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c Rationale for project

1.1 Background information

The NHS Insights Prioritisation Programme (NIPP) was launched in 2021 by the NHS
Accelerated Access Collaborative (ACC) and the National Institute for Health and

Care Research (NIHR), to accelerate the evaluation of promising innovations, many
introduced rapidly during the pandemic, to support post-pandemic ways of working.
The programme had a particular focus on innovations which related to remote
consultation, remote monitoring, changes to service delivery and health and social care
workforce issues.

Local AHSNs and ARCs were invited to bid for funding to enable them to collaboratively
work on an evaluation, which met the above criteria. The Oxford Academic Health
Science Network and NIHR Applied Research Collaboration Oxford and Thames Valley
(ARC OxTV) were successful in securing funding to evaluate the role of virtual transient
ischaemic attack (TIA) outpatient clinics.

Stroke is a largely preventable disease. Prevalence, access, and outcome differ by
socio-demographic group, with a strong link to socio-economic deprivation. There is
concern that models of care that rely on digital capability and access (such as virtual TIA
outpatient clinics) may exacerbate existing health inequalities for some groups.

For virtual TIA outpatient clinics ™ each stage of the clinical pathway (referral, initial
triage and consultation) can be completed virtually, with hospital attendance limited

to necessary investigations (commonly brain and/or carotid imaging, ECG, and blood
tests. (See Appendix 1). The effectiveness, efficiency and patient and staff experience
in a virtual clinic model are unclear. We evaluated each of these aspects and our findings
and recommendations can be found on our project website.

| iterature review

TIA clinics

Prior to the WHO declaring COVID-19 a pandemic on the 11th March 2020, an absence
of literature on Medline and Google Scholar showed that telemedicine and virtual
consultation were not widely used in day-to-day UK TIA and stroke care. Clinical
guidance for managing TIA and strokes focussed on best practice for investigations and
treatment, rather than the delivery of care. *%




Despite the well-developed literature base for telestroke, this is a distinct and separate
area from the rapid implementation of virtual access in TIA clinics due to COVID-19.
Telestroke, is now an established model of care “ with well-developed evaluation
metrics including time-to-consult and door-to-needle times ©, this was not the case
for managing and evaluating remote access TIA clinics. Evidence in the literature for
running TIA clinics virtually, or non-face-to-face, was not available at the time that the
COVID-19 pandemic started. Guidance was produced by the Oxford AHSN and GIRFT
in May 2020 on rapidly adapting stroke services to accommodate COVID-19 safety
guidelines. Y The report acknowledged that many hospitals would have to quickly
change stroke management practice to minimise face-to-face contact. Following this
report, we found three published papers since May 2020 which have evaluated the
impact of COVID-19 on TIA clinics *7-® and one paper which covered the 2020 updates
for the Canadian Stroke Best Practice Recommendations, including a section on virtual
care delivery. ©

Yu et al " evaluated the effect of telemedicine on broad outcomes of TIA across
Ontario, Canada in the period before the pandemic (1st of April 2015 -31st March 2020)
and during (1st April 2020 — 31st March 2021). The use of telemedicine consultations
increased significantly in this time period. 3.8% of consultations within 90 days of
Emergency Department presentation were conducted via telemedicine pre COVID,
whereas 83% of consultations were conducted via telemedicine during the COVID
period. However, the number of physician consultations remained unchanged before
and during COVID-19. There was no significant effect on investigations or medication
renewals and crucially, clinical outcomes were also similar, including 90-day all-cause
admission, stroke admission and death. © Similar findings were also reported by D'’Anna
et al®, who assessed outcomes from the rapid outpatient TIA service of the Stroke
Department in Charing Cross Hospital, London, UK. They compared two groups of
patients pre-COVID-19 (23rd March — 30th June 2019) and during COVID-19 (23rd
March — 30th June 2020). In the pre COVID period 180 patients were assessed with
face-to-face consultation, whilst during the COVID period 136 patients were assessed,
all via telemedicine consultations. There were no significant differences between the
proportion of patients admitted to hospital for recurrent TIA/stroke, or cardiovascular
cause, in the pre COVID period or during. A significantly lower proportion of patients
were admitted to hospital for any nonvascular cause during COVID, which may be
explained by patients’ tending to avoid attending hospital during the pandemic. The
authors also saw a significant decrease in mimic diagnoses in the rapid access TIA clinic
during the pandemic which may also be explained by patients with milder symptoms
avoiding hospital. ©

Abdulaziz et al ® conducted an electronic survey across Canadian stroke prevention

clinics or TIA outpatient services which showed that there was a significant variation
in how clinics were operating before the pandemic and the effect of COVID on these
services during and after the pandemic. There were 33 clinics included in the final




analysis and significant differences existed between them in the management of
services such as operational hours, when tests were completed (prior to arrival in the
clinic or not), time for results and referrals of patients with an incorrect diagnosis of
TIA. Importantly they showed a variation in the duration of wait times to see high-risk
patients, with most high-risk patients not seen by the clinics within the two-day target.
The authors found that COVID had a negative impact on the clinics with adrop in
referrals, particularly from primary care, and an increase in wait times for appointments
and test results. Similar to the findings of D'Anna et al ®, they also showed a decrease in
the referral of mimic TIA referrals.

As with the two studies mentioned above, one of the biggest impacts of COVID was on
the number of virtual consultations. Abdulaziz et al ® reported that, before COVID-19,
13 out of 33 clinics were providing virtual care on a limited basis, but during the
pandemic all but 4 were providing virtual care. Out of these 29 clinics, 20.7% provided
virtual care to all patients, 41.4% provided virtual care for low to medium-risk patients
and 31% provided virtual care for follow-ups and new consultations. 73% of the 33
clinics planned to continue providing virtual care following COVID-19. The 2020 update
of the Canadian Stroke Best Practice Recommendations now includes a section on
“Virtual Care for Secondary Stroke Prevention”. This section suggests guidance for the
delivery of virtual care, including having appropriate triage and testing processes and
regulation around using the technology for managing TlAs. ©

More generally, post-pandemic there has been a continued interest in the use of

virtual clinics and telephone or video consultations to provide health care. Increasingly
there is an argument that virtual or remote consulting is ‘good for some patients but
not for all. *® The Planning and Evaluating Remote Consultation Services (PERCS)
framework identified by Greenhalgh et al ¥, emphasises the complex nature of remote
consultations where many interacting factors need to be considered to provide high
quality remote consultations. ldentifying what kinds of patient consultation work best
remotely, the potential benefit to patients and their preferences for mode of consultation
is paramount %, In addition, clinical consultations through telemedicine require a
different way of communicating and clinicians need to have the required skills.

The patient and clinician experience of telemedicine services in stroke/ TIA is not well
defined in the literature. We could not find any published studies on the perspectives of
the patient or clinician on the use of virtual TIA clinics compared to face-to-face and,
even in the more established telestroke literature, published qualitative data is limited.
One UK qualitative study looked at the clinician experience of integrating telemedicine
consultations into a stroke specialist’s usual practice. ** This study compared the
experiences of UK and Australian specialists. Specialists from both countries reported
that involving key stakeholders early in the planning was essential to ensure success.
They felt that there should be enough time allocated for stakeholders to understand
and prepare for changes to individual roles and to the overall clinic management.
Clinicians found that there was a loss of cues in telemedicine consultations, compared




to face-to-face, and felt that it took time to learn to trust remote staff skills. They
considered that there was a specific training need for telemedicine consulting. None of
these recommendations would have been possible to follow in the COVID-19 pandemic
as the need to reduce face-to-face consultations was urgent.

Health Inequalities

Provision to address health inequalities and digital exclusion should be taken into
account when designing TIA services. There is concern that models of care which rely
ondigital capability and access, such as virtual TIA clinics, may exacerbate existing
health inequalities for some groups. The search focussed onissues of inequality facing
people with TIA as defined by the Equality Act 2010 and other vulnerable groups.

Some groups are at higher risk of having a TIA including older people (>55+),
transgender people undergoing reassignment on gender-affirming hormone therapy,
Black and Asian people, people who are pregnant, the LGBTQ community. 26 27:28.29)
Women who present with acute transient or mild neurological symptoms are less likely
than men to receive a diagnosis of a minor ischaemic cerebrovascular event (TIA). 5%
Also, a TIA or stroke more negatively affects their quality of life compared to men. ¥

In addition, some groups experience inequalities in accessing healthcare, for example,
people on low incomes and or living in deprived areas are less likely to have their stroke/
TIA recognised by health professionals. Also, people with a local social economic status
experience TIA and stroke at a younger age and with a more severe deficit, an increased
prevalence of smoking is likely to be a major contribution. %33

Environmental sustainability

There is significant impetus to address the impacts of climate change on health

and the contribution of health systems to climate change. #1519 |n 2020, NHS
England became the world's first health service to commit to net zero. *” Identifying a
decarbonisation pathway for a complex system like the NHS is challenging. Significant
carbon emissions arise from patient, visitor and staff travel, making up around 14% of
the NHS's carbon footprint. Virtual consulting has been signalled as one way in which a
reduction in patient and staff travel, and therefore emissions, can be achieved.

Conclusion

The results of this report and subsequent recommendations will be a very important
addition to the limited literature and evidence around implementing telemedicine
services in UK TIA clinics. This is particularly important if clinics are planning to
continue to use telemedicine. Bagot et al ** noted that UK specialists were particularly
concerned about governance procedures, clinical pathways and required resources for
implementing telemedicine consultations in stroke. This does not yet exist in UK stroke
guidance and will need to be addressed in future clinical guidelines.




a Project Design & Delivery

3.1 Project design, aims and objectives

All stages of the project were developed and completed by members of the Oxford
AHSN, NIHR ARC OxTV and the University of Oxford working collaboratively, alongside
working with clinical experts and two PPl members with lived experience of TIA. The
primary intended users of the evaluation are healthcare professionals working within
TIA services across the five integrated stroke delivery networks (ISDNs) in the South
East, with a view to the findings and recommendations also being shared nationally.
This report will also be of interest to those who commission TIA services, such as
integrated care systems (ICSs).

The overall aim of the project was to generate rapid insights (within an 18 month
timeframe) to guide service design, improvement and planning for TIA outpatient
clinics.

Specifically, this included whether virtual clinics should continue, the benefits and
disadvantages to patients and healthcare professionals of each of the three models
(face-to-face, virtual and hybrid) and considerations in relation to resource use, costs
and environmental sustainability of the different models.

The objectives were:

1) Describe what a good pathway looks like for face-to-face, virtual and hybrid TIA
outpatient clinics and which patients are best suited for each model.

2) Determine the current availability of data on TIA services and work with partners to
identify improvements to enhance quality monitoring of services.

3) Describe the views and experiences of patients and healthcare professionals for the
different models of TIA outpatient clinic.

A scoping exercise was completed at the start of the project, which included running
a theory of change workshop for healthcare professionals involved in providing TIA
services across the South East region. This enabled us to test that the objectives
for the project were of value to them and would support them to make service
improvements. From this scoping work, three main workstreams were developed
(pathway mapping study, care pathways and views study), with cross cutting
workstreams of PPI, health inequalities, environmental sustainability and health
economics.

An equalities and health inequalities impact assessment (EHIA) was completed to

assess the potential impact of the differing models of TIA care being evaluated. This

included assessing the potential for digital exclusion. The EHIA was supported by

areview and summary of the existing TIA/stroke health inequalities literature. This

information was considered by each workstream when developing their methodology. e



We established early in the project there was very limited local or national data
collected on TIA services for ongoing monitoring, therefore, we couldn't progress
the care pathways workstream and related objective. At the time of the project, for
the Sentinel Stroke National Audit Programme (SSNAP) audit services only needed
to provide limited data on patients seenin TIA outpatient clinics, this is currently
being reviewed and changes may be made to the dataset. These changes were being
considered concurrent with the timeline for our project and not because of it. There
is however the opportunity for the outcomes of this project to guide future data
collection within SSNAP.

3.2 Project Governance

The governance structure for the project is outlined in figure 1. The NIPP Project group
met every 2-3 weeks for the duration of the project and the NIPP Steering group every
2-3 months. Terms of reference were developed for both meetings and whilst there
was some overlap in membership, this did not impact on the focus for the meetings

or the decisions made. Operational decisions were made at the Project group, with
strategic direction and oversight by the Steering group.

NIPP Programme Team
(on behalf of NHSE)

J

NIPP Steering Group ﬁ/

$ Central Project

Team / Finance

NIPP Project Team %\

NIPP Workstreams
Figure 1: NIPP project organogram

3.3 Project team

The organisations that took part in the evaluation were:

« Oxford Academic Health Science Network

« NIHR Applied Research Collaboration Oxford and Thames Valley
« University of Oxford

For a list of evaluation team members see appendix 2.




a Methodology

4.1 Patient and public involvement

Patient and public involvement was important to this evaluation as there is no
published literature on patient experience of virtual TIA outpatient clinic appointments.
Two public partners both with lived experience of TIA, were recruited through an open
process, with the opportunity advertised on social media and shared through PPI
networks across the Oxford AHSN and ARC OxTV.

The public partners were active members of the Project group and Steering group for
all stages of the project, along with supporting work within the Views workstream,
including development of the topic guides for the patient and healthcare professional
interviews. They developed the public summary to ensure the project findings and
recommendations were accessible to a broad audience, not just those delivering TIA
services and contributed to the dissemination plan.

4.2 Pathway mapping workstream

Process (pathway) mapping is a qualitative tool to identify all the activities that occur in
a process and produce a process map with an accompanying narrative. *® The process
map, a visual presentation, shows who is responsible for each activity or step and how
these steps connect to reach a certain point. A successful process map should provide
a shared understanding of how all the activities in a process fit together. Highlighting
what works well now and what could be improved; to help avoid duplication, unhelpful
variation, or unnecessary steps, improve understanding of the patient experience, and
where further analysis is required. %20

The mapping study aimed to produce a post-Covid-19 pandemic process map for
the patient pathway through each TIA outpatient clinic across the South East region
(five Integrated Stroke Delivery Networks (ISDNs), which included 21 NHS Trusts, and
26 TIA clinics (2 on the boundary of the region)). Using the maps, the model of the
TIA outpatient clinic was identified (face-to-face, virtual, hybrid), and a single map
created to show what a typical pathway looked like for each of these models. Areas
of commonality and individuality were identified. Finally, how the different pathways
compared to current guidelines recommendations was examined.

Twenty-six TIA services were contacted to participate in the project, of which 14
participated in the project. TIA services were invited to attend a Microsoft Teams video
meeting with research staff at a time of their convenience. Services were encouraged
to include as many staff as feasible in these meetings and include staff with different
roles within their clinic. The meetings were facilitated by two research staff, with notes
and interactive whiteboard documenting the discussions. e




The discussion led clinic staff through the patient pathway in their TIA clinic, exploring
every event, task or decision, and how the flow proceeded from one of these to the
next. Crucially, it was emphasised the discussion should reflect the current pathway
in TIA clinics rather than how the pathway should look. The discussion was not
judging how TIA clinics or clinic staff operated. Complicated steps and decisions were
recounted back to the meeting by the researcher to ensure understanding of the
discussion was clear.

After the meeting, the notes and transcript, were used to update the whiteboard to
produce a draft process map for the clinic. ?® The draft map was shared back with the
clinic for circulation and comment. Any queries and omissions were also highlighted.
The maps were updated and reshared if required, with a final map provided to clinics.

Using the finished process maps, the TIA clinics were classified as face-to-face, virtual
or hybrid models.

A table of characteristics for all the included TIA clinics was produced. The table was
further broken down by model type. The variability between all clinics, between clinics
using the same model, and the paucity of participating clinics meant that it was not
possible to produce a single good practice map for each model. Findings from the maps
were described in a narrative, including comparing the different clinics in general and
specifically between clinic models. A comparison of clinic pathways to NICE guideline
recommendations for people with a suspected TIA was conducted.

4.3 Views workstream
Sampling and Recruitment
a) Patient interviews

NHS TIA services across the 5 ISDNs (and two hospitals on the boundary) were
approached to be Participant Identification Centres (PICs) for the evaluation. Six Trusts
agreed to be a PIC and were each asked to identify 4 patients/carers, aged 18 and
above, attending their TIA clinic between February to May 2023 for the research team
to approach for interview.

We used purposive patient sampling for the interviews paying special attention to
identifying potential participants from different ethnic groups, geographical locations
(inner city, urban, rural) and socio-economic characteristics.

Patients were given a patient information leaflet and invitation letter by the responsible
clinician at their first consultation. Where the consultation was virtual these documents
were sent by post, email or text link. Patients were asked to contact the research team
if they wanted to take partin aninterview.



b) Healthcare Professional Interviews

Healthcare professionals (consultant stroke physicians and neurologists, advanced
clinical practitioners, specialist stroke nurses, and clinic coordinators/administrators)
involved in delivering TIA care through virtual, face-to-face or hybrid models of

care between February and May 2023 were invited via email from the Oxford AHSN,
snowballing through existing contacts, and through South East region clinical stroke
lead meetings to take partin aninterview.

Two topic guides were developed: one for patients and one for healthcare
professionals. These guides included open ended questions on how care is delivered,
the benefits and disadvantages of virtual/face-to-face/hybrid models of care, resource
allocation and environmental sustainability, patient and clinician views and preferences
for different models of care and thoughts on the future of virtual clinics.

Data collection

Informed oral consent was audio recorded at the start of the interview. Participants
were sent a copy of the consent form to read by post or email before the interview and
a copy of the completed consent form afterwards.

In-depth interviews with patients and healthcare professionals were conducted by
telephone or on Microsoft Teams between February and May 2023. Interviews lasted
on average 30-45 minutes and followed a topic guide developed by the research team
in collaboration with two PPI project team members with lived experiences of TIA.
Interviews were audio-recorded and transcribed verbatim.

Data analysis

Interview data was analysed using a thematic analysis approach. Interview transcripts
were de-identified and entered into NVivo qualitative data analysis software to
support data management and retrieval in the analysis process. The team followed the
approach described in Pope, Ziebland and Mays ?*, moving from familiarisation and
inductive coding to grouping and categorisation, using team ‘data clinics’ to explore
coding consistency and to develop themes, and using charting and one sheet of paper
(OSOP) visualisation and comparison methods ?? to identify themes. Qualitative
research is not designed to allow statistical or predictive generalisability and thus
external validity checks were not appropriate. However, the aim of the thematic
analysis was to produce transferable findings. Obtaining ethical approval was time
consuming and delayed, such that our sample was much smaller than intended and we
did not reach data saturation. De-identified quotes taken from the interview transcripts
are used for illustrative purposes.




4.4 Environmental sustainability workstream

To understand the environmental impact of virtual versus face-to-face consultations
in the context of TIA services, we combined the following two sources of information/
data:

1. A systemic review of published literature ?® ,focusing on 23 articles and including
assessment of the opportunities and challenges associated with the carbon impact
of virtual consultations generally; and

2. Analysis of data from a series of qualitative interviews conducted with patients
and healthcare professions who have experienced virtual and/ or face-to-face
consultations, specifically in the context of the design and delivery of TIA services.

4.5 Use of resources workstream

A bespoke questionnaire was developed to record the activity within the TIA clinic,

the type of professional who undertook the activity and an estimation of the activity
duration (see Appendix 3). The data was collected from 12 of the 14 pathway maps,
developed by the pathway mapping workstream, consisting of nine face-to-face clinics,
two virtual and one hybrid. Two maps were not used as the patient journey could not be
clearly defined. Hypothetical patient journeys from referral to the TIA clinic through to
discharge/follow-up were developed from these maps.

We made the following assumptions during data collection:

« Forreferrals from the emergency department, we assumed investigations to
be performed within the emergency department. So patients referred from the
emergency department did not need further investigations in the TIA clinic.

« We assumed that patients only had the following types of imaging done (CT, CTA,
MRI, and/or MRA).

« Since sites did not specify whether they had used time-of-flight or contrast-
enhanced MRA, we assumed it to be the time-of-flight MRA.

« We excluded any further investigations that may be performed outside of the TIA
clinic or follow up/ review of those results.

« Toreduce missing data, if the time taken for an activity was missing for one site, we
assumed the missing time to be the average time taken for the same activity that
were non-missing at other sites.

We estimated the mean cost and mean duration of the models of care from the clinic
perspective. First, the unit costs of clinical staff inputs were obtained primarily from
Personal Social Services Research Unit's (PSSRU) Unit Costs of Health and Social Care
2021 compendium ?% and those of investigations were obtained from the latest NHS
Reference Cost schedules * (Appendix 4). Next, the unit cost of each clinic resource
input was then multiplied by the estimated time taken by a healthcare professional




to provide care or the duration of a clinical investigation before being summed up to
obtain the total cost of care pathways for each model whilst assuming equal proportion
of patients entering each pathway. The mean cost and mean duration were obtained

by averaging the respective total cost and total duration values across the pathways in
each model. Similarly, the mean number of investigations per model was also estimated
from the average total number of investigations across the pathways in each model to
account for the differences in terms of cost and time between the models of care.

Differences in the mean cost of clinic resources, duration of clinic pathways and number
of investigations between virtual and face-to-face as well as between hybrid and
face-to-face models were calculated and tested for statistically significant differences
using independent-samples t-tests. A two-sided significance level of 0.05 was used
throughout. Costs were expressed in 2020/2021 UK pounds sterling (£).

The results and recommendations can be found in our main evaluation report, available
on our project website https://bit.ly/HealthOxTIA

References

1. Ford GA, Hargroves D, Lowe D, Harston G, Rooney G, Oatley H, et al. Adapting
stroke services during the COVID-19 pandemic: an implementation guide. 2020
[cited 2023 21 August]. Available from: https://www.oxfordahsn.org/wp-content/
uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-
May-2020.pdf

2. National Institute for Health and Care Excellence. Stroke and transient ischaemic
attack in over 16s: diagnosis and initial management. NICE guideline [NG128].
2019 [updated 2022; cited 2023 8 Junel. Available from: https://www.nice.org.uk/
guidance/ng128

3. National Clinical Guideline for Stroke for the UK and Ireland. London: Intercollegiate
Stroke Working Party; 2023 [cited 2023 25 August]. Available from: https:/www.
strokeguideline.org/.

4. Rubin MN, Wellik KE, Channer DD, Demaerschalk BM. A systematic review of
telestroke. Postgrad Med [Internet]. 2013 Jan [cited 2023 25 August]; 125(1):[45-50
pp.]. Available from: https://www.ncbi.nlm.nih.gov/pubmed/23391670

5. Arumuganathan P, Adcock AK, Espinosa C, Findley S. Analysis of Telestroke Usage in
Rural Critical Access Emergency Departments. Telemed J E Health [Internet]. 2023
May 19. Available from: https://www.ncbi.nlm.nih.gov/pubmed/37205846.


https://bit.ly/HealthOxTIA
https://www.oxfordahsn.org/wp-content/uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-May-2020.pdf
https://www.oxfordahsn.org/wp-content/uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-May-2020.pdf
https://www.oxfordahsn.org/wp-content/uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-May-2020.pdf
https://www.nice.org.uk/guidance/ng128
https://www.nice.org.uk/guidance/ng128
https://www.oxfordahsn.org/wp-content/uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-May-2020.pdf
https://www.oxfordahsn.org/wp-content/uploads/2020/07/Adapting-stroke-services-in-the-COVID-19-pandemic-May-2020.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23391670
https://www.ncbi.nlm.nih.gov/pubmed/37205846

6. D’Annal, Ellis N, Bentley P, Brown Z, Halse O, Jamil S, et al. Delivering telemedicine
consultations for patients with transient ischaemic attack during the COVID-19
pandemic in a comprehensive tertiary stroke centre in the United Kingdom. Eur J
Neurol [Internet]. 2021 Oct [cited 2023 23 August]; 28(10):[3456-60 pp.]. Available
from: https://doi.org/10.1111/ene.14750.

7. YuAYX, Penn J, Austin PC, Lee DS, Porter J, Fang J, et al. Telemedicine use and
outcomes after transient ischemic attack and minor stroke during the COVID-19
pandemic: a population-based cohort study. CMAJ Open [Internet]. 2022 Oct-Dec
[cited 2023 25 August]; 10(4):[E865-E71 pp.]. Available from: https://www.ncbi.nim.
nih.gov/pubmed/36195342.

8. Abdulaziz KE, Taljaard M, Dowlatshahi D, Stiell IG, Wells GA, Perry JJ. Practice Variation
among Canadian Stroke Prevention Clinics: Pre, During, and Post-COVID-19. Can J
Neurol Sci [Internet]. 2023 Jul [cited 2023 25 August]; 50(4):[551-60 pp.]. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/35707914.

9. Gladstone DJ, Patrice Lindsay M, Douketis J, Smith EE, Dowlatshahi D, Wein T, et
al. Canadian Stroke Best Practice Recommendations: Secondary Prevention of
Stroke Update 2020 - ADDENDUM. Can J Neurol Sci [Internet]. 2023 May [cited
2023 25 August]; 50(3):[481 p.]. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/35657682.

10.Pope C. Remote care —good for some, but not for all? Journal of Health Services
Research & Policy [Internet]. 2023 [cited 2023 23 August]; 28(3):[147-8 pp.]. Available
from: https://doi.org/10.1177/13558196231172715.

11.Greenhalgh T, Rosen R, Shaw SE, Byng R, Faulkner S, Finlay T, et al. Planning
and Evaluating Remote Consultation Services: A New Conceptual Framework
Incorporating Complexity and Practical Ethics. Front Digit Health [Internet]. 2021
[cited 2023 23 August]; 3:[726095 p.]. Available from: https://doi.org/10.3389/
fdgth.2021.726095.

12.Williams S, Barnard A, Collis P, Correia de Sousa J, Ghimire S, Habib M, et al. Remote
consultations in primary care across low-, middle- and high-income countries:
Implications for policy and care delivery. J Health Serv Res Policy [Internet].
2023 Jul [cited 2023 23 August]; 28(3):[181-9 pp.]. Available from: https://doi.
org/10.1177/13558196221140318.

13.Bagot KL, Cadilhac DA, Bladin CF, Watkins CL, Vu M, Donnan GA, et al. Integrating
acute stroke telemedicine consultations into specialists’ usual practice: a qualitative
analysis comparing the experience of Australia and the United Kingdom. BMC Health
Serv Res [Internet]. 2017 Nov 21 [cited 2023 25 August]; 17(1):[751 p.]. Available from:
https:/www.ncbi.nlm.nih.gov/pubmed/29157233.



https://doi.org/10.1111/ene.14750
https://www.ncbi.nlm.nih.gov/pubmed/36195342
https://www.ncbi.nlm.nih.gov/pubmed/36195342
https://www.ncbi.nlm.nih.gov/pubmed/35707914
https://www.ncbi.nlm.nih.gov/pubmed/35657682
https://www.ncbi.nlm.nih.gov/pubmed/35657682
https://doi.org/10.1177/13558196231172715
https://doi.org/10.3389/fdgth.2021.726095
https://doi.org/10.3389/fdgth.2021.726095
https://doi.org/10.1177/13558196221140318
https://doi.org/10.1177/13558196221140318
https://www.ncbi.nlm.nih.gov/pubmed/29157233

14.Costello A, Abbas M, Allen A, Ball S, Bell S, Bellamy R, et al. Managing the health
effects of climate change: Lancet and University College London Institute for
Global Health Commission. Lancet [Internet]. 2009 May 16 [cited 2023 23 August];
373(9676):[1693-733 pp.]. Available from: https://doi.org/10.1016/s0140-
6736(09)60935-1.

15.Health Care Without Harm. Health Cares Climate Footprint: How the health sector
contributes to the global climate crisis and opportunities for action. 2019 [cited
2023 23 August]. Available from: https://noharm-global.org/sites/default/files/
documents-files/5961/HealthCaresClimateFootprint_092319.pdf.

16.World Health Organization. WHO guidance for climate-resilient and environmentally
sustainable health care facilities. Geneva2020 [cited 2023 22 August]. Available
from: https:/www.who.int/publications/i/item/9789240012226.

17.NHS England and NHS Improvement. Delivering a ‘Net Zero' National Health
Service. 2020 [cited 2023 22 August]. Available from: https://www.england.nhs.
uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-
national-health-service.pdf

18.Pluto DM, Hirshorn BA. Process Mapping as a Tool for Home Health Network
Analysis. Home health care services quarterly [Internet]. 2003 [cited 2023 24
August]; 22(2):[1-16 pp.]. Available from: https://doi.org/10.1300/J027v22n02_01

19.Antonacci G, Reed JE, Lennox L, Barlow J. The use of process mapping in healthcare
quality improvement projects. Health services management research : an official
journal of the Association of University Programs in Health Administration
[Internet]. 2018 [cited 2023 24 August ]; 31(2):[74-84 pp.]. Available from: https:/
doi.org/10.1177/0951484818770411

20.Phillips J, Simmonds L. Use of process mapping in service improvement. Nurs Times
[Internet]. 2013 May 1-14 [cited 2023 24 August ]; 109(17-18):[24-6 pp.]. Available
from: https://cdn.ps.emap.com/wp-content/uploads/sites/3/2013/04/Use-of-
process-mapping-in-service-improvement-010513.pdf.

21.Pope C, Ziebland S, Mays N. Analysis. 2020. In: Qualitative research in health care
[Internet]. Hoboken, New Jersey: Wiley Blackwell. Fourth edition.; [p111-34].
Available from: https://onlinelibrary.wiley.com/doi/book/10.1002/9781119410867.

22.Ziebland S, McPherson A. Making sense of qualitative data analysis: an introduction
with illustrations from DIPEx (personal experiences of health and illness). Med Educ
[Internet]. 2006 May [cited 2023 23 August]; 40(5):[405-14 pp.]. Available from:
https://doi.org/10.1111/j.1365-2929.2006.02467 .x.

23.Pickard Strange M, Booth A, Akiki M, Wieringa S, Shaw SE. The Role of Virtual
Consulting in Developing Environmentally Sustainable Health Care: Systematic
Literature Review. J Med Internet Res [Internet]. 2023 May 3 [cited 2023 23 August];
25:[e44823 p.]. Available from: https://doi.org/10.2196/44823.



https://doi.org/10.1016/s0140-6736(09)60935-1
https://doi.org/10.1016/s0140-6736(09)60935-1
https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://www.who.int/publications/i/item/9789240012226
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://doi.org/10.1300/J027v22n02_01
https://doi.org/10.1177/0951484818770411
https://doi.org/10.1177/0951484818770411
https://cdn.ps.emap.com/wp-content/uploads/sites/3/2013/04/Use-of-process-mapping-in-service-improvement-010513.pdf
https://cdn.ps.emap.com/wp-content/uploads/sites/3/2013/04/Use-of-process-mapping-in-service-improvement-010513.pdf
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119410867
https://doi.org/10.1111/j.1365-2929.2006.02467.x
https://doi.org/10.2196/44823

24.Jones K, Burns A. Unit Costs of Health and Social Care 2021, Personal Social
Services Research Unit, University of Kent. Canterbury 2021 [cited 2023 23 August].
Available from: https://doi.org/10.22024/UniKent%2F01.02.92342.

25.NHS England. 2020/21 National cost collection data publication. 2022 [cited 2023
23 August ]. Available from: https://www.england.nhs.uk/publication/2020-21-
national-cost-collection-data-publication/.

26.NHS. Transient ischaemic attack (TIA) [updated 28 June 2023; cited 2023 24
November ]. Available from: https://www.nhs.uk/conditions/transient-ischaemic-
attack-tia/.

27. National Institute for Health and Care Excellence. What are the risk factors for
stroke and TIA? [updated October 2023; cited 2023 24 November]. Available from:
https://cks.nice.org.uk/topics/stroke-tia/background-information/risk-factors/.

28. Swe NC, Ahmed S, Ziskovich K, Cusano NE, Liu M, Poretsky L, et al. Cardiometabolic
profiles of transgender individuals taking gender-affirming hormone therapy in the
transgender health aging study and registry. Journal of the American College of
Cardiology [Internet]. 2021 [cited 2022 3 March]; 77(18, Supplement 1):[1599 p.].
Available from: https://doi.org/10.1016/S0735-1097(21)02956-9

29. Caceres BA, Streed CG, Corliss HL, Lloyd-Jones DM, Matthews PA, Mukherjee
M, et al. Assessing and Addressing Cardiovascular Health in LGBTQ Adults: A
Scientific Statement From the American Heart Association. Circulation (New York,
NY) [Internet]. 2020 [cited 2022 4 March]; 142(19):[e321-e32 pp.]. Available from:
https://doi.org/10.1161/CIR.0000000000000914.

30. Yu AYX, Penn AM, Lesperance ML, Croteau NS, Balshaw RF, Votova K, et al. Sex
Differences in Presentation and Outcome After an Acute Transient or Minor
Neurologic Event. JAMA neurology [Internet]. 2019 [cited 2022 11 March];
76(8):[962-8 pp.]. Available from: https://doi.org/10.1001/jamaneurol.2019.1305.

31. Franzén-Dahlin A, Laska AC. Gender differences in quality of life after stroke and
TIA: a cross-sectional survey of out-patients. Journal of clinical nursing [Internet].
2012 [cited 2022 11 March ]; 21(15-16):[2386-91 pp.]. Available from: https://doi-
org.ezproxy-prd.bodleian.ox.ac.uk/10.1111/j.1365-2702.2011.04064.x.

32. Niklasson A, Herlitz J, Jood K. Socioeconomic disparities in prehospital stroke care.
Scandinavian journal of trauma, resuscitation and emergency medicine [Internet].
2019 [cited 2022 11 March]; 27(1):[1-9 pp.]. Available from: https://doi.org/10.1186/
$13049-019-0630-6.

33. Kerr GD, Higgins P, Walters M, Ghosh SK, Wright F, Langhorne P, et al.
Socioeconomic Status and Transient Ischaemic Attack/Stroke: A Prospective
Observational Study. Cerebrovascular diseases (Basel, Switzerland) [Internet].
2011 [cited 2022 11 March]; 31(2):[130-7 pp.]. Available from: https://doi.
org/10.1159/000321732.



https://doi.org/10.22024/UniKent%2F01.02.92342
https://www.england.nhs.uk/publication/2020-21-national-cost-collection-data-publication/
https://www.england.nhs.uk/publication/2020-21-national-cost-collection-data-publication/
https://www.nhs.uk/conditions/transient-ischaemic-attack-tia/
https://www.nhs.uk/conditions/transient-ischaemic-attack-tia/
https://cks.nice.org.uk/topics/stroke-tia/background-information/risk-factors/
https://doi.org/10.1016/S0735-1097(21)02956-9
https://doi.org/10.1161/CIR.0000000000000914
https://doi.org/10.1001/jamaneurol.2019.1305
https://doi-org.ezproxy-prd.bodleian.ox.ac.uk/10.1111/j.1365-2702.2011.04064.x
https://doi-org.ezproxy-prd.bodleian.ox.ac.uk/10.1111/j.1365-2702.2011.04064.x
https://doi.org/10.1186/s13049-019-0630-6
https://doi.org/10.1186/s13049-019-0630-6
https://doi.org/10.1159/000321732
https://doi.org/10.1159/000321732

Appendices

Appendix 1: Suggested Virtual clinic pathway for managing TIA/
minor stroke in the COVID-19 pandemic *-P?”

TIA/minor stroke symptons

Telephone/video ECG, bloods
assessment el I Gk + MRl brain

TIA referral inbox Structured referral, aspirin commenced

Consultant triage

Secretary contacts patient to
schedule virtual clinic appointment

Consultant telephone/video
Referral to conference consultation
other clinic

Not appropriate for TIA clinic

Letter to GP

Patient
instructed Not TIA
not to drive

Brainimaging MRI - or CT if MRI Further treatment
contraindicated; carotidvascular imaging if required

ECG + bloods + BP
if not already obtained

Consultant review of results; final
diagnosis; telephone call with patient

Treatment advised;
prescription issued if needed

Definite/possible

If ired
FEHE TIA/minor stroke

If residual disability

One-month virtual review Early supported discharge
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Appendix 3: Use of resources data points

Duration Cost
Data point recorded recorded

Site

Source of referral

-GP

- Secondary Care Specialist
- Emergency Department

- Triage Profession performing triage

What type of TIA clinic was booked.
- Face-to-face
- Virtual

Who scheduled TIA clinic appointment

Pre-clinic assessment
- Who performed the assessment.
- What activities take place during the assessment

Consultations

- Up to three in a pathway

- For each recorded who conduct'’s it and if in person or on
the phone

Investigations conducted through the TIA clinic.

- Imaging: CT, CTA, MRl or MRA (only one of them)

- Carotid duplex

-ECG

- Blood pressure

- Bloods (FRC, U&E, Lipid profile, TFT, LFT, glu/BM other)

*if conducted in ED these have been represented on the data
sheet but not as part of the pathway*

Outcomes of investigations
-Yes TIA
-NotaTIA

Post clinic administration.

- Dictation of letters

- Typing of letters

- Checking of letters

- Review of any outstanding results

- Further communication with the patient
- Sending out of letters

One month follow up.
- If one would be booked
- Who would book it




Resource

Ambulance service
Band 5 nurse

Band 6 nurse

Band 7 nurse

Band 8a nurse

Blood pressure test
Blood test

Carotid duplex

Clinic administrator
CT

CTA

ECG

Emergency department
General Practitioner
Healthcare assistant
Healthcare technician
Medical consultant
MRI

Radiographer

Secondary care
specialist

Secretary
Sonographer
Specialist nurse
Support worker

Time-of-flight MRA*

Unit

per contact

per hour

per hour

per hour

per hour

per investigation
per investigation
per investigation
per hour

per investigation
per investigation
per investigation
per hour

per hour

per hour

per hour

per hour

per investigation

per hour
per hour

per hour
per hour
per hour
per hour

per investigation

Unit cost

268
41
51
65

75

Appendix 4: Unit cost of clinic staff inputs and investigations, in 2020/21£

Source

(NHS England, 2022)
(Curtis et al., 2021)
(Curtis et al., 2021)
(Curtisetal., 2021)
(Curtis et al., 2021)
(NHS England, 2022)
(NHS England, 2022)
(NHS England, 2022)
(NHS Employers, 2022)
(NHS England, 2022)
(NHS England, 2022)
(NHS England, 2022)
(Curtis et al., 2021)
(Curtis et al., 2021)
(NHS England, 2022)
(NHS England, 2022)
(Curtis et al., 2021)
(NHS England, 2022)

(Curtis et al., 2021)

(Curtisetal., 2021)

(NHS England, 2022)

(Curtis et al., 2021)
(Curtis et al., 2021)
(NHS England, 2022)
(Collins et al., 2007)

*Unit cost has been inflated to 2020/21 prices using the PSSRU Hospital &
Community Health Services (HCHS) Index (Curtis et al., 2021). CT: computed
tomography, CTA: computed tomography angiography, ECG: electrocardiogram,
MRA: magnetic resonance angiography, MRI: magnetic resonance imaging.
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