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The novel Coronavirus pandemic has affected the way people interact with others and services. Online re-
mote solutions have been proposed for most interactions including health care. This position paper shows 
that online health services are under-utilised during Covid-19, and people are often not aware of their ex-
istence. Using primary health care (General Practitioners - GPs) and the Near Me and Telecare programs in 
Scotland as examples, we argue that improving the usability of the GP websites can make Telemedicine 
more accessible and increase its adoption.  

Telemedicine. Human-Computer Interaction. Covid-19. User Experience

1. INTRODUCTION 

Telemedicine can play a key role during healthcare 
emergencies such as the Covid-19 pandemic. 
Using remote health services, people can receive 
treatment from the comfort and safety of their 
homes without being exposed to the danger of 
infection through physical contact with others. The 
spread of highly contagious diseases can be 
suppressed by reduced face-to-face interactions 
and thus provide health care systems with more 
time to prepare and respond to emergencies. For 
people with vulnerable immune systems or 
disabled people that are dependent on others, 
Telemedicine can seamlessly provide healthcare 
solutions. While researchers have highlighted the 
importance of Telemedicine and how it can benefit 
both patients and clinicians [1][2][3], so far little was 
done to investigate the adoption of Telemedicine 
during Covid-19 with an emphasis on the existing 
systems and people’s attitude towards them. 
Telemedicine can be an important part of everyday 
healthcare and a valuable tool during a pandemic 
[4].  

This study aimed to investigate to what extend 
Telemedicine is utilised during the Covid-19 
outbreak in Scotland and to examine whether there 
are specific aspects of online health services that 
could be improved. The study focused on 
Telemedicine services offered by General 
Practitioners (GPs), along with existing 
Telemedicine programmes.  

2. RELATED WORK 

Health telematics is a term defined by the World 
Health Organization (WHO) in 1997 to describe all 
remote health activities or services making use of 
information technology to provide health education, 
care, disease control, and research [5]. Today, the 
WHO uses the term eHealth to describe all health-
related activities facilitated by information and 
communication technologies (ICT). 

The benefits of Telemedicine are manifold; it can 
help overcome geographical constraints to receive 
care in remote locations, whilst disabled people can 
obtain consultations and treatment without having 
to leave their homes and endure travelling 
difficulties [1]. Patients require less time for a virtual 
visit to the doctor compared to a physical visit, 
which substantially reduces the time taken off work 
or other daily routines. Telemedicine can be of use 
for the elderly, as the ageing population leads to a 
rise in cases of chronic diseases [2], or people with 
conditions such as anxiety who will experience 
greater amounts of emotional burdens during times 
such as the current pandemic [6]. It can be also 
applied to protect carers and patients from infected 
people [4].  

There is an increased adoption of digital health 
services across Europe [7]. The study investigated 
5,793 GPs from 27 European countries, and 
showed that most GPs use ICT systems to keep 
medical records electronically (93%), 78% receive 
laboratory reports digitally, and 66% certify sick 
leave remotely. The same 2019 study showed that 
practitioners across Europe are not utilising 
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Telemedicine services such as remote 
consultations and remotely monitoring patients. 
Only 5% of 5,793 GPs reported they perform online 
consultations, and another 6% reported they have 
the option but choose not to. Among those who 
were able to offer remote health monitoring, 16% 
decided not to use it, which is down from 26%, in 
2013. 

Moreover, the study looked into the online services 
that GPs offer through their websites. The most 
frequent options were to request an appointment 
and repeat a prescription with 43% and 36% 
respectively. Meanwhile, fewer than 8% of 
practitioners stated that although they are able to 
offer these, they choose not to. While the adoption 
of those services was lower than 50%, there was a 
13% increase for appointment request services and 
11% for repeat prescription services since 2013. 

Telemedicine must be well integrated into 
healthcare systems to be effectively used for 
emergencies such as the pandemic [10]. Sporadic 
use by a few clinicians will not enable people to 
adapt to Telemedicine solutions quickly. They must 
be given enough motivation to employ such 
technologies as it appears that they are not willing 
to accept them mostly due to the complexity and 
training required [11]. 

Despite the advantages of Digital Health and 
Telemedicine, some concerns have been raised. 
Primarily, a data protection and privacy must be 
addressed [12]. By digitising health services, newly 
created personal information about patients now 
has an online presence, vulnerable to potential 
attacks. Health organizations must make sure that 
any online interactions and data are secured to 
avoid breaches leading to potential discrimination 
based on a patient’s health status. Laws such as 
the ‘Genetic Information Non-discrimination Act’ in 
the US [13] and the ‘Code on Genetic Testing and 
Insurance’ in the UK [14] protect patients from 
being treated differently based on their health 
conditions. 

The importance of understanding patient’s digital 
health literacy levels allows recommending 
Telemedicine options that would suit their individual 
skills, rather than being exclusively tied to the 
nature of the health condition that needs to be 
treated. Among the most frequent barriers between 
clinicians and Telemedicine services is the 
technical skills required, while among patients, the 
most frequent barriers are age, level of education, 
and technical literacy [15]. It is important that while 
making digital systems available to people, means 
of improving their digital skills as well as educating 
themselves on health-related matters must be also 
provided [16]. A survey conducted in England, 
found that health literacy is closely connected with 
the use of the Internet [16]. More specifically, it 
appears that people with higher levels of health 

literacy are more likely to use the Internet for 
health-related purposes. 

Similar to any other physical or digital service, 
Telemedicine solutions must offer high-quality 
services, and undergo a standard way for validating 
the quality according to its Technical, Clinical, and 
System aspects [17]. For instance, with the rising 
use of sensors in Telemedicine, it needs to ensure 
adequate quality and accuracy of results, to be able 
to correctly diagnose any conditions and avoid 
false health insights [18]. 

2.1 Telemedicine in Scotland 

In 2014, the Scottish Government created the 
Technology Enabled Care (TEC) platform 
(tec.scot), to promote digital health services across 
the country. TEC aims to provide remote access to 
healthcare services, to improve people’s health and 
well-being. 

Along with the Scottish Government and local 
health communities, TEC has formed the Digital 
Telecare programme (telecare.digital.office.scot), to 
assist disabled people, those with health 
conditions, or vulnerable individuals [19]. A person 
subscribed for Telecare receives a technology 
package to monitor various conditions around the 
house (e.g., Fire alarms, flood and movement 
detectors, pill reminders, etc.). In emergencies, a 
designated Alarm Receiving Centre (ARC) collects 
calls and acts accordingly to the situation. ARC 
might reach out to an emergency contact of the 
patient, a GP, or call for an ambulance. According 
to the Digital Office [19], there are 128,750 people 
receiving telecare services across Scotland with 
majority (71%) being over the age of 75. 

In 2018, BT announced that by 2025 it aims to 
replace all analogue telephone networks with digital 
internet protocol services (IP) [20]. The Digital 
Telecare aims to research the impact and benefits 
of this change to telemedicine and to establish a 
roadmap to gradually change all analogue telecare 
services (telephony connection-based) to digital 
services (IP-based) to be able to keep up with the 
changes in technology and offer high-quality 
telecare services. 

An important part of TEC is the “Near Me” program 
(nearme.scot), allowing patients and healthcare 
professionals to establish a video conference 
session, used by NHS Scotland for remote 
consultations. Such a service facilitates disabled 
people or people vulnerable to infections to limit 
their physical visits to the doctor only when 
necessary. Also, it helps to contain the spread of 
infectious diseases [21]. Furthermore, it is superior 
to phone consultations as it adds visual stimuli 
where the practitioner can understand when a 
patient is not feeling comfortable or is having 
trouble understanding the conversation. The only 
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identified drawback of Near Me is that through 
video conferencing sessions the level of stress and 
anxiety of a patient cannot be observed as well as 
during in-person encounters.  

Telemedicine is an important developing part of the 
healthcare system and can be a useful tool 
benefiting healthcare provides as well as patients. 
For instance, vulnerable and disabled people could 
gain substantial help through Telemedicine 
services [22]. We aim to investigate if people are 
aware that such services exist, how/whether they 
interact with them, and to what extent the 
relationship with these systems was affected by the 
system design.  

3. METHOD 

This study used a mix of qualitative and 
quantitative methods; investigation took place 
online to abide by social distancing rules.  

 

The questionnaire, to gather data regarding remote 
care was implemented in Google Forms 
(https://forms.gle/9QtQgUzAuwywZu5g8) and in-
cluded 32 questions, divided into 4 parts: users’ 
relationships with technology; awareness of Tele-
medicine in Scotland; the frequency and purpose of 
using GP’s websites, and how the Coronavirus im-
pacted that interaction. Demographic data was col-
lected alongside the survey. 
 
Questionnaire was shared online through social 
media platforms (July 2020) targeting local Scottish 
communities. All participants provided consent. 
55 people took part in the survey, with all respons-
es being fully completed and valid. 
 
The content analysis was conducted to map current 
online resources offered by GPs, to identify 
services they offer, and to investigate promotion (or 
lack of thereof) of TEC programmes. It included 10 
central GP Surgeries from the four biggest cities in 
Scotland, three each from Glasgow and Edinburgh, 
and two each from Aberdeen and Dundee. 

The systems were subsequently evaluated in an 
online session by User Experience practitioners. 
Three subject experts (2 females, 1 male, aged 25-
30) were asked to find basic information about the 
surgery (contact information, opening hours), book 
an appointment, and receive test results, whilst 
employing the think-aloud method to externalise 
their thoughts. They also evaluated the usability 
and accessibility of the systems using a SUS 
questionnaire [23], 10 Usability Heuristics for User 
Interface Design [24], as well as accessibility 
guidelines [25]. 

4. RESULTS 

The questionnaire was returned by 55 
participants: 22 Females, 32 Males, and one Non-
binary person. The majority of the participants were 
between the ages of 18 and 39 (n=48), followed by 
seven people aged 40-69. 25 participants obtained 
master’s degree, 17 Bachelor’s, whilst the rest 
(n=13) completed studies at a Higher National 
Degree or lower. Most participants (n=32) were 
employed full-time, 14 were students, four were 
part-time employed, three self-employed and two 
retired or furloughed. Male participants were mostly 
represented in the younger age groups of 18-29 
(n=16) followed by 30-39 (n=14). Female 
participants had a more evenly spread 
representation across all age groups with the 
largest one being the 30-39 (n=9). 

Only 16 males and eight females were familiar with 
the term Telemedicine. Three female and five male 
participants stated that they are aware of the 
Telecare program. The 76% of the participants 
have not heard of Telemedicine before.  

Concerning the Near Me program, only four males 
and six females were aware of it. The 80% of the 
participants are not aware of the service.  

The majority of the participants (89%) stated that 
health care can benefit from Telemedicine. When 
the participants were asked if Telemedicine can 
benefit them, (60%) agreed or strongly agreed, 
34% were undecided. The majority of the 
undecided were Males (n=13) with most of them 
(n=8) aged 18-29. Only six females stated that they 
were undecided. 

Regarding online resources, before and during the 
pandemic, 22 people were instructed by their GP to 
engage with their website, with the majority of them 
(n=15) following through.  

The content analysis focussed on identifying the 
most popular online services offered by GPs. All 
surgeries extended the option to repeat a 
prescription online, and to book an appointment, as 
reported by the European Commission’s study [7]. 
Half of the websites (n=5) mentioned the option to 
attend a video consultation with a doctor or a nurse 
while three had the option to register patients 
online. Out of the 10, only two practices had a 
mention of the Telecare program. 

The usability testing of the websites [24][25] 
concluded that most common issues include 
distracting pop-ups (n=4), and text-based pages 
(n=6) that were uneasy to search for relevant 
content. The expert evaluation with UX 
professionals shown, that though they were able to 
complete the tasks, they found the systems to be 
difficult to use, with many inconsistencies and 

https://forms.gle/9QtQgUzAuwywZu5g8
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unnecessary complexity. They have reported that 
pages have issues with unclear structure and 
navigation; they are overloaded making it difficult to 
browse through and find information; the lack of 
consistency including different colours, fonts, and 
font sizes used across pages, confuse the user. 
Furthermore, different surgeries did not share 
common guidelines to achieve consistency across 
systems. 

Lastly, the experts evaluated the usability of the 
systems with the SUS questionnaire. The average 
score for the system was 34 with 68 being the 
minimum recommended [23]. 

5. RE-DESIGN AND EVALUATION 

Based on the data analysis and the expert 
evaluation results, an alternative design was 
implemented, tested, and evaluated using user-
centred, iterative approach. 

The process included gathering requirements to 
define concrete scenarios, as well as prototyping 
and testing of initial designs. Subsequently, new 
design was created according to relevant findings; 
a high-fidelity wireframe was produced to evaluate 
final outcome.  

The proposed design was built to facilitate an 
accessible system. Pale colours in darker shades 
of blue were used for the design to be pleasant to 
the eye. The blue was also picked as it is the main 
colour of the NHS. Black text on a white 
background was used to display important 
information while descriptive images and icons 
were incorporated. The font selected was Arial with 
12pt – 14pt for main text and 18pt – 22pt for 
headlines and titles. To test the design language, a 
high-fidelity wireframe was created. 

The prototype was tested and evaluated by 13 
participants, 10 males and three females 18-39 
years old, using a modified version of the Microsoft 
Reaction Card Method [28]. The aim was to 
replicate a set of frequent scenarios and tasks to 
test its usability and gather user feedback. 

The testing session consisted of three tasks-based 
scenarios, including finding information about the 
surgery, booking an appointment, repeating a 
prescription, and verifying their registered requests. 
Prototype was fully functional. 

Initially, the participants were asked to describe the 
system with two words (e.g., colourful, old). Most 
word choices suggested appropriate design, with 
answers such as ‘professional’, ‘simple’, classic’, 
and ‘medical’ being quoted. Subsequently, 
participants were given a list of 20 words from the 
Microsoft Desirability Toolkit [28] and were 
prompted to pick three that best describe the 
system. The most popular choice was 

‘Understandable’ and ‘Consistent’ two important 
characteristics for such a system. 

Importantly, the new design improved interactions 
with online health services through better usability. 
When reviewed by experts, the proposed design 
achieved 88 points on the system usability scale 
while the average score for the existing systems 
that were evaluated by the experts was 34 points. 
This suggests that existing resources have 
significant space for improvements.  

6. DISCUSSION AND CONCLUSIONS 

Limited knowledge of existing Telemedicine 
services has been one of the reasons keeping its 
adoption at low levels [29][30], which as our study 
shows, is also true to Scotland. Near Me and 
Telecare, two major parts of Scotland’s effort to 
offer technology-enabled health care have little or 
no recognition with 18.2% and 14.5% respondents 
respectively reporting to have heard of them. 
Meanwhile, more than 60% admitted that they 
know or might know someone who could benefit 
from such service. The low awareness and 
adoption of resources can be correlated with the 
frequency it is mentioned in primary care websites 
– only two out of the ten analysed resources 
referred to Telecare. Instead, the overwhelming 
majority of respondents reported using generic 
Internet content to search for health-related 
information (92.7%). 

Despite participants having little to no knowledge of 
Telemedicine prior to our study, respondents have 
shown a positive attitude towards it, with 89% of 
them stating that it can benefit health care while 
60% reporting that they could personally benefit 
from it. It appears that male participants aged 18-
29 years old are the ones that admit knowing most 
about such systems while remaining undecided 
towards them. The female participants have shown 
a better response regarding the actual use of 
Telemedicine regardless of their age, which also 
corresponds with the numbers of Telemedicine 
users previously reported [8]. 

Based on the analysis and the experts’ evaluation, 
most GP’s websites have major usability issues. 
While some offer online services, weaknesses in 
information architecture, quality and quantity of 
content, navigation, consistency, and design, make 
systems difficult to use. A simple re-design to 
address those issues has shown a significand 
improvement in usability and information retrieval. 
After modifications, the SUS [23] score improved 
from 34 to 88/100. A common design language 
could be used to ensure consistency across 
different websites. Lastly, creating more accessible 
and usable resources could create better exposure 
to Telemedicine, and in turn increase adoption. 
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