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ABSTRACT
Background Remote consulting is an emerging model in 
managing chronic neurological conditions and has been 
widely implemented during the COVID- 19 pandemic. The 
objective of this national survey was to investigate the 
initial experiences of remote consulting for neurologists 
and patients with established neurological conditions 
under follow- up during the first COVID- 19 phase.
Methods In collaboration with the Scottish Association 
of Neurological Sciences and the Neurological Alliance 
of Scotland, we conducted a web- based survey of 
neurologists and patients between October and November 
2020.
Findings Data was available for 62 neurologists and 
201 patients. The consensus among neurologists was 
that remote consulting is a satisfactory way of delivering 
healthcare in selected groups of patients. For practical and 
technical reasons, there was preference for phone over 
video consultations (phone 63% vs video 33%, p=0.003). 
The prevailing opinion among clinicians was that 
considerable training interventions for remote consultation 
skills are required (‘yes’ 63% vs ‘no’ 37%, p=0.009) to 
improve clinician consultation skills and successfully 
embed this new model of care.
Most patients perceived remote consultations as safe, 
effective and convenient, with 89% of patients being 
satisfied with their remote consultation experience. 
Although traditional face- to- face consultations were 
the favoured way of interaction for 62% of patients, a 
significant proportion preferred that some of their future 
consultations be remote.
Interpretation Although not a replacement for face- 
to- face consultations, this survey illustrates that remote 
consulting can be an acceptable adjunct to traditional 
face- to- face consultations for doctors and patients. 
More research is required to identify overall safety and 
applicability.

INTRODUCTION
Telemedicine (remote consulting) is defined 
as the exchange of medical information and 
delivery of medical care through electronic, 
digital and internet- based or telephone- based 
communication. Pre- pandemic, the main 
benefit of remote consulting was providing 
subspecialty healthcare to rural or under-
served populations, where reducing patient 
travel for hospital visits was seen as a way to 

improve equity of service delivery1 and achieve 
better access for patients with impaired 
mobility or other disabilities (eg, cognitive) 
from chronic neurological conditions.2–4

Remote consulting has been a well- 
established care model in neurology for over 
10 years,5 primarily for stroke treatment. 
Stroke telemedicine has enabled accessibility 
to acute stroke care and timely administra-
tion of thrombolysis with improved patient 
outcomes such as independent ambula-
tion and reduction in disability days.6 More 
recently, it has evolved as a model in chronic 
neurological conditions including Parkinson’s 
disease, multiple sclerosis and epilepsy.7–11 A 
study by Qiang and Marras12 implementing 
remote consulting for patients with Parkin-
son’s disease demonstrated high patient 
satisfaction due to improved convenience, 
accessibility and reduced caregiver burden. 
Additionally, for patients with multiple scle-
rosis, remote consulting enhanced medica-
tion compliance.11

Despite the benefits of remote consulting, 
there are drawbacks. It is a less personable 
medium, which challenges the building of 
rapport in the clinician–patient relation-
ship.9 13 As it can be difficult or impossible 
to perform clinical examination via remote 
consulting, it lends itself best to history- driven 
conditions. The implications of missing key 
information or clinical signs from remote 
consulting remain to be examined in the 
context of patient safety and quality of care. 
Additionally, remote consulting comes with 
risks associated with the digital divide among 
patients14; alongside technical, logistical and 
regulatory challenges.9

The COVID- 19 pandemic has forced a 
huge shift towards remote consultations.15 
Physicians and healthcare systems worldwide 
have adopted remote treatment approaches 
that obviate the need for physical contact 
between patients and healthcare providers, 
thus reducing risk of viral transmission. Many 
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of these changes and models of care will likely persist after 
the pandemic—sustainable adaptations and enhance-
ment of remote delivery systems are therefore crucial to 
optimise healthcare provision and mitigate inconsisten-
cies in care.

The goal of this survey was to record the experiences 
and opinions of remote consulting among both neurol-
ogists and patients with neurological conditions across 
Scotland. We sought to explore the opportunities and 
challenges for integrating remote consulting in the 
management of neurological conditions.

METHODS
Design and setting
In March 2020, the Scottish Government instructed 
specialists working in hospitals in Scotland to conduct 
all non- emergency outpatient consultations remotely, in 
an effort to prevent COVID- 19 transmission. This deci-
sion was supported by the Association of British Neurol-
ogists and other specialty associations through the Royal 
College of Physicians. Face- to- face consultations only 
occurred for urgent neurology cases; however, there was 
massive variation across Scotland as uniform guidelines 
regarding remote versus in- person consultations did not 
exist this early on in the pandemic. Close liaison with 
primary care was necessary to prevent admissions and 
maintain support for patients with long- term neurolog-
ical conditions.

We conducted two separate surveys to investigate 
neurology remote consulting during the COVID- 19 
pandemic, from the perspectives of both neurologists and 
patients.

In collaboration with the Scottish Association of Neuro-
logical Sciences and the Neurological Alliance of Scot-
land, the surveys were: (1) distributed to neurologists 
via email, and (2) to neurology patients with established 
neurological conditions under regular follow- up via 
publication on social media, across Scotland. The Neuro-
logical Alliance of Scotland is an umbrella body of non- 
profit organisations representing and supporting people 
with neurological conditions in Scotland16; each group 
was invited to distribute and promote the online survey 
to its members.

The patient survey was completed anonymously, while 
the clinician survey was completed with discretionary 
name disclosure. Both surveys were implemented online 
during the COVID- 19 pandemic, between October and 
November 2020. During this time period, the out- of- 
hospital measures described above remained in effect. At 
the time of writing, Scotland remains in a full lockdown 
with a ‘stay at home’ order that has been in effect since 
5 January 2021,17 although these restrictions are slowly 
being eased.

Questionnaires and outcomes
The clinician survey assessed experiences and opin-
ions on remote consulting during the COVID- 19 

pandemic—including the effect on job satisfaction, 
confidence in examination findings and perceived advan-
tages and challenges compared with face- to- face review. 
The clinicians were also asked for views on the future of 
remote consulting and implications on training.

The patient survey assessed experiences and opinions 
on remote consulting during the COVID- 19 pandemic— 
including which methods they had experienced, which 
they preferred and rating overall satisfaction with remote 
consulting. We collected background variables including 
age, sex, and neurological condition.

Statistical analyses
For descriptive data, proportions and means are 
provided. Categorical data from the clinician dataset 
were compared using the χ2 test. For the patient dataset, 
we undertook multivariable logistic regression with the 
following dependent variables:
1. Remote consultation preference: phone versus video.
2. Concerns about the effectiveness of remote consulta-

tions.
3. Lack of familiarity with the technology.
4. Preference for some future consultations to be under-

taken remotely rather than face- to- face.
5. Satisfaction with remote consultations.

Age, sex, neurological conditions, and language were 
included as independent variables.

The following conditions with adequately reported data 
(minimum of 10 patients per condition) were selected 
for the multivariable logistic regression models: dystonia, 
epilepsy, functional neurological disorder (FND), 
multiple sclerosis, myasthenia gravis and Parkinson’s 
disease.

The reference group in dummy coding was chosen for 
statistical reasons to minimise the variance of estimates. 
Since all reference groups were sufficiently common (eg, 
prevalence of 13%–91%), selecting a different group 
would make no difference to the statistical inference.

Statistical significance was defined by p<0.05 using a 
two- sided test.

Statistical analyses were undertaken using the stats-
model package in Python 3.8.

RESULTS
Patients
In total, 201 patients (67% female; 32% male) participated 
in the national survey. The characteristics of the patient 
respondents are shown in figure 1, their neurological 
conditions in figure 2. The most common neurological 
conditions were myasthenia gravis and other myasthenic 
syndromes (24%), epilepsy and genetic epilepsy (20%) 
and functional neurological disorders (16%). The high 
percentage of patients with myasthenia gravis in the study 
can be attributed to the myasthenia gravis community 
heavily promoting the survey.

Of the patients surveyed, 131 (65%) had participated 
in remote consultations. Of the 70 (35%) that had yet to 
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experience a remote consultation, 77% expressed interest 
in remote consulting as part of their future follow- up (see 
online supplemental figures 1 and 2 for further informa-
tion on this cohort).

In the cohort who had participated in remote consul-
tation(s), 103 (79%) had received phone appointments 
only, 11 (8%) had received video appointments only 
and 17 (13%) had received both. Patient preferences 
regarding consultation types (phone; video; phone 
and video) are illustrated in figure 3. Although 43% of 
patients reported a preference for video consultations, 
only 20 (10%) patients had actually undergone a video 

consultation themselves. Moreover, only 3 (11%) of the 
patients who experienced a video consultation reported 
a preference for phone consultations. Multivariable 
modelling revealed that consultation preference differed 
according to the underlying neurological condition 
(figure 4). For example, patients with FND and Parkin-
son’s disease had a higher preference for video consul-
tation compared with those with epilepsy and genetic 
epilepsy (9.53, 95% CI 1.29 to 70.33 and 10.73, 95% CI 
1.04 to 110.54 respectively).

The majority of patients perceived remote consulta-
tions as safe, useful, effective and convenient, with 88% of 

Figure 1 Patient demographics.

Figure 2 Patient conditions. ADEM, acute disseminated encephalomyelitis; FND, functional neurological disorder; IIH, 
idiopathic intracranial hypertension; NMOSD, neuromyelitis optica spectrum disorder.
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patients being overall satisfied with their remote consul-
tation experience (figure 3, online supplemental figure 
3). Interestingly, despite the survey taking place during 
a national infection outbreak, only 50.5% reported 
‘reduced risk of infection’ as one of the positive aspects of 
remote consulting (online supplemental figure 3). This 
suggests that a lot of the positive perceptions of remote 
consultations for patients would still be applicable in a 
‘business- as- usual’ setting after the COVID- 19 outbreak is 
under control.

Multivariable logistic regression modelling demon-
strated that age, sex and the underlying neurological 
condition were important determinants of patients’ 
satisfaction ratings (figure 4). For instance, patients 
with Parkinson’s disease had significantly lower satis-
faction compared with those with epilepsy and genetic 
epilepsy (0.57, 95% CI 0.33 to 0.96). In addition, patients 
aged  >80 years were associated with lower odds of satis-
faction compared with other age groups. The lower satis-
faction in the  >80 age group may be attributed to the lack 
of technological proficiency, outlined in the introduc-
tion, which can sometimes be seen among some elderly 
patients. Male patients were more likely to report satis-
faction with remote consultations compared with female 
patients (1.38, 95% CI 1.06 to 1.79). Although traditional 
face- to- face consultations were the favoured way of inter-
action for 62% of patients, a significant proportion (60%) 
preferred that at least some of their future consultations 
be performed remotely.

Clinicians
In total, 62 neurologists from a reasonably broad represen-
tation of the different centres across Scotland participated 

in the national survey, the majority (79%) being consul-
tants. All clinicians undertook phone appointments and 
68% used ‘Attend Anywhere’/‘Near Me’, a secure NHS 
video call platform. The majority of clinicians preferred 
phone over video (phone 63% vs video 33%, p=0.003), 
indicating that phone consultations were as effective and 
informative as video appointments, without the added 
technical challenges (for both patients and neurolo-
gists) of the latter. Phone appointments were largely the 
preferred consultation type as they were easier to organise, 
more widely available and reliable, and less technically 
complex. Although favoured by fewer clinicians overall, 
the stated benefits of video consultations included the 
enhanced ability for rapport- building through non- verbal 
communication and improved performance of clinical 
examination, even if limited.

The positive and negative aspects associated with 
remote consulting from the clinician perspective and 
the methods implemented to overcome the barriers are 
outlined in tables 1–3, respectively. Ninety- five per cent 
of physicians stated that remote consulting is suitable 
and convenient for selected groups of patients including 
patients with mobility issues, those disengaged from 
healthcare with poor appointment attendance, patients 
with established and stable neurological conditions that 
do not require frequent clinical examination (eg, epilepsy, 
headache) and history- driven neurological conditions 
(eg, first seizure patients). Additionally, six physicians 
explicitly expressed that for new patients, face- to- face 
review is the gold standard and remote consulting would 
compromise diagnosis and management. Notably, most 
clinicians stated a preference for remote consultations 

Figure 3 Patient views on remote consulting.
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becoming incorporated into their future routine work 
(91% vs 9%, p<0.001).

Although most clinicians considered their jobs satisfying 
since the introduction of remote consulting (‘satisfied’ 
63% vs ‘not satisfied’ 37%, p=0.009), this new model did 
not shorten consultation times compared with standard 
appointments (‘did not shorten consultation’ 53% vs ‘did 

shorten consultation’ 37%, p=0.132) and did not allow 
the completion of more evaluations (‘did not complete 
more evaluations’ 81% vs ‘completed more evaluations’ 
19%, p<0.001). Most neurologists were not confident 
about the quality and interpretation of their neurological 
assessments during a remote consultation (‘not confi-
dent’ 81% vs ‘confident’ 19%, p<0.001). Overall clinician 

Figure 4 Multivariable logistic regression models. (A) outcome: consultation preference (video); (B) outcome: concerns 
about effectiveness of remote consultation; (C) outcome: lack of familiarity with technology; (D) outcome: prefer remote; (E) 
satisfaction.
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productivity and flexibility in organising their working 
hours did not improve ((82% vs 18%, p<0.001) (53% vs 
47%, p=0.708), respectively).

Teleneurology and the future of neurology training
We also explored clinicians’ views on the impact of tele-
neurology on training. Table 4 summarises the advan-
tages and disadvantages of introducing remote consulting 
into the neurology training curriculum. The prevailing 
opinion was that considerable ongoing effort is required 
to adapt and align structures, processes and training to 
successfully embed this new model of care.

Most physicians felt that training interventions for 
remote consultation skills are required to improve clini-
cian consultation skills (‘yes’ 63% vs ‘no’ 37%, p=0.009). 
Clinical exposure to both remote and face- to- face consul-
tations should be a prerequisite for satisfactory comple-
tion of training, with nine physicians expressing that such 
consultations should be carried out under the guidance 
of the supervising consultant. Specific training interven-
tions such as dedicated training days (formal training on 
communication skills and clinical assessments adapted to 
remote consulting) and the development of standardised 
guidelines were suggested by 14 respondents as two ways 

in which to help trainees and consultants conduct remote 
consultations efficiently.

DISCUSSION
Although not a replacement for face- to- face consultations, 
this survey supports the notion that remote consulting 
can be an acceptable adjunct for doctors and patients. To 
our knowledge, this is the first in- depth analysis of the use 
of remote consulting in neurological outpatient clinics in 
Scotland during the COVID- 19 pandemic and provides 
timely and important evidence on both patient and clini-
cian experiences. NHS Scotland is currently promoting 
the ‘Attend Anywhere’/‘Near Me’ video consulting 
service, citing benefits including cost- effectiveness, 
reduced travel and increased accessibility.18 However, 
more research is required to identify the overall safety 
and applicability of this approach, and which groups of 
patients are most suited to remote consulting.

There were stark discrepancies in the preferred type 
and perceptions of remote consulting between patients 
and physicians. Although patients were enthusiastic about 
video consultations, the majority of patients received 
phone appointments as this type of remote consultation 
was the favoured method for clinicians. This preference 
of clinicians may be related to some internet connections 
being insufficient for “Attend Anywhere” consultations, 
which consequently often results in them switching to 
phone appointments.19 The contrary patient preference 
may be related to video consultations allowing greater 
familiarity and engagement with the physician through 
body language and non- verbal communication, such as 
eye contact, supporting the patient’s confidence and trust 
in the physician.20

Additionally, the satisfaction and subjective success 
of remote consulting differed between the two groups. 
Most clinicians (72%) described obstacles around estab-
lishing patient rapport and therapeutic relationships 
during remote consultations, while the advantages, such 
as the effect on overall workload, were less clear. This is 
in contrast to prior studies that reported numerous bene-
fits for physicians, including time saving and fewer missed 
appointments and cancellations.3 21 Nevertheless, similar 
findings regarding challenges with technology and subse-
quent impairment in the consultation quality have been 
reported in other studies.3 19 22

The majority of patients surveyed expressed satisfactory 
communication with their clinicians—citing adequate 
explanations (88%) and competent responses to their 
questions and concerns (89%)—which may have contrib-
uted towards the high overall patient satisfaction. This 
relates to the findings of Elliott et al,23 who concluded 
that the factors most associated with high patient satis-
faction were the physician’s capability to build rapport, 
share information and provide guidance. Despite the 
differing views between clinicians and patients on remote 
consulting, both groups agreed that routine remote 
consultations should be implemented in the future. 

Table 1 Positive aspects of remote consulting for patients

Positive aspect
Percent of clinician 
respondents

Convenience/reduced travel time 
for patients

46%

Comfortable environment for 
patients

10%

Easier to involve family members/
carers/witness accounts/translators

4%

More efficient 10%

More flexible 6%

Decreased risk of infection 10%

Table 2 Negative aspects/barriers of remote consulting for 
patients

Negative aspect

Number of 
clinician 
respondents

Developing rapport with patients 72%

Technological challenges 91%

Challenges with history and neurological 
examination

23%

Loss of control over consultations 5%

Interpreting patient’s expectations/
satisfaction

2%

Duplication of work (incorrect patient 
contact details/ unanswered/missed calls, 
arranging face- to- face consultation)

28%
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Anecdotally, we have become aware that some patients do 
not regard remote consulting as a ‘proper’ assessment, 
more of a pandemic related holding mechanism; we 
found little evidence in our survey however to support 
this impression.

Limitations of the survey
There are several limitations of our study, and we acknowl-
edge that our study only portrays opinions from a snapshot 
in time. We plan to conduct a repeat survey and possibly 
an audit before drawing any firm conclusions. First, ~98% 
of the patients surveyed were native English speakers. 
As such, involvement from interpreters and third- party 
persons was generally not necessary, which could have 
contributed to the overwhelmingly positive patient expe-
riences of remote consulting in this survey. Language 
barriers and miscommunication inevitably impacts the 
effectiveness and equity of healthcare and such barriers/
discrepancies may be amplified in remote consulting. 

For remote consulting to have a future in routine health-
care, it needs to be able to serve the whole community, 
including those who might not be fluent in the society’s 
primary language. Considering that individuals with 
neurological conditions frequently have communication 
disorders (ie, speech and hearing disabilities), research 
into the infrastructure requirements to support this 
patient cohort is necessary for effective remote consulting 
to be implemented more extensively.24 This may include 
remote interpretation services being available and easily 
accessible to physicians when needed.25

Additionally, certain patient groups were over- 
represented in the data (ie, individuals with myasthenia 
gravis and other myasthenic syndromes account for 24% 
of respondents and those with epilepsy/genetic epilepsy 
comprise 20%); as such, the neurological conditions 
of the patients included in this study are not accurately 
representative of the variety of neurological patients 

Table 3 Methods implemented to overcome barriers during remote consulting

Barrier Method used to overcome barrier
Number of clinician respondents 
using each method

Patients with communication 
(deafness/dysarthria) or cognitive 
difficulties

Involvement of caregiver/next of kin 55 (95%)

Arrangement of face- to- face consultation 3 (5%)

Patients who speak only limited 
English

Involvement of caregiver/next of kin 42 (70%)

Involvement of interpreter 35 (58%)

  (1) Easy to access 24 (69%)

  (2) Not easy to access 11 (31%)

Arrangement of face- to- face consultation 3 (5%)

Patients who are difficult to reach Speaking to patient’s next of kin/carers/nursing 
staff/nominated others

21 (51%)

Ringing repeatedly 1 (2%)

Using telephone appointments rather than video 15 (37%)

Involvement of patient’s GP 1 (2%)

Arrangement of face- to- face consultation 5 (12%)

Table 4 Advantages and disadvantages of introducing remote consulting in neurology training

Advantages reported by clinicians Disadvantages reported by clinicians

Gaining familiarity with technology Reduced clinical exposure

Development and improvement of remote consultation skills Lack of development of rapport with patients and ability to 
interpret body language

Better appreciation of challenges around remote consulting Lack of communication skills development

Preparation for their future consultant roles Reduced practice of examination skills

Continuous training during COVID- 19 restrictions Increased risk of misdiagnosis

Assessment of patients that would otherwise only be seen by 
GP/other specialties

Overinvestigating patients

  Duplication of work/unnecessary follow- up appointments

  Difficulty to organise supervision/inadequate supervision

  Unsuitability for new patients
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encountered in the community. The high number of 
patients with myasthenia gravis participating in this study 
may reflect the enthusiasm of this patient cohort and 
implicitly suggest that patients with myasthenia gravis may 
be relatively more amenable to remote reviews. Such find-
ings could be attributed to greater promotional activity 
by the corresponding charitable organisations, which 
led to increased awareness and completion of the online 
survey in these cohorts. We also need to acknowledge 
that the patients who responded to the online survey are 
likely the ones who are more technologically proficient 
and familiar with web- based applications and those with 
less severe forms of neurological conditions; these factors 
may have also influenced the outcomes.

Finally, the survey was conducted from October to 
November 2020 and therefore provides a snapshot of expe-
riences during the pandemic. Factors such as improved 
telehealth care systems, acclimatisation to the new clinic 
workflow and navigation through the telehealth plat-
forms by patients and clinicians—but also pandemic and 
digital fatigue on the other side—would inevitably affect 
the outcome profile when re- implementing the survey.

Implications for practice and neurology training
The prevailing consensus among neurologists was that 
effective and safe care can be delivered remotely, when 
appropriate. However, face- to- face review is of partic-
ular importance for new patients as remote consulting 
could compromise initial diagnosis and management. 
To successfully implement this new model of care on a 
broader scale, additional effort is needed to optimise 
structures and training within the neurology specialty. 
For example, further research, such as randomised 
controlled trials, are urgently required to investigate the 
role of different types of remote consulting in neurology; 
in terms of suitability of patients and conditions, use in 
acute and follow- up presentations and impact on resource 
utilisation. Furthermore, joint efforts from multiple stake-
holders will be necessary for the development of platforms 
that permit a holistic approach by reducing disparities in 
healthcare access, such as communication barriers.

As remote consulting is a developing form of health-
care, most neurologists reported the necessity of incor-
porating education in virtual care to neurology training 
or continuing education curricula. Despite the growing 
clinical relevance and worldwide implementation of 
remote consulting, standard recommendations about the 
necessary components for an effective and comprehen-
sive remote consulting curriculum are yet to be agreed/
published.26–28

Stovel et al28 determined that successful remote 
consulting- training curricula should involve hands- on 
experiences and the use of multiple teaching modalities 
such as simulation, interactive case- based sessions and 
opportunities for reflection. This training content should 
also have a particular focus on developing existing clinical 
and communication skills for a setting that uses online 
technology. To ensure the delivery of safe and effective 

care through teleneurology, further research is needed to 
determine standardised guidelines for high- quality prac-
tice, along with an appropriate and thorough training 
curriculum to achieve this.
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Supplementary Figure 1: Positive Aspects of Remote Consulting from Patients who did not undergo Remote Consulting. 
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Supplementary Figure 2: Negative Aspects of Remote Consulting from Patients who did not undergo Remote Consulting.
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Supplementary Figure 3: Positive Aspects of Remote Consulting reported by patients who had a remote consultation.
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