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Abstract
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Background and Purpose
Providing ongoing care for rare neurological conditions is challenging. Telemedicine can reduce patient travel. We set-up and evaluated a telemedicine service for patients with a genetic from of stroke and dementia (CADASIL).  

Methods
114 patients with mutation positive CADASIL (64 telemedicine, 50 face-to-face) were recruited. Patient, and clinician, satisfaction questionnaires rated the service to create a mean satisfaction score for both face-to-face and telemedicine follow-up appointments. 

Results
There was no difference in mean(SD) patient or clinician satisfaction scores between telemedicine and face-to-face appointments (patient: 4.57(0.56) and 4.69(0.42), p=0.99; clinician: (4.55(0.49) and 4.60(0.43), p=0.44). 

Conclusions
Telemedicine follow-up was suited to patients with stroke and dementia and offered satisfaction levels similar to that for face-to-face consultations. 




Introduction

3.5 million patients live with rare diseases in the UK1. Such patients benefit from specialized services, which are only feasible to provide in a limited number of centres, meaning patients often have to travel long distances. This can be particularly challenging for patients with chronic diseases associated with physical and cognitive disability, such as stroke and dementia. 

One method of improving access is telemedicine. Telemedicine has been trialed in a variety of therapeutic areas2. It is particularly effective in specialties where verbal interactions are key. However, whether these services are equally effective in patients with physical and cognitive impairment has been little evaluated. 

Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL) is the most common form of hereditary stroke. Prevalence is estimated as between 2 and 5 per 100,0003, with symptoms including stroke, cognitive decline/dementia, and migraine with aura. In England, a National CADASIL Clinic is run at Cambridge University Hospitals. 

We investigated whether patients and clinicians found telemedicine as satisfactory as face-to-face appointments for follow-ups. 
 


Methods

Data supporting the findings of this study are available from the corresponding author upon reasonable request. 

Subjects
Participants had a confirmed diagnosis of CADASIL, determined by a typical pathogenic mutation resulting in the loss or gain of a cysteine amino acid4, and required follow-up at the Cambridge CADASIL clinic. Appointments include discussion with the clinician about symptoms and management over the past year; this is predominantly verbal. 

Telemedicine software
Skype was chosen due to ease of access and free use. There is no formal legal framework regulating telemedicine standards in England. It therefore falls to practicing clinicians and NHS service providers to decide the use of the technology on a case-by-case basis5. 

Set-up
Patients were offered the choice of a telemedicine or face-to-face appointment. Prior to all telemedicine appointments, a leaflet was sent out (Figure I in online-only Data Supplement) and practice call arranged to check video quality and patient confidence with the technology. 

Questionnaires were sent and received through the post. Patients and clinicians were asked to fill out the questionnaire immediately after the appointment. Most patients completed the questionnaire on the appointment day,, but a small number required subsequent reminder. Patient questionnaires were blinded to the clinician. 

Service Evaluation
Patients rated twelve statements from ‘strongly agree’ to ‘strongly disagree’ (Table 1). Patients recorded any history of a clinical diagnosis of stroke as well as any self-reported cognitive problems, or difficulties with vision, hearing or speech. Patients indicated whether they wished to have their next appointment by telemedicine. Family members assisted patients who were too cognitively impaired to complete the questionnaire. 

Similarly, the clinician rated four statements from ‘strongly agree’ to ‘strongly disagree’.  The clinician recorded whether the patient had dementia, and their Modified Rankin Scale (mRS)6. 

Telemedicine technology was evaluated using 5 further patient-rated and 4 further clinician-rated statements (Table 1). 

Length of consultation was recorded for all consultations; measured from when the consultation began to when notes had been uploaded and letter dictated. 

Statistical analysis
Statistical analyses and graphs were carried out using R statistics version 3.3.3. Mann-Whitney U tests were used to compare travel time, consultation length and satisfaction scores. Chi-squared tests compared frequency of symptoms. Spearman’s rank correlation test compared distance with mean patient satisfaction score. 


Approvals
The evaluation was performed as part of a registered audit (Cambridge University Hospitals audit no 4689). Informed consent was not required from patients. 



Results

We evaluated 64 telemedicine appointments and compared this with 50 face-to-face appointments.  Technical difficulties prevented two telemedicine appointments occurring on the day and a further three were cancelled less than 48 hours prior. There was 92% compliance from patients for the questionnaire and 99% from clinicians. 

Telemedicine appointments were shorter than face-to-face appointments (18.4(6.0) and 21.8(4.7) minutes, p=0.01). 92% of patients indicated that they would like their next follow-up appointment by telemedicine. 

Patient demographics were not significantly different between the groups (Figure II in the online-only Data Supplement). 

Satisfaction scores
Mean(SD) patient satisfaction scores were similar for telemedicine and face-to-face consultations (4.57(0.56) and 4.69(0.42), p=0.10). Mean(SD) clinician satisfaction scores were similar (4.55(0.49) and 4.60(0.43), p=0.44). Mean scores for individual statements are shown in Table 1. There was no correlation between patient and clinician satisfaction scores (Figure III in the online-only Data Supplement). 

Patients with cognitive problems reported lower mean satisfaction scores than those without, for both telemedicine (p<0.001) and face-to-face (p<0.001) appointments (Table 2). 

Travel Time
Distance from home to hospital was higher in the telemedicine group (mean(SD) 132(74) v 80(40) miles), p<0.001) (Figure 1A).  Estimated round trip travel time was longer for the telemedicine group (mean(SD) 315(122) v 192(77) minutes, p<0.001) (Figure 1B). There was no correlation between distance from hospital and mean patient satisfaction score (p=0.54).


Discussion

In this evaluation, telemedicine offers similar levels of patient and clinician satisfaction to face-to-face follow-up appointments in patients with CADASIL, a rare cause of stroke and dementia. 

There has been concern that telemedicine consultations may be less satisfactory for cognitively impaired patients7. Patients with self-reported cognitive impairment reported slightly lower satisfaction scores, but these were no different for face-to-face and telemedicine appointments. This difference was not seen for patients with a clinical diagnosis of dementia, suggesting that mild cognitive impairment, or at least the self-perception of this, impacts satisfaction most. 

In this evaluation we only implemented telemedicine for follow-up appointments. Occasionally the clinician felt the inability to perform physical examinations was a major problem. Whether telemedicine would be satisfactory for new patients would require separate evaluation, as these appointments require routine physical/neurological examination.

Our study design allowed patients to choose between telemedicine and face-to-face appointments. This is the design most relevant to the clinical setting; however offering patients the choice does create potential bias. One could evaluate the service in a randomized trial and this would produce a more robust comparison. Our data only evaluates perception of the service; follow-up of patients long-term would be useful to determine if telemedicine impacts clinical outcomes. 
 
The mean duration of consultations was three minutes shorter for telemedicine appointments, suggesting that telemedicine could be cost-saving to health services. Furthermore it saved considerable travelling time and potentially associated costs for patients. 

In conclusion we found similar levels of patient and clinician satisfaction with telemedicine compared with face-to-face consultations for CADASIL, a rare cause of stroke and dementia, suggesting telemedicine provides a useful option for their follow-up. We have implemented telemedicine into our NHS service, offered for all CADASIL follow-up appointments. 
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Figure 1 
Comparison of patient demographics between groups.
A) Miles from CADASIL clinic (p<0.001).
B) Round trip travel time from CADASIL clinic (p<0.001)  


Table 1
 Ratings for individual statements.  Each statement was rated where 1=strongly disagree, 2=disagree, 3=don’t know, 4=agree, 5=strongly agree. 
	
	 Rating (mean(SD))
	
P value

	
	Telemedicine
	Face-to-face
	

	PATIENT RATED
	
	
	

	I could talk to the doctor easily and openly
	4.63(0.62)
	4.73(0.45)
	0.95

	I felt I could ask my doctor questions
	4.64(0.62)
	4.79(0.41)
	0.72

	I did not feel that anything important was missed during my appointment with my doctor
	4.50(0.76)
	4.57(0.77)
	0.58

	I understood what the doctor told me
	4.61(0.53)
	4.70(0.46)
	0.44

	I felt that the doctor answered all of my questions and concerns
	4.50(0.71)
	4.77(0.42)
	0.74

	I felt that the doctor was able to understand my situation and provide satisfactory care
	4.50(0.74)
	4.75(0.44)
	0.69

	I felt my privacy and confidentiality were preserved during my appointment with my doctor
	4.64(0.52)
	4.71(0.50)
	0.71

	I was able to develop a friendly relationship with my doctor
	4.59(0.65)
	4.64(0.53)
	0.65

	I feel comfortable discussing sensitive things about my illness with my doctor
	4.64(0.52)
	4.67(0.52)
	0.87

	I felt that my welfare was important to the doctor
	4.59(0.56)
	4.60(0.61)
	0.80

	The doctor considered my opinions and comments when planning the next course of action for my care
	4.50(0.69)
	4.70(0.55)
	0.56

	There was enough time to discuss everything that needed discussing
	4.54(0.74)
	4.71(0.54)
	0.90

	I had no difficulty seeing or hearing the doctor through the video-call system
	4.61(0.71)
	
	

	The equipment was easy to use
	4.52(0.85)
	
	

	I am getting satisfactory care from the doctor via tele-medicine
	4.59(0.71)
	
	

	For future appointments, I would rather travel to Cambridge than have another tele-consultation (reverse coded)
	4.15(0.14)
	
	

	A tele-consultation is just as good as going to the out- patient clinic to see the doctor
	4.23(0.97)
	
	

	CLINICIAN RATED
	
	
	

	I was able to identify the real concern(s) of this patient/family
	4.44(0.59)
	4.43(0.54)
	0.80

	I could build rapport with the patient
	4.72(0.52)
	4.73(0.45)
	0.80

	I felt confident at the end of the consultation that everyone was on the same page
	4.61(0.55)
	4.61(0.49)
	0.65

	I felt confident at the end of the consultation that the patient was feeling satisfied by the consultation
	4.63(0.52)
	4.63(0.49)
	0.41

	I felt confident in treating this patient’s problems using tele-medicine equipment
	4.44(0.81)
	
	

	I was able to present the same information I would have presented in person
	4.73(0.51)
	
	

	The tele-medicine equipment worked well today
	4.28(0.97)
	
	

	The tele-medicine consult did not cause me extra work
	4.59(0.92)
	
	




Table 2
Impact of specific symptoms on satisfaction scores.
	Appointment type
	
Symptom
	Patient evaluation score 
(mean(SD)/% of patients)
	P-value

	
	
	Yes
	No
	

	Face-to-face
	History of stroke*
	4.64(0.45)/42
	4.72(0.40)/58
	0.52

	Telemedicine
	History of stroke*
	4.45(0.64)/36
	4.58(0.52)/64
	0.07

	Face-to-face
	Visual difficulties*
	4.68(0.44)/29
	4.72(0.39)/71
	0.89

	Telemedicine
	Visual difficulties*
	4.08(0.70)/18
	4.63(0.48)/46
	<0.001

	Face-to-face
	Hearing difficulties*
	4.42(0.49)/8
	4.74(0.39)/82
	0.07

	Telemedicine
	Hearing difficulties*
	4.34(0.58)/12
	4.56(0.56)/88
	0.09

	Face-to-face
	Speech difficulties*
	4.24(0.47)/27
	4.76(0.37)/73
	0.06

	Telemedicine
	Speech difficulties*
	4.21(0.75)/18
	4.60(0.50)/82
	0.11

	Face-to-face
	Cognitive problems*
	4.48(0.43)/44
	4.85(0.34)/56
	<0.001

	Telemedicine
	Cognitive problems*
	4.22(0.63)/44
	4.79(0.35)/56
	<0.001

	Face-to-face
	Dementia**
	4.43(0.49)/16
	4.73(0.40)/84
	0.12

	Telemedicine
	Dementia**
	4.26(0.73)/20
	4.60(0.49)/80
	0.31


*self-reported  **clinician-reported
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