC and cough enhancement
(3). The expertise of respiratory physiotherapists encompasses skills, and knowledge in as-
sessing and managing respiratory muscle impairment, and cough insufficiency, enhancing
quality of life and end of life symptoms (7).

Exploring people’s perceptions and experiences has a critical role in understanding the
effectiveness of the management of chronic disease (8). The perspectives of those living
with NMD (and their carers), who use mechanical insufflation-exsufflation (MI-E), one form
of AC and respiratory physiotherapy, have been explored (9, 10, 11). However, the experi-
ences of those with less advanced presentation or who do not utilise MI-E but may utilise
other forms of AC and respiratory physiotherapy are currently unknown. Knowledge of
the experiences and perceptions of this wider cohort of people with NMD would enhance
patient-centred care. The aim of this study was to understand the perceptions and experi-
ences of adults with NMD, and their carers, in relation to AC and respiratory physiotherapy
in the community.
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Methods

Study design

A qualitative design, using semi-structured interviews, was chosen to gain a rich under-
standing of people’s lived experiences. This enabled focused information to be gathered
with the flexibility to explore any new ideas that were raised during the interviews. Both
participants and carers were interviewed as both parties are often essential in the respira-
tory management of those with NMD in the community setting.

Ethics and approvals

The study was approved by the University College London (UCL) Research Ethics Committee
(Ethics Project ID number 20809/001). Data were collected, handled, stored, and confiden-
tiality maintained in-line with national General Data Protection Regulation (12) guidance
and UCL ethics processes.

Participants and setting
Participants were recruited if they matched the inclusion and exclusion criteria (Table 1).

© Table 1: Inclusion criteria for participants or carers.

Inclusion criteria Exclusion criteria
Participant Carer Participant and carer
« Self-reported diagnosis « Acarerofanadult « Participant’s diagnosis

of aneuromuscular (over the age of not a neuromuscular

disorder*. 18) with a self- disorder such as
reported diagnosis a traumatic brain
of aneuromuscular injury or stroke.
disorder*.

o =[>18years. « =[>18years. « No participant perceived
respiratory impairments
or requirements.

« English speaking. « English speaking. « Non-English speaking.

« Abletoread English. « Abletoread English. « Unable toread English.

« Accesstotheinternet. « Access to theinternet. « Noaccesstothe
internet.

Able to participateinan
interview via Microsoft

Able to participateinan
interview via Microsoft

Unable to participate
inaninterview via

Teams® or Zoom® (could Teams® or Zoom®. Microsoft Teams®
be assisted by a carer). orZoom®.
(NINDS, 2021)
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Online interviews were used for participants’ convenience, and protection from risk of
infection during the COVID-19 pandemic. Unfortunately, it was not possible to recruit
non-English speaking participants as this was an unfunded study without access to
interpreters.

Recruitment and consent

A description of the study was posted on the Motor Neurone Disease Association research
noticeboard, newsletter and social media pages, inviting people to participate. In addition,
an email was sent to people on the mailing list of a regional Neuromuscular Centre (NMC),
also inviting them to participate in the study.

Potential participants were invited to contact the primary researcher (EH), at which point
they were screened and given the opportunity to ask questions about the study. Following
this, an information sheet and consent form were sent to potential participants via email.
If they wished to take partin the study they were asked to complete and return the consent
form and arrangements for the interview were made.

Study procedure

A semi-structured interview guide was developed by the primary researcher (EH), drawing
on her experience of working with people with NMD, and informed by the existing support-
ing literature. The interview guide was scrutinised by an NMD specialist physiotherapist,
and an independent research physiotherapist; adjustments were made as appropriate.
The initial participant interview was utilised, as a pilot interview, no adjustments were
made according to the feedback following this, consequently the interview was included
in the analysis of the findings. Interviews were conducted by the researcher in English,
over Zoom® and audio and video recorded.

An overview of procedure of the interview is shown in Figure 1.
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« Theinformation sheet was summarised, and participants were asked to reiterate
their consent verbally.

« Participants were informed that they could stop the interview at any time,
and that their recordings could either be kept or destroyed, depending upon

their wishes.

Recording

« Arapport and the health status of the person with a neuromuscular disorder,
was initially established before moving on to explore the research aim
and objectives.

« Questioning followed the semi-structured interview guide.

« Participants were asked whether there was any other information they would
like to share.

 Participants were thanked for their time.

O Figure 1: Overview of the interview procedure.

Data analysis

Recorded data were downloaded in mp4 format and transcribed, the auto-generated
Zoom® caption aided transcription. Transcription was completed by the primary researcher
(EH), who also completed the interviews. This aided familiarisation with the data prior to
analysis. Once the audio and video recordings were transcribed, they were anonymised
and all identifiable information within their content removed. The NVivo® software package
was then used to support content analysis. This system of coding allowed for categories
and subcategories to be identified. Content analysis was chosen as a research technique
which systematically and objectively identifies special characteristics in the data as such
interpreting, coding and grouping information into categories and subcategories and then
themes, in-line with the approach by (13). Following discussion with an expert peer re-
viewer, themes were confirmed, and no further changes were made.

Data management and protection

Audio and video recordings were only accessed by the interviewer and were deleted once
transcribed. No hard copies of data were kept. All written transcripts and information were
electronically stored on the UCL University One Drive account to be kept on-file for 10 years.
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Results

Participant recruitment and demographics

Nine potential participants contacted the research team, seven of whom were eligi-
ble to participate. Participants included five people with NMD (four female; one male)
and two carers, both relatives of two participants. Five interviews in total were conducted,
with two having both the participant and relative participating. The NMD diagnoses were
Pompe disease, muscular dystrophy, motor neurone disease and spinal muscular atrophy,
with time from diagnosis ranging from 4-47 years (median, 32 years). Four people with NMD
used overnight mechanical ventilation. Participants were interviewed between July to No-
vember 2021, interviews lasted between 25 and 54 minutes. The interview was paused for
one participant, as they found discussing their disease progression emotional. Following
the pause, they were happy to continue and for their data to be used.

Thematic findings

Five key themes were identified with subthemes devised. The key themes were, 1) access
to services, 2) airway clearance, 3) education and reassurance, 4) emotional impact and 5)
physiotherapy (Figure 2). Quotations in relation to each of these key themes are included
in Table 2.

Charity

Access to services

Hospital clinics

Barriers and improvements

Cough and secretions

Airway clearance

Education and reassurance Medication

Emotional impact
Gratitude

Musculoskeletal

Physiotherapy Respiratory

Role definition

*Mechanical insufflation-exsufflation (MI-E).

O Figure 2: Key themes and subthemes developed through thematic analysis
of interview data.
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© Table 2: Quotations in relations to the five key themes.

Theme Quotation/quotations

Access to « ‘Ihavebeen going to the NMC almost since I was diagnosed, in 2002.

services And so I normally, without COVID-19, have regular physiotherapy.
Participant 1.

« ‘Sothe GPsorwhoever that had been dealing with mum, had never
been aware of it and never referred her to it Carer 2.

Airway « ‘Idothateveryday religiously, every day, at least twice a day.
clearance And if I'm not very well, I might even do it three or four times a day.
And that just gives me confidence that I’ve tried to expel, as much
asIcan’. Participant 1.
« ‘Ithink they said to take the tablets, that would help to clear the
mucus’. Carer 2.

Physiotherapy

‘If I was to ask you, what do you think respiratory physio is?’
Interviewer. ‘Erm let me think, possibly a bit of question mark.

I mean, I know that with that terrible illness where they do bash
on their chest, to get the rubbish up. They have respiratory physio.
But other than that, I don’t know much about it Patient 2. ‘I don’t
either’. Carer 2.

Education and

‘Do you have access to advice and education?’ Interviewer.
reassurance ‘Isupposeit’s the world wide web now.’ Carer 2.

Emotional

‘You have to get referred, so you can get your GP or your
impact neurological consultant. I was just very fortunate I was in the right
place at the right time, and when I got diagnosed, my consultant
had literally just been to the neuromuscular center’. Participant 1.
« ‘Because of my cough now, I am always frightened to be on my own.
Participant 4.

Access to services

All participants reported attending hospital based respiratory clinics, two to three times per
year. Four participants also reported relying heavily on the NMC and reported that they had
been accessing the NMC services including physiotherapy, for many (10-19) years. Barriers
to accessing NHS and NMC services had been a problem for four participants. Three partici-
pants explained that neither they nor their GP knew of services that were available to them,
such as specialised hospital clinics (Participant 2) or charity services (NMC) (Participants 1,
2and 3).

Airway clearance
All participants reported excess secretions. Participants 1, 3 and 4 reported needing rou-
tine AC, participant 2 said they did not need support with secretions and had no airway
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clearance regime, but their carer reported that every morning they continuously coughed
to clear secretions. Participant 5 identified a regular need to clear their throat and found
this difficult. Three participants used MI-E daily (participants 1, 3 and 4), which was sup-
plied and maintained by a hospital respiratory clinic, and their technique was reviewed in
clinic. These participants reported that a family member assisted with the administration
of MI-E. They expressed their dependence and appreciation of the use of MI-E. Participant
2 reported that when excess secretions were a concern, medications had also been given.

Physiotherapy

All five participants had accessed physiotherapy in the past from the NMC. None reported
receiving physiotherapy outside of this charity, and all specified they accessed musculo-
skeletal physiotherapy as shown in Table 3.

© Table 3: Participant’s and carer’s access to and perceptions of physiotherapy.

Accessto Accessed Accessed phy- Accessed Perception of what

physio- physio- siotherapy MSK respiratory physio-
therapy? therapy outside of physio- therapy entailed
atNMC? NMC? therapy?
Participant1 v X v « MI-E.
« Breathing
exercises.

« Bed exercise.

Participant2 v X v « Unknown.

Participant3 v X v e Unclear.

« Hydrotherapy,
massage,
acupuncture
reflexology.

Participant4 v X v « Acute hospital
based respir-
atory physio-
therapy during
admissions only.

Participants v X v « Unknown.

Carer1 NA NA NA NA  Unknown.

Carer2 NA NA NA NA « Acute hospital
based respir-
atory physio-
therapy during
admissions only.
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Participants 1, 2, 5 and carer 1 were unclear as to what respiratory physiotherapy was,
no-one related their experience of physiotherapy with their airway clearance or respiratory
needs.

Education and reassurance

There was a strong theme of education and the need for reassurance amongst the narra-
tive from all participants. Participants reported education and reassurance on respiratory
management came from hospital respiratory clinics for MI-E (participant 1 and 3) and home
mechanical ventilation use (all participants).

Participants and carers generally felt they needed to ask for support and education (Partic-
ipants 2 and 3, Carer 3). The internet was identified by all participants as a primary source
of information for all participants and carers with respiratory issues.

Emotionalimpact

Participants expressed appreciation of the benefits of their ventilators and participants 1,
2 and 4 were grateful for their MI-E device. Participants 2 and 4 expressed a fear of not being
able to breathe properly and participant 1 expressed anxiety on recalling episodes when
she had struggled to breathe. The concepts of fear and gratitude were also interconnected
for participants 1 and 3, as they both were grateful for the support that they received,
but feared it not being available.

Discussion

This study explored the experiences and perceptions of respiratory care and physiotherapy
in those with NMD and their carers in the community setting. All participants interviewed
had sputum load and AC needs. Whilst all had access to GPs and hospital based respiratory
clinics, all found accessing physiotherapy services challenging, relying upon third sector
support to access musculoskeletal physiotherapy services only. There was a general lack
of awareness of the role of respiratory physiotherapy. All participants identified a need for
education and reassurance and reflected on the emotionalimpact attached to their respira-
tory symptoms and AC. Five key themes were identified that informed the above, and are
discussed further.

Access to services

Participants and carers perceived three key services for their respiratory care: hospital
respiratory clinics, GP services and the NMC. Participants and carers were grateful for hav-
ing access to the services at the NMC and relied heavily on this service for physiotherapy
and emotional support. This centre is based in the northwest of England and referrals and
uptake are predominately local to this region. This finding is corroborated by the findings
by Rodger et al. (14) and Landfeldt et al. (15). Heavy reliance on a charity leaves this pop-
ulation vulnerable if services or funding are not available, as charity support should be an
addition to NHS services, not instead of.
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Airway clearance and respiratory physiotherapy

This study corroborated perceived benefits and barriers of MI- E found by Siewers et al. (11)
and Dale et al. (10) that included an initial lack of training and knowledge of the device.
Respiratory clinics supporting the use of MI-E did not include a respiratory physiotherapist,
and participants did not identify having any respiratory physiotherapy input. Outside of the
use of MI-E and breathing exercises there was no mention of any management that might
beincluded in a respiratory physiotherapist’s scope of practice. This is despite all the par-
ticipants reportedly needing to clear secretions daily and it being professionally recognised
that AC and respiratory physiotherapy entail more than MI-E use. Respiratory services have
been encouraged to include a specialist respiratory physiotherapist across the acute and
community setting as a lack of specialist knowledge and unmanaged respiratory symptoms
isevident (16, 17). Commissioning groups have been called on to recognise the value of spe-
cialist physiotherapy for neuromuscular participants and to commit funding to clinical sup-
port (18). This represents an area for ongoing clinical quality improvement and research.

Respiratory physiotherapy role identification

GP support was a consistent theme throughout all the interviews. Ensuring that GPs have
knowledge of referral options, and the role of respiratory physiotherapy may improve ac-
cess to physiotherapy services.

NICE (6) advocated effective referrals to be a key priority for participants with NMD. How-
ever, participants and carers did not appear to be aware of the role or scope of respiratory
physiotherapists. This suggests that either participants were receiving physiotherapy,
but were not identifying it as such, or they were not accessing physiotherapy services. This
highlights an area for potential education to raise the profile, role and benefits of respira-
tory physiotherapy, so that the needs of the NMD population can be met.

Education and reassurance

Participants sought information from NMC and hospital clinics, although their main source
of information was the internet. Drawbacks associated with internet use for participants
include inaccurate information and access issues (19). Hence, it is important that informa-
tion is disseminated clearly and unambiguously by respiratory physiotherapists workingin
partnership with third sector organisations to proactively provide and direct to trustwor-
thy information sites clinicians to all participants with NMD to facilitate them in managing
symptoms and to avoid hospital admissions.

Emotionalimpact

Fear of choking to death is well documented in NMD and progressive respiratory diseases,
as anxiety and respiratory diseases, may increase body sensations thus leading to panic
(20). This anxiety is unpleasant for the person, is likely to have a negative effect on their
quality of life, and has been linked to anincrease in hospital admissions (21). Fear was also
expressed in relation to the level of support available (or support being withdrawn). Fear
surrounding cough and AC management is also a key feature of palliative care management
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and it is crucial both are addressed in progressive conditions, to promote independent
management (22). This further highlights the physical and psychological benefits, that
access to specialised respiratory services, including respiratory physiotherapy, can have
on adults with NMD.

Strengths and limitations

Recruitment methods may have led to sampling bias in this population. Four of the five
participants and carers lived within the Midlands and North-West of England, which
means that their experiences may not be representative of the wider NMD community.
Non-English-speaking participants were not eligible to participate, that limits the poten-
tial diversity of the populations interviewed. Positively, interviews were completed over
Zoom®, with cameras on, as well as audio communication that allowed identification of
non-verbal cues, and richer data to be gathered.

The understanding of AC and respiratory physiotherapy was limited and varied, between
participants. This lack of identification with terms and concepts may have led to some par-
ticipants and carers being deterred from volunteering for this study.

Future practice and research

Increased advocacy for the role of AC and respiratory physiotherapy is needed for adults
with NMD. Further exploration of service providers’ experiences and perceptions on the
same topicis suggested. Exploring reasons for the lack of clarity from participants and car-
ers as to the role of AC and respiratory physiotherapy for adults with NMD is also needed.
Research is recommended to address access to services, particularly when considering
respiratory physiotherapy and AC.

Conclusion

Respiratory hospital clinics, GP, and the NMC were key to the respiratory management of
people living with NMD, yet all those interviewed had experienced barriers to accessing
services. This was linked to a lack of knowledge of the services available. AC for three of
the participantsincluded the daily use of MI-E, yet beyond this, participants did not report
other forms of AC, and respiratory physiotherapy. Participants were either unclear or una-
ble to identify what respiratory physiotherapy was and did not report having access to ares-
piratory physiotherapist at either a clinic or charity settings. Reasons for this could include
reduced exposure to respiratory physiotherapy and a lack of clarity over the role. Yet, all
participants expressed the value of education and reassurance in terms of their respiratory
management and the need to clear secretions daily. Participants and carers expressed fear
of respiratory distress/inability to clear secretion and a fear a lack of services at the NMC.
It therefore seems important that further research into the barriers to participants access-
ing specialised services, such as respiratory physiotherapy is needed.
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Key points

« Peopleinthe community with NMD are unclear or unable to identify the role and scope
of respiratory physiotherapy and some report not having access to a respiratory phys-
iotherapist at either a clinic or charity setting despite all identifying the need to clear
secretions regularly.

« Many people with NMD are reliant on charity services and expressed fear of respiratory
distress/inability to clear secretions and a fear a lack of services such as physiotherapy
atthe NMC.

« Furtherresearchis needed to ensure access to specialised services for NMD participants
such as respiratory physiotherapy is available and accessible for participants.
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i Abstract

Background

People living with chronic respiratory disease (CRD) were advised to shield during the
COVID-19 pandemic due to their perceived vulnerability. Changes in activities of daily
living and exercise habits contributed to reductions in physical activity (PA); which
associate with adverse health outcomes in this population. Factors affecting PA behav-
iour in people living with CRD during the pandemic are currently unclear.

Aim

To explore barriers and facilitators to PA during the COVID-19 pandemic amongst peo-
ple living with CRD and provide insight into measures that may support engagement
with PAin the future.

Method

A qualitative design using interpretative phenomenological analysis (IPA) was used to
gainin-depth understanding of lived experiences during the pandemic. Ten people liv-
ing with CRD were interviewed using semi-structured interviews. Verbatim interview
transcripts were analysed as per IPA steps: 1) case-by-case review 2) identify emergent
themes for each individual 3) identify master themes from across all cases. Trustwor-
thiness was enhanced through use of researcher triangulation, member checking,
and use of a reflexive diary.

Results
All participants reported reduced PA during the pandemic. Five master themes were
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identified: (1) fear of COVID-19 (2) influence of government restrictions (3) top priority
or on the backburner (4) reinforcing or reducing motivation (5) personal context is key.

Conclusion

Adherence to PA during the pandemic was affected by fear of COVID-19 and the pro-
longed effects of social isolation. Healthcare providers must seek to provide individu-
alised support, for the CRD population, addressing physical, mental and social health
needs.

Introduction

Inthe U.K., approximately nine million people are living with a chronic respiratory disease
(CRD), including asthma, chronic obstructive pulmonary disease (COPD), bronchiectasis
and interstitial lung disease (ILD) (1). In comparison to those without, people living with
CRD tend to be less physically active and spend more of their day sedentary; which is as-
sociated with increased risk of hospitalisation and mortality (2). Limited exercise capacity
and increased breathlessness on exertion can lead to a vicious cycle of inactivity, decondi-
tioning and increasing breathlessness (3).

Pulmonary rehabilitation (PR) is a programme of exercise training and education, which
improves exercise capacity and reduces symptom burden in people living with CRD.
PR promotes self-management and adherence to health-enhancing behaviours, including
physical activity (PA), however sustained adherence to PAin daily life post-PR has not been
demonstrated thus far (4). This may reflect the complexity of PA behaviour; with physical
symptoms, emotions, environmental factors, motivation, peer interaction and opportu-
nities to engage in PA being identified as key factors affecting PA adherence in some CRD
populations (5, 6).

COVID-19 and PA

People living with CRD in the U.K. were strongly advised to shield between March and Au-
gust 2020 due to heightened risk of severe COVID-19 (7). Whilst restrictions protected the
most vulnerable, this likely had a significant impact on stress levels, and overall physical
and mental health (8).

PA can be an adaptive coping strategy during periods of stress, however, the closure of
recreation facilities and PR programmes, restricted opportunities to be active. Reductions
in self-reported PA, and daily step count (compared to pre-pandemic) (9, 10).

Some evidence suggests people living with CRD have maintained a degree of physical and
socialiisolation since the shielding period ended (11, 12); possibly attributable to ongoing
fear, anxiety, and social isolation contributing to sustained reductions in PA (13).
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Currently there is no published in-depth exploration of the personal experiences of people
living with CRD during the pandemic; factors that may have affected PA during the pan-
demic are currently unknown. Exploring these factors may identify measures to support
adherence to PA during the ongoing pandemic and beyond.

Aim

The aim was to identify facilitators and barriers to PA in people living with CRD during the
COVID-19 pandemic. Asecondary aim was to explore how this population can be supported
to increase adherence to PA during the ongoing pandemic and beyond.

Method

Research design

A qualitative approach using interpretive phenomenological analysis (IPA) was used to ena-
ble anin-depth exploration of how individuals understand their own lived experiences. IPA
was considered appropriate to address the aim in seeking to understand the experiences of
people living with CRD and their associated interpretations (13).

Ethics
Ethical approval was granted by the University of Birmingham School of Sport Exercise and
Rehabilitation Sciences Ethics Committee (EX2122_02).

Inclusion criteria

Individuals were eligible to participate if they were: (a) 18 years old or over (b) diagnosed
with asthma, bronchiectasis, COPD or ILD, (c) living in the U.K., (d) able to communicate
effectively in English, (e) able to participate in an online interview.

Exclusion criteria

Individuals were not eligible if they: (a) had a severe mobility impairment that were de-
pendent on equipment for transfers, or (b) were a transplant recipient (due to theirimmu-
nocompromised status).

Sample size

In keeping with the IPA approach, a small sample (up to ten participants) was sought to en-
able exploration of similarities and differences between each individuals’ lived experience
and detailed analyses of each individuals’ experiences (13).

Recruitment

Convenience sampling was used to recruit participants from non-NHS support groups
through online advertisements. With permission, the recruitment poster was distributed
by email to Action for Pulmonary Fibrosis regional support groups and posted on U.K. Face-
book support groups for people living with CRD. Participants provided informed written
consent and were free to withdraw at any time.
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Data collection
An online form was used to collect demographic information including age, diagnosis,
time since diagnosis, and previous completion of PR programme prior to interview.

Semi-structured one-to-one interviews with the lead researcher via video conference,
were used to gather accounts of each individual’s PA experience throughout the pandemic.
Aninterview guide (Table 1) was developed based on COVID-19 research and qualitative PA
studies in CRD populations (5, 6, 11).

O Table 1: Finalinterview guide.

Questions

1 Priorto COVID-19, what was your relationship like with physical activity?

2 Whatimpact, if any, did COVID-19 have upon your relationship with physical activity?

3 Canyoudescribe how the pandemic has impacted your physical activity?

4 What were/are your main concerns relating to COVID-19, and how do you feel those
impacted your physical activity?

5 Whatimpact did shielding have on you, and how do you think itimpacted your
physical activity?

6 How do you feel COVID-19 has impacted your ability to manage your condition?

7 What are your thoughts and feelings, with regards to your future physical activity,
with COVID-19 still circulating in the community?

8 Ifthe U.K.wentinto another lockdown, how would you maintain your physical
activity?

9 What support do you think may help, with being physically active in the future?

10 What advice regarding physical activity, would you give to someone diagnosed
with your chronic lung condition, during the pandemic?

11 Isthere anything else you would like to add, that we’ve not covered?

Interviews took place between 4th January 2022 and 25th February 2022. To orientate par-
ticipants to the types of PA being considered, the lead researcher provided a definition of
PA and its domains; occupational, domestic, transportation and leisure time (14, 15). Each
participant gave permission for the interview to be audio-recorded.

Data analysis
Demographic datais reported descriptively; numerical data is reported as mean and stand-
ard deviation (+ SD).
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Interviews were transcribed verbatim and member checked. Data triangulation was com-
pleted with two researchers: the lead researcher (SJ) and study supervisor (LG).

Analysis was divided into two phases as per IPA steps (13). During phase one, the lead re-
searcher (SJ) familiarised themselves with each transcript on a case-by-case basis to im-
merse themselves in the data. Exploratory comments were recorded in the transcript
margin. During phase two, SJ and LG independently reviewed the individual transcripts
to interpret the meaning of each participant’s experience and identify emergent themes.
Patterns in emergent themes across all interviews were identified to produce master
themes. SJ and LG met to discuss and reflect upon independent analyses and to agree on
the final master themes and sub-themes.

Reflexivity

The lead researcher was a third-year undergraduate physiotherapy student at the Univer-
sity of Birmingham with practice placement experience of delivering community-based PR
during the pandemic. Participants were not known to the lead researcher prior to the study.
Trustworthiness of the research was optimised with use of a reflexive diary, data triangula-
tion and an audit trail of results.

Results

Participant characteristics

Ten participants living with CRD were recruited to the study with a mean age of 57 + 20
years; eight were female, further participant characteristics are presented in Table 2. Aver-
age interview duration was 57 + 11 minutes. All participants completed the study.
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© Table 2: Participant characteristics.

Participant Age Gender Diagnosis Years Completed pulmonary
(years) since rehabilitation course
diagnosis
1 65 Female COPD 16 Yes
2 32 Female ILD 7 Yes
3 43 Female Asthma 18 No
4 57 Female ILD 4 No
5 27 Female Asthma 26 No
6 62 Female Asthma 62 No
7 71 Female ILD 4 Yes
8 82 Male ILD 2 No
9 87 Male ILD 6 Yes
10 43 Female Bronchiectasis 18 No

COPD =chronic obstructive pulmonary disease, ILD = interstitial lung disease.

Themes

Overall, the COVID-19 pandemic contributed to a self-reported reduction in PA amongst
all participants that extended beyond shielding and restrictions. Five master themes were
identified from the data (Table 3).
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@ Table 3: Overview of master themes and subthemes.

Master themes

Subthemes

Supporting quotes

1

Fear of COVID-19. .

Fearing the worst (-).
Behaviour of family

and friends (+/-).

Safety precautions (+).
Virtual supportis the way
forward ().

Aforgotten group that needs
support ().

‘Let’s stay away from
everything, then you can’t
getit’ (Participant 7).
‘That vaccine was my
freedom’ (Participant 10).
‘Onlineis the right vehicle
forit now...you don’t have
the risk’ (Participant 9).
‘There’s still a group of us
still feeling the after-effects
we haven’t moved on’

(Participant 10).

2

Influence of government

restrictions

‘I liked being stuck in the
house because I felt safe’
(Participant 6).

‘Istill feelisolated and
detached from the world’
(Participant 10).

‘We know people who say
things like you can’t put your
life on hold... I’'m putting
death on hold that’s why

you have to do this stuff’
(Participant 9).

‘It’s difficult to work out what
is safe now’ (Participant 3).
‘I’'m not going in an enclosed
space where most people
aren’t wearing a mask’

(Participant 10).

3 Top priority or .

on the backburner .

Protecting themselves (+/-).
Ill health (-).
Competing priorities (-).

‘I want to get myself as fitas
possible... in caseIdo get this
horrible bug’ (Participant 6).
‘I felt like my life was being
robbed and I weren’t going

to let it win’ (Participant 4).
‘Home schooling that literally
was my sole attention...

I was so exhausted’
(Participant 10).
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4 Reinforcing or reducing « Health benefits (+). « ‘WhenIwaswalking...

motivation « Enjoyment (+). Tjust felt connected
« Adapted physical activity (+). with who I was again’
o Peersupport (+/-). (Participant 10).
« Mental health decline (-). « ‘Exercise is my drug of

choice... it’s something that
just makes me feel fantastic’
(Participant 6).

«  ‘With the mental health
decline at that point physical

activity was then minimal’

(Participant 2).
5 Personal context is key o Priorknowledge (+/-). « ‘Ifoundanapp with
« Dailyroutine (+). tai-chion, soIstarted to do
« Goals (+). that... Istill do tai chi now’
o Environment (+/-). (Participant 4).
«  Support for minority « ‘Gardening was another
groups (). thing we did a lot of, that’s

ongoing and become a great
passion’(Participant 6).

« ‘We’re quite happy... to walk
providing there aren’t too
many people’ (Participant 8).

« ‘Itwould be nice if there
was a support group for
young people... thatdo
things that young people
do’ (Participant 2).

(+) =facilitator, (-) = barrier, (+/-) = facilitator, barrier = ().

Theme 1: Fear of COVID-19

This theme refers to fear associated with contracting COVID-19 that has dominated the par-
ticipants lives since the pandemic began. In future, holistic support is required to address
the physical, mental, and social impact of the pandemic.

1.1: Fearing the worst
All participants expressed their greatest fear was contracting COVID-19 due to the perceived
negative consequences on their health. Many participants expressed prioritising survival
over PA, felt they were restricted to indoor PA, and have still exercised caution with PA
despite restrictions lifting.

1.2 Behaviour of family and friends
The pandemic has led to participants being selective with who they engage in PA with; they
participate in PA alongside trusted friends and family members who they believed had been
complying with the rules, or maintaining caution when restrictions lifted.
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1.3 Safety precautions
Wearing masks, visiting places at quieter times and the vaccine rollout promoted feelings
of safety and reduced worry amongst all participants who perceived it to facilitate PA.

1.4 Virtual support is the way forward
In future, the safest way of adhering to PA was perceived to be virtual support as thereis no
risk of virus transmission. Whilst some participants expressed virtual PA could not replicate
face-to-face classes, from a motivational perspective.

1.5 Aforgotten group that needs support
Participants living with CRD report the pandemic had a predominantly negative impact on
their physical, mental, and social health. Despite restrictions lifting and society returning
to normal, multiple participants did not feel able to return to normal life. In future some
participants wanted subsidised PA schemes to increase PA access.

Theme 2: Influence of government restrictions

This theme refers to the importance of government restrictions, that were fundamental
to protecting people living with CRD. The assurance provided by the restrictions reduced
over time, and it was commonly perceived the public were not following the rules, which
affected PA adherence.

2.1 Home is a safe place
Shielding was reported to reduce PA due to reduced opportunities and changes to the daily
routine. During this time home was perceived as a safe place because they were in control.
Some participants expressed they did not feel comfortable returning to normal and have
continued with a modified daily routine.

2.2 Effects of social isolation
The long-term effects of shielding included reduced motivation and ongoing social isolation
due to reduced confidence engaging with others, affecting daily activities and previous PA
methods.

2.3 Are they taking this seriously?
After shielding had lifted, participants believed the public adhered to social distancing and
wore masks that encouraged some to engage with PA. Over time relaxing of restrictions
and perceived lack of understanding of the serious health consequences for those with CRD
became a source of frustration for many, therefore some believed PA was too risky.

Theme 3: Top priority or on the backburner

This theme relates to prioritising one’s health, with all participants’ main concern being
COVID-19. For some, PA became more of a priority than pre-pandemic, whilst others per-
ceived returning to previous PA behaviours may compromise their safety.
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3.1 Protecting themselves
All participants prioritised protecting themselves against the risk of COVID-19. Some peo-
ple with ILD prioritised maintaining PA to slow disease progression. However, some partic-
ipants expressed they were protecting themselves by not engaging with PA.

3.21Ill health
Some participants reported acute exacerbations reduced their ability to remain active due
to fatigue.

3.3 Competing priorities
Changes in circumstances such as home working and home-schooling children was sug-
gested to reduce adherence to PA due to fatigue and reduced time available.

Theme 4: Reinforcing or removing motivation

This theme considers the importance of intrinsic motivation and its impact on PA. Intrinsic
motivation contributed to adapting PA to incorporate virtual classes or digital applications.
Lack of peer support and mental health decline contributed to reduced motivation for PA.

4.1 Health benefits
Participants that were motivated by the perceived health benefits of PA more frequently
reported maintaining PA during the pandemic. Some participants adhered to PA as a coping
strategy in response to the negative impact of the pandemic on their mental health.

4.2 Enjoyment
Participants who expressed they enjoyed PA and the way it made them feel, more fre-
quently reported adhering to PA.

4.3 Adapted PA
During shielding, some made adaptations to their PA reflecting their intrinsic motivation
to remain active. Adapted PAincluded attending virtual classes, using digital applications,
starting or revisiting hobbies, such as baking and gardening that were continued after re-
strictions lifted.

4.4 Peer support
Some participants reported peer support as their main motivation to engage with PA,
due to the sense of enjoyment and social support it provided, that could be incorporated
into online classes.

4.5 Mental health decline
Declining mental health was suggested to reduce motivation to be physically active in the
early stages of the pandemic, and whilst adjusting to shielding.

Theme 5: Personal context is key

This theme considers the importance of personal and environmental factors that affected
the participant’s ability to engage with PA, and highlights future support suggested by sub-
groups of the CRD population.
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5.1 Prior knowledge
Understanding the lung specific benefits of PA appeared to facilitate adherence to PA
and education was typically through previous PR programmes.

5.2 Daily routine
Incorporating PA into their daily routine provided structure and alleviated boredom of
shielding. Baking, walking, gardening, crafts, and tai-chi, were activities that participants
initiated during shielding and became habitual over time.

5.3 Goals
Setting regular goals with the support of virtual classes, smartwatches or charity chal-
lenges, acted as facilitators to PA by enhancing motivation.

5.4 Environment
Physical surroundings influenced opportunities to engage in PA. Access to a private garden
and living near public green space, was a facilitator to PA. However, crowded green space
and limited indoor space were perceived barriers to PA.

5.5 Support for minority groups
Future supportis required for minority groups within the CRD population, with suggestions
including age-appropriate support and condition-specific support suggesting individual-
ised support is required for underrepresented sub-groups of the population.

Discussion

To the authors knowledge, this study is the first to explore the barriers and facilitators
affecting PA in people living with CRD, during the COVID-19 pandemic and the perceived
support needed to adhere to PA during the ongoing pandemic. This should be considered in
clinical practice, to support the mitigation of health implications associated with physical
inactivity in this population (2).

Barriers and facilitators to PA

The results demonstrate self-reported PA decreased at the start of the pandemic, during
shielding in keeping with other studies in people living with CRD during shielding (9, 10).
Despite shielding ending and restrictions easing, in the present study people living with
CRD reported maintaining caution in daily life, like avoiding overcrowded spaces and lim-
iting contact with others which may have contributed to reduced PA.

The fear of COVID-19 reported in the present study appeared to be the greatest barrier to
PA amongst participants. Fear of the unknown, severe illness and death were expressed,
which is reported elsewhere (12). Psychological factors such as ability to cope, risk per-
ception and anxiety are thought to contribute to COVID-19 related fear (16). People living
with CRD are at risk of severe forms of COVID-19 (7) and may be more affected by fear and
anxiety due to a higher risk perception (17), which is associated with safety related behav-
iour, previously linked to reduced PA adherence (10). The illness perception of people living
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with CRD during the pandemicis likely to have shifted towards a disease-orientated illness
perspective (18). Despite shielding ending and restrictions being eased the threat to people
living with CRD was still present, and people with COPD reported maintaining a degree of
isolation (11). Initially safety precautions were a facilitator to PA adherence but perceived
non-compliance with safety measures by the public, promoted fear in people living with
CRD that discouraged PA adherence.

Health was a priority during the pandemic for people living with CRD, however the reasons
for PA adherence amongst participants differed by CRD. In the present study those with
asthma had taken steps to manage their condition including adherence to PA, which is re-
ported elsewhere (19). Whilst those with ILD linked PA adherence to slowing progression
of ILD, however some were still avoidant of daily activities due to the perceived risk to their
health. This demonstrates there are condition-specific and individual factors contributing
to PA adherence, demonstrating the complexity of PA behaviour, where barriers and facili-
tators are closely linked with a multitude of factors influencing each other.

Future support

Individualised support for people living with CRD is required to counteract the negative
effects of the pandemic on physical, mental, and social health. Minority groups such as the
young and those with ILD may benefit from tailored support as it appears current support
available does not meet their needs.

With COVID-19 still circulating in the community, virtual support was suggested as the most
appropriate method of delivery for safety reasons. However further research is required to
confirm the efficacy and role of virtual PR with consideration of acceptability and digital
inequalities (20).

Limitations

Over time perceptions of a phenomenon change, therefore participants may be influenced
by recall bias. The use of convenience sampling increases risk of selection bias, where those
not represented by the study may have had different experiences.

Conclusion

In conclusion, this study was the first in the U.K. to identify factors that influenced adher-
ence to PA throughout the pandemic, providing an in-depth insight into the CRD popu-
lation’s experience and the complexity of adhering to PA whilst living in a pandemic.
Despite shielding and restrictions being lifted, people living with CRD report maintaining
caution in their daily lives due to fear of COVID-19 and its perceived effects on their health.
Reduced adherence to PA during the pandemic within this population has health conse-
quences for the individual and for the NHS and must be addressed. This study raises aware-
ness for healthcare professionals, and provides evidence when considering the physical
and mental health of people living with CRD. In future individualised supportis required to
address the physical and mental health of the CRD population.
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to prevent proning associated complications
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I Abstract

Background
Unilateral upper-limb complaints associated with proning presented during the
COVID-19 pandemic.

The impact of musculoskeletal upper-limb specialist physiotherapy into intensive care
unit (ICU) on patient outcomes, during the second wave of the pandemic, is presented.

Method

Following the first wave of the COVID-19 pandemic, an electronic referral pathway
was implemented directly to an extended scope physiotherapist (ESP) to assess/treat
upper-limb complaints in post COVID-19 patients. The proning standard operating
procedure was amended in response.

January 2021, the COVID-19 second wave, dramatically increased numbers on ICU.
Direct musculoskeletal (MSK) therapy input on ICU was initiated focussing on optimal
positioning, risks of sustained positions/compression and traction risks to the brachial
plexus. Ideal positioning visual references and peripheral nerve injury screening tools
were created and distributed on all units.

MSK therapists assisted with proning, repositioning and directly educating ICU staff.
Sedated patients were assessed for joint stiffness/restrictions and mobilisations per-
formed. Upon sedation reduction, assessments addressed specific upper-limb defi-
cits, patients engaged in active upper-limb rehabilitation, and individual programmes
created.

The main aims of the paper are:
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1 To presentacomparison of incidence of shoulder injuries in wave one to wave two,
of the COVID-19 pandemic, and present the measures putin place in response to
findings in wave one.

2 Review the pathologies/types of shoulder injuries presenting in wave one and two,
and review if associated with proning complications. Patients’ demographics and
comorbidities are also reviewed, to see if any factors may predispose patients to
suchinjuries.

Results

Between March 2020-2021, 598 COVID-19 positive patients were treated in Leices-
ter’s ICU’s, many with prolonged length of stay. Two comparable six-week windows
were examined, reflecting wave one and two of the pandemic (survivor’s data). Wave
one: 11 patients (19%) were identified/treated in physiotherapy post ICU discharge,
(all proned) (four neuropathies, three frozen shoulder, four rotator cuff weakness/im-
pingement presentation). In comparison, Wave two: three patients (6.9%) required
post discharge follow up, for overhead weakness (cuff) and loss of elbow extension.
Such presentations can be associated with prolonged length of stay, (average of 53.3
days) rather than proning complications.

Conclusion

Musculoskeletal therapy input to ICU focusing on education, proning, assessing and
commencing early upper-limb rehabilitation was extremely positive. This has identi-
fied arole for MSK input in the acutely critically unwell patient.

Introduction

The COVID-19 pandemic has seen immense strain put on the NHS between March 2020
to the present day (1). In severe cases, COVID-19 triggers the inflammatory process,
also known as a cytokine storm (2), resulting in wide-spread diffuse alveolar damage, lead-
ing to acute lung injury and acute respiratory distress syndrome (ARDS).

Proning is recommended in the treatment of moderate or severe ARDS and was a technique
widely utilised during the COVID-19 pandemic (3). Early application of the prolonged prone
position may significantly decrease mortality compared to conventional supine ventilation
(4). Proning is recommended for more than 16 hours to maximise effectiveness (5). How-
ever, use of proning is not without risk with associated complications including pressure
sores, facial/periorbital oedema, intravenous/endotracheal tube displacement, cardiovas-
cular system instability, ocular injury/corneal abrasions, brachial plexus injury and staff
injury (5).

During the COVID-19 pandemic focal neuropathies have been identified, with a possible
cause being the result of compression or traction of the plexus, peripheral nerves or arterial
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structures (3). Itis assumed that such presentations are possibly related to the use of prone
positioning. The faculty of intensive care medicine (FICM) guidelines for prone positioning
(5), recommend the elbow should be maintained at 90°, however this is a potential stretch
position for the ulnar nerve at the elbow (6). Miller et al (3) also notes that the abducted
and laterally rotated position of the shoulder causes traction on the infraclavicular plexus.

Locally an existing standard operating procedure (SOP) for proning was adapted to be
used during the first wave of the pandemic which included head turns every eight hours
and regular limb repositioning. A pathway to manage patients presenting with upper-limb
complaints following discharge from intensive care (ICU) was also created. Due to the high
incidence and an increased understanding of the risk of upper-limb dysfunction, several in-
terventions aimed at reducing the prevalence of upper-limb complaints were implemented
prior to and during the second wave of the pandemic.

The aims of this paper are:

1 To compare the prevalence of shoulder injuries between the first and second waves of
the pandemic following the introduction of an upper-limb management intervention
for patients being proned.

2 Todescribe the types of shoulder injuries and their presentations in the first and second
waves of the pandemic.

Method

This service evaluation was registered and approved by the University Hospitals of Leices-
ter NHS Trust as a clinical audit (reference number 10674).

Setting

This service evaluation was undertaken in a large U.K. University Teaching NHS Trust,
with ICUs at three separate sites, one of which is an extra corporeal membrane oxygenation
(ECMO) centre.

Upper-limb management intervention

The upper-limb management intervention was implemented across all three sites prior
to and during the second wave of the pandemic. In addition to the interventions outlined
below, the original COVID-19 proning SOP was updated to include head turns every four to
eight hours.

Staff education

Education provided via Microsoft Teams was recorded and delivered to therapy, nursing
and medical staff. Optimal patient positioning, the rationale for such positions and the risks
that could be imposed by sustained positions of compression or traction on the brachial
plexus was discussed. In addition to these sessions, laminated documents with a quick
visual reference for the ideal position were produced and put with the proning SOPs in use
on all units orin bed spaces (Figure 1).
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Therapists across all in-patient wards were also informed of the referral pathway to ensure
early identification of any upper-limb MSK problems. Peripheral nerve injury (PNI) screen-
ing tools, were created for staff to use (Appendix 1).

Patient assessment and intervention

To support the management of prone positioning, musculoskeletal (MSK) physiotherapy in-
put directly on to ICU was initiated. Assistance with proning was provided, with discussion
and education regarding optimal positions with nursing and medical staff. Additionally aid
in general repositioning and assistance with head turns was provided. Whilst patients were
still sedated, assessments for joint stiffness/restrictions were performed and passive move-
ments provided to maintain flexibility. If there were any concerns regarding unilateral stiff-
ness or cervical stiffness that could potentially impact on proning, assessment was made,
and advice offered accordingly. As patients’ sedation levels were decreased, assessments
were made to review for any specific upper-limb deficit. Patients were engaged in active
upper-limb rehabilitation, alongside mobility progression, and individual rehabilitation
programmes created.

Data collection

Data was collected retrospectively from the hospitals electronic database, mainly from
critical care discharge letters, and prospectively from patients referred into physiotherapy
requiring upper-limb treatment. Data collected included demographics, baseline comor-
bidities, whether they were treated with proning (conscious or unconscious) and ICU length
of stay.

Data was collected during a six-week period during the height of the first (1st April-13th
May 2020), and second (1st February-15th March 2021) waves of the pandemic. These
six-week time periods reflect time that the trust was under the highest level of operating
pressure for each wave.

Data analysis
Data is presented as descriptive statistics and narrative commentary of the presenting
pathologies.

Results

During the data collection periods, 58 patients (69% male) were treated in ICU with
COVID-19 and survived in the first wave, compared to 44 patients (66% male) in the second
wave. The average ICU length of stay for these patients was longer in wave one (25.5 versus
18.9 days). The mean age was 51.8 years old (range 30-71) in the first wave, and 51.6 (range
27-76) in the second wave. The prevalence of shoulder injury was greater in the first wave
(19%, n =11 versus 6.9%, n = 3). The number of patients treated with proning was lower in
the second wave (43.2%, n = 19 versus 50%, n = 24). Results are presented in Table 1.
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© Table 1: Comparison of wave 1 to wave 2 patient load.

Wave 1 Wave 2
Number of patients 55 patients 44 patients
Average length of stay 25.5days 18.9days
Male, Female M=69,F=31 M=66,F=34
Average age 51.8 51.6
Proned 50% 43.2%
Comorbidities mostcommon DM, HTN DM, HTN

Main comorbidities in wave two were relatively comparable to wave one (Table 1).

During the first wave, 11 patients (19%) were identified as presenting with unilateral upper
limb problems, and referred through the electronic referral pathway. Four patients (6.9%)
presented with brachial neuropathies (presentation of neuropathic pain, pins and needles/
numbness, weakness and wasting), three (5.2%) with frozen shoulders (stiffness and pain
in the absence of glenohumeral osteoarthritis), and four (6.9%) with painful shoulders with
rotator cuff weakness (subacromial impingement presentation).

All 11 of the patients that were referred into the MSK service with upper-limb conditions,
were proned as part of their treatment for COVID-19. The majority were unconsciously
proned while on the intensive care unit (n =9) for at least one 16-hour period with repetition
of proning at least five times. The other two patients were conscious and able to self-prone.
One of the patients presenting with significant neural deficit following their recovery on
ICU was transferred to UHL from an external centre for ECMO cannulation. It was docu-
mented in the medical notes that the patient had been prone at the referring centre for a
single period of more than 24 hours prior to their transfer.

Analysis of the past medical history of those patients from wave one with shoulder pathol-
ogy identified three patients had vascular related comorbidities (diabetes, hypertension
and hypercholesterolaemia); six had obesity or a high body mass index; one diverticulitis;
two had asthma; one had non-alcoholic fatty liver disease; one had a history of alcohol
dependence and three had no significant past medical history recorded. We did not analyse
whether this differed from those without shoulder pathology.

Frozen shoulder

Two of the patients diagnosed as having developed capsulitis had vascular associated risk
factors (type 2 diabetes, hypertension/hypercholesterolemia, smoking history). The third
individual to present with a frozen shoulder was female in her fourth decade. These pa-
tients required outpatient physiotherapy treatment for an average of six to eight months.
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Neuropathy

There were four suspected brachial plexopathies referred for further treatment, two of
whom had diagnoses of obesity and one had a past medical history of type 2 diabetes,
smoking and alcohol dependence. These patients have required over one year of treatment
in physiotherapy outpatients and continue to have significant pain and functional deficit.

Weak/painful shoulder

All patients presenting with weak and painful shoulders suggestive of rotator cuff pathol-
ogy (n =4) resolved with physiotherapy, and were discharged from the service (treatment
time four to eight months), except one out-of-area patient who was not followed up locally
after repatriation to the referring centre. No comorbidities of clinical relevance were iden-
tified in this group of patients in relation to shoulder pathology.

From wave two, three patients were identified with unilateral upper-limb problems requir-
ing outpatientinput (6.9%). These were identified whilst in-patients on ICU or on step down
wards and treatment initiated immediately. Two of these patients were treated in the prone
position during their admission (with proning for a 16-hour period and repetition at least
five times), however one was not.

Two of these patients presented with no comorbidities. One patient was initially admitted
for emergency laparotomy for hernia/perforation, but contracted COVID-19 and developed
pneumonitis.

Two of these patients presented with bilateral overhead weakness, and unilateral stiffness
on the ventilator side. Two had loss of end of range elbow extension (30° deficit). All three
patients required physiotherapy out-patient treatment, for less than one month.

Discussion

This review found the prevalence of shoulder injury in COVID-19 survivors decreased be-
tween the first and second wave. Concluding why is difficult to ascertain, as full information
regarding proning frequency, duration and numbers affected was not available for those
who were not captured as having upper-limb problems and requiring follow up from our
service. Preventative measures such as education regarding optimal positioning, increas-
ing repositioning frequency and early implementation of rehabilitation may have been
helpful to reduce incidences, although length of stay was lower in wave two so may have
influenced outcomes.

The COVID-19 pandemic placed unprecedented demands on intensive care units, with our
units expanding from usual maximum of 20 beds at two sites, up to 100 beds. With patient
numbers and length of stay dramatically increasing, placingimmense demands on staffing,
proning SOPs were written to be feasible under the pressures. Despite the suggested links
between proning and potential brachial plexus injury, only four patients were identified
as having potential nerve related problems in our unit from wave one. In response to the
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increasing pressures of wave two, and with the knowledge acquired from wave one, input
from MSK specialists into the ICU department was initiated. Patients were also identified
immediately with any upper-limb deficit and treated accordingly. Once patients are alert
and stable, physiotherapy tends to focus on getting the patient up and out of bed. For many
patients recovering from criticalillness, once a day mobilisation is as much as can be toler-
ated (primarily focusing on sitting balance, progressing to sit-to-stand practice, transferring
and mobilisation), but an additional session of bed exercises focusing on the upper-limb
was added to help recover function in these patients. Patients reported this helped main-
tain their motivation for rehab. Future research on the patient experience would be benefi-
cial to guide what functional tasks are important to them to guide rehabilitation programs.
Anecdotally, especially during times of no visitors, patients regularly had a goal to be able
to reach their own mobile phone and call friends and family independently without needing
assistance. No data was collected on this however, but may be something to bear in mind,
in terms of the requirement for reaching, grasping and using fine motor skills to operate
the mobile phone.

Many patients were found to demonstrate generalised weakness and struggled with over-
head activity, hand-to-mouth and elbow extension. By assessing patients on sedation re-
duction, individualised treatment was commenced, and programmes created.

From the identification of these three main deficits, an in-patient leaflet was developed
for use for patients to help work on recovering independent functional movement (Appen-
dix 2).

The evaluation found there was a higher prevalence of shoulder injury during the first wave.
One observation made was a link with higher rates of vascular related disease (diabetes and
hypertension) and obesity. Data collected on comorbidities such as raised body mass index
(BMI) or obesity was gathered from documentation in medical notes, however anecdotally
this number was likely to be greater in both samples. Drawing comparison with the second
wave, far fewer patients presented with specific shoulder pathology, but rather generalised
upper-limb weakness and unilateral glenohumeral joint and elbow joint stiffness, that is
more likely to be associated with the prolonged length of stay. In addition, no clinically
relevant comorbidities were identified in these patients.

Many of the comorbidities observed in the sample are established risk factors for devel-
oping shoulder pathology and are also in-keeping with those identified as risk factors for
developing severe illness from COVID-19 (7).

Miller et al. (3) presented a case series of 15 patients identified as having brachial plexus
neuropathies post critical care stay and found that 30 nerve injuries presented. Thirteen
had multiple nerve injuries within their upper-limbs (range 1-4). Nine had injuries involving
the ulnar nerve at the cubital tunnel, with 10 out of 30, having a peripheral nerve injury
at the level of the cords in the infraclavicular plexus. All patients had been treated with
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proning. Our results showed a much lower incidence of peripheral nerve injury, with only
four presenting in wave one, and none in wave two. This may be due to our unit’s experi-
ence with proning, and could be related to the implementations put in place. Miller’s (3)
work was very useful to provide guidance for education on positions to avoid.

Limitations

This study is presented retrospectively, so is limited in nature. Baseline data regarding up-
per-limb function for each group compared was not collected, so we cannot be sure they
were equal. Most of the data was collected from hospital notes and discharge letters, that
is likely to have had missing data, and certainly information such as increased body mass
index was limited. It would have been beneficial to have collected patient related outcome
measures, both specific to their upper-limb function, and general health and anxiety, to im-
prove depth of the data. Data has not been collected on patients who were treated in the
prone position without COVID-19 either, so it is difficult to ascertain whether this problem
is specifically relevant to this population.

Conclusion

The input of musculoskeletal therapists into ICU, can help with education, proning, identify
possible problems early and facilitate rehabilitation. This has identified a role for MSK input
in the acutely critically unwell patient, specifically rehabilitating upper-limb function in the
early days on ICU, and preventing deconditioning and common presentations of stiffness
and weakness. Future research is recommended into the prevention of MSK problems,
associated with proning and prolonged length of stay.
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Neuropathic screening tool

1 Pain: Yes/no

If yes:

« Neuropathic (stinging/burning/shooting/squeezing)

* Yes/no

2 Weakness (circle if present)

Shoulder
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« Finger flexion

« Finger extension
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Regimental badge

Thumb

Middle finger

Little finger

Innerarm

£.3 Journal of ACPRC « Volume 55 « Issue 1+ 2023

© Go to contents page




NHS

. ‘e pest
Ca(“«-ﬁ/ﬂ—'—e‘ b University Hospitals of Leicester

NHS Trust

Produced: July 2021
Review: July 2024
Information for Patients Leaflet number: 1208 Version: 1

Department of Physiotherapy

Introduction

During your stay in hospital, it is very common to lose strength and struggle with moving
your arms on your own. The following exercises are meant to help you build up your
strength so that you can get back your independence.

Try to do them little and often, and even if you cannot get the full movement, you will be
moving the muscles which will help you to recover.

Your therapist will tell you on how many times you need to do the exercises each session.
As you get stronger you will be able to build this number up as the exercises get easier.

Doing the exercises lying down is easier than upright, so the exercises do start in this
position. You can gradually raise yourself to sit in a more upright position. This makes the
exercises harder. Try to add pillows to aim for an upright position as the exercises get
easier for you to do.

Health information and support is available at www.nhs.uk
or call 111 for non-emergency medical advice

Visit www.leicestershospitals.nhs.uk for maps and information about visiting Leicester’s Hospitals
To give feedback about this information sheet, contact InformationForPatients@uhl-tr.nhs.uk

) . ) . . 020
1 Re-use of this leaflet is restricted by Creative Commons license
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Shoulder raises (elevation):
Start position

. Lying on your back (as flat as you can manage).

. Start with your elbow bent hand pointing up towards
the ceiling.

Action
. Reach arm up towards the ceiling.

. Make a circle as big as you can clockwise, not
letting your arm flop .

. Repeat the other way (anti-clockwise).

. Lower the arm by bending your elbow and return to
the start position slowly.

Repeat times

Build up to

www.leicestershospitals.nhs.uk
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Elbow exercises
Start position

. Lying on your back support your upper arm with l‘t
elbow bent and point elbow towards the ceiling.

Action

. Straighten your arm as much as you can taking
your hand towards the ceiling.

. Bend the elbow to take hand down towards
shoulder (return to start position).

Repeat times

Build up to

www.leicestershospitals.nhs.uk
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Hand exercises

Start position

Straighten your fingers as much as you can

Action

Bend your fingers at the knuckles, keeping ends of your
fingers straight, before continuing in to a full fist

Repeat times

Build up to

Contact details
If you have any questions speak to the staff on your ward or call
University Hospitals Leicester on 0300 303 1573
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Aby uzyskac informacje w innym jezyku, prosze zadzwoni¢ pod podany nizej numer telefonu

Previous reference:

If you would like this information in another language or format such as EasyRead

or Braille, please telephone 0116 250 2959 or email equality@uhl-tr.nhs.uk

. LEICESTER'S S Leicester’s Hospitals is a research active trust so you may find research happening on your
4

ward or in your clinic. To find out about the benefits of research and become involved yourself,
1 RESEARCH speak to your clinician or nurse, call 0116 258 8351 or visit www.leicestersresearch.nhs.uk/
patient-and-public-involvement
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i Abstract

Statement and methods of development

The challenge of access to pulmonary rehabilitation (PR) and meeting associated ser-
vice demand is certainly not new. However, the COVID-19 pandemic set an unprece-
dented challenge evoking rapid adaptation of services. An inherent spotlight has been
placed on remotely delivered services. As we look beyond the height of this pandemic,
itisimportant to reflect and consider what has been learnt, and emerging perspec-
tives on the future of PR service delivery.

This document updates the ‘ACPRC statement and considerations for the remote
delivery of pulmonary rehabilitation services during the COVID-19 pandemic’ (1)
and seeks to provide pragmatic practical guidance for remotely delivered models
of PR for healthcare professionals that should be used alongside local guidance.
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The recommendations provided are for guidance only, and may be updated in re-
sponse to further national guidelines and new evidence.

An online survey of PR healthcare professionals (ACPRC pulmonary rehabilitation
provision during COVID-19 and beyond!) was conducted in the development of this
document to scope current practice in PR services across the U.K. Informed by que-
ries received by the ACPRC, the survey was first conducted in 2020 and repeated in
July 2021 with the aim of capturing a snapshot of practice, one-year post onset of the
COVID-19 pandemic. The survey was publicised and disseminated via Twitter using
the @theACPRC handle, with request that one team member completed on behalf of
their service. Asummary of the 21 responses can be found in Appendix 1 which served
to inform the content of this document.

A literature review was undertaken to identify and integrate relevant published trials
since the 2021 Cochrane review of telerehabilitation for people with chronic respira-
tory disease (2). Details of the search strategy can be found in Appendix 2 and sum-
mary of study characteristics and outcomes in Appendix 3.

Anonymous feedback from four PR services was collated and analysed to identify
common themes in experiences of remotely delivered PR services. A summary of this
process and collated feedback can be found in Appendix 4.

Key terms

+ Remotely delivered models - the delivery of pulmonary rehabilitation services at
adistance; the interaction between healthcare professional and participant using
communication and information technologies, that may take place in real-time
(synchronously) or asynchronously (1). It may be delivered by a virtual platform,
anonline web application or programme, or referred to as telerehabilitation (note:
this terminology is used where studies have reported it).

« Field walking tests are commonly employed to evaluate exercise capacity, pre-
scribe exercise, and evaluate treatment response in chronic respiratory diseases
(3). The most valid, reliable and responsive ones are the six-minute walk test
(6MWT), incremental (ISWT) and endurance walk test (ESWT).

« NACAP - the National Asthma and COPD Audit Programme is commissioned by

the Healthcare Quality Improvement Partnership (HQIP), as part of the National
Clinical Audit and Patient Outcomes Programme (NCAPOP), and currently covers
England and Wales. The programme is led by the Royal College of Physicians (RCP)
and includes a pulmonary rehabilitation workstream.

« PRSAS - the Pulmonary Rehabilitation Services Accreditation Scheme was

launched in April 2018, and is run by the Royal College of Physicians (RCP).
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Introduction

The COVID-19 pandemic has had an overwhelming impact on people’s lives, and healthcare
delivery across the world. Prioritisation of NHS resource during the first U.K. national lock-
down led to a temporary suspension of non-essential services. Conventional face-to-face
pulmonary rehabilitation (PR) programmes were widely suspended to protect vulnerable
groups, and many staff redeployed in order to support the care of those acutely unwell.
Technology-enabled remote delivery of healthcare services has played a significant role
in the resumption of non-urgent services in the NHS. In the emergence from the height of
this pandemic, PR services have needed to employ an individualised approach to the re-
sumption of services in keeping with local contextual factors. The challenges faced created
an environmentrich ininnovation and allowed further development of remotely delivered
models of PR. With consideration of evidence-informed guidelines and quality standards
(4, 5), itisimportant to evaluate and reflect upon, what has been learned during these
unprecedented circumstances that can contribute to delivery of quality PR that meets the
needs of our population. Remotely delivered models of PR have the potential to contribute
to meeting growing rehabilitation need, however inequalities arising from the so called
digital divide must be considered as the longer-term role of telerehabilitation evolves (6).
The NHS England National 5-Year PR Plan (7) recognises that in-person supervised PRis the
gold standard and should be offered to patients, as well as the need for action to reduce
health inequalities, and optimise the provision of personalised care.

The efficacy of PR in improving health related quality of life, and exercise capacity in
chronic respiratory disease populations remains undisputed and the demand for PR ser-
vices remains high (8-11). Remotely delivered service models such as delivery through
video conferencing (for example, Hansen et al. (12)), telephone and/or website supported
programmes (for example, Chaplin et al. (13), Nolan et al. (14)), use of a mobile application
(for example, Bourne et al. (15)), hub and spoke model, with use of remote healthcare facil-
ities (for example, Stickland et al. (16)) aim to increase access and/or improve uptake of PR.

Arecent Cochrane review (2) identified 15 trials (1904 participants) evaluating the efficacy
of remotely delivered PR for people with chronic respiratory disease. Interventions were re-
quired to include exercise training with at least 50% of the intervention delivered remotely.
Compared to no rehabilitation remotely delivered PR may improve exercise capacity (meas-
ured by 6MWT distance (mean difference (MD) 22.17 metres (m), 95% confidence interval
(CI) -38.89 m to 83.23 m; 94 participants; two studies; low-certainty evidence) and also
when delivered as maintenance rehabilitation (MD 78.1 m, 95% CI 49.6 m to 106.6 m; 209
participants; two studies; low-certainty evidence). No adverse events beyond any reported
forin-person PR or no PR were reported. The authors concluded that thereis likely little or
no difference in exercise capacity (measured by 6MWT distance) between remotely deliv-
ered and in-person rehabilitation (MD 0.06 m,95% CI-10.82 m to 10.94 m; 556 participants;
four studies; moderate-certainty evidence). Similarly, little or no difference in quality of

66 Journal of ACPRC « Volume 55 « Issue 1+ 2023 © Go to contents page




life (QoL) (measured with the St George’s Respiratory Questionnaire total score) (MD -1.26,
95% CI -3.97 to 1.45; 274 participants; two studies; low-certainty evidence). Participants
undertaking telerehabilitation were more likely to complete their programme with a 93%
completion rate (95% CI 90% to 96%) compared to 70% for in-person PR. The certainty of
this evidence is limited by the small number of studies with relatively few participants,
variance in delivery models, underperformance of the control group (in-person PR groups
not achieving the minimally clinically important difference in core outcomes), and a large
number of people who declined to take part in these trials leading to lack of equipoise.

A literature review was conducted in July 2022 (a summary of the search strategy can be
found in Appendix 2) to identify published trials of remotely delivered PR for people living
with chronic respiratory disease following the searches of this Cochrane review (2). Four
relevant trials were identified: three comparing remotely delivered to standard in-person
PR and/or no rehabilitation control (17-19), and one trial evaluating a remotely delivered
maintenance programme (20). A summary of study characteristics and outcomes can be
found in Appendix 3.

In summary, face-to-face supervised PR for people living with chronic respiratory disease
remains the gold standard. Where it is not possible to deliver a face-to-face programme,
a remotely delivered programme could be considered a safe and feasible alternative
that may deliver clinically meaningful outcomes. Further research is required to confirm
the efficacy and role of remotely delivered PR. The reported trials have depended upon
reliable internet access (as well as the provision of equipment); it is essential to identify and
address service-related inequity. Building comprehensive service models to progressively
achieve equitable access to quality PR is a key priority in improving the quality of life of
people living with chronic respiratory disease (6).

Governance

Risk assessment and mitigation

Prior to starting a new remote service or the delivery of any components of the service
remotely, a standard operating procedure (SOP) needs to be written. Data protection
and health inequalities impact assessments are recommended with the respective pur-
poses of identifying and minimising data protection risks, and supporting identification
of approaches to reduce discrimination and improve access. The SOP needs to include a
comprehensive risk assessment in-line with local policy and procedures which should be
reviewed regularly, for example, every 12 months for any pre-existing remotely delivered
components and every six months for new services. Many PR services are offering different
modes of remotely delivered care. Identification and mitigation of potential hazards as-
sociated with each type and model of remote service delivery offered must be considered
in the context of the local service, as recommended by the British Thoracic Society (21).
Pragmatic clinical guidance on the remote delivery of PR services is detailed in Appendix 5.
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The BTS developed a checklist of safety precautions for remotely supervised interventions

(21). Important considerations in mitigating risk associated with the delivery of remotely

supervised PRinclude:

Individual participant risk assessment; Table 1 details recommended inclusion and ex-
clusion criteria.

Obtain informed consent (verbal or written) to remotely supervised PR ensuring the
participant has a clear understanding of the intervention and associated risks and ben-
efits. An example consent form for remotely supervised PR can be found in Appendix 6.
Ensure the participant has a clear understanding and awareness of potential adverse
events. The procedure for a medical emergency during remotely supervised contact
should be included within your SOPs. This should include appropriate review during and
after the session to ensure the participant’s well-being in the case of observed adverse
events or sudden unexpected video disconnection.

Ensure to provide the participant with clear information and instructions regarding the
use of the video-conferencing/other digital platform.

Where possible, providing the participant with an opportunity to do a test run prior to
commencing their programme is advisable. Ensure to familiarise the participant with
the speaker view function of the video-conferencing tool to facilitate optimal visualis-
ation of the instructing clinician. Familiarisation with live captioning functionality may
also be useful for some.

In accordance with local privacy and data protection policy, ensure to advise partici-
pants against recording their group session as doing so in the absence of explicit consent
from all members of the group would be considered a breach of confidentiality (22).
Consider the use of a participant self-assessment checklist to prompt review of symp-
toms, preparation of equipment and environment, and access to support, prior to start-
ing a session. An example checklist of this can be found in Appendix 6.

Where remote monitoring is being used, participants should be provided with equip-
ment that has been appropriately maintained and checked, as well as quarantined/
cleaned inline with local infection control policy. Participants should be provided with
the relevant guidance and instructions and technique checked prior to commencing
their programme to ensure safe and effective use.

Risk assessment of available workspace and equipment to be used for the delivery of
remotely supervised interventions is essential.

Consideration must be given to the screen size of the device to be used by the clinician
(for example, laptop, desktop) in assessing staff to participant ratio requirement for
group interventions. Dependent on individual participant risk assessment, a ratio of
1:4 may be appropriate when using a laptop, whereas 2:8 may be optimalin using a large
TV screen, enabling one member of staff to focus on monitoring.

The use of headsets may be beneficial in optimising audio quality.
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Consideration must be given to the background environment seen and heard by partici-
pants to ensure privacy and professionalism, avoid unwanted distractions, and optimise
instructive interaction with participants. Avoid windows/mirrors being in view and take
appropriate action to minimise any significant background noise. The volume of any
music used in exercise sessions must be assessed to ensure the instructing clinician
can be heard clearly by all, with consideration for any participants with any hearing
impairment.

Training needs of staff expected to use video-conferencing (and/or other digital plat-
forms) must be assessed and appropriate support provided. Workforce training re-
sources can be found within Appendix 7.

Consideration of individual risk assessment is essential in grouping participants for ex-
ercise interventions based on monitoring requirements.

In instances where the ability to meet service demand is significantly impacted due to
imposed restrictions resulting in breach of maximum waiting times (5), this must be
logged on the local trust’s risk register inline with local policy and procedure.

Recommended inclusion and exclusion criteria for remotely supervised exercise testing and

exercise component of PR (1):

© Table 1: Recommended inclusion and exclusion criteria for remotely supervised

exercise testing and exercise component of PR.

Inclusion

Access to device capable of supporting the video-conferencing platform and reliable
internet connection.

Adequate digital literacy and competence to use video-conferencing and email,

or reliable support of digitally competent family member/carer.

Able to safely follow instructions in English or be supported by family/carer

or remote interpreting service.

Safe environment within home to perform exercise test/exercise programme.

Able to mobilise and use any home exercise equipment safely and independently.
Consents to participate in remote exercise testing/virtual PR programme.

Able to provide informed consent and report adverse events.
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Exclusion

« Significant unstable cardiac or other disease, that would make exercise unsafe
or prevent programme participation.

« Cognitive impairment with inability to follow instructions safely.

« Significant sight or hearing impairment (individual risk assessment where
indicated).

« Impaired balance with risk of falls without supervision.

 Identified as high risk of exertional desaturation <90% (for example, resting SpO,
<92% or home oxygen user, pulmonary fibrosis, post-acute exacerbation) and
unable to remotely monitor pulse oximetry.

Please note that this is intended as a guide only; individual risk assessment as per usual
protocols is required.

Information governance

The legal framework for offering remote treatment services is governed by the NHS Act
2006, the Health and Social Care Act 2012, the Data Protection Act 2018 and the Human Rights
Act 1998. The aim is to allow the sharing of personal data between individuals involved in
providing care whilst maintaining participant confidentiality when personal data is used for
secondary purposes. Further information and support materials that can be useful when
setting up aremote service can be found on the NHS England website.

Your local organisation will have their own specific information governance (IG) policy that
will detail the requirements for the protection of participant sensitive data within your
organisation. It is essential that you refer to these documents when implementing any re-
mote programme. Important practical IG considerations in the delivery of remote services
are appended (Appendix 8).

Workforce

The NHS response to COVID-19 has demonstrated how rapidly and effectively staff can
adapt to meet the needs of patients. A continued focus on upskilling is needed to strengthen
the workforce, expand capabilities, create more flexibility, support career progression,
and importantly boost morale (23). Services offering any remotely delivered components
of PR, must ensure staff are suitably digitally literate and competent with digital platforms
used by the trust. Appropriate training and support need to be provided. Supporting staff to
develop motivationalinterviewing skills can ensure teams are supporting the Making Every
Contact Count (MECC) agenda (24), and increased uptake of PR.

Workforce training and support resources can be found in Appendix 7. Local trust well-be-
ing services should be made accessible and signposted to all staff.
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Health and digitalinequalities

The pandemic has seen a rapid shift to remote consultation in primary and secondary care,
with the aim of reducing unnecessary face-to-face attendances; serving to accelerate work
associated with the wide-spread implementation of technology-enabled care (25). As the
healthcare landscape evolves from rapid innovation to continuation of service restoration
and business as usual models, the NHS has been tasked to ‘use what we have learnt through
the pandemic to rapidly and consistency adopt new models of care that exploit the full
potential of digital technologies’ (26, p.5). Clinicians have a duty of care to their partici-
pants to ensure these new technologies are not worsening the digital divide, and worsening
outcomes for those in lower socioeconomic groups or those in underserved populations.

This section introduces health and digital inequalities and highlights considerations rele-
vant to remotely delivered PR. Some examples of practical strategies aiming to reduce and
prevent inequalities are provided.

Health inequalities in pulmonary rehabilitation
The NHS Long-Term Plan (11) called for stronger action to reduce systematic, avoidable,
and unjust differences in health and wellbeing, between different groups of people (27).

Evidence continues to highlight inequalities in the prevalence and impact of chronic res-
piratory disease, and data demonstrate that people living with COPD in more socioeconom-
ically deprived areas are less likely to complete PR than those in the least deprived areas
(6,28). To reduce health inequalities, factors influencing fair access and personal agency to
engage in PR need to be identified and targeted. There is a lack of research on addressing
health inequalitiesin PR in the U.K.

Remotely delivered services have the potential to play a role in improving access and up-
take of PR for some people; for example those who may not be able to attend during work-
ing hours, have caring commitments, be unable to travel to rehabilitation site or consider
group exercise to be culturally inappropriate. However, acceptability may be limited (29)
and the reliance of some models on having a digital device and/or stable internet connec-
tion and an adequately-sized private space may limit the ability to engage.

Principles of understanding the needs of our local population, comprehensive good quality
data collection, and individual and organisational reflexivity, have been proposed to effec-
tively work toward health equity in PR (6). To help services address this, the Health Equity
Assessment Tool (HEAT) (27) supports professionals to systematically identify and address
health inequalities, and equity related to a service or programme of work (see Appendix 7
for further resources).

Health literacy
Health literacy is defined as ‘personal characteristics and social resources needed for indi-
viduals and communities to access, understand, appraise and use information and services
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to make decisions about health’ (30, p.12). Research shows that people with low health
literacy are more likely to have a long-term condition; older people in England with low
health literacy have higher mortality and lower literacy and lower educational levels are
linked with unhealthy lifestyles (31). In the U.K. 7.1 million adults read and write at or be-
low the level of a nine-year-old (32). In England between 43% and 61% of English working
age adults routinely do not understand health information (32). This number increases to
65% if numbers are included within the text.

Strategies to improve health literacy are important empowerment tools, with potential to
reduce health inequalities.

Examples of strategies to improve health literacy:

«  Work with health individuals and communities.
« Ensureinformation and services offered are designed to be accessed by everyone.
« Understand the Accessible Information Standard (33), and how to implement into

practice.
+ Usethe Health Education England Health Literacy e-learning resource.

« Useand provide plain English approved material.

NHS organisations must fulfil their legal duty and meet the Accessible Information Stand-

ard (33) by providing participant information in accessible formats such as Easy Read and
British Sign Language.

Many people with low literacy skills can conceal their deficit and are often quite articulate
when speaking. There are certain red flags that may indicate low health literacy skills (34);
for example, when asked to complete or read forms, patients may make excuses and may
demonstrate one or more of the following behaviours:

« Lifting text closer to their eyes.

« Missing appointments and/or making errors with medication.

« Maytickitemsas ‘no’ to avoid follow up questions.

« Show signs of nervousness, confusion, frustration.

« Giveincorrect answers when questioned about what they have read.

Level of education is not always a good indicator of health literacy (35); more targeted ques-
tions can be used with patients, such as:

« Doyou ever get help from others with filling out forms, reading prescription labels?

« How much time do you spend reading each day? What do you like to read?

« Do you have problems with reading and remembering information?

« How do you prefer to learn something new? Do you prefer learning by watching TV,
listening to the radio, talking with people?
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People with low health literacy often have problems understanding information given
verbally; research has demonstrated that patients only retain and understand about half
of what the clinician tells them, and often won’t ask for the information to be repeated or
clarified (36). Recommended strategies to improve understanding and retention of infor-
mation include (36, 37):

« Speak slowly and limit the amount of advice given.

« Useofplainlanguage - writing designed to be easy-to-read and understand.

« Keepitshort - instructions should be specific, concrete and vivid.

« Structure the message - organise information logically focusing on 3-5 most important
need to know points.

« Effective teaching methods - using simple language, talk about what’s important first,
and breaking down complex information into understandable chunks, and reinforce key
messages.

« Use ofvisual aids - videos, images or infographics that are culturally sensitive, linguis-
tically appropriate, clearly labelled and support the message being told, use of partici-
pant decision aids.

« Recommend and use technology - participant portals, telemedicine, mobile apps.

Any information provided can be checked for the reading age using the website www.the-
firstword.co.uk readability test, or in Microsoft Word by choosing;:

« Home > Editor>Document stats (a dialogue box will appear letting you know that Word
is calculating your document stats) > choose OK (Word will open a window that shows
you information about the statistics and reading level of your document).

Digital literacy

Digital literacy has been defined by Health Education England (HEE) as ‘the capabilities
that fit someone for living, learning, working, participating and thriving in a digital society’
(38). The numbers of adults in the U.K. who have never used the internet (or have not used
in the preceding 3 months) has nearly halved since 2011; however 5.3 million adults (10%
of the adult population) were still described as internet non-users in 2018 (39). Five years-
worth of progress in digital engagement is reported to have been made in one year during
the height of the pandemic by the 2021 U.K. Consumer Digital Index (40). Whilst increased
engagement across the breadth of the population was seen with 1.5 million people starting
to use the internet, 2.6 million remain offline (40). Notable regional differences are reported
(for example, Wales highest proportion of those offline at 13%), and over a third of benefit
claimants have very low digital engagement (40).

In anincreasingly digital world, this has the potential to impact people’s ability to maintain
social interactions, access to healthcare and use of new systems or equipment which are
beingincreasingly accepted such as remote long-term condition monitoring. Furthermore,
older people, people with disabilities and those from lower socioeconomic backgrounds,
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are less likely to be engaged or have the skills to use digital devices; it is these groups who
are more likely to suffer from social isolation, and be more disproportionately affected by
ill-health (41). Of note, it has been observed in a U.K.-based cohort of PR service-users,
that improved digital literacy does not necessarily translate to acceptability of web-based
interventions (29).

Digital literacy cannot be viewed in isolation due to interdependencies with many other
aspects of health, including significant overlap with health literacy (41). Therefore when
implementing any virtual or digital solutions, services must be focused on whether these
solutions are widening the inequalities gaps. Online resources (38, 42-44) provide the fol-
lowing strategies to improve digital accessibility:

« Co-production of resources to include those at risk of socioeconomic/geographic/
age-related disadvantages for both participants and health professionals.

« Clear, concise information at an appropriate reading age. National recommendations
are to aim for areading age of 7 years old.

« Training for health care professionals/third party organisations delivering/teaching use
of digital platforms.

« Specificinterventions designed to improve use/understanding and critical assessment
digital health literacy, for example gamification, artificial intelligence.

« Consideration of alternative systems such as paper-based, face-to-face options,
for those who remain low levels of digital literacy or loaning of equipment.

« Initiating working relationships with external organisations.

« Consideration of easy-read information.

The spectrum of digital literacy of healthcare professionals expected to use potentially
unfamiliar digital tools, and technology in the delivery of PR must also be acknowledged.
The HEE Digital Capabilities Framework (38) can be used to identify and support the devel-
opment of digital capabilities of healthcare staff. It can be used:

« Forself-assessment.

« To help identify learning and developmental needs.

« Toinform personal and professional development plans.

« Toguide formal, informal, directed and self-directed learning.

« Forreflection and goal setting.

« For evaluation of progress and performance.

« Tosupportinnovative digital literacy training initiatives, interventions and resources.

Further health and digital literacy resources, can be found within Appendix 7.
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Audit and evaluation

Audit

The National Asthma and COPD Audit Programme (NACAP) Pulmonary Rehabilitation (PR)
workstream (45) includes a continuous clinical audit (of people living with COPD in the
U.K. referred to PR), a snapshot organisational and resourcing audit, and an accreditation
scheme (England and Wales). Participation in local and national audit programmes is a
requirement for accreditation (46).

When inputting data into the NACAP PR clinical audit, there is a choice to select centre-based
or home-based programmes. Included within the home-based programme option are op-
tions to select other digital communication for email, or app-based programmes and phone
calls when using a PR manual, such as SPACE for COPD and MyCOPD apps. The number of
sessions supervised and received need to be completed.

Evaluation

Local audit and service evaluation play an important role in assessing clinical efficacy and
informing quality improvement (47). Some examples of audits and evaluations relevant to
remotely delivered models of PR include:

« Participant satisfaction survey.

« Participant feedback survey.

« Audit of education sessions content and delivery in remote models.

« Waiting list evaluation.

« Uptake and completion of remotely delivery services.

« Objective outcome measure improvement in remote delivery models compared to face-
to-face group model, for example walking distance, speed and strength assessment.

Guidance on getting started with quality improvement can be accessed on the British Tho-
racic Society website.

Accreditation

PRis nationally recognised as a key component of the NHS Long-Term Plan (11) that is based
on the extensive evidence. The consequences of the pandemic made it necessary to develop
innovative delivery of PR to address waiting lists and offer some form of PR to participants.
Despite the innovation increasing capacity in remotely delivered models, these are not nec-
essarily recommended in the quality standards.

In alignment with NACAP, the Pulmonary Rehabilitation Services Accreditation Scheme
(PRSAS) run by the Royal College of Physicians is designed to support PR services to meas-
ure and improve the quality and outcomes of care provided (46). The PRSAS standards (47)
(based on the BTS quality standards (5)) can be accessed on the PRSAS website.

75 Journal of ACPRC ¢« Volume 55 ¢« Issue 1 ¢2023 © Go to contents page



https://www.brit-thoracic.org.uk/quality-improvement/
https://www.brit-thoracic.org.uk/quality-improvement/
https://www.prsas.org

The accreditation assessment requires services to be able to demonstrate both face-to-face
pre/post assessments (including use of validated field walking tests for exercise prescrip-
tion), as well as classes at the site visit to achieve accreditation.

For the most up-to-date information on accreditation assessment, please visit the PRSAS

website.

Participant and staff experience

Person-centred care is pertinent to high-quality PR; confidential feedback from partic-
ipants, supporters, and staff involved in the service is essential in facilitating this (47).
A summary of feedback from 69 participants of remotely delivered PR from four services
across England and Wales between November 2020 and April 2022 can be found in Appen-
dix 4. Overall reported experience of completers was positive though notably most of those
who had attended PR previously expressed a preference for face-to-face.

Inskip et al. (48) conducted focus groups with people living with chronic respiratory dis-
ease, and healthcare professionals (HCPs) involved in PR to identify critical elements of
face-to-face PR, and how they can be supported remotely using technology. Four main
themes of social aspects, communicating with healthcare professionals, measuring bi-
oparameters, and evolving support were identified. In addition to group exercise sessions
at home, group video chat with peers, interactive video games, and buddy system were
suggested as ways to recreate the social aspect. Though HCPs reported concerned about
the potential frequency of technology-enabled communication; specific check-in time
windows were suggested to manage this. Of note, individuals who had either attended
face-to-face PR, or did not attend due to distance limitations were purposefully selected
to participate in this study; potentially limiting the breadth of ideas and generalisability.

Knox et al. (49) conducted focus groups with standard outpatient PR attendees (hub site),
those participating remotely (in rural Wales spoke site) through video-conferencing link
(virtual PR), and the staff involved in delivering the service. All spoke-site attendees re-
ported that they would not have attended the hub site due to the distance. Staff identified
increased training needs and the importance of good administration as essential to the suc-
cess of virtual PR delivery. Workforce training resources can be found within Appendix 7.

Despite indicators of improved digital access and confidence in a single centre survey of
PR service users (2021 cohort compared to 2020 cohort), no difference in acceptability
for PR was reported (29). Technical difficulties are highlighted as being the most cited
reason for poor uptake, and acceptance of telehealth interventions. With consideration of
previous literature (home-based rehabilitation trials and qualitative studies), the authors
deliberate the likelihood that many patients may just prefer face-to-face PR (29). See the
health and digital inequalities section for further relevant considerations.
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Appendices

Appendix 1 - ‘ACPRC pulmonary rehabilitation provision during COVID-19
and beyond! round 2’ - summary of survey responses

2 Have you or any members of your pulmonary rehabilitation team been redeplyed

1 Whichregion do you work in?

East England
East Midlands
London

North East
North West
Scotland
South Central
South East
South West
Wales

West Midlands
Yorkshire and Humber

N

[y

O N K H N N O O W M DN W W
o

Northern Ireland

at any point since the outbreak of COVID-19?

® Yes 9
® No 12

3 Ifyou answered Yes to Q2, has your staffing provision now returned
to pre-COVID-19/‘usual’ levels?

® Yes
® No 2
® Not applicable 12
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BN

What form(s) of PR delivery is your service currently offering for exercise?

Face-to-face: non home-based 15
Face-to-face: home-based 2
Virtual (live sessions using video 10
Unsupervised programme with 13
Unsupervised programme 5
Other 5

16
14
12
10

O N B~ O O

5 What form(s) of PR delivery is your service currently offering for education?
® Face-to-face: non home-based 15 16
® Face-to-face: home-based 2 14
® Virtual (live sessions using video 10 12
® Unsupervised programme with 13 lg
® Unsupervised programme 5 6
® Other 5 4
2 B
0 [ |
6 Ifyou’re providing a ‘virtual’ rehab service, which video-conferencing platform
are you using?
® Zoom 0 7
® Teams 7 6
® Skype 0 5
® AttendAnywhere 2 4
® Webex 0 3
® Google Hangouts 0 2
® Not applicable 7 1 l
® Other 7 0
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7 Ifyou’re providing a ‘virtual’ rehab service, what challenges have you experienced
in delivering this? (for example, upskilling staff, limited resources, poor uptake, and so on).
(Please move on to Q8 if you’re not currently providing a ‘virtual’ service).

Latest responses
1 3 ‘Building staff confidence. Decision making
responses around inclusion on programme...

‘Poor uptake from patients’

8 respondents (62%) answered patients for this question.

patient max lack patient and staff uptake from patients

Limited resources

patients staff many patients

technology not all patients

Poor uptake
patients ability issues

patients who have difficulty Labour intensive

Access to resources - patients

8 Ifyou answered Yes to Q8, has your service been provided with any form of additional
resources to support this? (for example, staffing, equipment). (If you answered No
to Q8, please move on to Q10).
Latest responses
1 3 ‘Worked within existing resources but more

responses staffing needed to supervise on...
‘NOJ
2 respondents (15%) answered patients for access for this question

moving forwards number of devices  mobile phones

virtual than face extra equipment copdapp copd cohort PR packs limited number

education leaflets pati e n tS fO r a CCGSS

face to face pulse oximeters

staff accessto classes ExtraiPads use of volunteers

staffing

leaflets and exercises  form patients
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9 Isyour service currently responsible for the provision of any form of post-COVID-19
rehabilitation? (not associated with ‘business as usual’ participants).

® Yes 9
® No 12

10 Are there any changes to your service) that have occurred as a result of COVID-19)
that you think will either remain in place or continue to evolve long-term?

Latest responses
1 9 ‘Offering choice of virtual and face to face rehab.

responses Increased staff: patient rat...

‘We will continue virtual PR classes alongside
face to face classes’

‘Phone initial assessment will remain.

Option for virtual rehab for those who...

12 respondents (63%) answered virtual for this question

virtual rehab

remote Virtual Ppatient

initial assessment virtual PR  face to face
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Appendix 2 - literature search strategy

An electronic literature search was conducted through AMED, CINAHL, Cochrane Library,
EMBASE, MEDLINE, and PsycINFO for studies of remotely delivered pulmonary rehabilita-
tion (PR), published since December 2020 (following the Cochrane review ‘Telerehabilita-
tion for chronic respiratory disease’ (2). Key terms used included medical subject headings
related to remote delivery, rehabilitation and chronic lung disease (full search strategy
below). Searches were restricted to English language. Reference lists of identified studies
were checked for additional references.

Search strategy:

« Remote* OR Distance* OR Telemedicine OR Telehealth OR Telecommunication* OR Tel-
erehab* OR Videoconferenc* OR Virtual* OR App* OR Telephone OR Web*.

AND

« Pulmonary OR (Chronic Obstructive Pulmonary Disease) OR COPD OR (Obstructive Lung
Disease) OR Asthma OR Bronchiectasis OR (Interstitial Lung Disease) OR (Pulmonary
Fibrosis).

AND
« (Rehab* OR Exercise* OR Therap*).

In accordance with methods used by Cox et al. (2), randomised or controlled clinical trials
of remotely delivered PR in people living with chronic respiratory disease were included.
Therehabilitation intervention needed to include exercise, that could be group-based or in-
dividual, and at least 50% needed to be delivered remotely. Trials that compared remotely
delivered models of PR to conventional, or no PR were included. Trials of maintenance
rehabilitation (for example, aiming to maintain health benefits following a primary pro-
gramme of PR) were included. Outcomes of interest included: exercise capacity, health-
related quality of life, and adherence.

The lead author conducted the literature search in July 2022, and screened at abstract/title
and full-text level as indicated. Following removal of duplicates and appropriate exclusions,
four studies were identified for review (17-20).
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Appendix 3 - study characteristics and outcomes

Methods Participants Interventions Outcomes Notes
Cerdan-de-las- Single-centre, 54 people Standard No significant between- Reported to facilitate
Herasetal. (17)  non-inferiority living with rehabilitation: twice group differencein the ‘highest workout
randomised COPDin weekly 1-hour group 6MWT; trend for greater intensity’ however no
study comparing Denmark. training sessions improvementin the further detail regarding

‘telerehabilitation
versus standard

programme.

and 6 hours of COPD
education for 8

weeks.

Telerehabilitation:
delivered through a
‘virtual autonomous
physiotherapist
agent’ (VAPA)
comprising software,
thatservesasa
platform for the
HCP to create
individualised
telerehabilitation
programme,

the exercise session
with the VAPA was
10-20 minutes,
3-5times per week,
with individually
prescribed training

aids (for example,

weights, fitness step).

telerehabilitation group

(47 m,p=0.14).

Telerehabilitation was
non-inferior to standard

rehabilitation for 6MWT

(margin 35 m) post 8-week

rehab and after 3and 6

months of follow-up.

No differences in 7-day
pedometry and QoL

between groups.

Telerehabilitation

adherence was reported

to be 82% (% training time

performed) and participant

satisfaction 4.27+0.77

(465 responses) using the

5-point Likert scale.

exercise prescription is

provided.

No comparative data
for the standard
rehab participants
for adherence and

satisfaction.
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Cerdan-de-las- Single-centre 15 people

Heras et al. (18) randomised pilot living with
trial comparinga idiopathic
‘telerehabilitation’  pulmonary
programme fibrosisin
to usual care Denmark.

(‘no rehabilitation’).

12-week
telerehabilitation
programme delivered
through ‘VAPA’

(as detailed in
Cerdan-de-las-Heras
etal. (17)) plus usual
care versus usual
care only (no defining
characteristics

detailed).

Statistically significant
differences between
groups in 6MWD favouring
the telerehabilitation
group at 3 months
(+39.5m,p=0.03) and 6
months (+34.3m, p=0.02)
post telerehabilitation, but
not at 9 months (+40.0 m,

p=0.15).

No significant differences
between groups in 7-day

pedometry and QolL.

Telerehabilitation
adherence (% training time
performed) was reported
to be 64% in 15 participants
at 0-3 months, and 110%

in 3 participants at 6-9
months (not accounting for
drop-out) and participant
satisfaction 3.8 £0.5 (168
responses) on the Likert

satisfaction score (1-5).

No defining
characteristics of

‘usual care’ detailed.

The telerehabilitation
group had less severe
disease at baseline
(significantly lower
forced vital capacity

% predicted) (mean
difference-14.1%,
p=0.03) which could
have led to greater
improvements in 6MWD

post rehabilitation.
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Coxetal. (19)

Multi-centre
assessor-blinded
randomised
controlled trial
of centre-based
PR versus

‘telerehabilitation’.

142
participants
living with
chronic
respiratory
disease in

Australia.

8-week twice-

weekly programme.

Participants
randomised to

telerehabilitation

received equipment

for the duration of
their programme

including a step-

through exercise bike,

tablet with mobile

data with a stand for
video-conferencing,

and a pulse oximeter.

Initial assessment

was conducted in the

participant’s home.

No significant differences
were reported between
groups for any outcome
atany time pointand

both groups achieved
clinically significant
improvements in dyspnoea
and exercise capacity post

rehabilitation.

Equivalence of
telerehabilitation for

the primary outcome of
dyspnoea (measured by
the CRQ) could not be
confirmed (mean difference
(95% CI) -1 point (-3 to 1))
and inferiority could

not be excluded. At end-
rehabilitation, equivalence
of telerehabilitation was
demonstrated for 6MWD
and the emotional and
fatigue domains of the
CRQ.

Subgroup analysis

of participants with

COPD demonstrated a
statistically significant
difference in dyspnoea
favouring the centre-based
PR group at 12-month

follow-up.

The authors conclude
that telerehabilitation
may not be equivalent
to centre-based

PRin all outcomes

but is safe, confers
clinically meaningful
improvements, and may
provide an alternative
model when centre-

based is not available.

Galdizetal. (20)

Multi-centre
parallel-group
randomised trial
to determine

the efficacy of
amaintenance
‘telerehabilitation’
programme
(postin-person
PR) in sustaining
improvementsin
exercise capacity
and QoL in
comparison to

usual care.

94 participants
living with

COPD in Spain.

Exclusion
criteria of
note: ‘COPD
patients with a
bronchodilator
response,
history

of severe
coronary

artery disease’.

8-week in-person
PR programme
consisting of three
training sessions

per week and four

educational sessions.

Participants
randomised to

telerehabilitation

were provided with an
equipment kit for the

12-month follow-up

period. The control

group were advised

to exercise regularly

(‘at least walking
for 1 hour daily’)
and provided with

educational materials

as per usual care.

No statistically significant
differences between
groups were reported in
any outcome. Analysis

of dyspnoea (measured
by CRQ) demonstrated
asignificant interaction
between baseline score
and intervention group;
participants with lower
baseline scores faring
better in the control group
in comparison to those with

higher scores (p=0.023).

With recognition of
limitations resultant
from a pragmatic
approach, the authors
conclude that whilst
the telerehabilitation
maintenance
programme was
feasible and safe,

no clinically meaningful
improvements were

demonstrated.
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Appendix 4 - Participant feedback summary

Anonymous feedback from four services identified by the authors was collated and ana-
lysed to identify common themes. Therisk of bias associated with this pragmatic method is
duly acknowledged and should be considered. The summary intends to provide an insight
into a selection of real-life data.

The summary includes feedback from 69 participants of remotely delivered PR programmes
(allthrough video-conferencing platforms) from four PR services across England and Wales
between November 2020 and April 2022. Methods of feedback reporting were varied; Table
1 provides further details.

@ Table 1: Details of PR service feedback.

Service Service Time N Non Feedback method
location period completers
included
1 Urban November 9 Yes « Telephoneinterview
England 2020 with patient
experience team.
2 Rural November 18 No « Anonymous
Wales 2020-July questionnaire.
2021
3 Rural November 27 No « Facilitated group
Wales 21-April discussion and
2022 individual interview.
4 Rural/ December 15 No « Anonymous
urban 2020- questionnaires and
England  August2021 thank you cards
received.

Overall satisfaction with remote PR

High levels of satisfaction with the remote PR experience were reported by all participants
from service three, as evidenced by good or very good (highest) ratings for the overall experi-
ence. All 14 participants asked from service two agreed that they would recommend remote
PR to other people living with lung disease. All participant feedback described benefits in
one or more of the domains of symptom management, self-efficacy, exercise tolerance,
mood and motivation. Nine remote PR participants who had previously completed a face-
to-face PR programme (in urban England) reported the face-to-face to be preferable (50).
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Social elements

The social aspects of in-person PR have been reported to increase participant motivation,
accountability and sense of belonging (48). Feedback received from the Welsh remote PR
services frequently described improved motivation, and a feeling of support from peers
and staff delivering the programmes. This is encouraging, but remote support may need
more facilitation than it would in a face-to-face setting, where there is greater opportunity
for private and spontaneous conversations.

‘It made me do the exercises I had been thinking about doing for months... it gave me
the motivation to carry on and change my lazy ways!! I feel a lot better after doing the
course’.

‘I know thatIam not alone. Tutors were friendly and understanding’.

‘Iwas able to discuss and listen to people with the same problems’.

‘Seeing others in the same position and sharing difficulties is comforting’.

‘It would have been nice to talk to the other patients - a little bit of interaction’.
‘Idon’tsocialise very well but managed to talk to the people on the course’.

Communication

Video and audio communication between PR sites were identified as challenges in a study,
in hub and spoke PR model in rural Wales, but this improved as more sessions were de-
livered (49). However, staff suggested that appropriate training with video-conferencing
equipment could have prevented the difficulties arising (49). Experiences reported by
service one also conferred initial technical difficulties with videoconferencing platforms
and communication but the extent to which thisimpacted completion and outcomes is not
known. Only four of 21 participants from service three reported technical concerns, all of
which were resolved with all participants reporting good or very good audio and visual
communication in their final feedback, and high levels of satisfaction with the service.

‘Considering quality of (my) equipment results were surprisingly good’.

Access and inclusion

Remote rehabilitation can make access to PR possible for participants who may otherwise
have been excluded due to travelling distances, time constraints, disability or psychological
status. Feedback from service one suggested that people with greater physical disability,
may feel less safe exercising remotely (50), and highlighted the need to ensure that the
model of rehab offered inspires confidence, is effective and keeps participants safe.

‘Idon’tsocialise very well but managed to talk to the people on the course’.

‘I found virtual sessions better for me as I didn’t like going to the sports centre,
because of the risk of infection’.
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‘I liked being able to do the course online, asI was able to do it in the comfort of home
surroundings’.

‘I like my solitude and I don’t think I'd have done it face-to-face. I would not have
made it (attended F2F), because of the weather and my lung condition’.

‘I found face-to-face pulmonary rehab was better than virtual and with others in the
room, I could push myself more’.

‘Taking part virtually I was able to join in... without feeling awkward’.

Staff survey

The impact of delivering remote PR on staff workload and the technological competencies
required have been identified as concerns by PR staff (48). In the same research, staff ac-
knowledged that remote PR had potential to improve access to previously underserved
populations, and could have positive effects on their job satisfaction. The ACPRC conducted
a PR staff surveyin 2021 (Appendix 1) and received feedback on the experience of delivering
remote PR from 13 services. Most survey respondents identified that remote PR is labour
intensive, and required more resources in terms of time and staffing than face-to-face PR.
Courses may take more time to organise and deliver. Training and support with the tech-
nology are required for both staff and participants. Other areas of concern highlighted were
reported poor uptake of remote PR, with two services reporting 20% and 25% of patients
on waiting lists accepting remote delivery. Challenges with participant access to exercise
equipment and concerns regarding achieving good clinical outcomes were also mentioned.

For participants who chose remote PR, staff reported uptake was better when support was
provided, for example, posting or emailing literature guides. Additionally, a clear theme
emerged regarding remote PR remaining in place to support personalised care through a
‘menu of options’.

Conclusions

« The overall experience of remote PR appears to be positive for people who have com-
pleted courses. When asked, most participants agreed that they would recommend
remote PR to others, although those who had experienced both models of PR expressed
a preference for face-to-face.

« Social support and enabling progression to independent self-managementis animpor-
tant component of the rehabilitation process, and often needs more facilitation during
remote PR than in a face-to-face setting.

« Personal communication needs, access to appropriate equipment for communication
and monitoring bioparameters, training and adequate internet speed all need to be
considered when considering whether remote PR will be a positive experience for par-
ticipants and staff.

« Moreinformation describing the participant and staff experience of remote PR could in-
form better service development. Anonymisation and inclusion of standardised patient
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and staff experience measures could improve the validity of information gathered and
ensure services develop to meet the needs of both participants and providers.

« Finally, more research needs to take place to establish how the experience and clinical
outcomes compare to traditional face-to-face PR, so service providers and participants
can make better informed choices about their rehabilitation options.

Appendix 5 - Remote delivery of pulmonary rehabilitation
services

Whilst the delivery of aremote pulmonary programme may be different compared to face-
to-face delivery, the desired outcomes should remain the same. This section will consider
what we need to do differently in these remote programmes in comparison to face-to-face.

Itis the responsibility of services to keep up-to-date with current clinical governance and
guidelines, especially with regards to any future COVID-19 surges or pandemics.

Although this document includes practical guidance in what should be considered when
offering remote PR, services must ensure they put suitable processes in place for risk mit-
igations that are appropriate for their local area, participant populations and inline with
local policies and procedures. Special considerations need to be made when delivering
remotely to ensure safety, efficacy and accessibility. The information below is considered
best practice but not exhaustive.

Assessment

Some services may decide to conduct a pre-initial assessment phone call to check for suit-
ability and interest whilst participants are on the waiting list. The following topics might be
useful to address at this point:

« Whether a participantis digitally confident and capable with access to appropriate
equipment, or has a willingness to be supported to use any loaned equipment.

« Any prehab/ground rules.

+ Please ensure you check the most up to date NHS infection control guidance (51), to as-
sist with clinic/home visits if the participant is assessed as requiring additional support.

« Screening of the referral for potential exclusion criteria or concerns, that may affect
ability to participate in a remote programme such as:

a Communication: visual, hearing or literacy issues.
b Safety: balance, clinical frailty or physical mobility problems which may resultin a
falls risk or a history of falls.

Initial assessment: subjective

The participant may be invited to complete their subjective initial assessment in a vari-
ety of ways that may include telephone, virtual consultation or face-to-face in a clinic,
or on a home visit, as it might be deemed appropriate to separate this from the objective
assessment.
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Obtain a good quality medical, holistic history from participant, their supporters and/or
other healthcare professional as required. Use existing clinical records where possible
to verify information including whether there are outstanding medical investigations
or treatments (52).

Consider whether any other onward referrals and/or screening tools may be required at
this point, such as Nijmegen questionnaire for breathing pattern disorder.

If unable to complete physical observations, screening to identify red flags/onward re-
ferrals mustinclude:

« Headaches.

- Diplopia.

o Dizziness.

« Blackouts.

« Palpitations.

o Chest pain.

« Falls screening.

Objective assessment

The first part of an objective assessment should be screening for safety before proceeding

to field exercise testing. A face-to-face objective assessment is the gold standard where

circumstances permit. If this is not possible (rurality, isolation, for example), then consider

the following:

Consider the use of Make Every Contact Count (MECC) (24). For example, streamlining
appointments. Can other staff members be utilised if they are visiting the participant
to obtain baseline observations as part of their visit, rather than have multiple visits?
Consider using the participant’s own equipment to obtain readings, or the use of
loaned equipment for this purpose.

Consider looking at previous trends in physical health measurements on shared

record systems.

Complete a blood pressure and manual pulse check to assess cardiac status/rhythm,

in the month prior to starting the programme if possible.

If a participant has a home oxygen prescription, check oxygen usage pre-physical
assessment/course commencement, using concordance data.

Canyou support the participant to risk assess their physical environment, or have you
completed a risk assessment? The assessment may include questions on the following
(see the section Governance: Risk assessment and mitigation for further details):

« Isthere space and the area free of clutter?

« Suitable flooring and check for trip hazards, for example, loose rugs.

« Doesthe patient have suitable clothing and footwear, for example, no flip flops.
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« Pets put away to minimise trips or interruptions.

« Do they have appropriate exercise equipment including suitable seating to use dur-
ing classes?

« What access arrangement are there in case of emergency, including next of kin/femer-
gency contact details, especially for those exercising alone.

The BTS PR Quality Standards (5) list 3 outcome domains (to include as a minimum): exer-
cise capacity, dyspnoea and health status.

Field exercise testing (exercise capacity)
Field exercise tests such as the six-minute walk test (6MWT), incremental (ISWT) and endur-
ance walk test (ESWT) have multiple purposes (3):

1 To ascertain the physiological response to exercise.
2 Use as an outcome measure to assess participant’s progress.
3 Toprovide a baseline for exercise prescription.

Completion of a face-to-face physical exercise test in accordance with technical standards
(3) is the gold standard. If physical exercise testing cannot be completed face-to-face,
then consider the following;:

« Ability to monitor the participant:

« Observingor listening for audible breathlessness (for example, use speakerphone on
telephone consultations).

« Where required, ensure the participant has someone available nearby in case of
emergency.

« Ensurethe team and participant are clear of the emergency procedures, if an incident
was to occur during appointment, including loss of communication.

« If no physical observations are available, clinical judgement should be used to de-
termine if the test should go ahead, and the participant instructed to stop the test if
they experience any adverse symptoms, for example dizziness, chest pain, intolerable
breathlessness, pain, for example (participants will usually self-limit their activity level
asrequired).

« Ensure participants on home oxygen are fully optimised with therapy prior to starting
the programme.

« For participants not on home oxygen, good practice would be to obtain an oxygen satu-
ration at baseline where possible.

« Ifthisis not possible use clinical judgement to determine whether it is safe to pro-
ceed with testing, or whether the participant would require onward referral for fur-
ther assessment/investigation (53), (refer to local guidelines/pathways).

Functional outcome measures
In instances where it may not be possible to conduct a technically correct field walking
test, (see Technical Standards (3)), clinicians may choose to conduct a functional outcome
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measure. The 4-metre gait speed has been reported to have the highest correlation, with
routine measures of exercise capacity, but standardisation in a remote assessment and
ability to prescribe exercise may be limited (54). Commonly used as a measure of functional
capacity, sit-to-stand (STS) tests (for example, one-minute STS) may be easier to standard-
ise in a remote assessment. Evidence supports the validity, reliability and responsiveness of
STS tests, as an alternative measure of exercise capacity in people living with COPD (55, 56).

Consider:

» Reference to instructions (for example, the Primary Care Respiratory Society One-Minute
STS Test Protocol).
« Ensure the participant has been appropriately monitored, for recovery after test com-

pletion, returning to baseline parameters.
« Encourage active recovery in participants with increased cardiac risk (57).
« Ensure standardisation (for re-assessment purposes).

Measurement of dyspnoea and health status
Services will need to consider how participants can be supported to complete valid and
reliable outcome measures, if completed remotely.

Consider:

« Selecting self-reported questionnaires wherever possible, for example CAT, PHQ-9/GAD-7,
Clinical Frailty Scale and MRC Dyspnoea.

« Methods to support participants with learning and communication needs to ensure they
can complete the questionnaire and the answers that are reflective of their personal
perception of their condition (without undue influence on anyone helping to complete
them).

« Thedelivery mode and method of return, for example, by post, by email, web-based or
over the phone.

Exercise

Delivery of remote exercise and remote exercise prescription present specific communica-
tion, supervision and safety challenges for participants and staff. The following should be
considered:

1 Emergency protocols

« Services must have an emergency protocol, to follow if a participant becomes unwell.
This includes actions to take during in the event of chest pain, severe shortness of
breath, sudden severe pain or any other medical emergency.

« Clearred flag symptoms should be identified as part of a participantinformation leaflet,
to support self-escalation of concerns before, during or post exercise session as well as
on completion of home programme.

« Services should consider how to mitigate increased risk of adverse cardiac event for
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a certain period after the exercise class has ended if there are no further supervised

activities planned, for example, a subsequent education session.

« Therefore, services should be mindful to adapt programmes to include graduated
cool-downs of at least 15 minutes, and working within an appropriate heart rate
training zone, (no more than 80% maximum heart rate, or lower for very decondi-
tioned individuals), plus use of the BORG scale to monitor perceived exertion (57).

Services must have a plan for technology failures, and staff and participants must be

aware of the protocols.

A next of kin or emergency contact for the patient, should be documented in the pa-

tient’s notes.

Services must have up to date service details in an easily accessible format, to en-

sure participants are able to contact the service, if the service is unable to contact the

participant.

Staffing

Ratios

Staffing ratios should ensure that all participants can be seen on screen at the same
time, if using video-group.

Screen size may affect group size due to ability to safety supervise for example, using a
laptop screen compared to a large TV screen.

Participant peer supervision, may be limited in remote groups which may be less effec-
tive compared to face-to-face groups.

There should be a minimum of 2 members of staff to run a group, and consideration
must be made with regards to risk mitigation in larger groups. For example, the group
can continue to run with 1 member of staff, and there should be capacity for 1:1 support
for group members.

Consideration of staff confidence to use the chosen platform, and ability to provide basic
troubleshooting advice to participants.

Consider reducing group sizes when inducting new staff.

Communication

One staff member should be designated as lead for the duration of the session.
Each staff member should be given a specific role/task(s) for the duration of the group,
to ensure clear lines of responsibility and communication for example:

Demonstration of exercise.
Exercise progression, modification and technique/performance supervision.
1:1 participant support/communication, to include escalation/emergency responses.

Agree private means of communication between staff members during sessions.

Agree private means of communication with individual participants during sessions,
if needed (please refer to the section Governance: information governance for further
information).
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Patients should be provided with a contact number, for the staff in case of any issues
that may arise during the session.

Equipment

Participants and staff should be comfortable using their IT equipment, and the remote
platform. The device should be positioned appropriately (see the section Governance:
placement of video equipment).

Participants must have the appropriate equipment to perform and progress their exer-
cise programme. For example, chairs/free weights/resistance band, for example.

As per individual assessment, if prescribed essential medical equipment such as reliever
inhalers, GTN and oxygen, participants must ensure these are easily accessible.

An alternative means of communication should be easily accessible, such as mobile
phone/land line in case of emergency, or support for technical issues.

Participants should ensure they have water nearby, for adequate hydration.

Blood sugar monitoring kits - participants with diabetes who routinely monitor
blood sugars should check their blood sugar levels, before starting exercise classes.
If a diabetic participant who does not routinely check their blood sugars feels unwell,
they should not exercise and contact their GP or Diabetic nurse for a review.

Those who are diabetic should have their rescue diabetes kits available, in case of hy-
poglycaemic event.

Environment

General

It is good practice to support participants to risk assess their environment and them-
selves at the beginning of each session (see Appendix 6 checklist, for example). In addi-
tion, participants are not to exercise after drinking alcohol and leave at least one hour
after completing exercise before having any alcoholic drink.

Physical environment assessment needs to be as per local risk assessment guidelines.

Temperature

The American College of Sports Medicine (58) recommend a temperature of 68-72°F
(20-22.2°C) in a gym environment (with consideration of appropriate humidity and air
circulation levels).

People exercising in their home environment may not monitor or consider this. Appro-
priate precautions and advice must be given, that includes considerations for clothing,
hydration, exercise intensity and duration (including frequency of monitoring). This will
help to maintain the expected physiological responses that would normally occur within
the more ideal and recommended environmental parameters (57, 58).

Programme content
All programmes require suitable exercises supported by an appropriate warm-up
and cool down suitable for a remote platform.
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Consider how the service will offer individualised programmes to maintain motivation,
and allow for participant progression. Some services may consider stratifying partici-
pants according to diagnosis/condition severity/exercise tolerance.
If new participants are joining an existing a cohort programme or a rolling programme,
consider anindividual induction prior to attending the main group.

Education

The BTS Quality Standards (5) state PR programmes must include ‘defined, structured ed-

ucation’, that is typically included within the same session as the exercise componentin a

traditional face-to-face programme. The COVID-19 pandemic accelerated the focus of tech-

nology-enabled learning including in the context of PR. There is some evidence to suggest

improved patient experience with technology-enabled learning for people with chronic

respiratory disease, however the variability in approaches and methods of evaluation and

barriers affecting access limit interpretation and generalisability (59).

Considerations for delivery of remote education

Digital literacy and equipment access for both participants and staff including ‘how to
use guides’ or providing technical support to participants who require help (please refer
to the section Health and digital inequalities).

Clinicians must have an appropriate workspace to deliver remote education for exam-
ple, a shared office is not an appropriate space due to potential information governance
breaches.

Consideration must be given to staff providing remote services in terms of health and
safety/DSE assessments.

Inclusion of resources/ability for carers/families to ask questions and be supported.
Consideration must be given to those who do not have remote access. They should not
be disadvantaged because of lack of access.

Consideration of sight or hearing difficulties that might be exacerbated by poor sound
quality/small screens, dependant on device.

Plan sufficient time for responding to participant questions when delivering remote
education.

Any new forms of educational material must be checked for readability, clarity, and ap-
propriateness (see health inequalities section).

Consideration of available material for participants who cannot speak English, or use
sign language.
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« Remote delivery gives opportunity for utilisation of extensive learning tools to encour-
age active participation, motivation, and peer support rather than didactic delivery
methods.

« Tools mightinclude interactive quizzes, live voting, live whiteboards, polls, short
video clips, gameshow quizzes/trivia, for example.

Itis encouraged to consider different learning styles within a group to make learning more
effective and efficient for the patient. There are many different learning theories and learn-
ing styles (60). Using VARK (61) as an example, a combination of different strategies can be
used to enhance learning in PR classes:

« Visual: for example, pictures, videos, models, colour, shapes.

« Auditory: for example, video/podcasts, lectures, discussion.

« Reading/writing: for example, written information, looking at data, lists, rewriting ideas
into own words.

« Kinaesthetic: for example, trial and error learning, task-based learning, case studies.

Studies do show that learners adapt their learning style dependent on the task, just as
educators can adapt their teaching styles to become more holistic and facilitatory (62).
By doing this and using a range of tools and other strategies, this allows for adaptability
and aricher learning experience for patient and keeps education more interesting for staff:

« Reflection.

« Problemsolving.

« Role play/simulations.

« Group discussions using different delivery methods.
« Coaching.

« Reinforcing key messages.

Resources to support the remote delivery of education can be found in Appendix 6.

Managing waitlists
Itis acknowledged that variation in approaches in managing waiting lists during the height
of the pandemic and beyond has been required due to factors such as:

« Staffredeployment (ACPRC survey Appendix 1) showed >70% services had some staff
redeployment).

« Services shutting down completely and/or closed to new referrals for a period.

« Many services required to offer face-to-face PR upon resumption to those who com-
pleted a remotely delivered programme (and some services already have 12 month
recalls as part of standard contracts).

« Some services held participants who declined, or were inappropriate for remotely deliv-
ered PRin a separate caseload, and some services discharged these participants.
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« Some services had additional contract variations added such as post-COVID-19 related
activity, with/without additional resource.

« Some services have multiple waiting lists according to suitability, preference or other
factors now facing the challenge of how to prioritise or merge lists (if appropriate),
as face-to-face services resume.

Possible solutions (identified by authors)

« Caseload cleansing activity (particularly if not using an electronic shared record system)
- check for any participants who may be deceased or have moved out of area. Use ad-
min/support staff where possible.

« Send outan optin/activation letter: participant sent a letter, detailing service offerings
and contacts service to provide preference. Discharged if no response. Requires admin
support to receive and log calls and maintain waiting lists.

+ Pre-calls: telephone call by support/admin staff member (ideally with some training in
motivational interviewing/health coaching, and with an understanding of PR models,
risks and benefits) to discuss PR and the offerings the service has available, encourage
participant motivation for participation and ascertain model/offering preference.

For awareness: services need to consider how they might manage participant expectations
about potential start dates. When a participantisinitially contacted by a service, they often
expect to receive an appointment shortly thereafter, or they may enquire about wait times
and hang on to timescales provided. The timing of the calls should be considered, particu-
larly where waiting lists are lengthy. For example, an opt in letter or pre-call on referral,
will need greater consideration around how to deal with wait times as participants may
have a longer wait, whereas the same activities carried out when the participant reaches
the top of a waiting list, may mean that the participant can be immediately booked into an
appointment slot on contact with the service; this may also help to reduce DNA’s if the wait
to appointment time is short, however it will likely not reduce waiting lists significantly,
at the point of referral.

Considerations

« Ifsending an optin letter, health literacy and identification of health inequalities need
to be taken into account (see Health and digital inequalities section).

« Where referrals are longer than 3 months old, up-to-date medical information should
be sought prior to assessment - this will vary per service as to how this is obtained.
For example, request updated summary care record from primary care or review shared
record if available, such as SystmOne or EMIS (if share agreement in place - consider
adding consent to open share section to referral form, in areas where shared record
systems are used).

« Consider case stratification to identify priorities for the waiting list, such as:

« Post-admission for respiratory exacerbation (particularly in the last 4 weeks).
« Post-respiratory exacerbation related A&E attendance, 999/111 call.
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« Referral following admission avoidance for respiratory exacerbation.
« Recentrespiratory exacerbation (managed at home).

« Recurrentrespiratory exacerbation.

« Pre/postlungsurgery.

« ILDdiagnosis.

+ Routine - 1st attendance.

« Routine - repeater (>12 months since previous course).

« Consideration should be given to who is available to support and who has responsibility
for waiting list caseload management. Does the service have sufficient administrative
support?

« Where waiting lists are lengthy, and there is a requirement for updated medical informa-
tion to be sought prior to the assessment appointment, clinicians need to be given ap-
propriate time to review and potentially follow-up this new information for any changes
to participant suitability in order to avoid wasted appointments.
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Appendix 6 - example consent form and self-assessment
checklist for remotely delivered pulmonary rehabilitation
services

Example consent form

Royal Brompton & Harefield Y253

NS Feundetion Trust

A lifetime of specialist care S R
Harefield Hospital

Hill End Road

Harefleld

UBS &IH

T: +44(0)1895 828851
F: =44 (0)1895 B28BE9
Emall: rbh-tr.harfleldpr@nhs.net

| agree and consent to the following:

¢ 1amvoluntarily participating in an Initial Pulmonary Rehabilitation assessment via video call.

® lunderstand that this Is 2 new Inltiative and the background and benefits of the programme have been
explained to me.

® | have access to a technological device with real-time video camera function and Internet connection,
and can operate this Independently or with the help of a household member.

o 1amwilling to have a designated arsa at home openly displayed to 3 member of the pulmonary
rehabilitation team during videoconferencing sessions.

® lunderstand that when participating In any exerclse/objective tasts there Is a risk of Injury.
| will ensure that an able-bodied person will be present In the house throughout the entire assessment.
1 will ensure that | have access to a home telephone or maobile during the video call for contact In case
of an emergency or loss of videoconferencing contact.

® 1amtaking part at my own risk and assume all risk of Injury to myself.

® The Royal Brompton and Harefleld NHS Foundation Trust and physiotherapists on this programme
accept no liability.

Name (Print)

Signature

PRSAS
\/

www.rbht.nhs.uk [i_!j @RBandH
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Example self-assessment checklist

Royal Brompton & Harefield

MHS Foondation Tiust

Equipment to have ready:

1. 1have my reliever inhaler to hand Yes No N/A
2. 1have my GTN spray/tablets to hand Yes____ No NAa____
3. | have a glass of drinking water ready Yes No

4. There s a sturdy chalr against a wall Yas No

5. My telephone/tablet/computer Is charged and working Yes No

Emve

1. The room Is a comfortable temperature Yes No

2. There s adequate lighting Yes___ No

3. Trip hazards e.g. ruge, pets, children have baen moved Yes No

Other:

1 My able-bodied household member ks within earshot Yes No

2 1 have Informed the team of any changes to myy health Yes No

3. 1have Informed the team of any changes to my medications  Yes No

4. | have had a recent light meal or snack Yes No

5. |am wearing appropriate clothing and flat shoes/trainers Yes No

Symptoms:

It Is your responsibility to monitor your symptoms and only exercise If you feel well enough.

You must check your symptoms before each class. You must not Join in the class If you have a temperature,
feel lll or become suddenly unwell.

If you have Increased breathlessnass, worsening symptoms or new/worsening joint pain prior to exercising
you should not join the class for that session but return when the symptoms have settled.

You must stop exerclsing immediately If you experience any of the following:

1. ChestPain 4. Extreme Breathlessness
2. Dizziness 5. Bxcesslve Wheezing
3. Nausea 6. Coughing up blood

If there Is any other reason you fesl you should not exarcise today, you must let the team know. Please call
us on 01895 828851 or emall rbh-tr harafieldpr@nhs.net If you wish to speak to someone before the class.

Now please enjoy your dass!

www.rbhinhs.uk PRSAS )
Accred ted @tBald
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Appendix 7 - resources for remote delivery of pulmonary
rehabilitation services

Video-conferencing platforms:

o Microsoft Teams.

« Attend Anywhere.

e Zoom.
« Webex.
o OneConsultation.

e AccuRx.

Workforce training and support
Training
« Health Education England: training and educating the workforce: https://www.hee.nhs.

uk/our-work/population-health/training-educational-resources.

« https://www.e-lfh.org.uk/programmes/coronavirus/.

« https://learninghub.nhs.uk/.

« https://learninghub.leadershipacademy.nhs.uk/.

« https://transform.england.nhs.uk/covid-19-response/technology-nhs/web-based-plat-

form-which-offers-video-calls-services/ (NHSE Transformation, 2022b).

« Digital Health Academy: foundation level modules freely available at orcha-academy.

com, and on the Health Education England NHS Learning Hub (learninghub.nhs.uk)
at learninghub.nhs.uk/Catalogue/ORCHA.
« https://www.hee.nhs.uk/our-work/digital-literacy.

« https://www.e-lfh.org.uk/programmes/digital-learning-solutions.

o https://www.vc.scot.nhs.uk.

« www.makingeverycontactcount.co.uk.

« https://www.personalisedcareinstitute.org.uk.

Well-being
« England: https://www.england.nhs.uk/supporting-our-nhs-people/support-now/

staff-mental-health-and-wellbeing-hubs/.

« NorthernIreland: https://www.publichealth.hscni.net/covid-19-coronavirus/guidance-

hsc-staff-healthcare-workers-and-care-providers/questions-and-answers.

« Scotland: https://wellbeinghub.scot, https://www.nhs24.scot/staff-information/

staff-wellbeing/, https://www.nes.scot.nhs.uk/news/staff-wellbeing-resources/.

« Wales: https://heiw.nhs.wales/support/colleague-health-and-wellbeing/.

« NHS People Plan: https://www.england.nhs.uk/ournhspeople/.
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https://www.microsoft.com/en-gb/microsoft-teams/group-chat-software?rtc=1
https://www.attendanywhere.com/
https://zoom.us/
https://www.webex.com/
https://www.modalitysystems.com/video-solutions/oneconsultation/healthcare
https://www.accurx.com/
https://www.hee.nhs.uk/our-work/population-health/training-educational-resources
https://www.hee.nhs.uk/our-work/population-health/training-educational-resources
https://www.e-lfh.org.uk/programmes/coronavirus/
https://learninghub.nhs.uk/
https://learninghub.leadershipacademy.nhs.uk/
https://transform.england.nhs.uk/covid-19-response/technology-nhs/web-based-platform-which-offers-video-calls-services/
https://transform.england.nhs.uk/covid-19-response/technology-nhs/web-based-platform-which-offers-video-calls-services/
http://orcha-academy.com
http://orcha-academy.com
http://learninghub.nhs.uk
http://learninghub.nhs.uk/Catalogue/ORCHA
https://www.hee.nhs.uk/our-work/digital-literacy
https://www.e-lfh.org.uk/programmes/digital-learning-solutions/
https://www.vc.scot.nhs.uk/
https://www.personalisedcareinstitute.org.uk/
https://www.england.nhs.uk/supporting-our-nhs-people/support-now/staff-mental-health-and-wellbeing-hubs/
https://www.england.nhs.uk/supporting-our-nhs-people/support-now/staff-mental-health-and-wellbeing-hubs/
https://www.publichealth.hscni.net/covid-19-coronavirus/guidance-hsc-staff-healthcare-workers-and-care-providers/questions-and-answers
https://www.publichealth.hscni.net/covid-19-coronavirus/guidance-hsc-staff-healthcare-workers-and-care-providers/questions-and-answers
https://wellbeinghub.scot/
https://www.nhs24.scot/staff-information/staff-wellbeing/
https://www.nhs24.scot/staff-information/staff-wellbeing/
https://www.nes.scot.nhs.uk/news/staff-wellbeing-resources/
https://heiw.nhs.wales/support/colleague-health-and-wellbeing/
https://www.england.nhs.uk/ournhspeople/

Health and digital literacy

Health equity assessment

Health Equity Assessment Tool (HEAT): https://www.gov.uk/government/publications/

health-equity-assessment-tool-heat/health-equity-assessment-tool-heat-execu-

tive-summary.
Training to use Health Equity Assessment Tool (HEAT): https://www.e-lfh.org.uk/

programmes/health-equity-assessment-tool-heat/.

Equality Impact Assessment toolkit for research: https://arc-em.nihr.ac.uk/clahrcs-

store/equality-impact-assessment-egia-toolkit, https://forequity.uk/.

Health literacy

Public Health England: Improving health literacy to reduce health inequalities: https://
www.gov.uk/government/publications/local-action-on-health-inequalities-improv-

ing-health-literacy.

Health Education England: Improving health literacy: https://www.hee.nhs.uk/

our-work/knowledge-library-services/improving-health-literacy.

Digital literacy

Barclay’s Digital Eagles.

Vodafone’s Buy One Give One commitment.

Digital Poverty Alliance.

National Literacy Trust.

Department of Education - essential digital skills framework.

Royal College of Nursing - improving digital literacy.

The Good Things Foundation - learn my way, make it click.

Department for Digital, Culture Media & Sport: Digital Skills and inclusions - given every-

one access to the digital skills they need.

Delivery of education

ACPRC: patient information leaflets https://www.acprc.org.uk/publications/

patient-information-leaflets/.

Asthma and Lung UK: www.blf.org.uk/support-for-you.

Asthma and Lung UK: www.asthma.org.uk/advice/inhaler-videos.

Stay Active and Stay Well (Asthma and Lung U.K.): www.blf.org.uk/support-for-you/

keep-active/exercise-video.

British Thoracic Society: PR resource pack: https://www.brit-thoracic.org.uk/covid-19/

covid-19-information-for-the-respiratory-communityy/.

European Lung Foundation (ELF): www.europeanlung.org/en/lung-disease-and-infor-

mation/lung-diseases/.

Lung Foundation Australia: https://pulmonaryrehab.com.au/importance-of-education/

education-topics/.
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https://www.gov.uk/government/publications/health-equity-assessment-tool-heat/health-equity-assessment-tool-heat-executive-summary
https://www.gov.uk/government/publications/health-equity-assessment-tool-heat/health-equity-assessment-tool-heat-executive-summary
https://www.gov.uk/government/publications/health-equity-assessment-tool-heat/health-equity-assessment-tool-heat-executive-summary
https://www.e-lfh.org.uk/programmes/health-equity-assessment-tool-heat/
https://www.e-lfh.org.uk/programmes/health-equity-assessment-tool-heat/
https://arc-em.nihr.ac.uk/clahrcs-store/equality-impact-assessment-eqia-toolkit
https://arc-em.nihr.ac.uk/clahrcs-store/equality-impact-assessment-eqia-toolkit
https://forequity.uk/
https://www.gov.uk/government/publications/local-action-on-health-inequalities-improving-health-literacy  
https://www.gov.uk/government/publications/local-action-on-health-inequalities-improving-health-literacy  
https://www.gov.uk/government/publications/local-action-on-health-inequalities-improving-health-literacy  
https://www.hee.nhs.uk/our-work/knowledge-library-services/improving-health-literacy  
https://www.hee.nhs.uk/our-work/knowledge-library-services/improving-health-literacy  
https://www.barclays.co.uk/digital-confidence/eagles/
https://digitalpovertyalliance.org/
https://literacytrust.org.uk/
https://www.gov.uk/government/publications/essential-digital-skills-framework
https://www.rcn.org.uk/professional-development/publications/PUB-006129
https://www.goodthingsfoundation.org/learn/learn-my-way/
https://www.goodthingsfoundation.org/learn/make-it-click/
https://www.gov.uk/government/publications/uk-digital-strategy/2-digital-skills-and-inclusion-giving-everyone-access-to-the-digital-skills-they-need
https://www.gov.uk/government/publications/uk-digital-strategy/2-digital-skills-and-inclusion-giving-everyone-access-to-the-digital-skills-they-need
https://www.acprc.org.uk/publications/patient-information-leaflets/
https://www.acprc.org.uk/publications/patient-information-leaflets/
http://www.blf.org.uk/support-for-you
http://www.asthma.org.uk/advice/inhaler-videos
http://www.blf.org.uk/support-for-you/keep-active/exercise-video
http://www.blf.org.uk/support-for-you/keep-active/exercise-video
https://www.brit-thoracic.org.uk/covid-19/covid-19-information-for-the-respiratory-community/
https://www.brit-thoracic.org.uk/covid-19/covid-19-information-for-the-respiratory-community/
http://www.europeanlung.org/en/lung-disease-and-information/lung-diseases/
http://www.europeanlung.org/en/lung-disease-and-information/lung-diseases/
https://pulmonaryrehab.com.au/importance-of-education/education-topics/
https://pulmonaryrehab.com.au/importance-of-education/education-topics/

Supporting Someone with Breathlessness: https://supporting-breathlessness.org.uk/.

Living well with COPD: https://www.livingwellwithcopd.com/.

Digital resources

UCL Partners: Digital resources for Asthma and COPD.

myCOPD app: NICE medical technologies guidance MTG68.

« Related evidence: Bourne et al. (2017), Crooks et al. (2020), North et al. (2020), Platt
& Jackson (2022).

SPACE for COPD: Self-management Programme of Activity, Coping and Education for

COPD - manual and online self-management programme.
« Related evidence: Chaplin et al. (2017), Horton et al. (2018), Bourne et al. (2020),
Houchen-Wolloff et al. (2021).

Other resources

Example programme: https://www.uhdb.nhs.uk/pulmonary-rehabilitation-virtual-pul-

monary-rehabilitation.

Examples of PR standard operating procedures: https://www.respiratoryfutures.org.uk/

resources/regional-and-local-resources/pulmonary-rehabilitation-standard-operating

-procedures-sops/.

Managing questionnaires online:
« LimeSurvey: www.limesurvey.org/en/.

+ Microsoft Forms (requires purchase of Office 365): www.microsoft.com/en-gb/micro-

soft-365/online-surveys-polls-quizzes (can be used for surveys, polls, and quizzes).

« REDCap: www.project-redcap.org (secure web application for building and manag-

ing online surveys and databases).
Student placement guidance: https://www.csp.org.uk/professional-clinical/practice

-based-learning.
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https://mymhealth.com/mycopd
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https://bmjopen.bmj.com/content/7/7/e014580.abstract
https://openres.ersjournals.com/content/6/4/00460-2020?utm_source=TrendMD&utm_medium=cpc&utm_campaign=ERJ_Open_Res_TrendMD_1
https://www.nature.com/articles/s41746-020-00347-7
https://www.spaceforcopd.co.uk/
https://bmjopen.bmj.com/content/7/3/e013682.abstract
https://thorax.bmj.com/content/73/1/29
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https://mhealth.jmir.org/2021/6/e21728
https://www.uhdb.nhs.uk/pulmonary-rehabilitation-virtual-pulmonary-rehabilitation)
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Appendix 8 - practical information governance considerations

Data Protection Impact Assessment (DPIA)
Information and guidance on conducting DPIAs, can be found on the Information Commis-
sioner’s Office website: Data Protection Impact Assessments (DPIAs) | ICO.

General IG equipment
All devices require a minimum of password and or biometric protection. Other secure meth-
odsinclude a physical USB device, or external security card.

« Passwords should be unique and used only once. Use long passwords, a minimum or
12 characters are recommended, with a mixture of characters and punctuation marks.
Phrases that incorporate characters and punctuation marks, are easier to remember.

« Use asecure password manager with two-factor authentication, to store passwords or
store any written password in an offsite secure site.

« Do not save passwords in an unencrypted file, or on an unencrypted device.

« Ensure that any anti-viral and anti-malware is up-to-date, or preferably on automatic
updates on all devices.

« Ideally all devices should be encrypted, this includes desktops, laptops, phones, tablets
or any other mobile device.

« If anyrecording or transferring of personal data is to occur, then the device must be
encrypted.

« Devices should be set to automatically time out if not accessed, however, this time needs
to be extended when using for a remote session, to prevent lock-outs occurring during
aremote session.

« Itisadvisable notto use your personal devices for remote sessions unless they meet the
IG standards of your organisation. Check with your local IG policy documentation, if it
is permissible to use your own personal device.

« Eachuser must have anindividual account on each device. Accounts must not be shared
between different individuals.

Placement of video equipment

Consider using a mains-powered laptop with either a built-in camera or an external USB
camera (plugged into the laptop) that will provide greater freedom of camera placement.
An external USB camera with a tripod offers the greatest flexibility.

« Consider the use of a hands-free headset and earphones, to reduce the likelihood of par-
ticipants being overheard.

« Ensure that displays and video equipment are not visible to the public. The use of
screens may be useful, if a closed room is not available.

« Ensurethatvideo equipmentis placed to prevent photo bombing opportunities.

« Place video equipment at a suitable distance to allow participants to see a full body
view of the physiotherapist, if appropriate. Ensure that the field of view minimises the
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https://ico.org.uk/for-organisations/guide-to-data-protection/guide-to-the-general-data-protection-regulation-gdpr/data-protection-impact-assessments-dpias/

recording of the external environment, to protect external individuals from being seen
or participants being overseen.

« Ensure the areavisible on screen presents a professional setting and role models a safe
working and exercise environment.

« Advise participants to place their video equipment in order that carers, or relatives are
unable to see other individuals on screen as much as is practical.

« Itisdifficult to guarantee that no other individual will be able to oversee or overhear
a remote session, as participants often require additional support when accessing IT
equipment at home, or do not have a separate area to access equipment.

« The fact that other participants or carers maybe able to see individuals must be dis-
cussed with all participants at the initial assessment, and practical advice on how to
minimise this should be given.

Participant modesty
Advise participants on appropriate clothing and placement of cameras, to minimise the
potential for embarrassing situations to arise.

« An additional staff member should be available to discontinue a remote session imme-
diately, should inappropriate behaviour be noticed. Afollow-up phone call, can then be
made to correct the behaviour.

« Participants may be tempted to use blurring of their own backgrounds. If this is the
case, then they must be reminded to stand closer to the camera to avoid being blurred
out themselves.

Recording sessions
If asessionis to be recorded, you must ensure that the local recording device is encrypted,
and password protected.

« Consent must be sought from each individual and discussed before any such recording
occurs.

« External recording must be discouraged by participants and will need to be discussed
before commencing sessions. Most remote services will warn that an external recording
has been started. In this instance the assistant or physiotherapist should immediately
discontinue the remote session with the individual recording the event, and follow-up
with an explanatory phone call.

« Ifaremote system is used that does not warn of external recordings occurring, then an
alternative remote system must be used. Microsoft Teams has been validated as secure
by the NHS, and should be used as the gold standard when comparing remote services.

Emergency access

« Toreduce the effect of power failures an uninterrupted power supply (UPS) maybe used,
in combination with a mains-powered laptop. In the event of a temporary power failure,
the laptop will automatically switch to battery backup, and the UPS will allow power
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to remain to the router device, thus allowing the remote session to continue. The UPS
will provide power for a limited time dependent on the wattage of the router, however,
this should be sufficient to allow for a seamless switch to another device, or for a tem-
porary glitch in power to be corrected.

« Ifaremote session is interrupted, then a switch to an alternative remote device maybe
indicated such as a phone or tablet device. However, this device must be encrypted and
password or biometrically protected, if any recording of a session is to occur.

« Individuals must have access to an individual account, with an individualised password
on the back-up device to prevent multiple users accessing sensitive material.

« Conversations on encrypted social media are only protected end-to-end, meaning that
the conversations cannot be read whilst in transit. However, if either of the receiving
devices are not encrypted then the entire conversation maybe read if access is gained to
either of the devices. The device must be encrypted.

« Social media also allow access to be gained to messages through web access, that will be
password protected. However, if any device that is used that is not encrypted, then ac-
cess to those messages maybe possible. Examples are internet cafés or home comput-
ers, that allow guest user access. Do not use any device that allows for guest users and
ensure that accounts are individually accessible through a secure password.

« Checkyourlocal IG policy documentation for permitted devices, as personal devices are
often not allowed to be used within local organisations.
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ki Abstract

Introduction

This scoping review was produced by the ACPRC editorial board. Surgery was consid-
ered one of five key priorities for review and was subsequently separated into surgical
specialities.

Objective

The objective of this scoping review was to report the extent and methodological type
of evidence associated with post-operative physiotherapy in people who underwent
cardiac surgery.

Inclusion criteria

Studies with adult patients undergoing cardiac surgery, requiring post-operative phys-
iotherapy intervention, as part of the recovery process, and published between 2014
and 2021 were included.

Method

Searches were undertaken in PEDro, CINAHL, EMBASE, MEDLINE, PubMed, Google
Scholar and the Clinical Trials Registry. Article titles and abstracts were screened by
one reviewer, and full text articles appraised by two reviewers. Quality was assessed

and data was extracted using the relevant tools.
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Results

Initially, 2795 articles were retrieved, 41 articles were included in this scoping review.
The most frequent study methodologies were randomised control trials (n = 21),
observational studies (n = 8), systematic reviews (n = 3) and qualitative studies (n =2).
The sample sizes tended to be small and single centred.

Included studies explored mobilisation (n = 18), respiratory physiotherapy (n =12),
sternal wound precautions (n = 7), staff or patient experience (n = 3) and adverse
events (n=1). Targeted respiratory physiotherapy may be beneficial for patients who
are at high-risk of developing or have developed post-operative complications. Early
mobilisation shows good evidence to reduce length of stay. Allowing patients more lib-
eral use of their upper-limbs has also been shown to expedite recovery and reduce care
needs on discharge without increasing sternal wound breakdown, infection or pain.

Conclusion

The literature showed positive outcomes for physiotherapy interventions involving
early mobility and allowing an increase in upper-limb usage. Respiratory physiother-
apy techniques are beneficial when used with appropriate patients. Cost effectiveness
analysis should be undertaken. There is scope for an increase in qualitative studies
to be undertaken to focus on patient experience and patient reported outcomes.

Introduction

The ACPRC editorial board is comprised of respiratory physiotherapy clinicians and aca-
demics. The purpose of the board is to lead scoping, commissioning, co-ordination and
delivery of all new ACPRC guidance documents and resources, to facilitate knowledge shar-
ing and drive improvements in the quality of care for people with respiratory conditions.
A preliminary scoping day in March 2018 identified surgery as a priority area for guidance.
This was subsequently separated into cardiac, thoracic, and upper-gastrointestinal surgery.

For the purpose of this scoping review, cardiac surgery included valve replacements, valve
repairs, coronary bypass grafts, and other invasive cardiac procedures requiring a large
incision such as median sternotomy. The rationale for this, is that physiotherapy recovery
pathways are comparable between surgeries.

There has been a decline in the number of cardiac surgery operations performed in the U.K.
This has decreased from 41,586 procedures performed in 2008 and 2009 to 34,000 in 2019.
Mortality rates are low at 2.59%, and average post-operative length of stay is 7.8 days (1).
During this time there has been an increase in less invasive procedures such as percutane-
ous coronary interventions. Consequently, patients undergoing surgery have an increased
age, co-morbidities and more complex surgery (2).
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Systematic reviews have been undertaken for cardiac surgery and physiotherapy, and have
either incorporated other types of surgery, for example, thoracic and abdominal surgery (3)
or focussed solely on mobilisation after cardiac surgery (4, 5).

The aim was to undertake a scoping review to identify all types of post-operative physio-
therapy research, to provide a comprehensive representation of available evidence (6-8).

Objective
The objective of this scoping review is to report the extent and type of evidence, associated
with post-operative physiotherapy in people who undergo cardiac surgery.

Scoping review question
The primary scoping review question is:

« Whatevidence exists for the post-operative physiotherapy management of people who
have undergone cardiac surgery that require a hospital stay?

The secondary scoping review questions are:

« What number of studies and research methodologies have been carried out in relation
to post-operative physiotherapy, in adults undergoing cardiac surgery?

« Whatis the quality of the research carried out?

« What are the findings of the studies?

Definition of key terms
Physiotherapy intervention - treatment that is prescribed or carried out by a registered
physiotherapist, or an unregistered member of the physiotherapy team.

Surgicalintervention - invasive surgery that requires admission to hospital, (not per-
formed as a day case).

Mobilisation - to support and encourage patients to move. This may be to mobilise out-of-
bed, to march on the spot or walking.

Respiratory physiotherapy - physiotherapy interventions aimed to mobilise and remove
airway secretions, increase lung volume, reduce breathlessness and work of breathing.
This may include physical exercise, active cycle of breathing techniques, resistive training,
positive and negative pressure devices, and adjuncts.

Eligibility criteria

Participants
Inclusion criteria

« Adult patients undergoing invasive cardiac surgery requiring access through a chest
wound, for example, sternotomy, and that requires a post-operative hospital stay.

« Studyincludes acute post-operative physiotherapy.
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« Study published between 2014 and 2021. The start date of 2014 was chosen, as it al-
lowed a slight overlap in studies captured within published systematic reviews identi-
fied by the scoping review search.

« Article writtenin English.

Exclusion criteria

« Animalstudies.

« Paediatrics - defined as children less than 18-years-of-age.

» Day casesurgery.

« Cardiology interventions such as percutaneous coronary intervention, transcatheter
aortic valve implantation.

« Physiotherapy intervention prior to admission, for example prehabilitation and inter-
vention after hospital discharge, for example out-patient follow up.

Concept
Procedures that require post-operative physiotherapy intervention as part of the recovery
process.

Context
The context is in-patient, hospital-based surgery, based in any country of origin, within
state or privately funded healthcare.

Method

The scoping review objective was developed and agreed by the ACPRC editorial board.
The scoping team was formed, and the inclusion criteria agreed by the scoping team.

Search strategy

The search strategy was developed and agreed by the scoping team, with input from local
hospital and university library services (Appendix 1). A full search was undertaken of PE-
Dro, CINAHL, EMBASE, MEDLINE, PubMed, and Google Scholar. The Clinical Trials Registry
was also searched for any unpublished literature. All articles with search strategy terms
contained in the titles and abstracts were shortlisted. The search strategy, including all
identified keywords and index terms, were adapted for each database.

Types of sources

The scoping review considered all available evidence using experimental, and quasi-
experimental study designs including randomised controlled trials (RCT), observational
studies including prospective and retrospective cohort studies, case-control studies and
analytical cross-sectional studies. Other designs included systematic reviews, descriptive
observational study designs including case series, individual case reports and descriptive
cross-sectional studies. Qualitative studies that focused on qualitative data, such as phe-
nomenology, grounded theory, ethnography, qualitative description, and action research
were considered, as were text and opinion papers.
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Source of evidence selection

Following the search of databases and registries, all identified citations were uploaded into
web-based Endnote (9). Initially, 2795 articles were retrieved from the database searches
(n=2736) and clinical trial registers (n = 59). Following removal of 53 duplicate records,
onereviewer screened the titles and abstracts against the inclusion criteria. This process
excluded 2602 studies as they did not fulfil inclusion criteria. Full texts were retrieved for
140 articles, with 19 being unavailable. Each full-text article was screened by two review-
ers, and of the 121 full text articles reviewed, 80 were excluded due to a lack of focus on
physiotherapy specific treatment, or the intervention was conducted in the pre-operative
or post-discharge phases of care. Subsequently, 41 studies were selected for inclusion into
the scoping review.

Any ambiguity was discussed with the topic lead. The results are presented in Figure 1 the
Preferred Reporting Items for Systematic Reviews and Meta-analyses Extension for Scoping
Review (PRISMA-ScR) flow diagram (10).
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Data extraction

All articles were reviewed by two independent reviewers and data was extracted and col-
lated. Study quality was assessed using appropriate Critical Appraisal Skills Programme
(11) or Joanna Briggs Institute (12) tools. An appraisal tool template was completed for

each study, and submitted to the topic lead.

Duplicate records
removed (n=53)

Records excluded by title
and abstract (n =2602)

Reports not retrieved
as unavailable (n=19)

Reports excluded
by full text (n = 80)

Description/commentary
of practice (n=19)
Not focussed on

physiotherapy (n = 34)

Intervention in pre-operative

phase (n=15)
Non-invasive cardiac

surgery (n =3)
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Results

Number of studies and research methodologies

In total, 41 studies researching the post-operative physiotherapy management of people
who had undergone cardiac surgery and required a hospital stay were included in this
scoping review. This included a total of 7824 participants, ranging from 13 participants (13)
to 1419 participants (5). This did not include the number of participants in the systematic
review by Sullivan et al. (3) as it was not possible to differentiate participant numbers be-
tween cardiac, thoracic and abdominal surgery. The most frequent types of study design
were RCTs (n=21) of which three were pilot RCTs, observational studies (n =8) and system-
atic review (n=3). Two qualitative studies were included for review. The methodology types
and number of studies can be seenin Figure 1.
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O Figure 2: Methodology types and number of studies included.

The 41 studies were categorised by type of physiotherapy intervention. This included
18 studies (45%) investigating post-operative mobilisation, 12 studies (29%) reviewing
respiratory physiotherapy and respiratory interventions, seven studies (17%) exploring
sternal wound precautions and associated pain, three studies (7%) investigating staff and
patient experience and one study (2%) reporting adverse events during physiotherapy.
See Figure 2.
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O Figure 3: Methodology types and number of studies included.

Quality of research

Many of the studies (with some exceptions) had small sample sizes and were based in single
centres. For the RCTs, blinding was inconsistent across studies resulting in potential risk of
bias within the methods. The participants were appropriately selected and accounted for
through the pathway of the studies and the study protocols were outlined in nearly all stud-
ies. The outcome measures were largely easily replicable and appropriate to the patient
groups being investigated, however overall, there was little consideration of cost-benefit
analysis.

Study findings
A detailed summary of the studies is presented in the literature review table (Appendix 2).

The themes identified were respiratory physiotherapy, mobilisation and sternal wound
precautions.

Respiratory physiotherapy

Research relating to respiratory physiotherapy covered a range of interventions. Three
studies (14-16) looked at positive pressure interventions alongside early mobilisation fol-
lowing cardiac surgery. Kamisaka et al. (14) found that delivering pressure support may
have arole in improving dyspnoea in early mobilisation. Dholaki et al. (15) compared Bi-
level positive airway pressure and high-flow nasal oxygen (HFNO) on ambulation and found
both groups doubled the distance mobilised with ventilatory support. Pantoni et al. (16),
found continuous positive airway pressure (CPAP) on ambulation demonstrated increased
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exercise tolerance, tidal volumes, and oxygen saturation, as well as reduced dyspnoeain
comparison to the control group.

Three studies (17-19) investigated positive expiratory pressure (PEP) devices. They found
no benefit of PEP (17) or Acapella® (18) over conventional physiotherapy on pulmonary
function, post-operative pulmonary complications (PPCs), radiological changes or length of
hospital stay (17-18). Petterson et al. (19) found deep breathing exercises performed with
bubble PEP demonstrated significantly higher SpO, in standing versus sitting.

Incentive spirometry has been investigated with mixed results. In a systematic review, Sul-
livan et al. (3) reported that incentive spirometry alone did reduce PPCs. However, a pilot
RCT concluded that there was no statistically significant difference in lung function tests,
at post-operative day (POD) seven or on six-minute walk distance (6MWD) in incentive
spirometry versus diaphragmatic breathing (20).

Wu et al. (21) found the use of mechanical insufflation:exsufflation post-operatively,
had significantly improved lung function, but patients reported significantly more pain
compared with the Intermittent Positive Pressure Breathing Group. There was no differ-
ence in PPCs between groups.

Zochios et al. (22) found that prophylactic use of HFNO in patients with pre-existing res-
piratory conditions resulted in lower hospital length of stay and reduced intensive care unit
(ICU) readmissions in comparison to a standard care control group.

Cargnin et al. (23) found the use of post-operative inspiratory muscle training demonstrated
significantimprovement in maximal inspiratory pressure and non-significantimprovement
in 6MWD, with no difference in length of stay, lung function or quality of life. Another study
found that ACBT did not lead to physiological improvements compared to routine physio-
therapy (24).

Mobilisation

Studies have established that early mobilisation is beneficial compared to bedrest,
but there was no evidence of the optimal exercise prescription, or definition of early mobi-
lisation (5, 25).

Early mobilisation significantly reduced hospital length of stay (LOS) in five studies (26-30),
but not in other studies that reported no significant difference in LOS (4, 31-32). Intensive
care LOS was shown to have been significantly reduced by Afxonidis et al. (26), and was also
reported to be reduced, but not significantly by Chen et al. (4).

Four studies (29, 31, 33-34) all found no significant difference in 6 MWD between control and
intervention groups whereas one study (35) showed a significant improvement in 6MWD
in their small sample intervention groups. Kubitz et al. (36) reported that 80% of patients
fully adhered to their post-operative mobility protocol. Outcomes of supervised exercise
are variable, with one study showing a significant increase in step count when supervised
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by physiotherapists (37), but another showed no significant difference between orderly led
ambulation (31).

Physiological measures showed no significant differences following the interventions of
cycle ergometry (34). However, Tariq et al. (28) showed a significant improvement in SpO,
following mobilisation and respiratory physiotherapy within four hours of extubation.
Studies found no significant difference in left ventricular ejection function (29), respiratory
muscle strength (35) or lung function (35, 38) between an exercising intervention group and
the control group.

Miwa et al. (30) and Floyd et al. (32) showed no differences between control and interven-
tion groups, and the incidence of adverse events. Takei et al. (39) reported an incidence
of 18% of physiological abnormalities or potential safety events during physiotherapy,
but only 2% requiring treatment. The main adverse effects reported were altered blood
pressure and vertigo. The study by Sousa et al. (40) found the majority of physiological
abnormalities or adverse events were mild or near misses occurring more so with mechan-
ically ventilated patients.

Other interventions reporting positive impact on recovery are targeted exercise and edu-
cation (41) and distance walked based on wall art (42). There was a significant reduction
in costs in an early rehabilitation (<8 days) intervention group compared to the control or
delayed (>8 days) intervention group (29).

Sternal wound precautions

Work reviewing the long-established practice of strict sternal wound precautions has been
compared to modified sternal precautions, such as Keep your Move in the Tube (KYMITT)
(43-45). KYMITT is a post-sternotomy protocol that allows load bearing movement through
the upper-limbs whilst avoiding excessive stress to the sternal wound. This is achieved by
keeping upper-limbs at close range to the trunk, or as if you were placed in a tube. Both
Gach et al. (43) and Radfar et al. (44) found that implementing KYMITT was associated with
anincreased proportion of cardiac surgery patients discharged home, opposed to inpatient
rehabilitation or nursing facilities. The use of KYMITT did not increase wound complication
or readmission rates. Katjjahbe et al. (45) study showed substantialimprovement with KY-
MITT, but no significant difference at weeks four and 12. LaPier et al. (46) found the majority
of physiotherapists would implement wound support immediately after median sternot-
omy to reduce pain and to protect sternal healing. Restrictions related to the arms lifting
weights and heights were commonly employed but varied greatly in degree and duration.

Thoracic exercises showed a significant reduction in early (0-6 weeks) sternal pain post
cardiac surgery. However, there was no difference at three months (47). A systematic review
of continuous local anaesthetic in post-cardiac surgery patients (48) found no significant
differences in pain scores, distance walked, or for time to physiotherapy discharge.
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Boitor et al. (49) found hand massage in the critically ill cardiac surgery patients signifi-
cantly reduced pain immediately post intervention compared to active and passive control
groups, but they were unable to assess longer term benefit.

The qualitative studies explored patient’s experiences following cardiac surgery (13, 50).
They concluded that cardiac surgery causes both physical and emotional disturbance.
Relationships developed with healthcare professionals built safe spaces for discussion,
to prepare patients and families adequately for discharge.

Discussion

This scoping review outlines research published in key areas of physiotherapy and post
cardiac surgery management. There is a variety of respiratory treatment techniques and in-
terventions studied which makes concluding the impact of respiratory physiotherapy more
difficult. There is some evidence that initiating positive pressure such as CPAP or HFNO in
the early phase of care does positively impact patient recovery. However, physiotherapy de-
livered pressure treatment such as PEP and incentive spirometry are less likely to improve
outcomein the absence of PPCs. In patients who do not develop PPCs or have pre-operative
respiratory conditions, physiotherapy adjuncts do not expedite recovery and that these
treatment options should not be routinely delivered.

Research supports that mobility provides a multi-faceted impact on recovery including en-
hancing re-ambulation, cardiovascular improvement and contributes towards prevention
of PPCs.

There is strong evidence for early mobilisation, in reducing ICU and hospital LOS. However,
the optimal timings and frequency of mobility remains unanswered. There is evidence to
support that staff and a culture dedicated to mobilisation impacts step count and frequency
of mobility. These findings support the more holistic post-operative recovery approach,
involving patient experience and patient accountability for their care, in addition to phys-
iological recovery.

The pioneering work around sternal precautions has been a significant change in post-oper-
ative cardiac care, over the past few years. Due to the increasing age and frailty of patients,
the inability to use the upper-limbs to facilitate bed transfers, and aid sit-to-stand has an
impact on recovery, hospital length of stay and ongoing care needs on discharge. Evidence
provides assurance that the KYMITT approach does not lead to an increase in sternal wound
breakdown, infection or pain (51). It would be interesting to assess adoption of this practice
in cardiac centres.

The literature includes mainly quantitative research, however qualitative consideration of
the impact of staff and patient experience in recovery after cardiac surgery was included.
Additional consideration for further research would be multi-centred trials to enable
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greater sample sizes, and cost-benefit analysis in terms of both hospital and patient benefit
would allow for greater weight for supporting change in practice.

A limitation to this scoping review was that the search criteria excluded prehabilitation
and post-discharge exercise prescription such as cardiac rehabilitation programmes. Fur-
ther scoping reviews would be beneficial to identify studies relating to these areas.

Conclusion

In conclusion, the objective of this scoping review was to report the extent and methodo-
logical type of evidence associated with post-operative physiotherapy in people who un-
dergo cardiac surgery.

The initial search returned 2795 articles and following screening 41 studies were included
in the scoping review. A variety of different research methodologies were included in the
review which demonstrates diversity of evidence available.

The literature showed positive outcomes for physiotherapy interventions involving early
mobility, a culture that supports holistic post-operative recovery and allowing increased
use of the upper-limbs. It is more difficult to conclude which respiratory intervention pro-
vides the most benefit, and targeted use in patients with respiratory compromise appears
to be better than routine application. Cost effectiveness analysis needs to be undertaken.
There is scope for an increase in qualitative studies to be undertaken to focus on patient
experience and reported outcomes.

In addition to this cardiac scoping review, the editorial board has published separate gas-
trointestinal and thoracic scoping reviews and plan to publish a combined ACPRC surgical
position statement.
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Appendix 1 - search strategy

Search 1
Heart.

Cardiac.
Aortic.

Search2
operat#.

ORsurg#.
OR (postoperative or post operative or post-surgery or post-surgical).

Search 3
(physiotherap# or physical therap# or rehabilitati*).

OR (mobilisation or mobilization or mobilize or mobilise).
OR (exercis* or physical activity or fitness).

OR ambulat# OR walk# OR recovery.
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Appendix 2 - cardiac surgery and physiotherapy literature

summary
First Source Aim/purpose  Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Respiratory physiotherapy and respiratory complications
Alaparthi, India Effect of Pilot RCT. n=30, 1G1 - flow- PFTs, 6MWT, No statistically
2021 different 1G1,n=10, oriented functional significant
breathing mean age 63, incentive difficulty. differencein
techniques male 70%. spirometry. PFTsat POD7
on PFTs after except FVCin
valve surgery. 162,129, 162 -volume- 1G3 (p=0.024).
mean age 62, oriented
No statistically
male 78%. spirometry.
significant
1G3,n=10, 1G3 - difference
mean age 54, diaphragmatic in6MWT.
male 90%. breathing.
Volume
In addition to spirometry group
airway clearance (IG2) scored
and progressive statistically
mobility and significantly
stairs. better on the
functional
difficulty
questionnaire
when compared
to the IG3 group
(p=0.001) but not
when compared to
IG1 (p=0.04).
Sullivan, Canada Use of IS SR. 9 cardiac IS versus PPCs, mortality, IS alone compared
2021 in cardiac, studies respiratory PT. hospital LOS. with other

thoracicand
abdominal

surgery.

n=?-unable

to differentiate

cardiac,
thoracicand
abdominal

patients.

strategies did

not reduce PPCs
(95% CI0.80-1.43;
p=0.64, mortality
(95% CI0.04-3.17,
p=0.36,Z2=0.91),
or hospital

LOS (95% CI
-1.42-1.20,

p=0.87,Z=0.17).
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Wu, 2021 Taiwan Compare Retrospective n=51, Selectionbased  PFTs, PPCs. The post-
effect of MI:E observational MI:E group on availability operative
versusIPPBon study. n=21, of device. percentage of
lung function mean age 64, Treatment predicted FVC
after cardiac male 67%. for 5 days (58.4+4.74
surgery. MI:E group. versus 46.0 +
IPPB group
3.70%, p=0.042),
n=20, IPPB group.
and FEV, (62.4
mean age 63,
5.23 versus 46.8 =
male 57%.
3.83%, p=0.017)
were significantly
lessin IPPB group.
Statistically
significant higher
reported chest
pain in MI:E group
(61.9% versus
16.7%; p =0.002).
No statistically
significant
difference in PPCs;
pneumonia (95%
CI0.12-16.86;
p=0.777),
atelectasis (95%
C10.20-1.91;
p=0.402),
pleural effusion
(95% CI10.46-4.43;
p=0.544).
Pieczkoski, Brazil Effect of PEP RCT. n=48. 1G1 - PEP blow Compared pre- No difference
2020 in patients bottle device. op and POD3: between groups
IG1n=16
after cardiac ’ PFTs, in PFTs, MIP and
mean age 61, 1G2 - Expiratory . 3
surgery. Respiratory MEP, pain, PPCs,
male 69%. positive airway .
muscle strength, ICU or hospital
pressure.
IG2n=16, CXR changes, LOS.
mean age 65, CG- pulmonary.
L Unable to
male 69%. conventional complications,
. statically compare
physiotherapy. ICU and hospital
CGn=16, CXR changes due
LOS.
mean age 67, to smallsample

male 100%.

size.
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Cargnin, Brazil Does IMT after  RCT. n=25. IG-IMT 2 xday Lung function, Significantly
2019 heart valve from POD3 to MIP, functional improved MIP
IGn=13
replacement ’ 4 weeks postop.  capacity, inIG (p=0.005),
. mean age =62, .
improve QoL measured improvement
male = 69%. CG-IMT placebo .
recovery. pre-op and at4 in 6MWD for IG
group.
CG=12, weeks post-op. compared with
mean age =60, CG (p=0.019).
male =50%. Correlation
between MIP and
6MWD (r=0.72;
p=0.001).
Significant
association
between MIP and
lung function test
(FEV, p=0.003;
FEV,/FVC p=0.38).
No difference
between groups
in lung function
orQolL.
Derakh- Iran Comparison RCT. n=T70. IG-ACBT1xday PaO,, HR,RR, No significant
tanjani, of ACBT and in addition to pain score. differencein PaO,,
IGn=35
2019 routine PT ’ early mobility. Sa0,, RRand pain
. mean age =53,
on painand between groups.
X male =74%. CG=chest
respiratory
wall vibration
parameters. CGn=35,
and manual
mean age =52, o
percussionin
male =74%. .
addition to early
mobilisation.
Dholakia, USA Doestransport Retrospective n=20, Group 1 - Distance Both groups
2018 BiPAP or review Group1n=8, Transport BiPAP.  mobilised, doubled their
HFNO impact abstract. Group2n=12 reintubation mobility distance

mobility, PPCs,
and short-term
morbidity and
mortality.

No
demographic
details

available.

Group 2 - HFNO.
rate.

with additional
respiratory
support.

No numerical
data or statistical
analysis was
presented in

the abstract.

No detail on
control group or

previous ability.
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Zochios, U.K. Effect of HFNO  RCT. n=100. IG-HFNOforthe Hospital LOS, Mean hospital
2018 on hospital first 24 hours. ICUreadmission, LOS lowerinIG
IGn=51
LOS in cardiac ’ 6MWD, PFTs, (95% CI 11-44%;
mean age - 67, CG - standard .
surgery PROMs. p=0.004). Risk of
i . male - 61%. oxygen therapy.
patients with prolonged stay
pre-existing CGn=49, higher in CG (38%)
respiratory mean age - 69, versus IG (18%)
disease. male - 62%. (p=0.03).
IG had fewer ICU
readmissions
(p=0.02).
No differencein
ICU LOS, 6MWD,
lung function
tests, PROMs
between groups.
Naswa, India Comparing RCT. n=30, 1G =Acapella® CXR, hospital No significant
2017 ACBT and male =60%. % 10 breaths for LOS. difference in CXR
Acapella® IGn=15, 15 minutes or appearance or
on PPC mean age = 33. until tired. hospital LOS,
incidence 3 patientsin
. CGn=15, CG=ACBT for15
following CG developed
mean age = 31. minute or until
cardiac valve pneumonia.
tired.
surgery.
(Note- young
mean age).
Kamisaka, Japan Does Prospective n=56. Walked without Dyspnoea, 35 patients
2016 mechanical case series. VA (session A), leg fatigue, (63%) reported
i Mean age - 68, A .
ventilatory followed by ventilatory dyspnoea on first
male - 73%.
support walkingwithVA  parameters, walk. 18 (51%)
reduce (HFNOto3cm lung function, of these patients
dyspnoea H,0) (session physical responded to
during walking B), orin reverse function, CXR. VA support by

after cardiac

surgery.

order.

Classed as
dyspnoea group
if Borgincreased

by 1 point.

demonstrating
areductionin
dyspnoeaon

walking.
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ology
Pantoni, Brazil Effect of CPAP  RCT. n=27. IG - as CG plus Breathing Statistical
2016 on POD, CPAP10-12cm pattern improved
IGn=13
mobility. ’ H,0) during all variables, outcomesinIGin
mean age - 58, ) .. .
exercises. exercise time, some respiratory
male - 38%.
dyspnoea, Sp0O,. parameters;
CG - early mob,
CGn=14, V. (p=0.001),
respiratory . .
mean age - 57, minute ventilation
exercises.
male - 71%. (p=0.005);
exercise time
(p=0.04),
dyspnoea
(p=0.008),
SpO, (p=0.016).
No difference for
leg effort scores.
Pettersson, Sweden Evaluate RCT. n=189. 1G-3x10deep Sp0,, subjective  Significantly
2015 if DBEs breaths with breathing ability, higher SpO,
IGn=94
are better PEP devicein BP, HR, pain at instanding
mean age - 65, R . .
performed standing. rest, pain on group directly
Male -79%.
insitting or deep breathing.  after exercises
. CG-3x10deep
standing. CGn=95 (p=0.0001) and

mean age - 67,

breaths with PEP

device in sitting.

15 minutes after

Male - 87%. (p=0.027).
I1G able to take
adeeper breath
(p=0.004).
No significant
differencein HR,
BP, pain at rest or
on deep breathing.
Mobilisation/enhancement of physical ability
Afxonidis, Greece Effect of RCT. n=78. IG as CG plus ICULOS. Mean number
2021 early and additional of treatment
IGn=39, Hospital LOS.
enhanced PT session of PT sessions: 1G 16.6 +
. mean age 64, Haemodynamics
after cardiac PODO-3. 1.2,and 12.3+0.8.
male 87%. and lab tests;
surgery.
CG - conven- sodium, LOS statistically
CGn=39,
tionalPT2xday. potassium, significant lessin
mean age 65, .
DBE, IS, chest calcium, IG group (8.1 days
male 80%. X
percussion, glucose, versus 8.9;

chest binder,
coughing,
progressive

mobility.

haemoglobin,

lactate.

95% CI0.6-1 days,
p <0.001)

ICU LOS
statistically
significant less
inIG(23.2hrs
versus 25 hrs; 95%
CI1.3-3.2 hours;
p=<0.001).
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author
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origin

Design/
method-
ology

Sample size Comparison

Outcome

measures

Key findings

Chen, 2021

China SRand meta-
analysis of
effect of early
mobilisation
after cardiac

surgery.

SRand

meta-analysis.

n=652,
5 studies (one

study pre-op).

ICU LOS,
hospital LOS,
physical

function,

adverse events.

3 of 5studies
demonstrated
beneficial effect of
early mobilisation
on ICU LOS (95%
CI-2.01-0.04)
however

overall effect

not significant

(p=0.06).

3 of 5studies
demonstrated
beneficial effect
of intervention
on hospital LOS
is beneficial (95%
CI-3.96-0.71)
however

overall effect

not significant

(p=0.17).

Pizzorno,

2020

Italy Early post-op
rehabilitation
in patient>75

years old.

Retrospective
case control

study.

n=160. Both group:
aerobic,
Early

flexibility,
rehabilitation

resistance,
n=28o0,

neuromotor
mean age 79,

training.
male 56%.

Early
Delayed

rehabilitation

rehabilitation

=<8days
n=80,

from cardiac
mean age 79,

procedure.
male 53%.

Delayed

rehabilitation

=>8days
from cardiac

procedure.

6MWT, LVEF,
LOS, cost.

No significant
difference
between groups
for 6MWT, LVEF
or post-op

complications.

Early
rehabilitation
group hada
significantly
lower LOS (25.8
days versus 34.1
days; p <0.0001)
compared to
the delayed
rehabilitation

group.

Early
rehabilitation
group also showed
significant
reductionin

costs (p <0.0001).
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Ribeiro, Brazil Impact of RCT n=48, Protocols from Heart rate 1G1and IG2
2020 different PT CGn=16, POD1-3 variability, demonstrated
protocols on mean age 60, CG - respiratory hospital LOS. improved
heart rate male 69%. PT and ankle autonomic
variability exercises. response on POD,,
I1G1n=15,
and LOS than CG (p <0.05).
mean age 58, 1G1 - early
after CABG.
male 87%. mobilisation LOS shortest in
group - cycle 1G2 (8.1 days),
1G2n=17,
ergometry and versus IG1 (10.2
Mean age 62,
ambulation. days), versus CG
Male 59%.
(16 days) (p 0.03).
1G2 - virtual
reality group Note - 28 patients
-asIG1plus lost to follow
2 x Wii games up. Initialn=76,
toincrease UL data analysed
strength and for 48 patients.
cardiovascular
fitness.
Kubitz, Germany ERASin Retrospective n=50, Protocol Adherence 47 patients
2020 minimally observational meanage52, PODO-PT3 to protocol, undertook
invasiveheart  study. male 76%. hours after Sx, post-operative mobilisation

valve surgery.

aim to mobilise
POD1-4x

PT mobility
sessions

POD2 - Stairs
orcycling
POD3 &4 -
Independent

exercise.

complications.

3 hours after

surgery on POD,.

Fulladherence
to protocolin

80% patients.

Non adherence
due to nausea/
vomiting,
arrythmia, pain,
neurological

events.

Post-operative
complications
impacting early
phase of the

ERAs project;
disabling pain
(30%), nausea and
vomiting (35%),
compared with
7% each by late
phase of the ERAS

project.
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Zanini, Brazil Outcomes RCT. n=40. Conventional 6MWT, CPET G3&G4
2019 of different Gin=10 PT plus variable, PFTs, had greater
rehabilitation mean age 58, G1 - active respiratory impairment
protocols after male 90%. UL&LL muscle strength.  in functional
CABG. exercises, capacity (6MWD)
G2n=10,
early immediately
mean age - 57 i
ambulation, post-op compared
male 70%. .
IMT. to baseline vs G1
G3n=10 & G2 (p=<0.001).
G2 - active UL
mean age - 59,
&LL exercises, 30days post
male 60%. .
early ambulation op-G4had
G4n=10, G3-IMT least amount of
mean age - 61, G4/ CG - recovery. G1,23
male 70%. conventional had significant
PT (DBEs, EPAP, improvementin
chest clearance), post-op 6MWD
encouraged to compared to
walk from POD,. pre-op baseline
(p=<0.001).
All groups seen
2x day for 6 days. No significant
difference
between groups
in lung function
(FVCp=0.18;
FEV, p=0.055)
or respiratory
muscle strength
(MIP p=0.90,
MEP p=0.68).
Mean ICS
LOS longer
in CG (p <.05),
no difference
in hospital
LOS across
the 4 groups.
Borzou, Iran Effect of RCT. n=60. IG - 3 sessions Self-efficacy At discharge
2018 inpatient (education questionnaire. and 1 month
IGn=30
cardiac ’ and exercise) after discharge
o mean age 62, .
rehabilitation commenced feeling of general
. male 53%. .
on patient 72 hours after self-efficacy,
self-efficacy. CGn=30, surgery until feeling self-
mean age 58, discharge. efficacy, exercise
male 53%. self-efficacy and
CG - routine .
total self-efficacy
care.

significantly
betterin IG
(p=<0.001).
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
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ology
Cerqueira, Brazil Effect of NMES  RCT. n=59. IG - received 6MWT. No statistical
2018 after cardiac twice daily NMES difference
IGn=26, . .
valve surgery. in additional between groups
mean age 42,
toregular PT. 6MWD (95% CI
male 69%.
Total of NMES -64.87-65.97)
CGn=33 sessions. and walking
mean age 42, speed (95%
CG -usual
male 70%. . CI-0.55-0.57).
physiotherapy
2 x day.
Miwa, 2017 USA Effect of Quasi- n=925. Post. LOS, mortality, The implemen-
ambulation experimental implementation  readmission tation of
Post -
orderlies prospective -ambulation rates, discharge  ambulation
implementation
following design. orderlies location, orderlies showed
n=478
cardiac ’ mobilised hospital. a statistically
mean age 69 . . .
surgery. patients 1-4 complications. significant
Male 69%.
x day for 3-10 reductionin LOS
Pre- minutes. by 1 day (median
implementation and mean)
Pre-implemen-
n=447, mean (p=0.001).
tation - encour-
age 67, male
aged to walk No statistically
67%. o
by ward significant
team, no set difference
guidelines, indischarge
ambulation location, hospital
not recorded. readmission
rate, hospital
complications
or mortality.
Mungovan, Australia  Determine Prospective n=83. Twice daily Step count, PT supervised
2017 amount of observational PT sessions; physicalactivity = 50% of physical
Mean age 66,
physical study. respiratory, intensity in activity.
. male 70%. X o
exercise musculoskeletal metabolic Significant
undertaken movement, equivalents, increase in step
immediately walkingupto10  6MWD. count from
after cardiac mins per session. POD, to POD5
surgery. (p=<0.001).
Pack,2017 USA Evaluation of RCT pilot. n=36. IG - ambulation  Average daily No statistical
ambulation orderly directed  steps, 6MWD, significance
IGn=18
orderlies on ’ ambulation. LOS. between groups
mean age 62, .
recovery. 4 x day for 3-10 for average daily
male 72%.
minutes. steps, 6MWD, LOS.
CGn=18,
IG noted to have
mean age 69, CG - usual care,
more preferable
male 78%. nurse directed .
baseline

(no mention of

PT involvement).

characteristics.
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Santos, Brazil Effectsofearly SR 9 studies Lack of definition
2017 mobilisations included on early mobility,
after cardiac Totaln=1419. however early
surgery. mobilisation
is beneficial
compared
with bed rest.
No evidence
of optimal
prescription.
Takei, 2017 Brazil Is PT safein Conference n=258. 698 PT HR, BP, SpO,, 18% of
early post abstract of interventions temperature, RR, interventions
op cardiac observational observed. Haemoglobin. had physiological
surgery study. abnormality or
patients. potential safety

events (95% CI
15-21%), these
occurred most
commonly during
ambulation (40%)
and NIV (37%).
The main

adverse events
were altered

BP, and vertigo.
Only 2% (95% CI
1-4%) required
additional

treatment.
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Tariq,2017  Pakistan Effects of RCT. n=174, I1G - mobilised HR, BP, SpO,, PODO: Following
early exercise mean age - 52, tochairon PODO  RR,temperature, exercise, theIG
after cardiac male 76%. (within 4 hours dyspnoea, PPCs.  showed significant
surgery. of extubation) improvementin
IGn=87.
and chest PT. SpO, (p=<0.001)
CGn=87. and reduced
CG-asIGbut
RR (p =<0.001)
starts on POD,.
compared to
the CG.
POD1: Following
exercise, the IG
demonstrated
significant
reductionin HR
(p=<0.001) and
the CG showed
significant
improvementin
Sp0, (p=<0.001).
Reduced ICU LOS
inIG (no p value;
ICU LOS at 5 days
IG 31% versus CG
2%).
Borges, Brazil Effect of RCT. n=34. 1G - aerobic PFTs, respiratory  Both groups
2016 aerobic exercise (cycle muscle strength, experienced sig-
IGn=15
exercise after ergometery) 6MWT. Assessed nificant reduction
Mean age - 63
CABG. in addition to pre-op and post-op PFTs
Male 80%. . .
conventional PT.  at hospital (p=0.001-0.27)
CGn=19 discharge. but no difference
CG-
Mean age-73 between IG & CG.
conventional PT.
Male 53%.
DBEs,ULand LL Both groups

exercises,
progressive

ambulation.

maintained MIP
(p=0.14-0.16),
but reduction

in MEP
(p=0.004-0.006).

6MWD maintained
inIG (p=0.06),
but reducedin
CG(p=0.01).
Statistically
significant
difference
between

both groups

at discharge

(p=0.03).
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Floyd,2016 USA Evaluate Retrospective n=30. IG - progressive  ICU LOS, ICU Results not
effectiveness study mobility readmission, statistically
IGn=15
of progressive  matched ’ protocol. pressure ulcers,  significant for
. X mean age 65, .
mobility design. DVT. hospital LOS
male 87%. CG - no standard
protocol on (p=0.502),
activity protocol
PROM related CGn=15, ICU readmission
X . for post-op
to immobility. mean age 67, (p=0.301)
therapy.
male 80%. or DVT (p=0.492)
or pressure ulcer
(p=0.313).
Note - some
results combined
cardiacand
thoracic surgery.
Monte- Italy Assessment Prospective n=375. Introduction of Assessment of 25% patients
leone, 2015 of ability observational rehabilitative post op disability had no post-op
. Mean age 66 . o
post cardiac study. protocol. and impact of disability,
. Male 63%. o X
and thoracic rehabilitative 63% patients
No CG.

surgery and

recovery.

protocol.

classed as simple
deconditioning
and 12%

as complex
deconditioning.
Number of PT
sessions received
was associated
with severity of
deconditioning

(p=0.01).

138

Journal of ACPRC «Volume 55 ¢« Issue 1+2023

© Go to contents page




First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Trevisan, Brazil Use of cycle RCT. n=24. IG - as CG but 6MWT. IG non statistically
2015 ergometer substituting significant longer
X IGn=14 . .
in post CABG walking distance walked
Mean age - 58 5 .
recovery. with cycle in6MWT (312.2%
Male 71%
ergometery. 80.6 versus 249.7
CGn=10 +61.4;p=0.06)
CG-POD3. Chest .
Mean age - 63 No statically
PT, POD4-7 -
Male 80%. significant
addition of
differencein HR,
mobility, POD5
Sp0,,and Borg.
stairs.2x 20
mins per day.
Sternal wound and pain
Gach,2021 USA KYMITT impact Before n=1104. 1G - adoption Discharge 1G more
ondischarge. and after of KYMITT. location, independent at
IGn=4717
observational ’ incidence of discharge for bed
mean age 63, CG - sternal
study. sternal wound mobility (49%
male 69%. precautions to L
complications, versus 11%)
avoid pushing, .
CGn=627, functional status  and transfers
pulling, lifting
mean age 67, atdischarge. (66% versus 35%)
for 6-8 weeks.
male 71%. (p=0.001).
Significantly

more IG patients
were discharged
home (p=0.001),
with decrease

in referrals
toinpatient
rehabilitation or
nursing facilities.
No significant
difference in LOS
(p=0.97).

No significant
differencein
sternal wound
complications
between the
groups (p=0.68;
95% CI0.52-3.09).
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Radfar, USA Examine Abstract of n=856. Standard sternal  Case mixed Decrease in
2019 if KYMITT retrospective restrictions index, LOS by 0.10 days
. . Preimple- . .
impacts LOS observational versus KYMITT. length of stay. (no information
. mentation of .
following study. on statistical
KYMITT n=356. o
surgery. significant).
Postimple-
mentation of
KYMITT n=509.
Boitor, Canada Evaluate the RCT. n=60. 1G1-2 %20 mins Painintensity, Pain intensity
2018 effectiveness hand massage. painunpleasant- (p=0.011),
1G1n=20
of hand ness, anxiety, pain unpleasant-
Median age 64 1G2-2 x 20 mins
massage muscle tension,  ness (p=0.009),
Male 70%. hand holding.
on painand vitalsigns. anxiety (p=0.015)
anxiety IG2n=19 CG - standard and muscle
following Median age 68 care with 20 rest tension (p=0.053)
cardiac Male 84%. period. significantly lower
surgery. immediately after
CGn=21
hand massage,
Median age 63 R
compared with
Male 77%. .
hand holding and
standard care.
No difference
between hand
holding and
control group.
No difference
between groups
after 30 minutes or
POD1. No changes
invital signs.
Katijjahbe, Australia  Comparison RCT. n=T72. IG = modified SPPB, No significant
2018 of standard sternal upper-limb difference
IGn=36.
restrictive ’ precautions function, pain, between groups
mean age - 63,
sternal for 4-6 weeks. kinesiophobia, SPPB at week 4

precautions
and modified
sternal
precautions
following

sternotomy.

male - 86%.

CcGn=36,
mean age - 64,

male - 94%.

CG=usual
restrictive
sternal wound

precautions.

QolL, sternal
stability and
adherence
at week 0,

4and12.

(95% CI-0.2-2.3)
or week 12 (95%
CI-0.9-1.6),

nor secondary
outcomes.

Both groups
measurements
improved with

time after surgery.

No difference
in sternal

complications.
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LaPier, USA Survey physio-  Question- n=29. NA. Descriptive Sternal
2018 therapists naire. questionnaire; precautions
application type of sternal are commonly
of sternal precautions, prescribed to
precautions. RoM restriction,  patients following
weightlifting sternotomy,
restriction, their applicationis
duration of highly variable.
restrictions,
occurrence of
dehiscence,
sternal
instability
and pain.
Hong,2017 Australia Doesa RCT. n=75. IG - received Pain VAS No differences
continuous 0.5% score, walking in pain before
IGn=26
local Ropivacaine distance, or after PT
5 Mean age 60 A X .
anaesthesia solution via proportion from POD1-4
X Male 81%. .
improve two tunnelled of patients (p=0.110).
pain control Sham group parasternal discharged
No differencein
and walking n=25. catheters. on POD,.
) distance walked
distance post Mean age 62
Sham group - between groups
CABG. Male 80%. X
as above with (p=0.230).
CGn=24 saline solution.
No difference
Mean age 58 .
CG - standard in number
Male 83%. . . .
pain therapies of patients
(PCAand oral discharged
analgesia). from PT on POD4
(p=0.510).
Sturgess, Australia Do thoracic RCT (pilot). n=38. IG= Shoulder and At 4 weeks IG
2014 exercises individualised thoracic ROM, group reported
IGn=23
improve ’ thoracic exercise  pain, HRQoL. statistically
. mean age - 63, .
pain, RoM programme significant
male - 74%.
and HRQoL plus walking less sternal
following CGn=15 programme. pain (p=0.03;
cardiac mean age - 59, 95% CI-0.28-0.0).
CG=2xdaily .
surgery. male - 93%. No difference at 3
walking
months (p=0.79).
programme.

1G perceived home
PT contributed
more to recovery
(p=0.04;95%
CI-2.1-0.0).
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Patient and staff experience

Chang, Taiwan Earlyillness Qualitative n=13. NA. NA. Themes:
2017 experiences descriptive symptoms,
of unexpected  Semi physicaland
heartsurgery.  structured emotional
interviews. disturbances,

establishing new
life and support
after surgery.
MDT input and
education should
beinitiated as
soon as possible

to facilitate

recovery.
Lapum, Canada Facilitation Narrative n=17, NA. NA. Cognitive
2016 and barriersto  accountvia 10 patients ability post-op
discharge post  2interviews.  7nurses. impeded so
heart surgery. pre-op education

optimal time for
education.
Recommend
group and
scenario based
education.
Support needed
at home post

discharge.
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Bowen, USA Doesvisualart Quasi- n=86 CG1 - usual Distance walked, Statistically
2015 displayed on experimental  (included lower hospitalartwork frequency significant
walls motivate  design. extremity. on walls. walked, differencein
patients to revascular- art experience. distance walked
CG2 - no artwork
walk more isation). onday1inIG
on walls.
frequently (p=0.052).
CG1n=34,
and further 1G - artwork
. mean age - 61, No differencein
distances. created by
male - 80%, frequency walked.
hospital staff
cardiac surgery No statistically
on walls.

-47%.

CG2n=25,
mean age - 63,
male - 63%,
cardiac surgery
96%.

IGn=31,

mean age - 63,
male - 76%,
cardiac surgery

100%.

significant
difference in LOS.
Statistically
significant IG
walked further
on POD1 (median
370 feet),

than CG1and
CG2 (median 270
feet) (p=0.052).

No statistical
significance
differencein
number of times
walked per day.
No statistically
significant
difference was
found in total
mood disturbance
among the
three groups

at discharge

(p=0.78).

Patients in

IG reported
higher positive
art experience
compared to CG1

(p<0.05).
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First Source Aim/purpose Design/ Sample size Comparison Outcome Key findings
author origin method- measures
ology
Adverse events
Sousa, Brazil Adverse Prospective n=323 patients, Assessed against 935 PT sessions
2021 eventsduring  observational meanage-59, 12 physiological  observed
PTinICU study. male 57%. abnormalitiesor  46% of patients

after cardiac

adverse events,

had at least 1

surgery. plus severity adverse event.
20% incidence

(95% CI 18-23%).

rating.

Incidence of
adverse events:
suction 44%,
walking 40%,
NIV 37%,
sitting on edge
of bed 28%,
IPPB 26%.

Type of adverse
events: 74%
haemodynamic
changes, most
rated as near miss

or mild severity.

6MWD = six minute walk distance, BMWT = six minute walk test, ACBT = active cycle of breathing techniques,
BiPAP = bilevel positive airway pressure, BP = blood pressure, CABG = coronary artery bypass graft, CG = con-
trol group, CPAP = continuous positive airway pressure, CPET = cardiopulmonary exercise test, CXR = chest
XRay, DBEs = deep breathing exercises, DVT = deep vein thrombosis, EPAP = expiratory positive airway pres-
sure, ERAS = enhanced recovery after surgery, FEV, =forced expiratory volume in the first second, FVC =forced
vital capacity, HFNO = high flow nasal oxygen, HR = heart rate, HRQoL = health related quality of life, ICU =
intensive care unit, IG = intervention group, IMT = inspiratory muscle training, IPPB = inspiratory positive
pressure breathing, IS = incentive spirometry, KYMITT = Keep your move in the tube, LL = lower limb, LOS
= length of stay, LVEF = left ventricle ejection fraction, MI:E = mechanical insufflation:exsufflation, MIP =
maximal inspiratory pressure, MEP = maximal expiratory pressure, NIV = non-invasive ventilation, NMES =
neuromuscular electrical stimulation, PCA = patient controlled analgesia, PEP = positive expiratory pressure,
PFT = pulmonary function test, POD = post operative day, PPC = post operative pulmonary complications,
PROMs = patient reported outcome measures, PT = physiotherapy, QoL = quality of life, RCT = randomised
control trial, RoM = range of movement, RR = respiration rate, SpO, = peripheral oxygen saturation, SPPB =
short performance physical battery, SR = systematic review, UL =upper limb, VA =ventilator assistance, VAS =

visual analogue scale, V_ = tidal volume.
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The ACPRC editorial board was established in 2019 with the purpose of leading the scop-
ing, commissioning, co-ordination and delivery of all new ACPRC guidance documents and
resources. The purpose of the documents and resources is to facilitate knowledge sharing
and drive improvements in the quality of care for respiratory patients. And what a fantastic
job the board and topic teams have done in the last four years, which of course included a
global pandemic with respiratory physiotherapy being at the forefront of healthcare.

The initial hot topics were lung ultrasound, blunt chest trauma, physiotherapy manage-
ment of people post cardiac thoracic and cardiac surgery and airway clearance in adults
who were intubated. Each of the topic leads co-ordinated and supported a team to scope
the literature in the relevant areas and then decide the type of document that would best
summarise the information and provide guidance for the ACPRC members. The output of
the board over the last four years has been a commentary (1), a position statement (2) and
four scoping reviews (3, 4, 5, 6). These outputs have only been possible due to the incredibly
hard work, of the topic leads and teams.

So, what have we learnt from the first round of topics? Each task was a lot bigger than
anticipated! This was particularly so for the scoping exercise, and advice for future topic
leads is to have a streamlined process for the search, for example Joanna Briggs Institute,
and set aside more time than you would think to read and extract data from each study.
Deadlines were difficult to keep with other work priorities especially COVID-19, so flexibility
and getting the right people at the right time is needed to ensure that the task does get
finished. Having a mix of clinicians and academics on the teams was very helpful to provide
a broad skill set. Going forward, we could be more explicit about the skills, experience and
realistic time availability when recruiting team members. This does not mean that all team
members need to be highly experienced in every aspect of the process - all ACPRC members
have the skills that are needed, and support is there for you to develop.

Each output has research recommendations, some highlights are: the use lung ultrasound
outside critical care, effect of positioning for airway clearance in the intubated adult,
cost effectiveness of physiotherapy post-surgery, and qualitative studies exploring patient
and staff experiences.
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And so, we move to the next round of topics and a new chair to guide the board and teamsiin
their work. Congratulations to Agnieszka Lewko in being appointed new chair of the board.
The new topic teams are led by Izzie Easton - dysfunctional breathing pattern; Stephanie
Mansell - simulation, and Agnieszka Lewko - inspiratory muscle training. These topics are
shaping up to produce some very exciting resources to support ACPRC members.

I have thoroughly enjoyed my four years as chair of the editorial board, learning more
about evidence-based healthcare and working with wonderful people. I have no doubt of
the excellent value of these resources for ACPRC members in all areas of their work and in
supporting students and newly qualified physiotherapists as they pursue their careers.
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