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Editorial 

Editorial  
Owen Gustafson, Elizabeth King 

Journal of the Association of Chartered Physiotherapists in Respiratory Care 
Vol. 54, Issue 3, 2024 

We are delighted to bring you the third and 6nal issue of 
the Journal of the Association of Chartered Physiotherapists 
in Respiratory Care for 2024. 
As 2024 draws to a close, we are excited for the future 

of the ACPRC Journal in 2025. At the start of the year, we 
will be advertising for a member to join the Journal on an 
internship for six months. This internship will be suited for 
a member with very little experience of publishing in peer 
review journals but would like to gain experience of the 
process. During the six months the intern will gain experi-
ence of reviewing manuscripts, the peer review process, li-
aising with authors, and compiling and publishing an edi-
tion of the Journal. Please look out for the advertisement in 
the new year and do contact us to discuss the opportunity 
further. 
This issue has nine articles that encompasses a variety 

of manuscript styles and topics that highlight the breadth 
of work that is undertaken in respiratory physiotherapy. 
It opens with a thought-provoking commentary by Janice 
Harvey which discusses the role of physiotherapy in organ 
donation, and is followed by a service evaluation of physio-
therapy in the management of non-tuberculous mycobacte-
rial infection and pulmonary disease by Morrison et al. We 
have a variety of surgical articles in this issue by Finze et 
al., Pond et al. and Clarke et al. on the topics of head and 

neck surgery, prehabilitation and paediatric cardiac surgery 
respectively. This is followed by two articles on critical care 
which include a case study of personalised care by Jones 
et al. and a survey on inspiratory muscle training by Davis 
et al. Finally, the issue concludes with an ACPRC position 
statement on Simulation Based Education in respiratory 
physiotherapy and an accompanying commentary by the 
ACPRC Editorial board. 
The ACPRC Journal is supported by many peer reviewers 

who volunteer their time and expertise, and without them 
the Journal would not be able to function. At the end of this 
issue, we have thanked our colleagues who have taken the 
time to peer review for the Journal in 2024. 
We are keen to support members in developing both 

their projects for publication and their academic writing. 
We would like to encourage members to contact us to dis-
cuss at journal@acprc.org.uk if they would like support or 
guidance in developing your manuscript or potential ideas 
for publication. Additionally, if members would like the 
experience of peer reviewing articles, please get in touch 
and we will be able to support and guide you through that 
process. 

Dr Owen Gustafson and Miss Elizabeth King 
Co-Editors 

Gustafson O, King E. Editorial. ACPRC Journal. 2024;54(3):1.
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Commentary 

Physiotherapy for the Potential Organ Donor- are we maximising          
our role?   
Janis Harvey, BSc, MSc1 

1 Major Trauma Service, Royal In<rmary of Edinburgh 

Keywords: Organ donation, respiratory, physiotherapy 
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Is there a greater gift than that of an organ for trans-
plant? Optimising the potential organ donor, with the aim 
of increasing the number of organs available for transplant, 
has started to receive a lot more attention in the critical 
care Meld. This discussion has included how we as physio-
therapists could work to maximise our contribution. How-
ever, before exploring this further, we need to consider con-
sistency and equity of our practice. Is there discord between 
knowing we as physiotherapists have a role to play in in-
creasing the number of organs available for transplant and 
translating that to being actively involved in optimising the 
potential organ donor? There is a need for us to understand 
why and how physiotherapists can contribute while explor-
ing and addressing clinicians perspectives about their role 
for this patient group. 

THE RECIPIENT AND DONOR IMBALANCE 

For many living in the UK with organ failure, solid organ 
transplant remains the only means to restore essential 
functions and lengthen life. The number of people in need 
of a transplant in the UK is the highest in the last decade.1 

Unfortunately, the demand for organs continues to exceed 
supply, and many patients will have a long wait, or die, be-
fore suitable organs can be identiMed for transplant. Opt-
in legislation across the UK has seen a steady increase in 
the number of people on the NHS Organ Donation Register, 
but only a small number of people die in the right circum-
stances to be eligible to donate organs. 
In the UK there are two deceased organ donation path-

ways. Donation after circulatory death (DCD) follows con-
Mrmation of death using cardiorespiratory criteria. Time to 
asystole will impact the suitability of a DCD donor. Or-
gan donation after brain stem death (DBD) follows diagno-
sis of death using neurological criteria. For the DBD donor, 
once consent/authorisation for organ donation has been es-
tablished, critical care should transition seamlessly from 
treatment for recovery, to delivering evidence-based donor 
management to reduce organ injury. Unlike DCD, the pro-
gressive brainstem compression that occurs following neu-
rological death means DBD donors are at signiMcant risk 
from the adverse haemodynamic, metabolic, and hormonal 
effects which ensue and threaten organ viability for trans-
plant. 

OPTIMISING THE POTENTIAL DONOR 

Although referral rate of potential donors to the Organ Do-
nation Services Team remains high, conversion of poten-
tial donors to successful donors remains challenging.1 To 
maximise the quality and quantity of organs to be donated 
and thus successful transplantation of the available organs, 
management of the potential organ donor must be opti-
mised, particularly respiratory function which will enhance 
donor cardiopulmonary status.2 Healthcare staff, especially 
those within critical care, have a key role in achieving po-
tential donor optimisation, physiotherapists included. Our 
role as physiotherapists within critical care is well estab-
lished, particularly in providing respiratory assessment and 
a range of interventions to prevent, support and resolve 
respiratory failure,3 optimising respiratory function. This 
role of the physiotherapist is acknowledged in the NHS 
Blood and Transplant (NHSBT) DBD donor optimisation 
care bundles which are in use to promote consistency in 
clinical practice in adult4 and paediatric patients.5 Such 
bundles have also been shown to improve the rate of organs 
retrieved and function in those transplanted.6 The bundle 
indicates that in addition to delivering lung protective ven-
tilation strategies (which have been shown to double the 
number of lungs transplanted compared to conventional 
strategies7), head up positioning and airway suctioning, the 
patient should continue to have physiotherapy input. 

A ROLE FOR PHYSIOTHERAPY? 

It stands to reason that physiotherapists are well placed to 
contribute to optimisation of the potential donor- compro-
mised gas exchange and chest x-ray changes are the most 
common reasons for donor lungs failing to meet transplant 
suitability criteria8 and both can be improved through res-
piratory physiotherapy interventions. But despite this, best 
practice in this area of physiotherapy remains unknown9‑11 

and physiotherapy practices for the potential organ donor 
are variable and inconsistent.11 Thus, how can we as a com-
munity of respiratory physiotherapists maximise our role 
in the optimisation of potential organ donors and so con-
tribute to the expansion of suitable organs for transplant? 

Harvey J. Physiotherapy for the Potential Organ Donor- are we maximising our role?
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IS THERE A KNOWLEDGE GAP? 

Physiotherapy for the potential organ donor is a limited 
Meld of practice within critical care and so can be difMcult 
to amass clinical experience. Utilisation of physiotherapy 
networks and social media can prove fruitful in sharing re-
sources and has provided connections between clinicians 
with more (and less) exposure in the Meld. 
In my experience building relationships with local Spe-

cialist Nurses in Organ Donation (SN-ODs) has created 
valuable links between services, enhanced our knowledge, 
and supported clinical decision making. Having recently 
been involved in developing an education resource on the 
role of physiotherapists for potential organ donors for the 
SN-OD optimisation course, there is raised awareness of 
the physiotherapist’s role and advocacy in the wider multi-
disciplinary team. Therefore, it is important that all physio-
therapists are aware of our potential involvement with such 
patients. 
Donor management protocols often include strategies 

to optimise oxygenation which overlap with physiotherapy 
interventions but fall short of specifying continuation of 
physiotherapy. It is possible that this may impact engage-
ment of physiotherapists with such patients,9 but there is 
clear recognition of role contribution in the NHSBT donor 
optimisation bundle, which should be harnessed as an invi-
tation for physiotherapists in the UK to advocate for their 
involvement with this patient group. 
I have seen Mrsthand that delivering physiotherapy to 

potential organ donors is not a consistent priority, likely 
being compromised by competing clinical demands.11 It is 
widely recognised that many acute physiotherapy teams are 
under pressure to efMciently utilise an already limited re-
source. Is prioritising out the potential organ donor simply 
due to this? Or does a lack of knowledge about the physio-
therapist’s role/physiotherapists perspective of their role in 
this circumstance play a factor? This remains largely unex-
plored for UK physiotherapists in the available literature. 
The introduction of protocols to guide physiotherapy for 

potential organ donors could aid in achieving consistency 
of input. A 2021 Australian survey10 showed such protocols 
to be preferred in lower donation rate hospitals, but clinical 
reasoning preferred in higher donation rate hospitals. This 
may reNect organ donation being a small Meld of practice, 
so protocols are welcome in supporting less experienced 
teams/staff members. It seems logical for such guidance 
to be established by higher donation hospitals who have 
more exposure to this patient group. This is why in Edin-
burgh, where we have the highest number of organ donors 
in Scotland,1 a collaboration between physiotherapy and 
SN-ODs led to the development of local guidance for phys-
iotherapy management during donor optimisation, which 
has since been adopted in other hospitals across Scotland 
and adapted for use in other UK hospitals (Image 1). 
Ultimately, a consensus statement on the role of the 

physiotherapist for the potential organ donor would be a 
positive start towards improving consistency of input, as 
would UK based research to explore current usual care. In 
the meantime, this is a call to all physiotherapists who may 

be involved with this patient group to be curious- consider 
current practice, openly discuss the potential impact of res-
piratory physiotherapy for this patient group, connect and 
collaborate with local SN-ODs and most importantly, advo-
cate for our role in donor optimisation. 

Key points   
• The number of people in need of a transplant 
in the UK continues to exceed supply. 

• To maximise the quality and quantity of or-
gans to be donated, it is crucial that potential 
organ donors are optimised, particularly res-
piratory function. 

• Physiotherapists should be well placed to 
contribute to potential donor optimisation as 
respiratory physiotherapy assessment and in-
tervention can improve compromised gas ex-
change and chest x-ray changes. 

• Physiotherapy for the potential organ donor 
is a limited Meld of practice within critical 
care and so can be difMcult to amass clinical 
experience. 

• Utilising professional networks, local special-
ist nurses in organ donation, accessing avail-
able physiotherapy management protocols 
can all contribute to narrowing knowledge 
gaps, but ultimately UK based research is 
needed to explore current physiotherapy 
practice for this patient group. 
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Image 1   
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Long term conditions 

Expectations and reality: A survey of UK physiotherapy practice in           
the management of non-tuberculous mycobacterial pulmonary       
disease  
Lisa Morrison

1

, Sarah Bryant
2

, Marc Lipman
3,4 

1 Physiotherapy, Queen Elizabeth University Hospital, 2 Administrative support, NTM Network, 3 Respiratory Medicine, University College London, 
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Abstract  
Introduction  
The incidence of non-tuberculous mycobacterial infection and pulmonary disease 
(NTM-PD) is increasing nationally and globally. This is not only related to enhanced 
mycobacterial surveillance, but also host and environmental factors. Physiotherapy is a 
key component of the management strategy for NTM-PD but is not routinely available to 
all UK patients. NTM Network UK are developing multi-disciplinary national standards of 
care with the aim of supporting clinicians, promoting health-care provider education, 
and ensuring that people with NTM can access high-quality services throughout the UK. 

Methods  
Prior to the development of the national standards of care we undertook the Lrst national 
survey designed to better understand current physiotherapy management of people with 
NTM-PD and identify barriers to service provision. This survey was distributed and 
completed over a two-month period in 2022. 

Results  
Responses received from 52 experienced physiotherapists caring for people living with 
NTM-PD identiLed considerable variation in access to physiotherapy resources, with 33% 
of respondents not having the capacity to see new patients referred with respiratory 
symptoms related to their NTM-PD (deLned as NTM disease identiLed within the 
preceding 6 months), and 40% of respondents unable to offer routine outpatient 
physiotherapy reviews to people with established NTM. Barriers to service provision 
included a scarcity of funding for staff and devices for airway clearance, a lack of speciLc 
NTM-PD national guidance, and limited experience of personnel in relation to sputum 
surveillance and overall management of NTM-PD. 

Conclusion  
Alongside extra Lnancial resources, our results support the need for national quality 
physiotherapy standards for NTM-PD that can help minimise the identiLed variation in 
clinical practice. These should include the provision of training, education and 
experiential practice and reMection for physiotherapists. 

INTRODUCTION 

The incidence of non-tuberculous mycobacterial pul-
monary infections and disease (NTM-PD) is increasing both 
in the UK and globally.1,2 Whilst improved detection meth-
ods, greater awareness amongst healthcare professionals, 
and enhanced surveillance may account for some of this, a 
number of studies suggest that the underlying incidence is 
rising.1‑3 Possible explanations for this: include declining 

rates of M. tuberculosis infection potentially reducing popu-
lation immunity to mycobacteria; increases in environmen-
tal exposure to NTM e.g. through the use of energy-con-
serving lower temperature settings for home water heaters 
plus greater use of showers leading to more NTM-contain-
ing aerosol exposure; increased long-term antibiotic usage 
in inMammatory lung diseases, potentially creating a more 
favourable lung niche for NTM as normal bacterial Mora are 
reduced; greater use of medications that might impair usual 

Morrison L, Bryant S, Lipman M. Expectations and reality: A survey of UK physiotherapy
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host immunity to NTM e.g., immunosuppressive drugs; and 
the potential impact of person-to-person transmission of 
certain NTM species in some patient cohorts such as people 
living with Cystic Fibrosis (CF).3‑6 

In associated conditions such as bronchiectasis, persis-
tent detection of NTM in a patient’s sputum is associated 
with worse outcomes, such as weight loss and increased fre-
quency of pulmonary exacerbation.7 International guide-
line-recommended approaches to mitigate these are based 
on clinical studies and pragmatic expert opinion.8,9 These 
include physiotherapy review, advice on sputum clearance, 
sputum surveillance and lifestyle management. For exam-
ple, sputum collection, either expectorated or via sputum 
induction, for microbial culture is recommended every 3-4 
months in a person with NTM-PD. Anecdotally, good clini-
cal practice suggests that this is carried out by a respiratory 
physiotherapist experienced in airway clearance methods 
and sputum induction techniques that allow adequate sam-
ple retrieval. Through this regular surveillance, person-
alised treatment implementation and monitoring can oc-
cur. The wider role of the physiotherapist in NTM-PD can 
further minimise the consequences of repeated respiratory 
exacerbations in people with underlying lung disease such 
as bronchiectasis by educating patients in airway clearance 
techniques, as well as the use of adjunctive and nebulised 
therapies.9 

Despite the potential patient beneLts of specialist res-
piratory physiotherapy in this setting, a recent UK survey 
of clinicians managing patients with NTM-PD found that 
less than 50% had access to physiotherapy services that 
could support sputum retrieval, implementation of appro-
priate airway clearance or advice on physical activity and 
lifestyle.10 

There are no UK data on clinical physiotherapy practices 
for patients with NTM. We wanted to better understand: 
1) the current physiotherapy management of people with 
NTM-PD, and 2) why the recommendations for physiother-
apy in NTM guidelines are not being met by >50% of ser-
vices. 

METHODS 

NTM Network UK is a multi-professional grouping with 
membership from over 200 UK centres with a clinical or 
research interest in improving care for people affected by 
NTM. Its Physiotherapy Interest Group, which comprises 
18 physiotherapists from 13 UK clinical sites with experi-
ence of managing patients with NTM infection, developed 
a physiotherapy-speciLc national survey to explore the ser-
vices available to patients with NTM. This survey contained 
23 questions relating to referrals to physiotherapy, airway 
clearance provision/advice, sputum microbiology surveil-
lance, and current physiotherapy patient management of 
inpatients and outpatients, as well as people who were and 
were not on speciLc treatment for NTM. The survey was ini-
tially piloted within the NTM Physiotherapy Interest group 
and modiLcations made according to expert opinion, cur-
rent practices and other feedback received. The second iter-
ation formed the Lnal survey, with questions using phras-

ing that avoided inMuencing respondent choice, and the 
opportunity to submit free-text responses where appropri-
ate. Respondent characteristics were also collected. 
The survey was designed to examine physiotherapy in-

volvement in the NTM care pathway across the NHS. For 
this reason, the inclusion criteria speciLed UK-based respi-
ratory physiotherapists who identiLed as being in the care 
of children and/or adults with NTM. 
The survey was distributed electronically via the Asso-

ciations of Chartered Physiotherapists in Cystic Fibrosis 
(ACPCF) and Respiratory Care (ACPRC) in an email to their 
respective members. The survey was open from February to 
April 2022, with one additional email prompt to respond 
during this time. 
Responses were stored securely and analysed in Mi-

crosoft Excel. As this was a survey of practice using pro-
fessional networks for recruitment with no speciLc partic-
ipant interviews, neither formal ethics review nor written 
consent were required. There was no sharing of conLdential 
personal information or NHS speciLc data beyond basic nu-
merical statistics of people living with NTM. No indepen-
dent veriLcation of data/reports from local services was 
performed. 

RESULTS 

RESPONDENTS’ PLACE OF WORK AND SPECIALIST 
INTERESTS 

Fifty-two responses were received. As shown in Table 1, 
80% of respondents were from university hospitals or CF 
units and 20% District General hospitals. Two-thirds of re-
spondents treated adults, and almost half had a sub-spe-
cialty interest in bronchiectasis or CF. 

PHYSIOTHERAPY REFERRALS 

Most inpatient and outpatient referrals to physiotherapy 
services were from medical staff (reported by 20/52 (62%) 
and 38 (82%) of respondents respectively). Nursing and 
ward staff, including allied health professionals, were iden-
tiLed as responsible for referrals by 19 (35%) of survey par-
ticipants. Indications for referral are shown in Figure 1 with 
sputum clearance being the predominant reason in 98% of 
cases. 

FREQUENCY OF PHYSIOTHERAPY REVIEW 

One-third of respondents did not have the capacity to see 
new patients (deLned as NTM disease identiLed within the 
preceding 6 months) and 40% of respondents were unable 
to offer routine outpatient physiotherapy review to estab-
lished NTM patients. Barriers to service provision were 
highlighted as a scarcity of funding for staff, devices for air-
way clearance, plus a lack of clinician experience and na-
tional guidance. 
Where physiotherapy review was available, it was sched-

uled every 1–3 months for 40% of new NTM patients and 
most established NTM patients, with an annual review as a 
minimum. Physiotherapy review took place mainly in hos-
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Table 1. Respondent workplace and specialism     

Number of respondents, 
N=52 (%) 

Workplace setting 
   University hospital 
   District general hospital 
   Regional referral centre for NTM 
   Community setting 
   Other (includes Cardio thoracic, cystic <brosis and paediatric tertiary centres) 

27 (52%) 
10 (19%) 

3 (6%) 
2 (4%) 

10 (19%) 

Specialty 
   Adult Respiratory medicine 
   Paediatric Respiratory medicine 
   Adult General medicine 
   Adult Infectious diseases 
   Paediatric Infectious diseases 
   Other (includes adult and paediatric Cystic <brosis centres) 

33 (63%) 
12 (23%) 

1 (2%) 
1 (2%) 

0 (0) 
5 (10%) 

Sub-specialty 
   Bronchiectasis 
   Cystic <brosis 
   No subspeciality 
   NTM disease 
   Tuberculosis 
   Other (includes ILD, Home Oxygen service, complex chest, COPD, dif<cult asthma and breathing 
pattern disorders) 

25 (48%) 
25 (48%) 
9 (17%) 
4 (8%) 

0 (0) 
10 (19%) 

COPD, Chronic obstructive pulmonary disease; ILD, Interstitial lung disease 

Figure 1. Indications for referral to Physiotherapy.      

pital clinics (83%), though there was the occasional oppor-
tunity to be seen in the community (22%). 

AIRWAY CLEARANCE 

Airway clearance techniques plus device provision, de-
pended on the experience of the physiotherapist and fund-
ing. Over 40% of survey respondents (21/52) reported expe-
riencing funding issues; these were worse in settings where 
physiotherapists only reviewed out-patients. Breathing 

techniques predominated as the technique most frequently 
taught, followed by Positive Expiratory Pressure (PEP) de-
vices or oscillatory PEP devices. 

SPUTUM SAMPLING & NEBULISED ANTIBIOTICS 

Sputum surveillance was performed routinely by 75% of re-
spondents (39/52) for both in- and out-patients and in-
cluded obtaining 2–3 mycobacterial cultures plus bacteriol-
ogy. 
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Fifty-two percent (27/52) of physiotherapists were in-
volved in nebulised antibiotic challenges including adher-
ence monitoring. 

GUIDELINES ADHERENCE 

Where standards of care or guidelines (including for infec-
tion prevention and control) were reported as being fol-
lowed (in 21/52, 40%, responses), lifestyle and management 
advice was predominantly extrapolated from CF, British 
Thoracic Society or European Respiratory Society state-
ments.7‑10 These guidelines included room ventilation, de-
contamination of environments, segregation practices and 
timing of interventions, however the responses did not 
specify which guideline components were followed. 

DISCUSSION 

To our knowledge, this is the Lrst survey of clinical phys-
iotherapy practices used in the management of people with 
NTM-PD both nationally and internationally. We Lnd that 
despite being guideline-recommended 15 of 52 (33%) of 
survey participants reported that their UK physiotherapy 
service could not routinely assess new patients, and 21/52 
(40%) were unable to provide ongoing physiotherapy review 
to patients established on long-term anti-NTM treatment.5,
6 Whilst of considerable concern in themselves, these Lnd-
ings disguise the wide variation in what can be offered by 
specialist respiratory UK physiotherapy services as part of 
their package of care to people with NTM-PD. When specif-
ically asked about the barriers to providing an appropri-
ate physiotherapy service for people with NTM-PD, this 
appeared to be largely due to Lnancial and service pro-
vision limitations (including stafLng and training 15/52, 
29%). Based on the high frequency with which patients 
were referred to physiotherapy from other services, we be-
lieve that the value of specialist physiotherapy to patients 
with NTM-PD is recognised by other members of the multi-
disciplinary team. However, in the current physiotherapy 
workforce crisis and funding constraints, the provision of 
suitable physiotherapy services for this patient cohort is 
both poorly funded and staffed. If not urgently addressed, 
we believe that the majority of UK NTM services may soon 
be unable to offer a basic level of care to the increasing 
numbers of NTM-PD patients now being managed across 
the UK and any future standards of care may be unachiev-
able. 
We identiLed several areas of consistent good practice. 

These included 75% of services providing high-quality spu-
tum sampling for microbiology surveillance (crucial to 
guide management yet often not performed routinely in a 
busy medical clinic setting), and the capability to offer neb-
ulised antibiotic assessments in over half of responding ser-
vices. There was also considerable expertise and support 
for patients, though it is important to note that many re-
spondents work in specialist units, and so our results may 
not fully reMect practice where most UK NTM-PD is man-
aged (i.e. outside of these regional or specialist centres). 
Given the complexities of NTM infections, their associated 

treatment regimens and options for alternative physiother-
apy techniques, we believe that in addition to extra Lnan-
cial resource, the provision of training and education for 
physiotherapists, plus experiential practice and reMection, 
are necessary if we are to improve NTM-PD physiother-
apy management and develop quality services for the future 
management of this rapidly expanding patient population. 

LIMITATIONS 

Although the survey was supported and distributed by both 
the ACPCF and ACPRC, we cannot accurately determine 
whether all relevant physiotherapists saw it; and of those 
who did, the proportion who chose to complete it or their 
geographical location. The relatively small sample size is 
likely to be skewed towards specialist units, and hence care 
needs to be taken when extrapolating the results. Given 
this, it would be expected that our results are better than 
the national average as we have targeted respiratory phys-
iotherapists, and hence general medical physiotherapists 
may not have had the opportunity to respond. To ensure 
maximal response to this Lrst UK survey our questionnaire 
was intentionally brief. Detailed information on some as-
pects of current service delivery was, therefore, limited and 
could be explored through further studies including single 
person interviews and more speciLc questions. 

FUTURE WORK 

The lack of comparator studies both nationally and inter-
nationally argues for similar work to ours to be performed 
elsewhere. These would provide important information on 
both global physiotherapy stafLng and practice in people 
with NTM-PD; and support the development of national 
standards of care for people affected by NTM. Physiother-
apy services have a central role within this and the Lndings 
from this survey have been instrumental in the delivery of 
the NTM-PD aspect of these standards.11 In addition, this 
survey has highlighted areas where physiotherapy-speciLc 
guidance based on best clinical practice (and ultimately 
good-quality evidence) is needed. With this in mind, we 
are developing supplementary standards to support physio-
therapy practice. These will both complement and enhance 
the overarching NTM Network standards of care. It should 
be noted that there is signiLcantly less information on peo-
ple with NTM-PD reviewed in a community setting for ex-
ample; how care is delivered, frequency, quality and both 
positive or negative effects on the patient. This is another 
important area for future work. 

CONCLUSION 

Our results highlight considerable practice-pattern varia-
tion and argue for national physiotherapy quality standards 
for NTM-PD, plus the necessary funding to support these. 
NTM Network UK’s work in this area aims to support phys-
iotherapists, promote health-care provider education, and 
ensure that people with NTM can access high-quality ser-
vices throughout the UK. 
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Key Messages   
1. There is a wide variation in access to NTM 

physiotherapy services across the UK. This in-
cludes the provision and frequency of review 
for both new and existing patients. 

2. Barriers to NTM physiotherapy service deliv-
ery include limited funding for staff and de-
vices for airway clearance, a lack of clinical 
physiotherapy experience and national guid-
ance on NTM management. 

3. National standards of care and physiother-
apy-speciLc guidance based on best clinical 
practice for people affected by NTM are 
needed. 
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INTRODUCTION 

More than 12,000 new cases of head and neck cancer (HNC) 
are diagnosed each year in the UK, with projections ex-
pecting this to increase to more than 16,000 every year by 
2038-2040.1 With growing numbers of younger patients di-
agnosed with Human Papillomavirus (HPV) positive HNC, 
people are now living longer with the lasting effects of HNC 
treatment.2,3 

Neck dissection (ND) is an important treatment option, 
with almost half of patients diagnosed with tongue cancer 
in England and Wales between 2012-2013 undergoing this 
procedure.4 In recent decades, ND surgery has become less 
aggressive whilst achieving comparable oncological results, 
resulting in less radical ND and modiPed-radical ND being 
used.5‑7 

Post-operative shoulder dysfunction is a widely recog-
nised side effect of ND, although risk is variable depending 
on type of procedure and if there has been intra-operative 
injury to, or resection of, the spinal accessory nerve (SAN).8 

Despite preservation of the SAN, shoulder dysfunction, and 
subsequent impact on quality of life (QOL), remains a 
prevalent issue following even the most conservative ND 
approaches.9 

The initial focus of physiotherapy management of HNC 
surgical patients is to reduce the risk of post-operative pul-
monary complications associated with long general anaes-
thetic, recumbency and heavy smoking history.10 Respira-
tory physiotherapists may often be the only member of the 
profession to have contact with this patient group during 
their hospital stay. Therefore, this physiotherapy special-
ity is well placed to identify and support HNC surgical pa-
tients with post-operative shoulder dysfunction, as part of 
their holistic care. Shoulder rehabilitation is benePcial for 
patients with reduced function following ND and it is rec-
ommended that they begin progressive resistance training 
as soon as possible.11,12 Despite this, there is inconsistent 
provision of post-operative physiotherapy services.13 The 
ability to provide necessary neuromusculoskeletal manage-
ment to this specialist patient group is therefore a growing 
priority and concern for physiotherapy services. 
Through review of current literature, this commentary 

explores evidence for which SAN preserving ND patients 

are in greatest need of post-operative shoulder rehabili-
tation. To reQect current surgical practices, focus of this 
commentary will be on selective ND procedures only, with 
limited consideration to radical and modiPed-radical pro-
cedures. 

SELECTIVE NECK DISSECTION (SND) AND 
SHOULDER MORBIDITY 

Lymph node levels considered low risk of cervical metasta-
sis, and all non-lymphatic structures in the neck, are pre-
served in a SND.14 The spread of cancer to lymph nodes 
from HNC is often predictable which now enables SND to 
be performed as an alternative to more extensive proce-
dures.15 SND’s are associated with lower incidence of 
shoulder morbidity,16 however, the issue is not eliminated 
as the SAN remains vulnerable to trauma.9 This population 
is key for investigation given that a substantial proportion 
of patients with HNC undergo SND as part of their cancer 
treatment.17 

The SAN descends within the posterior triangle of the 
neck and is encountered in lymph node levels 2 and 5.15,18 

Inclusion of these levels has been linked with increased risk 
of shoulder dysfunction given proximity of lymph nodes to 
the SAN.15,19 Anatomically, the SAN divides level 2 into 
levels 2a and 2b, with level 2b lymph nodes situated pos-
terior to the SAN. The relationship between dissection of 
level 2b and shoulder impairment and function has been of 
much interest within recent literature. 
Three small experimental studies investigated shoulder 

morbidity outcomes for 2b-preserving, compared to non-
preserving surgery.5‑7 Shoulder range of motion (ROM) and 
QOL outcome measures featured in each study, and all 
demonstrated superior outcomes in favour of preserving 
level 2b. SigniPcantly greater impairment in shoulder ab-
duction at four to six months follow-up in those who un-
derwent level 2b dissection was a key Pnding amongst the 
three studies. The study populations represent the most 
common type of head and neck cancer,1 potentially provid-
ing good generalisability. 
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PHYSIOTHERAPY PROVISION 

Physiotherapy intervention after ND is indicated from ex-
isting literature.12,20,21 A 2019 systematic review concluded 
that patients with shoulder dysfunction after ND benePt 
from physiotherapy intervention, however, acknowledged 
that all studies presented varying issues with design.20 One 
included study demonstrated that progressive resistance 
exercise training has a benePcial effect on shoulder pain 
and function in patients with SAN dysfunction, and is now 
recommended within NICE guidelines.11,12 Participants at-
tended at least two supervised exercise sessions per week 
over a 12-week period.12 When considering application to 
National Health Service practice, the feasibility of provid-
ing this level of supervised intervention is unrealistic due 
to funding and resource limitations. Group sessions would 
be more achievable in terms of resources; however, this 
may not be an effective delivery model given complex and 
varying patient presentations. 
The benePts of physiotherapy, and evidence supporting 

prevalence of shoulder dysfunction in the least invasive ND 
procedures is clear.5,6,12,18,20 Despite this, current provi-
sion of physiotherapy services within the UK is inconsis-
tent and does not reQect patient need.11,13 Only a third of 
centres provide routine inpatient physiotherapy following 
ND and none routinely offer outpatient follow-up to all pa-
tients.13 Our own local patient feedback demonstrates a de-
sire for specialist physiotherapy however given the grow-
ing population of patients with HNC and limited funding 
availability, it is unrealistic to offer all ND patients special-
ist outpatient physiotherapy follow-up. Therefore, there is 
a need to identify which patient groups are at highest risk 
of shoulder dysfunction and should be prioritised to receive 
specialist input. 

CONCLUSION 

All patients who undergo ND for HNC are at risk of shoulder 
dysfunction due to sacriPce or potential trauma to the 
SAN.8 Highest risk groups are those who undergo more rad-
ical procedures.8,16 SAN preservation does not eliminate 

risk of SAN injury, subsequent shoulder dysfunction and re-
duced QOL, even in the most conservative procedures.5,6 

Level 2b dissection places patients at higher risk of shoul-
der dysfunction within the SND population, due to prox-
imity of lymph nodes to the SAN.15,19 In the presence of 
limited resources, it is reasonable to consider prioritisation 
of rehabilitation for patients who have undergone resection 
of the SAN and/or level 2b dissection. Group interventions 
should be explored for efPciency and efPcacy of delivery. 
Upskilling of the current physiotherapy workforce involved 
in the care of ND patients is required to deliver specialist 
intervention to this complex patient group. 

Key Points   
• All patients who undergo neck dissection for 
head and neck cancer are at risk of shoulder 
dysfunction. 

• Inclusion of level 2b is associated with higher 
risk of shoulder dysfunction. 

• Patients who undergo dissection of level 2b 
during neck dissection should be prioritised 
for post-operative specialist rehabilitation. 
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Abstract  
Background  
Prehabilitation is a multidisciplinary intervention aimed at optimising patients prior to 
surgery. Locally, integration of prehabilitation within the major oesophagogastric (OG) 
cancer preoperative clinical pathway is unclear. 

Aim  
To evaluate the prehabilitation service provision and preoperative clinical pathways for 
OG patients at a regional cancer centre. 

Methods  
A retrospective service evaluation of electronic patient records and staff survey was 
undertaken. Adults undergoing elective OG cancer resection surgery between October 
2022 to October 2023 were included. Patient characteristics and details of preoperative 
interventions were collected, and a survey sent out to staff involved in the preoperative 
pathway. The Pndings were evaluated against the Macmillan prehabilitation guidance. 

Results  
Ninety-Pve patients were evaluated, of which 70 (73.7%) received physiotherapy as part 
of prehabilitation. Reasons for non-receipt included: no referral (n=12, 48%), clerical 
errors (n=5, 20%), and missed appointments (n=8, 32%). Patients not receiving 
physiotherapy were older (median 70 years, IQR 58-77 vs. 66, IQR 61-73), had a higher 
proportion of open surgeries (53% vs. 47%), heart disease (28% vs. 8.5%) and obesity 
(72% vs. 2.8%) compared to those who did. Only 29/95 (30%) received dietetics input and 
none received psychological support. The staff survey identiPed that there is no funded 
prehabilitation service for dietetics or psychological medicine. Potential areas of 
improvement to align with the Macmillan guidance included: starting interventions 
promptly, and to develop dietetics and psychological medicine services as part of the 
prehabilitation service. 

Conclusions  
These Pndings will contribute to the development of the current prehabilitation service 
and inform future research. 

INTRODUCTION 

Oesophagogastric (OG) cancer is the 14th most common 
cancer in the UK, accounting for 9,300 new cases annually.1 

This type of cancer typically presents with dysphagia, in-
digestion, and reQux, which can lead to malnutrition and 
affect functional and psychological health.2,3 OG cancer 

is usually managed by radical treatment of neoadjuvant 
chemotherapy and surgical resection.4 

Pre-treatment Ptness assessment and optimisation can 
improve patients’ ability to undergo these interventions.4 

Cardiorespiratory Ptness is an independent risk factor for 
morbidity and mortality following surgery, and by opti-
mising this through prehabilitation, it can improve overall 
post-operative outcomes.5 The gold standard for assess-
ment of patient cardiorespiratory Ptness is through car-
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diopulmonary exercise testing (CPET) which can determine 
a patient’s physiological reserve to undergo neoadjuvant 
chemotherapy and surgical resection.6 Prehabilitation is a 
multidisciplinary preoperative approach delivered by phys-
iotherapists, dietitians, and psychiatrists to improve pa-
tients’ functional, nutritional, and mental wellbeing before 
cancer resection surgery.7 Prehabilitation has been found 
to be safe and effective at optimising patient function pre-
operatively8 and potential benePts post-operatively.9‑12 

The optimal prehabilitation content is currently un-
known due to heterogeneity of delivery and outcome mea-
sures in current literature.8 Studies suggest that improving 
physical conditioning can reduce hospital stays, post-oper-
ative complications, and costs, while boosting patient out-
comes and satisfaction.9‑12 Prehabilitation guidance has 
been created by Macmillan Cancer Support and suggests 
prehabilitation should include 150 minutes of moderate in-
tensity activity and two resistance training sessions per 
week, healthy eating conversations, and compassionate 
communication and information giving.7 This guidance in-
cludes all other aspects of prehabilitation including profes-
sions involved in delivering prehabilitation, timing of inter-
ventions before treatment, and prehabilitation setting.7 

Locally, a prehabilitation service for OG surgical patients 
has been in place since 2015, however, it’s integration into 
the wider preoperative pathway has yet to be evaluated. 
Given the potential benePts of prehabilitation, understand-
ing prehabilitation within the preoperative clinical pathway 
is crucial for enhancing patient care and surgical outcomes. 
Aim: To evaluate the prehabilitation service provision 

and preoperative clinical pathway for OG patients. 
The objectives are to: (1) identify which patients access 

prehabilitation services, (2) understand the preoperative 
clinical pathways, (3) gain insights from specialist preha-
bilitation clinicians, and (4) evaluate the Pndings against 
Macmillan prehabilitation guidance. 

METHODS 

STUDY DESIGN 

A mixed-methods retrospective service evaluation includ-
ing a review of relevant electronic patient records and staff 
survey. 

SETTING AND SAMPLE 

The service evaluation took place at a regional cancer cen-
tre in South East England, UK. All adult patients undergo-
ing elective OG cancer resection surgery between October 
2022 and October 2023 were included. Participants under-
going emergency or non-cancer OG surgery were excluded. 
Purposive sampling was used for the staff survey with only 
specialist clinicians with experience of managing patients 
during the preoperative pathway invited. 

ELECTRONIC RECORD DATA COLLECTION 

The patient characteristic data collected included: proce-
dure type, age, sex, ethnicity, index of multiple deprivation, 

smoking status, and comorbidities. The following interven-
tion dates were collected: surgery referral, diagnostic as-
sessments, OG surgery clinic, dietetics initial assessment, 
physiotherapy initial assessment, psychological medicine 
initial assessment, neoadjuvant chemotherapy start/end, 
CPET, patient education, surgery decision, and procedure 
date. Additionally, the number of attended and missed 
physiotherapy appointments were collected. The data were 
veriPed through random cross-checking against the patient 
record. 

STAFF SURVEY 

An online cross-sectional staff survey covering referrals, 
service provision, and outcome measure use was developed 
(Supplementary material). It included 39 possible questions 
(quantitative and qualitative) with conditional branching. 
Piloted by a third-party clinician, it was adjusted based on 
feedback. Hosted via Microsoft Teams, participants had six 
weeks to complete the survey. 

DATA ANALYSIS 

Patient and quantitative survey data were analysed with de-
scriptive statistics. All data were assessed for normality of 
distribution with means and standard deviations of medi-
ans and interquartile ranges (IQR) being used. A narrative 
analysis was undertaken for the qualitative elements of 
the staff survey. All Pndings were evaluated against the 
Macmillan prehabilitation guidance. 

ETHICAL CONSIDERATIONS 

The project underwent a research classiPcation review 
within the NHS Trust’s research and development depart-
ment. It was determined that ethical approval was unneces-
sary, and the project was registered as a service evaluation 
(Ulysses ID: 8756). All methods were performed in accor-
dance with the relevant guidance and regulations. 

RESULTS 

Between October 16, 2022, and October 15, 2023, 152 pa-
tients were identiPed for elective OG cancer resection 
surgery. After applying exclusion criteria, 95 patients were 
included in the analysis (Figure 1). Patient characteristics 
are shown in Table 1, with the majority being male (n=71, 
75%), a median age of 67 (IQR 59-74), and most undergoing 
an oesophagectomy (n=61, 64%). 

PREOPERATIVE INTERVENTIONS 

Of the patients eligible to attend a preoperative education 
session, 79% (71/90) attended. 7/25 (28%) of patients who 
did not receive physiotherapy underwent neoadjuvant 
chemotherapy. 69/95 (73%) received a CPET assessment be-
fore undergoing surgery. Only 29/95 (30%) received pre-
operative dietetics input. No patients were identiPed as 
having depression, therefore none received preoperative 
psychological support. 
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Figure 1. Flow diagram   

Of the 95 patients, 70 (73.7%) received physiotherapy 
as part of prehabilitation. Reasons for not receiving phys-
iotherapy included no referral (n=12, 48%), clerical errors 
(n=5, 20%), and missed appointments (n=8, 32%) (Figure 
2). The reasons for clerical errors or missed appointments 
were unavailable. The median (IQR) number of physiother-
apy appointments was 2 (1-3), with 33/202 (16%) missed. 
Patients not receiving physiotherapy had more open surg-
eries (53% vs. 47%), were older (median age 70, IQR 58-77 
vs. 66, IQR 61-73), and had more comorbidities like heart 
disease (28% vs. 8.5%) and obesity (72% vs. 2.8%) compared 
to those who received physiotherapy (Table 1). 

PREOPERATIVE PATHWAY 

All aggregated data are presented as median (IQR). Figure 
3 outlines the OG preoperative pathway. The referral-to-
surgery duration was 153 (132-183) days. After the OG 
surgery clinic, days to dietetics review was 4 (0-78), phys-
iotherapy referral 22 (4-35) days, neoadjuvant chemother-
apy start 49 (30-64) days, and initial physiotherapy assess-
ment 51.5 (32.5-74.5) days. Preoperative patient education 
occurred 98.5 (75-114.75) days before surgery, with surgery 
decisions made 21 (12.25-30) days prior, and CPET 16.5 
(12.25-30) days before surgery. 

STAFF SURVEY 

The survey was sent to seven specialist clinicians working 
during the data collection period, including one physio-
therapist, three dietitians, one psychiatrist, and two psy-
chological medicine nurses. Four responses were received 
(one physiotherapist, two dietitians, and one psychological 
medicine nurse). It identiPed that there is no funded pre-
habilitation service for dietetics or psychological medicine. 

REFERRALS 

Dietitians review all OG cancer resection surgery patients 
due to their high malnutrition risk, identiPed in OG MDT 
meetings or referred by other clinicians. Dietitians Pnd this 
system effective in ensuring no patients are missed. Psy-
chological medicine screens all general oncology patients 
for depression, treating those who meet the criteria, and 
accepts referrals from other clinicians. Physiotherapists 
rely solely on referrals and believe the process could im-
prove with clearer referral criteria and clinician awareness. 

SERVICE PROVISION 

Physiotherapy, dietetics, and psychological medicine are 
offered in a multimodal format including face to face, via 
telemedicine, or virtually. Dietetics and psychological med-
icine use screening tools for assessment, while physiother-
apy does not. Dietitians assess weight loss, hand grip 
strength, symptom and malnutrition severity, while psy-
chological medicine uses the PHQ-9. Dietitians attend OG 
MDT meetings, but physiotherapy and psychological medi-
cine do not. Due to stafPng constraints, dietitians prioritize 
high-risk patients and feel they do not provide adequate 
subsequent follow-up treatments. Physiotherapy follows 
Macmillan guidance, offering personalized exercise pro-
grams, including resistance training, aerobic and inspira-
tory muscle training using a POWERbreathe medic device. 
Lack of face-to-face contact remains a challenge for phys-
iotherapy. 

OUTCOME MEASURE USE 

All specialities use outcome measures, but there is no wider 
service evaluation or patient feedback. Dietitians track 
weight and intake, while physiotherapists use 30-second 
sit to stand tests, 60-second step up test, 60-second wall 
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Table 1. Patient Characteristics   

Patient Characteristic Total 
Patients 

(n=95) 

Patients who did receive 
preoperative physiotherapy 

(n=70) 

Patients who did not receive 
preoperative physiotherapy 

(n=25) 

Procedure n (%) 

Oesophogogastrectomy 61 (64%) 53 (76%) 8 (32%) 

Gastrectomy 34 (36%) 17 (24%) 17 (68%) 

Open procedures 46 (48%) 33 (47%) 13 (52%) 

Minimally invasive procedures 49 (52%) 37 (53%) 12 (48%) 

Index of multiple deprivation (median 
(IQR)) 

8 (6-9) 8 (6-9) 8 (6-9) 

Age median (IQR) 67 (59-74) 66 (61.25-73) 70 (58-77) 

Sex n (%) 

Male 71 (75%) 54 (77%) 17 (68%) 

Female 24 (25%) 16 (23%) 8 (32%) 

Comorbidities n (%) 

Asthma 17 (18%) 14 (20%) 3 (12%) 

Heart disease 13 (14%) 6 (9%) 7 (28%) 

Obesity or BMI of > 30kg/m2 20 (21%) 2 (3%) 18 (72%) 

Functional comorbidity Index (median 
(IQR)) 

1 (0-2) 1 (0-2) 1 (1-2) 

Eligible patients' attendance at a 
preoperative patient education session 
n (%) 

71/90 (79%) 60/70 (86%) 11/20 (55%) 

Neoadjuvant chemotherapy n (%) 41 (43%) 34 (49%) 7 (28%) 

Cardiopulmonary Exercise Test n (%) 69 (73%) 58 (83%) 11 (44%) 

Preoperative dietetics input n (%) 29 (31%) 26 (51%) 3 (12%) 

Preoperative psychological input n (%) 0 (0%) 0 (0%) 0 (0%) 

Attended preoperative physiotherapy 
sessions (median (IQR)) 

- 2 (1-3) - 

Missed preoperative physiotherapy 
sessions n (%) 

- 33/202 (16%) - 

push up test, BORG rate of perceived exertion, and resis-
tance level of the POWERbreathe medic device for inspira-
tory muscle training. Prehabilitation lacks leadership and 
collaboration with cancer networks. 

MACMILLAN GUIDANCE 

This evaluation identiPed potential areas for improvement 
to align with Macmillan prehabilitation guidance, as shown 
in Figure 4. Potential areas for improvement include re-
viewing all OG patients, physiotherapists attending cancer 
MDT meetings, timely interventions, physiotherapy 
screening tools, community-based delivery, better outcome 
monitoring, and developing dietetics and physiological 
medicine services to become part of prehabilitation. 

DISCUSSION 

This retrospective, single-centre service evaluation of pre-
habilitation before OG surgery identiPed potential areas for 
improvement. While physiotherapy was funded for preha-
bilitation, dietetics and psychological medicine were not. 

Despite all OG patients being eligible, not all received phys-
iotherapy due to no referral into the service, clerical errors, 
and missed appointments. Evaluating prehabilitation in the 
context of the preoperative patient pathway demonstrated 
the delay in physiotherapy interventions relative to the 
start of neoadjuvant chemotherapy treatment. It also 
demonstrated that other important testing such as CPET is 
used towards the end of the preoperative pathway rather 
than during the patient optimisation period. Evaluating the 
service against the Macmillan guidance allowed for the 
identiPcation of further areas for improvement, speciPcally 
exploring the setting in which prehabilitation takes place. 
Locally, further work is required to meet this guidance, and 
we recommend engaging stakeholders to create sustainable 
change. 
In this service evaluation, physiotherapy was the main 

component of prehabilitation; however, a multimodal ap-
proach may better improve post-operative outcomes.13,14 

The LIPPSMAck POP trial10 demonstrated that a single pre-
operative physiotherapy session reduced post-operative 
pulmonary complications, however others suggest that a 
multi-professional prehabilitation service may be more ef-
fective in reducing all post-operative complications.13 
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Figure 2. A +ow diagram showing reasons patients did not receive preoperative physiotherapy.            

Figure 3. OG preoperative pathway. The timeline shows the time frames between preoperative interventions.             

Macmillan guidance recommends multiprofessional input 
into patient physical, nutritional, and psychological 
health.7 However, in a Macmillan evidence review, it was 
found that physical Ptness optimisation by physiotherapy 
is commonly included within prehabilitation programmes, 
but input from professions such as dietetics and psycho-

logical medicine vary.14 Due to the ongoing heterogeneity 
of prehabilitation interventions within the evidence base 
there are no conclusions that can be made regarding the 
optimal approach. 
The assessment of prehabilitation within the preopera-

tive pathway revealed physiotherapy interventions are de-
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Figure 4. Traf*c light table.    
A trafPc light table outlines how well the prehabilitation service is performing in relation to the Macmillan prehabilitation guidance. Green shows this is being achieved by the preha-
bilitation speciality. Yellow shows that it is partially being achieved and red shows that it is not being done. 

livered late, with CPET instigated immediately before 
surgery to inform patient Ptness for surgery. Optimising 
patient Ptness before the start of chemotherapy treatment 
has been shown to improve the tolerance15 and completion 
of chemotherapy.16 In the local preoperative pathway, 
neoadjuvant chemotherapy started a median (IQR) of 49 
(30-64) days after the OG clinic, whereas the initial physio-
therapy assessment was a median (IQR) of 51.5 (32.5-74.5) 
days after. This shows that physiotherapy is commencing 
after the start of neoadjuvant chemotherapy treatment. Lo-
cally, physiotherapy interventions should be deployed 
sooner to potentially improve the completion of neoadju-
vant chemotherapy treatment. Cardiorespiratory Ptness is 
an independent risk factor for post-operative morbidity and 
mortality,5 therefore, this assessment should be adopted 
earlier in the preoperative pathway as a screening tool to 
assess patient risk and guide further assessment and treat-
ment.6 CPET should be explored earlier in the preoperative 
pathway to guide individual prehabilitation and exercise 
prescription. Anaesthetists complete the local CPET evalu-
ation in an isolated room, which prevents technicians from 
performing the test, making it costly to complete. By eval-
uating prehabilitation in the context of the preoperative 
pathway, it has demonstrated areas for change including 
timing of interventions and identifying suitable alterna-
tives for Ptness testing. 
The local prehabilitation service operates face to face 

in the hospital, via telemedicine, or virtually. Home-based 
and telemedicine prehabilitation programmes have been 
found to be accessible, feasible, and easy to follow by pa-
tients for older patient groups,17 but others have found 
the benePts of community and face to face support ben-

ePcial for their mood and adherence to prehabilitation.18 

A qualitative review of patients undergoing telemedicine 
prehabilitation found they appreciated the Qexibility and 
accessibility but felt peer support would have been bene-
Pcial.19 Understanding the barriers to receiving prehabili-
tation should be investigated to ensure those most at risk 
receive prehabilitation treatment. Tailoring the setting of 
prehabilitation to accommodate the diverse needs of the 
patient population may create an environment conducive 
to prehabilitation uptake and should be investigated in the 
future. 
This evaluation has limitations. Findings are not gener-

alizable beyond the local NHS Trust, but practical recom-
mendations can be applied for service improvement. The 
staff survey was not validated, though it was rePned 
through pilot testing. Some data were unavailable due to 
incomplete documentation. Strengths include the mixed-
methods approach, consecutive sampling to reduce bias, 
and inclusion of multi-professional interventions. Preha-
bilitation was evaluated within the preoperative pathway, 
providing a comprehensive service review. 

CONCLUSION 

This retrospective, mixed-method, service evaluation iden-
tiPed several areas for improvement in the local prehabil-
itation service. 25/95 (26%) of OG patients were not iden-
tiPed to receive preoperative physiotherapy, despite all 
patients undergoing an elective cancer resection surgery. 
The preoperative pathway identiPed intervention timing 
and highlighted areas for optimising treatment. Evaluation 
of the service against the Macmillan guidance provides in-
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sight into compliance and shows areas for improvement. 
Future areas for investigation should include audit against 
the Macmillan guidance, evaluation of prehabilitation on 
post-operative outcomes, exploring the role of CPET within 
the preoperative pathway, and understanding patient pref-
erences regarding prehabilitation setting. 

Key Points   
• Prehabilitation should include optimisation 
of a patients functional, nutritional, and psy-
chological health, yet physiotherapy is only 
funded profession in this local prehabilitation 
service. 

• Understanding the prehabilitation service in 
context of the wider preoperative pathway 
will allow for optimisation of patient treat-
ment. 

• Evaluating the service against the Macmillan 
prehabilitation guidance shows clear areas for 
local improvement. 
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Abstract  
Background  
Congenital heart disease (CHD) is the most common form of congenital abnormality 
present at birth representing 57.1 per 10 000 live births in England. Many children with 
CHD will undergo lifesaving surgery, and a proportion will require post operative 
monitoring in a paediatric intensive care unit (PICU). Physiotherapy in PICU has 
historically focused on respiratory management. However, newer responsibilities include 
developmental assessment and rehabilitation of motor-delay and motor-function. 

Aim  
Explore physiotherapy service provision for children with CHD post cardiac surgery in the 
United Kingdom (UK) and Ireland. 

Methods  
Literature was used to develop a questionnaire, containing 32 questions. This was 
emailed to physiotherapists at 12 Trusts providing paediatric cardiac surgery in the UK 
and Ireland in July 2022. This questionnaire was registered and approved by the Trust as 
a service evaluation. 

Results  
Ten Trusts completed the questionnaire, with a response rate of 84%. There was variety 
in service provision. Respiratory physiotherapy assessments occurred at all sites (10, 
100%). Rehabilitation referral processes, timing of assessments and treatment dosages 
differed. Sternal precaution advice was provided at eight sites (80%). Referral criteria and 
practice for outpatient follow-up and community physiotherapy varied. 

Conclusion  
Physiotherapy service provision for children with CHD in the UK and Ireland varied. 
Routine respiratory assessment is common practice, however, the effectiveness of 
subsequent interventions in ventilated children remains inconclusive. Routine outpatient 
physiotherapy is infrequent although the evidence highlights the importance of ongoing 
specialist rehabilitation. Further research is needed to develop guidelines and standardise 
care. 

INTRODUCTION 

Congenital heart disease (CHD) is the most common form 
of congenital abnormality present at birth representing 57.1 
per 10 000 live births in England.1 In the United Kingdom 
(UK), approximately 4 000 operations for CHD in children 
are performed annually. Of these, around 75% require a pe-

riod of post-operative recovery on a Paediatric Intensive 
Care Unit (PICU).2 

Physiotherapy practice on PICU has historically focused 
on respiratory management of ventilated patients. The ef-
fects of anaesthesia, surgery and mechanical ventilation 
can lead to reduced lung volume and secretion retention 
in children post cardiac surgery. This can increase the risk 
of developing ventilator acquired pneumonia (VAP). Higher 
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incidences of VAP have been reported in children with CHD 
post cardiac surgery compared to other patient groups on 
PICU.3 Physiotherapists have in-depth knowledge regard-
ing the assessment and management of secretion retention 
associated with being intubated and ventilated. 
Due to increased awareness that a period of critical ill-

ness can lead to a loss or delay in motor function, phys-
iotherapy practice on PICU has expanded to include as-
sessment and rehabilitation of motor function.4 A period 
of illness requiring a PICU admission can lead to motor 
delay or a loss of motor function in children.5 CHD can 
impact antenatal brain development leading to motor de-
velopmental delay.6 The effects of being critically ill on 
PICU, in addition to pathological risk factors associated 
with CHD, mean many children require rehabilitation fol-
lowing surgery. Physiotherapists have specialist skills in the 
assessment and rehabilitation of motor delay and loss of 
motor function. 
Sternal precaution advice is routinely used in clinical 

practice for patients who have undergone a sternotomy.7 

However, this advice can impact developmental and reha-
bilitation activities completed by physiotherapists. 
There is a role for physiotherapists in the assessment 

and management of children with CHD post cardiac 
surgery. However, there is a lack of literature exploring 
physiotherapy service provision and practice in this patient 
group. 
This project evaluated physiotherapy practice and ser-

vice structure for children with CHD post cardiac surgery in 
the UK and Ireland, in three key areas. 

METHODS 

A self-completed questionnaire of physiotherapy depart-
ments in UK and Ireland level 1 centres providing paediatric 
cardiac surgery, was conducted. This method was chosen 
as it captured quantiQable data from individuals at a single 
point in time.8 Although not a web-based questionnaire the 
project was designed using the CHERRIES guidelines.9 As a 
service evaluation, this project was not classed as research, 
therefore formal ethical approval was not required, as per 
UK Health Research Authority guidance. It was registered 
and approved by the Trust (CARMS 31431). 
The questionnaire content was derived from relevant 

literature and clinical experience of authors SC and NM 
(supplementary material 1).   The questionnaire took ap-
proximately 15 minutes to complete and included 32 mul-
tiple-choice and open-ended questions. An e-link to the 
questionnaire was shared in July 2022. To ensure a variety 
of Trusts were represented nationally, demographic infor-
mation collected was limited to the location of the re-
sponding Trusts. No identiQable personal information was 
collated. Face and content validity was achieved by pilot 
testing the questionnaire using physiotherapists from two 

Trusts. Following pilot testing, the introductory wording 
was modiQed, seven questions were rephrased, and the lay-
out was altered. 
The physiotherapy UK extracorporeal membrane oxy-

genation (ECMO) specialist interest group were approached 
regarding the project as this group had representatives in 
level 1 cardiac Trusts. A verbal explanation of the project 
was completed and an email mailing list of individuals 
within the specialist interest group was obtained. The ques-
tionnaire could be distributed to other physiotherapists 
within their organisation if these individuals were best 
placed to complete the questionnaire. The results were 
stored on a secure NHS drive. Descriptive statistics were 
used to analyse and report results. 

RESULTS 

Ten sites completed the questionnaire, with a response rate 
of 84%. All questionnaires were completed in full. Re-
sponses were from sites in the UK and Ireland. 
All 10 sites provided physiotherapy input as part of their 

service provision. Four sites (40%) reported ring-fenced 
monies for physiotherapy stafQng for post-surgical cardiac 
patients; of these, two (50%) reported one or more dedi-
cated Whole Time Equivalent (WTE) (37/5 h/week) physio-
therapists. All sites reported having other member(s) of the 
multidisciplinary team as part of their work force establish-
ment in post-surgical cardiac patients (supplementary ma -
terial 2).   
Post cardiac surgery, eight sites (80%) reported all new 

patients were automatically referred for respiratory physio-
therapy assessments. Seven sites (70%) stated a respiratory 
assessment was completed for all patients post operatively, 
two sites (20%) completed assessments on speciQc patient 
groups and one site (10%) only completed assessments on 
patients that were referred. 
Clinical practice when conducting a respiratory assess-

ment varied. Five sites (50%) reported their assessment 
process included a full bedside assessment, bedside discus-
sions, and chest radiography screening practice. Two sites 
(20%), used chest x-ray screening and bedside discussions, 
and a further two sites (20%) completed a full bedside as-
sessment and one site (10%) used full bedside assessment 
and discussion. 
Nine sites (90%) reported that, post cardiac surgery, rou-

tine assessment of motor delay and motor function were 
not completed on all new patients. Four sites (40%) used a 
formal referral criterion for assessment of motor delay and 
motor function. Other methods of referral included physio-
therapy screening of patients (70%), members of the multi-
disciplinary team (50%) and parents (30%). 
The timing of initial assessment of motor delay and mo-

tor function post operatively varied. Sites reported patients 
were commonly assessed either intubated or extubated on 
PICU (50%). One site (10%) reported assessment occurred 
on the cardiac ward and one site (10%) stated it was not 
part of their service provision (Table 1 ).  
Seven sites (70%) used standardised outcome measures 

as part of their assessment process; amongst these sites, 

1. Respiratory physiotherapy practice and service provi-
sion in children following cardiac surgery. 

2. Physiotherapy rehabilitation practice and service 
provision in children following cardiac surgery. 

3. Clinical practice on sternal precaution advice. 
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Table 1. Completion of initial developmental and      
motor assessment   

Completion of initial assessment Sites n (%) 

Stable intubated or extubated on PICU 5 (50) 

Stable intubated on PICU 2 (20) 

Stable extubated PICU 1 (10) 

Stable ward 1 (10) 

Not part of service 1 (10) 

PICU, paediatric intensive care unit. 

the Alberta Infant Motor Scale (AIMS) was the most re-
ported measure (n=5, 71%), followed by the Bayley Scale of 
Infant Development (n=4, 58%). Other measures reported 
included Peabody Developmental Motor Score, Hammer-
smith Infant Neurological Examination, and Prechtal’s 
General Movement Assessment (each at 1 site, 14%). 
Rehabilitation of motor delay and loss of motor function 

in children post cardiac surgery varied. Five sites (50%) did 
not offer a standardised treatment frequency or length, and 
eight sites (80%) did not have a standard duration of treat-
ment (Table 2 ).  
The practice of providing families formal developmental 

advice prior to discharge also differed. Six sites (60%) gave 
developmental advice prior to discharge, either on PICU or 
the wards, via a combination of verbal advice, written liter-
ature or by individual treatment plans (Table 3 ).  
Eight sites (80%) did not offer outpatient physiotherapy 

follow up after discharge. At the two sites where outpatient 
follow up occurs, referral practice and follow up format var-
ied (Table 4 ).  

Table 2. Rehabilitation frequency, duration and length of treatment        

How often is 
treatment 

Sites n 
(%) 

How long are treatment 
sessions 

Sites n 
(%) 

Standard number of treatment 
sessions 

Sites n 
(%) 

Daily 0 <30mins 2 (20) Yes 1 (10) 

X1 a week 3 (30) 30-60mins 2 (20) No 8 (80) 

X2 a week 0 >60mins 0 Not part of service 1 (10) 

X3 a week 1 (10) Not part of service 1 (10) 

Monthly 0 Other- variable 5 (50) 

Not part of service 1 (10) 

Other- variable 5 (50) 

Table 3. Information provision on motor development      

Development advice provided on 
discharge 

Sites n 
(%) 

When is advice 
provided 

Sites n 
(%) 

What format in advice 
given in 

Sites n 
(%) 

Yes 6 (60) PICU 5 (83) Verbal 5 (83) 

No 4 (40) Ward 6 (100) Literature 6 (100) 

Treatment plans 5 (83) 

PICU, paediatric intensive care unit. 

Seven sites (70%) referred patients to community phys-
iotherapy services however, referral criteria differed (sup-
plementary material 3)    
Eight sites (80%) provided advice on sternal precautions. 

Advice was delivered to families on the cardiac ward at 
seven sites (n=7, 87%). Four sites (n=4, 50%) also reported 
providing advice on sternal precautions on PICU, and one 
site (12%) prior to admission. Sternal precaution advice was 
shared verbally or via written literature. Four sites (50%) 
used written literature, two sites (25%) a combination of 
written literature and verbal advice, and two sites (25%) 
provided verbal advice only. Physiotherapists commonly 
delivered sternal precaution advice to families (n=7, 87%). 
Other professionals included cardiac nurse specialists (n=4, 
50%), occupation therapists (n=2, 25%) and therapy assis-
tants (n=1, 12%). Sternal precaution advice varied across 
each site (Table 5 ). 

DISCUSSION 

To our knowledge, this is the Qrst project to evaluate UK 
paediatric physiotherapy practice, and service provision, 
for children with CHD post cardiac surgery. All responding 
sites reported providing postoperative physiotherapeutic 
intervention to children with CHD but clinical practice and 
service delivery varied. 
Adult intensive care guidelines recommend one WTE 

physiotherapist for every four, level three ICU beds.10 This 
is a higher stafQng ratio compared to paediatric critical care 
quality standards, which recommend one physiotherapist 
Qve days a week.11 Protected funding and recommenda-
tions regarding physiotherapy stafQng ratios for specialist 
service provision including CHD are currently lacking in the 
UK. This is reRected in our Qndings. 
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Table 4. Outpatient service provision    

Outpatient 
referrals 
completed by 

Sites 
n (%) 

Outpatient 
follow up format 

Sites 
n (%) 

AHP 2 
(100) 

Face-to-face 
single therapist 
clinic 

2 
(100) 

CNS 1 
(50) 

MDT virtual 
clinic 

1 
(50) 

Medical team 1 
(50) 

MDT face-to-
face clinic 

1 
(50) 

Ward staff 1 
(50) 

Single therapist 
outpatient 
appointment 

1 
(50) 

AHP, allied health professional; CNS, cardiac nurse specialist; MDT, multi-disciplinary 
team. 

This project demonstrated that respiratory physiother-
apy was the most reported service provision. However, the 
effectiveness of ongoing respiratory physiotherapy treat-
ment in ventilated children remains inconclusive.12 Fur-
thermore, the completion of prophylactic chest physiother-
apy in patients post cardiac surgery failed to prevent 
pneumonia or reduce episodes of atelectasis.13 Further ev-
idence is needed to guide respiratory physiotherapy service 
provision in this patient group. This is emulated in this pro-
ject as a variety of clinical assessment processes and service 
provision were demonstrated. 
Rehabilitation practice and service provision differed 

within this project. Most sites used screening methods to 
highlight at-risk patients. Practice recommendation guide-
lines for early rehabilitation and mobilisation in children 
endorsed the process of screening for eligibility within 24 
hours of admission.14 This may explain why sites are adopt-
ing this practice. The positive impact of early rehabilitation 
and mobilisation during a period of critical illness is doc-
umented in adult literature.15 There is a lack of evidence 
establishing the impact of early rehabilitation and mobili-
sation, and what dosage of rehabilitation is optimal in chil-
dren.16 This is reRected in this project with many sites 

Table 5. Sternal precaution recommendations    

Recommendation(s) 

To avoid tummy time for 6 weeks 
To avoid picking up under arms - bottom scoop instead for 6 weeks 

Two weeks of caution to allow wound healing. After two weeks can progress as able. Tummy time two weeks, return to nursery / 
school 4-6 weeks, rough play / lifting under arms / swimming / cycling 6 weeks. 

No tummy time for 2 weeks, closer caution with or suspected wound infection 

No tummy time for 6 weeks 
No pulling/ lifting under the arms for 6 weeks 
No lifting/carrying heavy objects for 6 weeks, adapted to individual needs depending on age. 
No contact sport, scooters, riding bike for 8-12 weeks 

Scoop lift for 6 weeks 
Not allowed tummy time for 6 weeks (unless tummy time on parent's chest) however if crawling or rolling then do not worry too much 
if they get themselves into this position. 

Tummy time can commence as pain allows - usually 1-2 weeks post operative, Not lifting under the arms for 3 months 

offering different frequencies, duration and lengths of 
treatment sessions. 
Sternal precautions are utilised within many hospitals 

with the aim of minimising complications such as wound 
dehiscence, and poor sternal healing following median ster-
notomy.7 Local sternotomy protocols, as shown in this pro-
ject, vary and can be based on institutional preference, 
adult literature, and historical practice.7 The development 
of an evidence-based national guideline could be used to 
support the standardisation of sternal precaution practice 
in children. 
The importance of, and need for, ongoing developmental 

screening and referral for specialist rehabilitation in chil-
dren with CHD is recognised in the literature.17 Multiple 
small studies have demonstrated improvements in motor 
function, strength, and developmental milestones in chil-
dren with CHD who access ongoing outpatient physiother-
apy.18,19 This project highlights that outpatient physio-
therapy service provision is lacking and referral to 
community physiotherapy services varies. 
The variances in clinical practice and service provision 

demonstrated in this project may be due to a lack of clini-
cally impactful literature and guidelines. Research to evalu-
ate the impact of physiotherapy in children with CHD could 
aid standardisation of care, although the heterogeneity of 
this population may make this challenging. 

LIMITATIONS 

Limitations of this project include obtaining responses 
from only one physiotherapist per site, as this assumes 
everyone follows the same clinical practice. The use of the 
ECMO paediatric physiotherapy specialist interest group 
relied on therapists disseminating the questions. Asking 
physiotherapists to comment on clinical practical and ser-
vice provision across a heterogeneous population may have 
diluted differences in service provision across conditions, 
ages, and types of surgery. 
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CONCLUSION 

This service evaluation indicates children with CHD have 
access to physiotherapists following cardiac surgery but 
there is a disparity of service provision and a variety of clin-
ical practice. The results of this project highlight that cer-
tain sites offer a more comprehensive level of service pro-
vision. These sites could be used for benchmarking in local 
service development projects thus aiding standardisation of 
care. 

Key Points   
1. Children with CHD commonly access respira-

tory physiotherapy post-operatively. 
2. Rehabilitation practice post-operatively and 

on discharge varies between sites. 
3. Further development of guidelines may lead 

to standardisation of care. 
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The importance of person-centred care is widely ac-
knowledged within healthcare, forming part of core stan-
dards of care as well as becoming integrated into organ-
isations’ strategic plans and healthcare policies.1‑3 

Person-centredness refers to a philosophy of healthcare 
practice which reIects the needs, values, and preferences 
of the individual to optimise their experience of care.4 Re-
search has demonstrated beneHts including improved pa-
tient experience, reduced length of hospital stay and im-
proved physical and social wellbeing.5,6 Within critical 
care, deliberate attention to promote active involvement of 
both patients and their families is recognised as an integral 
part of their care and rehabilitation.7 

A huge range of skills and approaches are required for 
healthcare professionals to successfully integrate patient 
and family values into healthcare.8 Physiotherapists are 
well placed within the critical care team to offer continuity 
of care in an environment with frequent changes of staff 
throughout a patient’s admission and build therapeutic re-
lationships with patients, providing a foundation for person 
centred care to be outworked.9 Consistency and an indi-
vidualised approach are recognised as important factors in 
the weaning of ventilation10 and rehabilitation of patients 
within critical care11 and were key components of success 
for this case study. Permission has kindly been given by the 
patient’s parents for this case report to be shared. 
An 18-year-old male was admitted to critical care with 

acute on chronic type two respiratory failure and a com-
munity acquired pneumonia. He had a background of re-
strictive lung disease due to a signiHcant scoliosis. He also 
had complex behavioural and learning needs with a com-
prehensive community care plan and risk assessment in 
place. His respiratory team had previously attempted to 
initiate nocturnal non-invasive ventilation (NIV) but this 
had been unsuccessful due to issues with tolerance of the 
NIV mask. Initially he was intubated, ventilated and se-
dated with physiotherapy intervention for airway clearance. 
Weaning from mechanical ventilation and sedation were 
started with time taken to achieve an optimal balance be-
tween management of agitation and requirement to wean 
high levels of pressure support. Active rehab commenced 
while the patient remained intubated and sitting out in a 
chair occurred regularly as this was particularly enjoyable 
for him. Repeated failure of spontaneous breathing trials 
(SBTs) and frequent adjustments to the weaning plan with 
regular changes of medical staff lead to some autonomy be-

Image 1. Standing to transfer into chair      

ing given to physiotherapy staff to co-ordinate and guide 
weaning. The combination of signiHcant weakness, re-
peated inability to tolerate SBTs and concerns around se-
cretion clearance, as evident in this patient, often result in 
the need for a tracheostomy. However, concerns around his 
behavioural difHculties and discharge destinations able to 
meet these needs, meant that the focus was placed on ‘tra-
cheostomy avoidance’, with a plan for early extubation to 
NIV. 
Consistent and dependable therapeutic support for the 

patient during this process was instrumental to achieving 
liberation from mechanical ventilation and use of NIV as 
well as adjusting communication and goal setting to match 
the patient’s needs. The ability to lead the patient’s wean-
ing allowed physio staff the freedom to balance his respira-
tory needs, rehabilitation and functional goals. His family 
were essential to his care and provided activities, enrich-
ment and support to optimise the environment as well as 
advocate for him during an undoubtedly stressful time. To 
help prepare for using a NIV mask he responded well to a 
personalised video from a local Hre station of HreHghters 
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wearing masks and explaining their importance. Time 
spent reassuring the patient and engaging in his chosen 
activities was rewarded with development of trust and re-
spect, and ability of staff to encourage the use of NIV after 
extubation which occurred 40 days after admission. Re-in-
tubation was required two days later with subsequent treat-
ment for a chest infection. A week later a second attempt 
at extubation was made with the risks of ‘failure’ acknowl-
edged. 
Initially, after changing the type of mask to reduce dis-

comfort it was tolerated well and he was able to make 
trips off unit wearing the NIV mask. This ability to leave 
critical care, spend time with his family and experience a 
change of environment was hugely important for him. To 
help with weaning NIV support during the day a picture 
timetable was used to establish NIV periods and time off 
using high Iow nasal oxygen to support weaning. With sig-
niHcant time spent reassuring, encouraging and facilitating 
the patient’s desired activities in and out of normal working 
hours, he was established to nocturnal NIV and was self-
ventilating on room air during the day. He was able to mo-
bilise short distances and have regular trips off the unit in a 
wheelchair. Co-ordinating his care with nursing staff, ther-
apists and input from the home ventilation team gradually 
allowed his parents to carry out much of his care and input 
from physiotherapists was stepped back. Fifty-nine days af-
ter admission he was discharged home with follow up from 
the home ventilation team and learning disabilities therapy 
team for ongoing rehabilitation. 
Patient and family centred care is of vital signiHcance 

yet often challenging to implement in practice.7 This expe-
rience of caring for a young man with complex needs has 
reminded us of the importance of adopting and promot-
ing an environment in which the patient and their fam-
ily can be actively involved and participate in the patient’s 
care and rehabilitation. We learned that being consistent as 
well as Iexible and willing to adapt our approach leads to 
a respectful therapeutic alliance that is mutually beneHcial. 
This alliance allowed us to more conHdently advocate for 
him to achieve the best outcome. We are grateful to have a 
supportive wider critical care team to allow us some auton-
omy to lead and co-ordinate weaning as well as other allied 
health professionals to provide joined up care with patient 
and family focussed goals. 

Image 2. Wearing the NIV mask     

Key Points   
• Using a person-centred approach to physio-
therapy interventions is imperative in sup-
porting the needs of patients with long-term 
complex physical and behavioural needs 

• Having a consistent and joined up approach 
to mechanical ventilation weaning and tran-
sitioning to NIV in this case study helped re-
duce chances of weaning failure 
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Abstract  
Introduction  
Inspiratory muscle training (IMT) is a safe and feasible treatment modality for critically 
ill patients presenting with respiratory muscle weakness. IMT has been shown to increase 
respiratory muscle strength, accelerate weaning and reduce length of stay. 

Objectives  
To explore the clinical use of IMT by physiotherapists working in adult intensive care 
units (ICUs) in the United Kingdom (UK). 

Methods  
An online survey was developed and distributed to respiratory physiotherapists in the UK 
via the Association of Chartered Physiotherapists in Respiratory Care social media 
platform and the UK Respiratory Physiotherapy Leaders group. The survey was available 
for completion between November 2020 and January 2021. 

Results  
Eligible responses were received from 45 ICUs. Eleven ICUs (24%) used IMT, Kve (11%) 
were in the process of procurement and 29 (65%) did not use IMT. 

There was variation between ICUs in the type of IMT device used and patient populations 
who received IMT. The most commonly reported clinical indications for IMT use were 
failure to wean (n=8; 73%) and prolonged mechanical ventilation of more than seven 
days (n=5; 45%). 

The most commonly reported outcome measure used to guide treatment parameters and 
determine effectiveness of IMT was maximal inspiratory pressure (MIP) (n=8; 70%). 

Conclusions  
IMT is not a common treatment modality used by physiotherapists within UK adult ICUs. 
There is a need for increased education regarding IMT implementation and the 
development of an evidence based national guideline to enable a standardised approach 
to IMT delivery, and to promote its use within the UK. 

INTRODUCTION 

Respiratory muscle weakness is a well known complication 
of mechanical ventilation and is highly prevalent within the 
adult intensive care population.1 The presence of respira-
tory muscle weakness, associated with prolonged periods of 
mechanical ventilation, can result in an increased intensive 
care unit (ICU) length of stay (LOS).2 The development of 
diaphragm dysfunction has been shown to occur twice as 
frequently as ICU acquired weakness at the time of ventila-

tor liberation.3 Within the literature, signiKcant reductions 
in diaphragm thickness have been observed within as little 
as 18 hours of mechanical ventilation, with reported reduc-
tions of up to 26% within the Krst 72 hours.4 Reductions 
in inspiratory muscle endurance have also been observed in 
up to a third of patients mechanically ventilated for more 
than seven days.5 Literature has shown that a reduction in 
respiratory muscle strength can result in a longer duration 
of mechanical ventilation and subsequent increased risk of 
secondary complications.6 Physiotherapists commonly em-
ploy strategies to enable and accelerate weaning from me-
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chanical ventilation. This may include the use of inspira-
tory muscle training (IMT). 
IMT has been shown to be a feasible and well tolerated 

modality within the intensive care population.7 A system-
atic review and meta-analysis demonstrated meaningful 
improvements in measures of inspiratory muscle strength 
in critically ill patients receiving IMT.8 IMT has also been 
shown to reduce the duration of mechanical ventilation9 

and improve quality of life scores.10 

Within the literature, both spring-loaded mechanical 
threshold devices and electronic tapered Low devices have 
been utilised within the ICU setting, both providing titrat-
able resistance and adaptability for use with mechanically 
ventilated patients via an endotracheal tube and tra-
cheostomy.6 Mechanical threshold devices utilise a spring-
loaded Low-independent one way valve, providing external 
loading to the respiratory muscles throughout inspiration. 
These single patient use devices can create a resistance of 
between 9-41 cmH20. Comparably, electronic tapered Low 
resistive loading IMT devices provide a gradual decrease in 
load throughout inspiration, matching the decline in Low 
and volume of the patient effort.6 Tapered Low devices of-
fer a lower starting resistance of 0 cmH20 and can feature 
in-built maximal inspiratory pressure (MIP) testing func-
tions. In healthy individuals, performing IMT with a ta-
pered Low device improved MIP and increased maximal in-
spiratory Low generating capacity compared to use with 
mechanical threshold devices.8 In difKcult to wean pa-
tients, tapered Low devices were also found to allow for 
increased lung volume expansion, higher inspiratory Lows 
and better patient tolerance than mechanical threshold de-
vices.11 However, the comparable difference in MIP scores, 
respiratory weaning duration, ICU LOS and longer-term 
quality of life scores between devices are yet to be estab-
lished within the ICU patient cohort. 
In an international cross-sectional survey of physiother-

apy practice, 63% (n=270) of respondents reported utilisa-
tion of IMT within their intensive care units.12 In an earlier 
survey of French physiotherapists, IMT use was reported by 
just 36% (n=106) of the respondents, citing lack of knowl-
edge regarding clinical procedures and limited resources as 
common barriers to IMT usage.13 With a growing evidence 
base within the ICU population, it is important to under-
stand the prevalence of IMT within UK adult intensive care 
units. This will also help establish current clinical practices 
and barriers to its implementation within the UK. 

OBJECTIVES 

The aim of this study was to explore the clinical use of IMT 
within UK adult ICUs. 

METHODS 

A survey was developed on an online platform (Survey 
Monkey) and informed by literature relating to IMT.6,8,14 

The survey comprised of seventeen questions speciKc to 
IMT, both open and multiple choice, pertaining to: 

The NHS Health Research Authority decision making 
tool15 was utilised, and ethical approval was deemed not 
required for completion of this survey. 
The survey was advertised via the Association of Char-

tered Physiotherapists in Respiratory Care social media 
platform and monthly newsletter. In addition, an invitation 
to take part in the survey was sent to members of the 
UK Respiratory Physiotherapy Leaders group via email. The 
survey was open for completion for a period of ten weeks 
(November 2020 - January 2021). 
Survey results were extracted from the online platform 

and entered into an Excel database for analysis. 

RESULTS 

Responses were received from 48 ICUs. Two surveys were 
discounted due to incompletion and one discounted as it 
originated from outside the UK. The geographical location 
of respondent ICUs are shown in table 1. 
Of the 45 respondents, 11 ICUs (24%) used IMT, Kve 

(11%) were in the process of procurement and the majority 
(n=29; 65%) did not use IMT. Lack of knowledge regarding 
IMT implementation and absence of funding were the most 
commonly reported reasons as to why IMT was not used. 
Of the 11 ICUs using IMT and the Kve in the process 

of procurement, device selection varied. Ten respondents 
(63%) used mechanical threshold IMT devices. Five (32%) 
used tapered Low devices and two (13%) utilised inspira-
tory trigger adjustment on the ventilator as a means of 
delivering IMT. Five respondents utilised more than one 
modality. One ICU did not specify the type of modality 
used. 
Within the 11 ICUs that used IMT, patient inclusion cri-

teria varied (Table 2), with failure to wean (n=8; 73%) and 
prolonged mechanical ventilation of more than seven days 
(n=5; 45%) mentioned most frequently by survey respon-
dents. Three respondents also outlined additional exclu-
sion criteria for the use of IMT (Table 3). One survey re-
spondent included extracorporeal membrane oxygenation 
(ECMO) and presence of severe bullae/pulmonary cavita-
tions on CT as precautions to be considered prior to IMT 
use. 
The most commonly utilised training regime, outlined 

by six respondents, was a set threshold of 50% MIP, Kve 
sets of six breaths daily with gradual incrementation of 1-2 
cmH20 every 1-2 days. The respondents all reported their 
regimes were informed by the same published literature.14 

Five respondents (45%) reported utilising IMT with ventila-
tor dependent patients delivered via an endotracheal tube, 
nine (82%) utilised IMT on ventilator dependent patients 
with a tracheostomy and ten respondents (91%) used IMT 
on self-ventilating patients delivered via a facemask. 

• Current use of IMT within intensive care 
• Device selection 
• Patient eligibility and exclusion criteria 
• IMT training regimes and clinical procedures 
• Patient related outcome measures 
• Staff training and competency processes 
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Table 1. Geographical location of respondent ICUs.      

UK regions total number of 
ICU responses (n=) 

number of ICUs 
using IMT (n=) 

number of ICUs in the 
process of procuring IMT 

(n=) 
number of ICUs 

not using IMT (n=) 

North West of England 7 1 0 6 

North East of England 0 0 0 0 

Yorkshire 4 0 0 4 

East Midlands 5 0 0 5 

West Midlands 4 0 0 4 

East of England 3 1 0 2 

South East of England 3 1 0 2 

South West of England 5 2 1 2 

London 10 3 4 3 

Wales 2 1 0 1 

Scotland 0 0 0 0 

Northern Ireland 2 2 0 0 

Total 45 11 5 29 

ICU = intensive care unit, IMT = Inspiratory muscle training. 

Table 2. Reported patient inclusion criteria for IMT use.        

Inclusion criteria number of respondents (n=) 

Failure to wean 8 

Mechanical ventilation >7 days 5 

Alert, cooperative and able to follow commands 4 

Able to trigger spontaneous breaths 3 

Able to form a seal around a mouthpiece 3 

FiO2 <60% 3 

PEEP <10 3 

RR <25 3 

MIP <30 cmH20 2 

Diagnosis of critical illness myopathy 2 

PIP <30 1 

PS +PEEP combined <30 1 

Failed SBTs 1 

Cognitively intact 1 

PEEP = Positive end expiratory pressure, FIO2 = Fraction of inspired oxygen, RR = Respiratory rate, MIP = Maximal inspiratory pressure, PIP = Peak Inspiratory pressure, PS = Pres-
sure support, SBT = spontaneous breathing trial. 

There was variability in the use of outcome measures 
used by respondents to guide IMT treatment parameters 
and determine effectiveness of the intervention (Table 4). 
The most commonly reported outcome measure was MIP 
(70%; n=8). 
All survey respondents that were utilising IMT reported 

that it was a physiotherapist delivered treatment modality. 
One respondent also reported that alongside registered 
physiotherapists, therapy assistants were also involved in 
the delivery of IMT. One ICU reported that they had a for-
mal competency process for IMT. 

DISCUSSION AND CONCLUSIONS 

The main Knding from this study indicates that IMT is not a 
common treatment modality utilised within adult intensive 
care units in the UK. 
Despite the growing evidence base for IMT within the 

intensive care population, just 24% (n=11) of respondents 
were identiKed as currently using IMT within their estab-
lishments. The most commonly reported reasons as to why 
IMT was not used centred around lack of knowledge regard-
ing IMT use and lack of funding for device procurement. 
These results echo that of a previous survey of French phys-
iotherapists13 and an international survey of IMT use,12 
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Table 3. Reported exclusion criteria for IMT use.       

Exclusion criteria number of respondents (n=) 

Mechanical ventilation of <7 days 1 

PEEP of >10 2 

PS + PEEP combined >30 1 

High FiO2 requirements 2 

Inability to follow commands 2 

CAM-ICU positive 1 

Patients undergoing nitric therapy 1 

Prostacyclin/ilioprost nebs 1 

High frequency oscillatory ventilation 1 

Suspected or undrained pneumothorax 1 

Intracranial pressure >20mmhg 1 

Blocked/excessive extra ventricular drainage 1 

Cardiovascular instability 1 

PEEP = Positive end expiratory pressure, PS = Pressure support, CAM-ICU = Confusion assessment method for the intensive care unit. 

Table 4. Outcome measures used by survey respondents       

Outcome measure number of respondents (n=) 

MIP 8 

Respiratory rate 3 

Duration of weaning 3 

Patient feedback 2 

Negative inspiratory force test 2 

SaO2 2 

Sniff nasal inspiratory pressure test 1 

Oxygen requirements 1 

Maximal expiratory pressure score 1 

Cardio pulmonary exercise test score 1 

Borg scale 1 

MIP = Maximal inspiratory pressure score, SaO2 = Oxygen saturation of arterial blood. 

identifying commonalities in barriers to the implementa-
tion of IMT globally. 
A high proportion of survey respondents reported deliv-

ering IMT to patients who were mechanically ventilated, 
both via tracheostomy and endotracheal tube. Within the 
literature, early commencement of IMT is championed by 
authors6 and advocated for as a feasible and well tolerated 
modality for intensive care patients.7 The most commonly 
utilised IMT training regime identiKed from our survey fol-
lowed a high intensity, low repetition interval approach. 
Within the literature training regimes vary, adopting either 
an endurance based or a high intensity interval approach 
to application.6,8,14,16,17 In a multi-disciplinary guide for 
clinicians,14 the high intensity low repetition interval ap-
proach has been suggested as effective and well tolerated by 
ICU patients who often cannot sustain repeated resistance 
over a prolonged period of time. However, it is acknowl-
edged within the wider literature that the optimal training 
approach for ICU patients is yet to be established. 

Mechanical threshold devices were the most commonly 
utilised device amongst the survey respondents. One rea-
son for this may be the lower cost of purchase for these de-
vices. Additionally, as the tapered Low devices are newer 
to the market, many ICUs may have opted not to purchase 
these devices in addition to existing mechanical threshold 
devices. Within our data, IMT was also identiKed as a purely 
physiotherapist led modality. However, as the survey was 
circulated through social media platforms and email groups 
targeted only at physiotherapists, it is possible that some 
ICUs within the UK, where IMT is delivered by other mem-
bers of the MDT, could have been excluded. 
Although the highest number of survey respondents 

were located in London ICUs, there is good geographical 
spread observed across the survey respondents, represent-
ing a mix of large major trauma hospitals, specialist centres 
and district general hospitals from across the UK, with the 
exception of Scotland (Table 1). The increased number of 
ICU respondents from London (n=10) is likely due to the 
high prevalence of ICUs within the geographical region 
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compared to other parts of the UK. However, it is recognised 
that due to the relatively small sample size it could be ar-
gued that the data may not be fully representative of UK 
wide physiotherapy practice. Measures to increase survey 
responses such as advertising via speciality speciKc net-
works and approaching speciKc ICUs were not undertaken 
and is a limitation to the study. 
The variability of responses relating to IMT implemen-

tation from this survey demonstrates a lack of standardised 
physiotherapy practice across UK adult ICUs. This may be 
a reLection of the variation in the current literature re-
garding the optimal approach to IMT delivery in the ICU 
population. Due to the heterogeneous nature of ICU pa-
tients, further research would be beneKcial, speciKcally re-
garding longer-term patient outcomes following use of IMT 
and optimal training parameters that can be generalised 
to the ICU population. In addition, creation of a national 
clinical guideline could help inform local business cases for 
procurement of devices, clinician training/competency re-
quirements and standardising training regimes for delivery 
of IMT to a variety of ICU patient cohorts. 
The authors acknowledge that since the dissemination 

of this survey the evidence base for IMT use within the in-
tensive care environment has continued to grow. In view of 
this, a repeat survey may also be beneKcial. 

Key Points   
• At the time of this survey IMT was not a com-
mon treatment modality utilised by UK adult 
ICUs. 

• Mechanical threshold devices were the most 
commonly utilised device amongst physio-
therapists working in UK adult ICUs. 

• Further research exploring different training 
parameters speciKc to ICU patients could be 
beneKcial. 
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INTRODUCTION 

This ACPRC position statement recognises the high levels 
of interest and potential impact of simulation-based educa-
tion (SBE) use for education and training in the cardiorespi-
ratory physiotherapy Ield. This position statement is rele-
vant to both pre-registration and postgraduate settings and 
is designed to provide best practice points for physiothera-
pists facilitating SBE across the spectrum of educational in-
terventions. 
The evidence base for SBE in cardiorespiratory physio-

therapy has been described in a previously published scop-
ing review1 and thus is not discussed in any detail. Readers 
are encouraged to read this position statement alongside 
the ACPRC commentary on SBE, also presented in this jour-
nal issue. SBE should be delivered in concordance with the 
Association for Simulated Practice in Healthcare (ASPiH) 
standards.2,3 Educators should ensure local guidance is also 
adhered to such as Health Education England’s National 
Framework for Simulation Based Education (SBE),4 Health 
Education and Improvement Wales’s All Wales Simulation-
Based Education and Training Strategy5 and the Chartered 
Society of Physiotherapy’s Simulation toolkit for pre-regis-
tration physiotherapy education and training.6 More local 
guidance and resources may also apply, and SBE faculty 
and educators should contact their simulation network and 
simulation centre where these exist. 

BEST PRACTICE POINTS 

Delivery of simulation based education: 

Considerations for faculty training and development: 

Outcome measures and assessment: 

1. In concordance with ASPiH standards, when design-
ing an educational intervention utilising SBE, plan-
ning should include clear learning outcomes. These 
learning outcomes should then inform the interven-
tion including the equipment used, the location and 
the attendees. 

2. Whilst there are occasions when SBE should be deliv-
ered uni-professionally, those delivering SBE should 
strive to deliver SBE interprofessionally as this is re-

Jective of clinical practice and may confer additional 
beneIts. 

3. In concordance with Health and Care Professionals 
Council standards of proIciency for physiotherapists7 

and ASPiH standards, SBE should be delivered in a 
non-discriminatory and inclusive manner. 

4. In concordance with ASPiH standards, SBE should be 
designed with thought given to sustainability and the 
ecological impact of all aspects of SBE. 

1. When delivering SBE, faculty should ensure they have 
knowledge and understanding of adult learning the-
ories and ensure these are implemented throughout 
the educational intervention. 

2. In concordance with ASPiH standards, educators de-
livering SBE must have undergone adequate faculty 
training, which should include, as a minimum: adult 
learning theories, scenario design, pre-brief and de-
brief. 

3. Basic, advanced and refresher faculty courses are nec-
essary and new faculty members should be mentored 
by more experienced facilitators.8 

4. Faculty training is recommended for interprofes-
sional SBE to maximise the learning opportunities 
and identify any interprofessional issues that may 
arise.9 

1. In concordance with ASiPH standards, SBE faculty 
should consider the use of SBE as part of a formal 
assessment of competence while prioritising psycho-
logical wellbeing and creating a safe learning envi-
ronment. Competence assessment requires an objec-
tive, external evaluation by instructors using 
procedural checklists or global rating scales.10 

2. In concordance with ASPiH standards, the construct 
underlying the use of SBE as a teaching modality 
should determine the outcome selected to evaluate 
its effectiveness and learning impact domain. For ex-
ample, SBE designed to develop awareness of human 
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factors would require a different evaluation to SBE 
designed to develop clinical reasoning. 

3. Faculty should acknowledge that learning outcomes 
from SBE depend upon context including: learning 
setting, learner experience, and course content and 
objectives. Faculty should recognise learning mech-
anisms via SBE can be multifactorial and might in-
clude: learning needs identiIcation, technical skills, 
human factors reJection and self-efIcacy. Faculty 
should acknowledge that both context and learning 
mechanisms interact with each other in a complex 
manner before, during and after a SBE learning event. 
Faculty should also recognise that learner outcomes 
might be individual and not related to pre-set learn-
ing objectives.11 

4. SBE should be subject to an iterative evaluation 
process, consisting of triangulation of data from vari-
ous outcome instruments to simultaneously evaluate 
multiple learning domains and identify unanticipated 
or unexpected learning outcomes.11 

5. Physiotherapist satisfaction with SBE has been effec-
tively answered in previous literature and future re-

search should aim to evaluate the impact of SBE at 
higher Kirkpatrick levels1 (beyond level 2).12 

6. New measures exploring application, integration and 
longer-term change are required to advance our un-
derstanding of the impact of SBE within physiother-
apy education.12 Developing and testing novel tools 
capable of reJecting transformational change in par-
ticipant behaviour (Kirkpatrick Level 3) and longer-
term impacts on patient metrics, organisational or 
safety systems (Kirkpatrick Level 4) are required to 
fully understand the impact of SBE within cardiores-
piratory physiotherapy. 
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INTRODUCTION 

Readers are encouraged to read this commentary alongside 
the ACPRC position statement and scoping review1 on sim-
ulation based education (SBE) in cardiorespiratory physio-
therapy. This commentary is designed to: 

Recommendations for future research have been made in 
the scoping review.1 

WHAT IS SIMULATION BASED-EDUCATION 

There are numerous deWnitions for simulation based edu-
cation (SBE) across multiple settings.2,3 Common amongst 
deWnitions is the principle that SBE is a learning technique 
with conditions resembling real life. SBE allows partici-
pants to practice analysing and responding to realistic sit-
uations without fear of negative consequences for pa-
tients.3‑6 SBE is associated with high levels of learner 
satisfaction.7 Furthermore, SBE is underpinned by the phi-
losophy of psychological safety, where learners are sup-
ported within a safe, educational environment facilitated 
by shared agreements, shared beliefs, conWdentiality, Wc-
tion contracts and a Xattened hierarchy.8,9 Psychologically 
safe environments promote interpersonal risk-taking and 
positively impact collaborative learning and participant 
well-being.10 

Various modalities are available to deliver SBE, provid-
ing varying degrees of Wdelity (realism) and activity design. 
The modality, Wdelity and simulation design selected 
should be determined by the intended learning outcomes.11 

Full-body computerised mannequins capable of real-time 
physiological parameters feature predominantly in uni-
professional SBE for cardiorespiratory physiotherapists12 

and where physiotherapists were included in SBE for allied 
health5 or interprofessional learning.1 Other SBE modal-
ities reported in cardiorespiratory physiotherapy include 

standardised patients, where learners interact with actors,7 

and part task trainers which facilitate deliberate practice 
of clinical skills.12,13 Computer simulations have been re-
ported within cardiorespiratory physiotherapy education,14 

but other immersive technologies, such as virtual reality 
(VR) and augmented reality (AR), have not yet appeared de-
spite their uptake in other professions.15 

In situation simulation (“in situ”) refers to practicing a 
skill in the natural environment. In situ simulation train-
ing involves the actual multiprofessional team using equip-
ment and resources available in their usual workplace.8 In 
situ supports the capability of healthcare teams to man-
age high-risk clinical emergencies, with an emphasis on 
improving human factors skills.12,16‑18 In situ has not yet 
been described as a modality for uni-professional respira-
tory physiotherapy SBE. 
There is growing interest in the application of SBE in the 

context of simulated practice learning (SPL) within Phys-
iotherapy.19 Systematic reviews suggest SBE may be just 
as, or more, effective than traditional clinical placement 
in meeting pre-registration proWciencies. The KNOWBEST 
Project19 recommended that 25% of the 1000 hours pre-
registration clinical practice hours be met through SPL. 

INTERPROFESSIONAL SIMULATION BASED 
EDUCATION 

SBE facilitates interprofessional education (IPE) through 
understanding roles and responsibilities, promoting team-
work and communication, thus improving patient out-
comes.20,21 Research into IPE including cardio-respiratory 
physiotherapists has predominantly been conducted in the 
pre-registration arena.16 Common learning objectives for 
IPE SBE include interprofessional communication, team-
work, roles and responsibilities, values and ethics. The ma-
jority of research in IPE included physiotherapists within 
medicine and nursing specialities. Current educational the-
ories encourage SBE be delivered in multi-professional 
ways, which more closely represent the clinical environ-
ment.22‑24 

• Provide an introduction to SBE 
• Discuss the importance of faculty training 
• Discuss the outcome measures evaluating SBE within 
cardiorespiratory physiotherapy 
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LEARNING THEORIES 

SBE is underpinned by a blend of learning theories25 No-
table among these is “constructivism”, whereby learners 
construct knowledge and understanding through their ex-
periences. “Experiential learning theory”,26 has the most 
resonance with SBE.27 Experiential learning posits learning 
as a process incorporating concrete experience (the sim-
ulation itself), reXection on the experience (the early de-
brief), abstract conceptualisation (the latter debrief) and 
active experimentation (learning transformation into prac-
tice). Experiential learning theory also accommodates both 
reXection-on-action and reXection-in-action. There are 
limited examples in the physiotherapy simulation literature 
describing the application of learning theory to the design 
and delivery of SBE. 
The assessment of clinical performance using SBE re-

quires careful consideration. There is a historically prob-
lematic relationship between SBE and formative assess-
ment.28 Measures that provide formative assessment may 
support SBE participants to identify personal learning 
needs.29 The use of SBE for summative or “high stakes” 
assessment needs careful management to protect learners’ 
psychological safety and ensure the assessment retains the 
key features of SBE. The ASPIH standards11 include rec-
ommendations for implementing SBE for summative as-
sessment. Although there has been a reluctance to develop 
summative assessment within SBE performance, compared 
with traditional assessment methods, simulated clinical 
settings create controlled environments with standardised 
scenarios for all learners.30 

FACULTY 

The ASPIH Standards11 refer to faculty as “individuals with 
experience in simulation-based practice and content ex-
perts in the subject being delivered”. This includes tech-
nicians, simulated patients and facilitators.11 However, the 
expertise of facilitators in utilising SBE can differ signiW-
cantly.31 Faculty training is widely recognised as being im-
portant in ensuring scenarios are well designed and de-
livered in a psychologically safe environment, with key 
learning opportunities identiWed within the debrief, which 
may need to include content experts. SpeciWc faculty quali-
Wcation requirements vary between organisations11 and the 
Chartered Society of Physiotherapy (CSP) commissioned 
the development of the KNOWBest project to support phys-
iotherapy educators in developing and delivering SBE.19 

Learning during SBE is highly reXective and requires a 
skilled faculty to ensure it is delivered safely and effec-
tively.32 Therefore, investment in appropriate training for 
both the debrief structure and cognitive and leadership 
skills, which create a psychologically safe environment, is 
key to ensuring learning opportunities are not missed. Fac-
ulty training is of particular importance in more complex 
interdisciplinary environments.33 Simulation faculty need 
to be able to design scenarios curricula and understand 
learning needs across a spectrum of disciplines and settings 
to ensure SBE is Wt for purpose.34 Train the trainer courses, 

Figure 1. Kirkpatrick’s framework   

and meta-debrieWng are recommended to enable faculty to 
reWne their skills through guided reXection.19 Continued 
investment in appropriate training is necessary as faculty 
development is a lifelong process and should be supported 
by mentorship to provide conWdence among educators.35 

Currently, the lack of facilitators who have cardiorespira-
tory physiotherapy experience may limit access to SBE for 
cardiorespiratory physiotherapists.35 

OUTCOME MEASURES 

The educational value of SBE can be challenging to de-
termine and is subject to a high degree of methodological 
variability in its application.36 Learning outcomes associ-
ated with SBE can be classiWed according to cognitive, af-
fective, or psychomotor learning that occurs as described 
by Bloom’s Taxonomy37; or associated with Kirkpatrick’s 
framework that classiWes training outcomes into four levels 
of reaction or satisfaction, learning or knowledge, behav-
iour or practice change, and results or impacts.38‑40 The 
choice of evaluation should be determined by the aims of 
the SBE.11 

Table 1. summarises outcome measures used within car-
diorespiratory physiotherapy SBE. 
In terms of learning domain, Kirkpatrick and Kirk-

patrick53 expand the Level 2 scope to include the extent to 
which participants “perceive” they will apply learnt knowl-
edge or skills (conWdence) or “intend” to apply knowledge/
skills (commitment). Tools evaluating conWdence require 
a pre/post design analysis and have been included in the 
“New World” Kirkpatrick Level 2 outcomes.40,54 

What cannot be determined from an improvement in 
conWdence or self-efWcacy is the degree of competence of 
the participant. Kruger and Dunning55 recognised that high 
self-efWcacy can be associated with low competence (un-
conscious incompetence) and vice versa. 
Evaluation of Kirkpatrick Level 3 clinical performance 

outcomes derived through SBE are limited in the cardiores-
piratory physiotherapy literature by a lack of longitudinal 
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Table 1. Summary of outcome measures used in SBE cardiorespiratory physiotherapy          

INTERPROFESSIONAL EDUCATION AND TEAM WORK SCALES 

Name of Tool Type References 

Interdisciplinary Education 
Perception Scale (IEPS) 

Self-report Wellmon et al (2017)41 

Lefebvre et al (2015)42 

Readiness for 
Interprofessional Learning 
Scale (RIPLS) 

Self-report Wellmon et al (2017)41 

Rossler et al (2016)23 

Lefebvre et al (2015)42 

Attitudes toward Health 
Care Teams Scale (AHCTS) 

Self-report Wellmon et al (2017)41 

Lefebvre et al (2015)42 

The Health Professional 
Collaboration Scale [HPCS) 

Self -report Rossler et al (2016)23 

The Team Skills Scale (TSS) Self-report Lefebvre et al (2015)42 

Interprofessional 
Collaborative 
Competencies Attainment 
Survey (ICCAS) 

Self-report King et al (2016)43 

SIMULATION EXPERIENCE SURVEYS 

Self-Report Simulation 
Effectiveness Tool – 
ModiFed (SET-M) 
questionnaire 

Self-report Roos et al (2022)44 

Satisfaction with Simulation 
Experience Scale (SSES) 

Self-report Ohtake et al (2013)45 

Student satisfaction and 
self conFdence in learning 
scale 

Self-report Wellmon et al (2017)41 

ACUTE CARE CONFIDENCE, PREPAREDNESS, SELF EFFICACY AND SELF EVALUATED COMPETENCE 

Acute Care ConFdence 
Survey 

Self-report Sliberman et al46 

ACPRC Respiratory/On 
Call self-evaluation of 
competence questionnaire 

Self-report Mansell et al29 

Clinical ConFdence 
Measure 

Self-report Wright et al47 

Self-perceived level of 
clinical preparedness. 

Self-report Silberman et al24 

Self-EfFcacy Scale (SES) Self-report Jones and Sheppard48 

SUPERVISOR RATING OF PERFORMANCE 

Assessment of 
Physiotherapy Practice 
(APP) 

Supervisor completed rating Wright et al47 

Jones et al49 

Jones and Sheppard48 

Blackstock et al50 

THEMATIC ANALYSIS TECHNIQUES 

Video Analysis Videos were watched several times, and coded to describe the 
content. Similar codes were grouped to form categories, similar 
categories, then were grouped to form themes 

Thackray and Roberts6 

Think out Loud Analysis Verbal data was transcribed and managed using a framework 
approach 

Thackray and Roberts6 

Focus Groups Silberman et al46 

Mansell et al29 
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INTERPROFESSIONAL EDUCATION AND TEAM WORK SCALES 

Rossler and Kimble23 

Semi structured interviews Thackray et al6 

Nominal Group Technique Roos et al44 

RESEARCHER DEVELOPED TOOLS 

Researcher Developed 
Tools 

Author Generated 
Outcome Measure 

Self report preparedness for practice 

Clinical Instructor Surveys of students preparedness 

University Simulation Laboratory Questionnaire – self report 

Open ended questions for thematic Analysis 

Student conFdence, usefulness of the SBE – self report 

Educators impression of performance and patient impression of 
communication 

Self-Assessment of ConFdence and Interest in Acute Care – self 
report 

Educational beneFt of simulation 

Thomas et al20 

Nithman et al51 

King et al43 (2016) 

Roos et al44 

Silberman et al24 

Blackstock et al50 

Bednarek et al52 

studies exploring the impact of SBE on sustained transfer-
ability and longer-term skill retention.56 

Kirkpatrick Level 4 evaluates whether learning trans-
ferred to the clinical setting improves patient outcomes. 
None of the SBE cardiorespiratory physiotherapy literature 
reports impacts on patient or organisational quality or 
safety metrics. Level 4 outcomes may be evaluated with pa-
tient satisfaction survey, review of critical incidents, com-
plaints, and serious untoward incidents in participant clin-
ical settings.28 Unlike literature concerning SBE in medical 
and nursing cohorts, there are few examples in the car-
diorespiratory physiotherapy SBE literature that speciW-
cally propose to advance knowledge or performance of the 
behavioural skills inherent for safe and effective healthcare. 
Jepsen et al.57 reviewed the development of 23 instruments 
used to assess behavioural skills in healthcare settings but 
reXects that allied health professions are under-repre-
sented in both development and application cohorts. 
Although the use of standardised outcome measures is 

considered best practice in research design58The cardiores-
piratory physiotherapy SBE literature presents numerous 
measures that have been generated by authors (Table 1.) It 
is likely that only face validity exists within author-gener-
ated measures, which otherwise lack psychometric develop-
ment and evaluation.21 

Therefore, future research in SBE in cardiorespiratory 
physiotherapy is recommended to address outcomes that 
explore the impact on the translation of knowledge learnt 
in SBE into clinical practice. Readers are encouraged to re-
view the previous scoping review,1 providing further con-

text and direction to future research opportunities. The 
publication of standardised reporting guidelines for health-
care simulation research,59 which details elements to in-
clude in relation to data sources/management, is also a use-
ful guide for advocating for clear and concise reporting that 
will support maximising the quality of SBE studies. 

SUMMARY 

In summary, simulation-based education should be facil-
itated using standards and guidelines. Simulation faculty 
should undergo appropriate training to ensure safe and ef-
fective delivery of SBE. Simulation-based education should 
be evaluated using outcome measures appropriate to the 
intervention with adequate psychometric properties. 
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