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ORIGINAL ARTICLE

Telerehabilitation for people with physical disabilities and movement impairment: 
development and evaluation of an online toolkit for practitioners and patients 

Sarah Buckinghama , Krithika Anila, Sara Demaina,b , Hilary Gunna, Ray B. Jonesc,d , Bridie Kentd,  
Angela Logana,e, Jonathan Marsdena, E. Diane Playfordf and Jenny Freemana 

aSchool of Health Professions, Peninsula Allied Health Centre, University of Plymouth, Plymouth, UK; bSchool of Health Sciences, University of 
Southampton, Southampton, UK; cCentre for Health Technology, University of Plymouth, Plymouth, UK; dSchool of Nursing and Midwifery, 
University of Plymouth, Plymouth, UK; eStroke Rehabilitation, Royal Devon and Exeter NHS Foundation Trust, William Wright House, Wonford 
Hospital, Exeter, UK; fWarwick Medical School, University of Warwick, Warwick, UK    

ABSTRACT  
Purpose: Telerehabilitation has increasingly been used since the COVID-19 pandemic but with limited 
guidance available on undertaking physical assessments using remote methods. We aimed to provide 
such guidance by developing a Telerehab Toolkit, an online information and training resource for practi-
tioners, patients, and carers on telerehabilitation for people with physical disabilities and move-
ment impairment. 
Materials and methods: Development and evaluation of the toolkit were informed by the Knowledge to 
Action framework and took place iteratively in two phases—knowledge creation and action. Information 
was collated from various sources including literature review, online survey, service evaluation, and focus 
group discussions. The toolkit has been evaluated using think-aloud interviews, e-mail and social media 
feedback from users, and analytics data on user engagement with the website. 
Results: The Telerehab Toolkit focuses on remote physical assessments, and contains information on 
technology, digital skills, remote assessment tools, information governance, and safety for telerehabilita-
tion. Resources include top tips from practitioners and patients, how-to guides, checklists, videos, and 
links to evidence. 
Conclusions: The Telerehab Toolkit has been well-received by practitioners, healthcare students, patients, 
and carers, is being disseminated widely, and is freely available (www.plymouth.ac.uk/research/telerehab).    

� IMPLICATIONS FOR REHABILITATION 
� Telerehabilitation has been increasingly used since the COVID-19 pandemic, but with limited guid-

ance and training for practitioners on undertaking safe and effective remote physical assessments. 
� The Telerehab Toolkit has been developed iteratively using the Knowledge to Action framework; it is 

a free online resource for practitioners and patients with specific guidance on telerehabilitation for 
physical disabilities and movement impairment. 

� It is anticipated that the resource will help to improve the knowledge, skills, and confidence of the 
current and future rehabilitation workforce. 
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Background and objectives 

Telerehabilitation is defined as the delivery of rehabilitation via 
information and communication technologies [1]. With the 
COVID-19 pandemic acting as a catalyst, the use of remote meth-
ods (including telephone and video-based consultations) has 
greatly increased [2–4]. Telerehabilitation is associated with vari-
ous benefits for patients, including reduced stress and anxiety 
and improved accessibility [5]. There are also potential financial 
savings for service providers including reduced costs associated 
with practitioners’ time and practitioner and patient travel to clin-
ics [6], in addition to lower outpatient resource use [7]. 

Despite the widespread use of telerehabilitation, there has 
been a lack of guidance, information, and training on how to 

safely and effectively undertake remote consultations for people 
with physical disabilities and movement impairment. Most studies 
and guidance documents provided generic advice and informa-
tion on aspects of telehealth, such as communication in video- 
based consultations; although this is important, there was little 
or no specific guidance on movement-related assessments [8]. 
Consequently, there were large variations in the approaches 
taken, with professional bodies expressing concerns about 
inequity and inefficiency in telerehabilitation, and recognising a 
need for clear and standardised guidance [9–11]. 

The aim of this project was to produce an information and 
training resource that could be used by practitioners and patients, 
to improve knowledge, skills, and confidence in telephone and 
video-based consultations for physical disabilities and movement 
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impairment. To achieve this, we established the knowledge gaps 
and training needs, explored experiences (including challenges 
and facilitators), and collated evidence and recommendations 
regarding best practices in telerehabilitation. The process of 
development and evaluation of the resource—the Telerehab 
Toolkit—is described in this paper. 

Methods 

Theoretical basis and overview 

Implementation science is a relatively new field that aims to 
enhance the uptake and impact of resources, interventions, or 
services in healthcare [12]. The Knowledge to Action (KTA) frame-
work [13] provided the overarching conceptual framework for the 
project. The KTA framework seeks to synthesise knowledge about 
a particular issue and refine and implement this knowledge in an 
iterative process [13]. Development of the Telerehab Toolkit 
took place in two main phases, knowledge creation and action 
(Figure 1). Reflecting the iterative, non-linear development pro-
cess, knowledge creation informed action and vice versa. For 

example, the literature and early service evaluation discussions 
informed the initial content, and later discussions and user feed-
back resulted in revisions and additions to the content. 
Consultations with experts (clinical and academic specialists in 
rehabilitation and physical disabilities), patients and carers, and 
Patient and Public Involvement (PPI) representatives took place 
throughout the knowledge creation and action phases. 

Knowledge creation phase 
Key elements of the knowledge creation phase were knowledge 
inquiry, knowledge synthesis, and needs assessment. This involved 
selecting a focus for the project, clarifying the evidence to estab-
lish where knowledge and guidance were lacking, and assessing 
the needs of practitioners, students, patients, and carers. Four 
methods were used (methods and results are described in detail 
in related publications):  

� A scoping review of the literature [8] 
� A survey of 247 rehabilitation practitioners in the United 

Kingdom (UK) [4] 

Figure 1. Flowchart of development of the Telerehab Toolkit.  
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� A service evaluation involving discussions with 53 practi-
tioners, patients, and carers [14] 

� Focus group discussions with 49 undergraduate physiother-
apy students 

Through triangulation of knowledge from the different sources, 
a clear need for a novel educational resource in telerehabilitation 
was identified. Although most practitioners felt competent in 
undertaking video-based and telephone consultations, they 
reported low confidence in carrying out remote physical assess-
ments. Only 19% of practitioners surveyed had received formal 
training in telerehabilitation, and some felt like they were “feeling 
their way in the dark” [4]. Patients and carers generally reported 
positive experiences of telerehabilitation but also identified a 
need for further guidance. 

The areas in which guidance was most needed were estab-
lished in the knowledge creation phase. For example, practitioners 
and students were concerned about the validity, reliability, and 
safety of remote physical assessments. They also wanted guidance 
on information governance (e.g., ensuring privacy and consent) 
and telerehabilitation with special groups (e.g., patients with sen-
sory, cognitive, and communication impairments). Patients and 
practitioners wanted information on technology and links to 
resources for improving their digital skills. 

We also collated information that was directly used as content 
within the toolkit. This included patient and carer accounts of tel-
erehabilitation experiences, case reports from practitioners, and 
top tips for successful remote physical assessments. 

Action phase 
The action phase involved the iterative development and imple-
mentation of the Telerehab Toolkit. The steps within this phase 
were as follows: 

Planning of format, structure, and core sections. Based on 
the needs of practitioners and patients that were identified in the 
knowledge creation phase, it was decided that the format of the 
toolkit would be a web-based resource (rather than an app). An 
outline plan for the structure of the resource was produced, with 
core sections (pages) to meet the needs of the intended users. 

Drafting of content, review, and revisions. Following the outline 
plan and using the information gathered in the knowledge cre-
ation phase, the content of each section was drafted. Taking a 
section-based approach, this phase involved internal review by 
the core research team, in addition to external feedback from col-
laborators, survey and service evaluation participants, educational-
ists, and PPI representatives. Individuals were approached for 
feedback according to their areas of expertise; for example, infor-
mation governance managers were consulted regarding the infor-
mation governance section, and digital health researchers 
provided feedback on the digital skills and technology sections. 
Patients, carers, and PPI representatives gave feedback on the 
patients’ section, which was also reviewed by practitioners. This 
was an iterative process with �2–5 versions of each section being 
developed and refined as a result of feedback. 

Implementation: website setup, population, and launch. When the 
content of each section was finalised, the researchers worked 
closely with the University’s digital team to set up and populate 
the online resource. The website was launched in May 2021. 

User feedback: think-aloud interviews. Individual think-aloud inter-
views [15] were undertaken via videoconferencing with five 

practitioners, five patients, and two carers. Interviews were carried 
out in two rounds (May to June, and July to September 2021) to 
facilitate further iterative development of the toolkit. The partici-
pants interacted with the website in the presence of the 
researcher (SAB or KA) and concurrently provided feedback on 
usability (ease of use and navigation), perceived usefulness 
(including relevance and value of information), and presentation 
(including layout and quantity of information). This led to minor 
revisions to several sections of the website; examples of these are 
given in the Results section. 

Addition of audio-visual content. When the core content had 
been developed, audio-visual content was added to improve 
engagement with the resource. This included videos (how to navi-
gate the website; how to get the most out of remote appoint-
ments; and a discussion between practitioners on person-centred 
care), case reports (written and video), and infographics (checklists 
and how-to guides for patients and practitioners). 

Dissemination and feedback. Dissemination of the resource is 
ongoing and has been carried out in two phases to date. In phase 
one (August 2021), e-mails introducing the toolkit were sent to 35 
relevant clinical, professional, and educational networks, and six 
health and social care organisations in South West England. The 
resource was also promoted to contacts in the project mailing list 
and via social media, with encouragement to disseminate this 
widely using a snowballing campaign. In phase two (December 
2021), 77 academic institutions (universities throughout the UK) 
were contacted via named individuals based in health and social 
care faculties. Feedback was requested within the dissemination 
e-mails; further minor revisions to the presentation and content 
were made as a result. 

Monitoring and evaluation. To monitor the use and usefulness of 
the resource, two sources of information are being captured on 
an ongoing basis. Data on user engagement with the website is 
collected using Google Analytics [16], with a monthly report pro-
vided by the University’s digital team. To complement this data, 
qualitative feedback from practitioners and patients is continually 
being obtained via e-mail (with a feedback request on the home-
page). This has resulted in further revisions and additions to the 
presentation and content. 

Results 

Revisions 

Revisions to presentation and content were made at various 
stages of development as a result of feedback from practitioners, 
students, patients, and carers (Figure 1). Feedback on the presen-
tation included making it easier to navigate the website, improv-
ing the conciseness of certain sections, highlighting key points, 
and minor changes to the layout. Feedback on content included 
making the resource more applicable to a wide range of occupa-
tions, the addition of further specific guidance, and changes to 
wording to improve clarity, accessibility, and engagement. Some 
examples of feedback and revisions made are given in Table 1. 

The developed resource 

The developed resource is available from www.plymouth.ac.uk/ 
research/telerehab [17]. It is composed of core sections for practi-
tioners, patients, and a digital skills section for practitioners and 
patients (Textbox 1). The practitioners’ section consists of eight 
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sub-sections covering different topics in telerehabilitation, such as 
remote measures and assessment tools, and information govern-
ance and safety. There are two additional sections—“About the 
research” and five individual case reports supplied by practitioners 
(e.g., telerehab for COVID-19). The toolkit contains a range of 
resources including:  

� Top tips and quotes from practitioners and patients; 
� Accounts and experiences; 
� Common questions and answers; 
� How-to guides to telephone and video-based consultations; 
� Checklists of equipment and resources; 
� A training checklist for practitioners and students; 
� Infographics; 
� Videos; 
� Links to evidence-based papers; 
� and links to other useful resources. 

The Telerehab Toolkit as it appears currently (January 2022) is 
shown in Figure 2. 

Textbox 1.  Sections of the Telerehab Toolkit.  

Core sections  

� Homepage (including videos, requests for feedback 
and embedded Twitter feed) 

� Patients’ guide to remote appointments 
� Digital skills for patients and practitioners 
� Telerehab resources for practitioners, including:  
� Key messages and general tips 
� When to use video consultations vs. 

other methods 
� How-to guide to remote consultations 
� Technology for video consultations and 

assessments 

� Remote measures and assessment tools—includ-
ing research evidence 

� Information governance and safety in remote 
consultations 

� Specialist guides: patients with different needs 
� Telerehab for patients recovering from COVID-19 

Additional sections  

� About the research (research team, publications and 
presentations) 

� Case reports (five individual pages):  
� Safety and video recording in telerehab 
� Transfers and video recording in telerehab 
� Post-operative video assessment 
� Virtual fatigue management group 
� Telerehab for COVID-19 

Monitoring and evaluation 

Analytics data 
Analytics data demonstrates that the resource is being used and 
is engaging for its users. Since dissemination began in August 
2021, there have been �1750 total views (and 1250 unique view-
ing sessions) of the website per month. The most frequently vis-
ited sections and the average time spent viewing each page are 
shown in Table 2. The average viewing time varies between sec-
tions and over time, but ranges from �1 min for shorter sections 
and navigation pages (e.g., resources for practitioners) to almost 
8 min for more detailed sections (e.g., remote measures and 
assessment tools). Most users access the website via a direct link, 
and a high proportion access it from search engines, such as 
Google. Although the toolkit was designed as a UK-based 
resource, its reach has been wide with access from Europe, Asia, 
North America, and Australasia. 

Table 1. Examples of feedback and responses at various stages of iterative development. 

Stage of development Feedback/suggested changes Response/changes made  

Drafting of content, review  
and revisions 

The resource could be made more relevant for a range of 
professions, not only physiotherapy. 

Examples of when to use video consultations were added for a 
range of professions, including occupational therapy, podiatry, 
dietetics, prosthetics and orthotics, and clinicians. Quotes and 
case reports from a range of practitioners were added. 

Some changes to wording were suggested in the patients’ 
section—e.g., “appointments” may be a more familiar 
term than “consultations.” 

“Consultations” was changed to “appointments” throughout the 
patients’ section. 

Think-aloud interviews It is not obvious how to return to the homepage—can a 
navigation button be added? 

A toolkit navigation menu including a “Telerehab homepage” 
button was added to each of the patient and 
practitioners’ sections. 

A specific guide for family members/carers would 
be useful. 

A list of ways in which the carer can be involved was added to 
the patients’ section. Carers’ needs were addressed in the 
questions and answers. 

The web links do not stand out very well. All links were highlighted in bold font. 
In the specialist guides section, there is too much text 

and it is difficult to focus. 
Quotes were placed in separate boxes. Key points were 

emphasised in bold font. Sub-sections were reorganised and 
broken down into smaller chunks of text. 

It would be good to have a news or updates section or 
banner, to see what has changed since the last visit. 

Twitter feed was embedded in the homepage—this is regularly 
updated with information about new content. 

In “Remote vs. face-to-face appointments” in the patients’ 
section, the wording sounds negative towards remote 
appointments (e.g., “Are remote appointments a poor 
substitute for face-to-face?”). 

Sentence was phrased more positively: “Are remote 
appointments as good as face-to-face ones?” 

Dissemination and feedback There is no specific guidance on telerehabilitation for 
people with anxiety and depression. 

Recommendations for telerehabilitation for people with anxiety 
and depression were added to the specialist guides section. 

Monitoring and evaluation From analytics data, the COVID page had fewer views 
compared with the other sections. 

A central link to the COVID section was added to the 
practitioner resources gallery.  

Note. This is only a small selection of feedback and revisions to indicate the types of changes that were made.
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Qualitative feedback 
Qualitative feedback from users has been predominately positive. 
Practitioners and patients reported that they found the toolkit 
“easy to use,” “practical,” “clearly presented,” and “well laid out.” 
Practitioners commented on the value and usefulness of the tool-
kit due to it being a novel resource with information that was not 
available elsewhere. They perceived the toolkit as comprehensive 
and useful for their current and future practice, and believed that 
the resource would help to improve their knowledge of, and con-
fidence in, telerehabilitation. For example: 

Such an excellent resource for clinicians completing telerehabilitation, I 
really like the section with advice for groups and cognitively impaired 
patients - thank you. 

(Comment from a practitioner on Twitter) 

It is very comprehensive – it includes everything I hoped it would. It feels 
like everything has been considered from a practitioner’s perspective … 
We’re all trained to see patients face-to-face – I haven’t received any 
training in remote consultations. It’s like retraining us to be clinicians in a 
virtual world. Current evidence is really important. The toolkit will be really 
valuable going forward. 

(Practitioner feedback from think-aloud interview) 

Figure 2. The Telerehab Toolkit. Source: Author.  

DEVELOPMENT OF THE TELEREHAB TOOLKIT 5 



Patients thought that the patient guides within the toolkit 
would be most useful for people who were less familiar with 
technology and that these would have been useful for them 
before they had their first video appointment: 

It is all good information, especially for those who are not familiar with 
technology. It would have been useful when first starting to learn how to 
do video appointments. 

(Patient feedback from think-aloud interview) 

Overall, they perceived the toolkit as a useful resource for peo-
ple having remote appointments, now and in the future: 

The information is excellent … It is such an invaluable toolkit for people 
in the future. It is an asset and a resource for the future. 

(Patient feedback from think-aloud interview) 

Early evidence of reach and potential impact 

In addition to presentations at academic and professional confer-
ences and other fora, the toolkit has been disseminated via a 
range of channels. The resource has reached the health and social 
care professionals and students, the technology industry, patients, 
carers, and the public. This includes local, regional, national, and 
international audiences. Some selected examples of reach and 
potential impact are provided in Table 3. 

Discussion 

In this paper, we have described the development of the 
Telerehab Toolkit – a novel, evidence-based resource to share 
best practices and provide guidance on telerehabilitation for peo-
ple with physical disabilities and movement impairment, including 
those recovering from COVID-19. Other publications detail the 
methods and results of the associated scoping review [8], national 
survey [4], service evaluation [14], and an exploratory study of 
technologies to support movement assessment in video consulta-
tions [18]. 

The approach taken has several strengths, including the multi- 
stage, iterative development process, which enabled the toolkit to 
be continually evaluated and refined, and which involved the end 
users at each stage. Analytics data have indicated that the 
resource has had a wide reach and good user engagement. The 
average viewing time of most pages has been consistently high, 
with certain sections (such as remote measures and assessment 
tools) viewed for 3–8 min. This is encouraging as it is higher than 
the 2–3 min that is considered a good standard metric [19], and 
comparable to other web-based health interventions evaluated 
using Google Analytics [16], where the total average viewing time 
ranged from 3 to 6 min [20,21]. Complementing this data, 

Table 2. Most frequently visited sections in the Telerehab Toolkit, with average 
viewing time, August 2021 to January 2022. 

Month Most frequently visited sections 
Average time  

on page (min:s)  

August 1. Resources for practitioners   01:12 
2. Patients’ guide   02:54 
3. Digital skills for patients and practitioners   01:59 
4. Remote measures and assessment tools   03:45 

September 1. Resources for practitioners   01:19 
2. Patients’ guide   01:12 
3. Digital skills for patients and practitioners   02:00 
4. Key messages and general tips   00:30 

October 1. Resources for practitioners   04:07 
2. Patients’ guide   03:22 
3. How-to guide for practitioners   02:15 
4. Remote measures and assessment tools   04:44 

November 1. Resources for practitioners   00:55 
2. Remote measures and assessment tools   07:51 
3. Key messages and general tips   02:26 
4. Patients’ guide   02:19 

December 1. Resources for practitioners   01:33 
2. Remote measures and assessment tools   03:55 
3. How-to guide for practitioners   01:42 
4. Patients’ guide   02:00 

January 1. Resources for practitioners   01:01 
2. Patients’ guide   03:15 
3. Digital skills for patients and practitioners   02:30 
4. Remote measures and assessment tools   03:14  

Table 3. Examples of reach and potential impact of the Telerehab Toolkit, August 2021 to February 2022. 

Date Category Description (with URL where applicable) Audience/reach  

August 2021 Social media The toolkit was Twitter’s most popular #telehealth tweet in the 
week prior to 5th August 2021. 
http://theherdlocker.com/tweet/popularity/telehealth 

International: general public 

September 2021 Social media Toolkit shared with the Parkinson’s Research in the South West 
Peninsula (PenPRIG) Facebook group. 

Regional: Patients and the public (115 
group members) 

October 2021 Professional newsletter Toolkit featured in the British Academy of Childhood Disability 
(BACD) newsletter. 

National: UK professionals working in 
the field of paediatric disability 

January 2022 Digital health website Digital Health Wire—survey findings and toolkit included in 
news section: https://digitalhealthwire.com/newsletter/ 
babylon-acquires-higi-meditation-anchors/ 

International: health professionals, 
industry, the media, and people 
interested in digital health 

January 2022 Online educational resource Translating Research Evidence and Knowledge (TREK) online 
resource—link to toolkit added to ‘Clinician Links’ section: 
https://telehealth.trekeducation.org/links/ 

International: researchers, practitioners 
and patients using telehealth 

January 2022 Health support and research 
charity website 

Parkinson’s UK: Summary of the toolkit with links to homepage 
and patients’ section: parkinsons.org.uk/professionals/ 
resources/university-plymouth-telerehab-toolkit 

National: health professionals, patients 
and carers 

January 2022 Medical news website Medical Xpress news feature on the toolkit: https:// 
medicalxpress.com/news/2022-01-kind-resource-health- 
practitioners-remote.html 

International: medical professionals, 
industry, the media, and people 
interested in health news 

January 2022 Regional health and social care 
organisational websites 

News articles and links to the toolkit included on organisational 
websites, for example University Hospitals Plymouth NHS 
Trust (https://tinyurl.com/c3dw3xjt) and Livewell Southwest 
(https://tinyurl.com/2p8m4hat) 

Regional: health and social care 
professionals, patients and carers 

February 2022 Professional magazine Feature in the ‘Resources’ section of the Chartered Society of 
Physiotherapy (CSP) ‘Frontline’ magazine (print and 
electronic formats) 

National: over 60 000 UK 
physiotherapy practitioners 
and students  

6 S. BUCKINGHAM ET AL. 

http://theherdlocker.com/tweet/popularity/telehealth
https://digitalhealthwire.com/newsletter/babylon-acquires-higi-meditation-anchors/
https://digitalhealthwire.com/newsletter/babylon-acquires-higi-meditation-anchors/
https://telehealth.trekeducation.org/links/
https://medicalxpress.com/news/2022-01-kind-resource-health-practitioners-remote.html
https://medicalxpress.com/news/2022-01-kind-resource-health-practitioners-remote.html
https://medicalxpress.com/news/2022-01-kind-resource-health-practitioners-remote.html
https://tinyurl.com/c3dw3xjt
https://tinyurl.com/2p8m4hat


qualitative feedback (captured via e-mail and think-aloud inter-
views) has shown that the resource has been well-received by 
practitioners, students, patients, and carers. This feedback has pro-
vided evidence for high perceived ease of use and perceived use-
fulness, two central concepts used to measure the acceptance of 
new technology or digital intervention [22]. 

Based on our scoping review results [8], unlike earlier resources 
that provided generic guidance on remote consultations, the 
Telerehab Toolkit focuses on the physical and movement assess-
ment aspects of consulting via video. As the COVID-19 pandemic 
progresses and practitioners seek solutions to assessing physical 
status and movement remotely, other guidance documents have 
been produced which provide valuable and complementary infor-
mation [23–26]. The Telerehab Toolkit is comprehensive and widely 
applicable to a range of professions within health and social care. 
It is freely and publicly available, and designed to be used as a 
training resource for students, as well as more experienced practi-
tioners. Although the resource is web-based, it has been optimised 
for mobile access, to meet the preferences of different users. 

The KTA framework provided a useful basis for the develop-
ment and evaluation of our resources, facilitating knowledge cre-
ation and action in iterative and closely linked phases. Additional 
components of the KTA framework are worthy of discussion; for 
simplification, these were not included in the flowchart (Figure 1). 
Adapting knowledge to the local context and tailoring the inter-
vention were important considerations. The toolkit was designed 
to be used primarily by UK health and social care professionals, 
so it was ensured that the information it contained was relevant 
to this group. For example, guidance on information governance 
in telerehabilitation was based on information provided by the 
National Health Service (NHS) including NHS Digital [27], and links 
to UK organisations that could help to improve digital skills were 
included. We also explored whether tailoring of any information 
would be necessary for the survey and service evaluation, but 
found that practitioners throughout the UK had consistent infor-
mation and training needs, and recommendations for best prac-
tice were based on common themes. Instead of tailoring different 
sections of the toolkit to specific groups of practitioners or 
patients, the approach taken was to ensure that the resource was 
as comprehensive as possible, to enable the user to focus on the 
sections that they found most interesting or useful. Assessing bar-
riers and facilitators to knowledge use is another key component 
of the KTA framework. We explored barriers and facilitators 
throughout the development process, including factors influenc-
ing the use of telerehabilitation and potential factors that might 
influence the use of the toolkit. In line with other research find-
ings [5,28,29], a lack of digital skills and access to technology 
were recognised as barriers for both of these, and hence the deci-
sion was made to include some printable documents. For 
example, the checklists and how-to guides for telephone and 
video-based rehabilitation were included as downloadable PDFs, 
which could be printed by a practitioner and posted to a patient 
before their first remote appointment. 

Monitoring of the impact of the Telerehab Toolkit is ongoing, 
but early evidence of reach and potential impact has been prom-
ising, with the resource having been disseminated via a range of 
regional, national and international channels. The next steps for 
the toolkit are further dissemination to UK healthcare Trusts, and 
continuing to capture feedback and subsequently refine the 
resource. Sustained knowledge use is an important stage of the 
KTA framework; the research team is currently working on a sus-
tainability plan that considers issues, such as how frequently the 

toolkit should be updated, and how to sustain the engagement 
of users in the longer term. 

Limitations 

There were two main limitations. Firstly, detailed survey data was 
collected from practitioners throughout the UK, but the service 
evaluation and student discussions focused on South West 
England. This may limit generalisability, although there was an 
excellent triangulation of findings from the various sources of 
knowledge. Secondly, the Telerehab Toolkit website is hosted by 
the University of Plymouth; this was associated with some design 
limitations, for example, it was not possible to include a search 
bar that was independent of the main University website. Despite 
this, the University was the most feasible provider for the website, 
and also deemed the most appropriate as it was where the 
resource was developed. 

Conclusions 

As the COVID-19 pandemic continues, it is important to educate 
and upskill the current and future health and social care work-
force in remote care. This includes the safe and effective use of 
telerehabilitation for people with physical disabilities and move-
ment impairment, a topic on which guidance on best practice 
was previously lacking. The Telerehab Toolkit is a newly devel-
oped, freely available, online resource, with the aim to fill this 
knowledge gap by providing guidance on a range of aspects of 
telerehabilitation. The resource will be useful for practitioners and 
students, patients, and carers. This paper describing the develop-
ment and evaluation of the resource may also be of interest to 
researchers or professionals looking to produce educational or 
training resources in other fields of health and social care, who 
might like to follow the approach taken. 

Acknowledgements

We would like to thank the project collaborators (University 
Hospitals Plymouth NHS Trust; Cornwall Partnership NHS 
Foundation Trust; Torbay and South Devon NHS Foundation Trust; 
Northern Devon Healthcare NHS Trust; Royal Devon and Exeter 
NHS Foundation Trust; Cornwall Council; Livewell Southwest; and 
Plymouth Community Homes). We thank Barbara Scott, our lead 
Patient, and Public Involvement representative. 

We thank all of the practitioners and patients who were 
involved in the project, for their time and contributions. We also 
acknowledge the University of Plymouth’s digital and design 
teams for their valuable input and support. 

Author contributions 

JF is the principal investigator and conceived the study. All 
authors contributed to the study design. SAB led on the produc-
tion of the Telerehab Toolkit with input from all authors. SAB and 
KA conducted data analysis. SAB wrote the first draft of the 
manuscript; all authors reviewed and edited subsequent versions, 
and approved the final version. 

Disclosure statement 

The authors report there are no competing interests to declare. 

DEVELOPMENT OF THE TELEREHAB TOOLKIT 7 



Funding 

This research was funded by UK Research and Innovation-Medical 
Research Council. (UKRI-MRC; award COV0079). The views 
expressed are those of the authors and not necessarily those of 
the UKRI-MRC. 

ORCID 

Sarah Buckingham http://orcid.org/0000-0003-2215-5516 
Sara Demain http://orcid.org/0000-0002-8588-5156 
Ray B. Jones http://orcid.org/0000-0002-2963-3421 
Jenny Freeman http://orcid.org/0000-0002-4072-9758 

References 

0[1] Brennan D, Tindall L, Theodoros D, et al. A blueprint for tel-
erehabilitation guidelines. Int J Telerehabil. 2010;2(2):31–34. 

0[2] Wade DT. The future of rehabilitation in the United 
Kingdom national health service: using the COVID-19 crisis 
to promote change, increasing efficiency and effectiveness. 
Clin Rehabil. 2021;35(4):471–480. 

0[3] Peek N, Sujan M, Scott P. Digital health and care in pan-
demic times: impact of COVID-19. BMJ Health Care Inform. 
2020;27(1):e100166. 

0[4] Buckingham S, Anil K, Demain S, et al. Telerehabilitation for 
people with physical disabilities and movement impair-
ment: a survey of United Kingdom practitioners. JMIRx 
Med. 2022;3(1):e30516. 

0[5] Bradwell HL, Baines RL, Edwards KRJ, et al. Exploring 
patient experiences of video consultations during Covid-19 
in an outpatient care setting using routine feedback data 
from 955 contacts (preprint). medRxiv. 2020;2020.12. 
15.20248235. 

0[6] Llor�ens R, No�e E, Colomer C, et al. Effectiveness, usability, 
and cost-benefit of a virtual reality-based telerehabilitation 
program for balance recovery after stroke: a randomized 
controlled trial. Arch Phys Med Rehabil. 2015;96(3): 
418–425.e2. 

0[7] Bini SA, Mahajan J. Clinical outcomes of remote asynchron-
ous telerehabilitation are equivalent to traditional therapy 
following total knee arthroplasty: a randomized control 
study. J Telemed Telecare. 2017;23(2):239–247. 

0[8] Anil K, Freeman JA, Buckingham S, et al. Scope, context 
and quality of telerehabilitation guidelines for physical dis-
abilities: a scoping review. BMJ Open. 2021;11(8):e049603. 

0[9] Gutenbrunner C, Stokes EK, Dreinh€ofer K, et al. Why 
rehabilitation must have priority during and after the 
COVID-19-pandemic: a position statement of the global 
rehabilitation alliance. J Rehabil Med. 2020;52(7):jrm00081. 

[10] Chartered Society of Physiotherapy. Rehabilitation and 
Covid-19 – CSP policy statement 2020. London: CSP; 2020 
[cited 2021 Jan 26]. Available from: https://www.csp.org.uk/ 
professional-clinical/improvement-innovation/community- 
rehabilitation/rehab-covid-19-policy-statement 

[11] British Society of Rehabilitation Medicine. Rehabilitation in 
the wake of Covid-19 – a phoenix from the ashes. London: 
BSRM; 2020 [cited 2021 Jan 26]. Available from: https:// 
www.bsrm.org.uk/downloads/covid-19bsrmissue1-published 
- 27-4-2020.pdf 

[12] Bauer MS, Kirchner J. Implementation science: what is it 
and why should I care? Psychiatry Res. 2020;283:112376. 

[13] Graham ID, Logan J, Harrison MB, et al. Lost in knowledge 
translation: time for a map? J Contin Educ Health Prof. 
2006;26(1):13–24. 

[14] Buckingham SA, Sein K, Anil K, et al. Telerehabilitation for 
physical disabilities and movement impairment: a service 
evaluation in South West England. J Eval Clin Pract. 2022:1–12. 

[15] Lewis C. Using the “thinking aloud” method in cognitive 
interface design. Yorktown Heights (NY): IBM T.J. Watson 
Research Center; 1982. 

[16] Google. Google analytics; 2022 [cited 2022 Jan 5]. Available 
from: https://analytics.google.com/analytics/web/provision/ 
#/provision 

[17] University of Plymouth telerehabilitation toolkit. Plymouth: 
University of Plymouth; 2021 [cited 2022 Feb 4]. Available 
from: www.plymouth.ac.uk/research/telerehab 

[18] Jones RB, Hubble S, Taylor L, et al. Technologies to support 
assessment of movement during video consultations: 
exploratory study. JMIRx Med. 2021;2(3):e30233. 

[19] Spinutech. 7 website analytics that matter most. Spinutech; 
2015 [cited 2022 Jan 17]. Available from: https://www.spi-
nutech.com/digital-marketing/analytics/analysis/7-website- 
analytics-that-matter-most/ 

[20] Crutzen R, Roosjen JL, Poelman J. Using google analytics as 
a process evaluation method for internet-delivered inter-
ventions: an example on sexual health. Health Promot Int. 
2013;28(1):36–42. 

[21] Song MJ, Ward J, Choi F, et al. A process evaluation of a 
web-based mental health portal (WalkAlong) using google 
analytics. JMIR Ment Health. 2018;5(3):e50. 

[22] Davis FD. Perceived usefulness, perceived ease of use, and 
user acceptance of information technology. Mis Quart. 
1989;13(3):319–340. 

[23] Royal College of General Practitioners (RCGP). Remote con-
sultation and triaging. London: RCGP; 2020 [cited 2022 Jan 
17]. Available from: https://elearning.rcgp.org.uk/mod/ 
page/view.php?id=10551 

[24] Chartered Society of Physiotherapy. Guide for rapid imple-
mentation of remote physiotherapy delivery. London: CSP; 
2020 [cited 2022 Jan 5]. Available from: https://www.csp. 
org.uk/publications/guide-rapid-implementation-remote- 
physiotherapy-delivery 

[25] Royal College of Occupational Therapists. Digital occupa-
tional therapy. London: RCOT; 2022 [cited 2022 Jan 17]. 
Available from: https://www.rcot.co.uk/practice-resources/ 
occupational-therapy-topics/digital-first-occupational-therapy 

[26] University of Oxford. Video consulting in the NHS. Oxford: 
University of Oxford; 2022 [cited 2022 Jan 17]. Available 
from: https://www.phc.ox.ac.uk/research/resources/video- 
consulting-in-the-nhs 

[27] NHS D. Code of practice on confidential information. 
Leeds: NHS Digital; 2018 [cited 2022 Jan 5]. Available from: 
https://digital.nhs.uk/data-and-information/looking-after- 
information/data-security-and-information-governance/ 
codes-of-practice-for-handling-information-in-health-and- 
care/code-of-practice-on-confidential-information 

[28] Di Lorito C, Duff C, Rogers C, et al. Tele-Rehabilitation for 
people with dementia during the COVID-19 pandemic: a 
case-study from England. Int J Environ Res Public Health. 
2021;18(4):1717. DOI:10.3390/ijerph18041717 

[29] Laver KE, Adey-Wakeling Z, Crotty M, et al. 
Telerehabilitation services for stroke. Cochrane Database 
Syst Rev. 2020;(1):CD010255. DOI:10.1002/14651858. 
CD010255.pub3  

8 S. BUCKINGHAM ET AL. 

https://www.csp.org.uk/professional-clinical/improvement-innovation/community-rehabilitation/rehab-covid-19-policy-statement
https://www.csp.org.uk/professional-clinical/improvement-innovation/community-rehabilitation/rehab-covid-19-policy-statement
https://www.csp.org.uk/professional-clinical/improvement-innovation/community-rehabilitation/rehab-covid-19-policy-statement
https://www.bsrm.org.uk/downloads/covid-19bsrmissue1-published-27-4-2020.pdf
https://www.bsrm.org.uk/downloads/covid-19bsrmissue1-published-27-4-2020.pdf
https://www.bsrm.org.uk/downloads/covid-19bsrmissue1-published-27-4-2020.pdf
https://analytics.google.com/analytics/web/provision/#/provision
https://analytics.google.com/analytics/web/provision/#/provision
http://www.plymouth.ac.uk/research/telerehab
https://www.spinutech.com/digital-marketing/analytics/analysis/7-website-analytics-that-matter-most/
https://www.spinutech.com/digital-marketing/analytics/analysis/7-website-analytics-that-matter-most/
https://www.spinutech.com/digital-marketing/analytics/analysis/7-website-analytics-that-matter-most/
https://elearning.rcgp.org.uk/mod/page/view.php?id=10551
https://elearning.rcgp.org.uk/mod/page/view.php?id=10551
https://www.csp.org.uk/publications/guide-rapid-implementation-remote-physiotherapy-delivery
https://www.csp.org.uk/publications/guide-rapid-implementation-remote-physiotherapy-delivery
https://www.csp.org.uk/publications/guide-rapid-implementation-remote-physiotherapy-delivery
https://www.rcot.co.uk/practice-resources/occupational-therapy-topics/digital-first-occupational-therapy
https://www.rcot.co.uk/practice-resources/occupational-therapy-topics/digital-first-occupational-therapy
https://www.phc.ox.ac.uk/research/resources/video-consulting-in-the-nhs
https://www.phc.ox.ac.uk/research/resources/video-consulting-in-the-nhs
https://digital.nhs.uk/data-and-information/looking-after-information/data-security-and-information-governance/codes-of-practice-for-handling-information-in-health-and-care/code-of-practice-on-confidential-information
https://digital.nhs.uk/data-and-information/looking-after-information/data-security-and-information-governance/codes-of-practice-for-handling-information-in-health-and-care/code-of-practice-on-confidential-information
https://digital.nhs.uk/data-and-information/looking-after-information/data-security-and-information-governance/codes-of-practice-for-handling-information-in-health-and-care/code-of-practice-on-confidential-information
https://digital.nhs.uk/data-and-information/looking-after-information/data-security-and-information-governance/codes-of-practice-for-handling-information-in-health-and-care/code-of-practice-on-confidential-information
https://doi.org/10.3390/ijerph18041717
https://doi.org/10.1002/14651858.CD010255.pub3
https://doi.org/10.1002/14651858.CD010255.pub3

	Abstract
	Background and objectives
	Methods
	Theoretical basis and overview
	Knowledge creation phase
	Action phase
	Planning of format, structure, and core sections
	Drafting of content, review, and revisions
	Implementation: website setup, population, and launch
	User feedback: think-aloud interviews
	Addition of audio-visual content
	Dissemination and feedback
	Monitoring and evaluation



	Results
	Revisions
	The developed resource
	Monitoring and evaluation
	Analytics data
	Qualitative feedback

	Early evidence of reach and potential impact

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	Author contributions
	Disclosure statement
	Funding
	Orcid
	References


