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ABSTRACT† 
Telehealth is a digital service expected to address healthcare 
demands by supporting self-management and improving access to 
healthcare facilities for chronic obstructive pulmonary disease. 
However, results for telehealth efficacy are conflicting partially 
because of barriers to adoption by end-users. Developing an 
understanding of users’ needs helps to reduce barriers of adoption 
by allowing service designers to create meaningful experiences. 
We conduct interviews as part of a case study in a chronic 
obstructive pulmonary disease care pathway in Greece. Following 
a user-centered design approach, we describe the goals, tasks, and 
needs of healthcare professionals as four user profiles. The 
implications of our findings bring to light a deeper understanding 
of the attitudes and perceptions of healthcare professionals 
towards telehealth, as well as a core set of user needs for 
telehealth service designers.  
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1 Introduction 
In 2016, the World Health Organization (WHO) declared 
noncommunicable diseases as the leading cause of death 
worldwide [41]. More than 60% of global deaths are the direct 
result of cardiovascular diseases, cancers, diabetes, and chronic 
respiratory diseases [39,40]. To address this, WHO has set a global 
target to reduce noncommunicable disease mortality 25% by 2025 
[40]. As the global population is aging and contributing to the 
demand for healthcare provision [7], the financial implications for 
health systems are substantial, amounting up to 7% of a country’s 
gross domestic product [34]. Further considerations of chronic 
care needs are essential. Nolte et al. [27] argue that chronic disease 
care needs are unlikely to be met by the traditional fragmented 
model of care. Therefore, a new model of care needs to be 
implemented in order to accommodate the shift in care delivery 
processes and emergent stakeholder needs [23]. 

There are two key concepts in the field of healthcare policies 
that attempt to solve conventional care fragmentation and deliver 
more value for a patient: Integrated Care and Value-Based 
Healthcare [11,28]. Both concepts strongly advocate the idea that 
the provision of care at a distance will be a key component in the 
future [28]. One of the possible solutions to provide care at a 
distance is telehealth [25]. However, there are significant barriers 
to implementing telehealth into clinical practice [5]. One such 
barrier to telehealth implementation is adoption by users such as 
patients and healthcare professionals, which remains mostly 
unexplored [4,5]. Healthcare professionals are users that work in 
the healthcare context, they are also referred to as clinicians and 
include but are not limited to physicians, and nurses [12]. 

Users in chronic disease contexts vary greatly and have a wide 
range of goals, tasks, and needs [13,16]. For instance, a patient task 
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is to collect health data at home, whereas healthcare professionals 
are tasked to interpret said data for clinical practice. User-centered 
design is a methodology to engage with and involve users through 
the design and development of technology services such as 
telehealth [5,13,16,24,26,33]. User-centered design follows an 
iterative framework of processes where users are centralized to 
the design focus [13,17]. Naturally, this requires gathering a 
comprehensive understanding of the intended users in order to 
identify, capture, and derive necessary user details [13,21]. 
Analyzed needs of users can then be purposed to represent the 
user in a profile to inform service designers and system developers 
[13,17]. Considering the opportunity of telehealth to provide 
support for chronic diseases at a distance and user-centered 
design, our research question is:  

How can a user-centered design approach capture the goals, 
tasks, and needs of healthcare professionals as user profiles to inform 
telehealth design and development processes and minimize adoption 
barriers? 

To address this research question, we present a study of 
healthcare professionals as users in a chronic disease care 
pathway. A user-centered design methodology approach is 
adopted to develop an understanding of user goals, tasks, and 
needs in the form of a user profile. Our findings shed light on both 
the process and product of developing user profiles aimed to assist 
service designers and system developers and begin to break down 
barriers of telehealth adoption.  

2 Background 
Below, we define telehealth, detail the emergence of telehealth in 
chronic disease care, and discuss the limitations of telehealth 
adoption in care pathways. We then review the definition and 
purpose of user-centered design and explain why user profiles are 
a valuable tool for understanding users of telehealth systems.  

2.1  Chronic Obstructive Pulmonary Disease 
and Telehealth 
In this paper, we use chronic obstructive pulmonary disease 
(COPD) as a case example of a chronic disease. COPD, a highly 
prevalent disease that is characterized by persistent respiratory 
symptoms due to airway and/or alveolar abnormalities caused by 
significant exposure to noxious particles or gases [30]. In the 
European Union, COPD is the leading contributor for total costs 
among respiratory diseases [39]. It is expected that by 2030, COPD 
will be the third cause of mortality worldwide [39] and 
substantially contributes to a colossal economic encumbrance. 
Telehealth for COPD is anticipated to help bear this burden by 
providing support for patient self-management, allow early 
remote detection of signs and symptoms of COPD 
decompensation, and improve access to healthcare specialists 
[3,25]. Telehealth is the provision of personalized healthcare over 
a distance comprised of three clear components: 1) the collection 
and sharing of patient data through 2) a digital means which is 
transmitted to healthcare professionals at another location, where 

3) healthcare professionals use clinical proficiencies to provide 
personalized feedback to the patient [35]. However, twenty years 
of research in the field has not conclusively shown the benefits or 
efficacy of telehealth for patients or healthcare professionals [38].  

As COPD is a complex disease, there are many facets of patient 
care that telehealth may be capable of supporting such as patient 
education [31] or physical activity [15]. However, there are 
varying, and seemingly conflicting outcomes reported in 
literature supporting either the efficacy of telehealth or large-scale 
implementation into care pathways. A possible reason why there 
are still mixed results in studies of telehealth, is in part due to the 
implementation in various care pathways [5,36]. In 2014, Kayyali 
et al. [18] concluded that five macro European care pathways were 
different in referral systems and provision of home services for 
COPD. All care pathways lacked adequate comorbidity 
management, the tools to enhance patient adherence, or provide 
education to informal caretakers. The implementation of a user-
centered telehealth systems has been suggested to help manage 
inadequacies in care pathway management [5,18].  

A critical consideration when attempting to transform an 
existing care pathway, is the end-user’s involvement in pre and 
post development [6]. However, in the current COPD 
management literature for telehealth, we only have few examples 
of this approach. One of the best examples is from Brunton et al. 
[5] who conducted a qualitative meta-synthesis of ten articles for 
user experiences with telehealth. Four articles aimed at exploring 
the experiences of both patients and health professionals in the 
use of telehealth; four explored the experiences of patients only; 
the remaining two articles explored the experience of health 
professionals only. The synthesis revealed diverging opinions 
between patients’ and healthcare professionals’ attitudes towards 
telehealth. With patients being generally more positive towards 
telehealth than healthcare professionals, due to user experience.  

2.2 User-Centered Design and User Profiles 
User-centered design is a well-established and multi-dimensional 
approach in the fields of Human-Computer Interaction and 
Information System. All definitions involve an understanding of 
and engaging with the users throughout the design and 
development process in order to increase user adoption, and 
usability of the technology, including telehealth. By overlooking 
the actual needs and values of users, challenges typically arise. For 
example, a lack of usability with Electronic Health Record systems 
in the Nordic countries has been illustrated as an accessibility 
barrier for several different user groups, including patients and 
healthcare professionals [12]. 

The core process of user-centered design normally follows 
iterative phases for analysis, design, evaluation, and 
implementation [13,17]. The process of identifying and selecting 
the actual users is performed early in the ‘analysis’ design process. 
Heterogenous user groups within healthcare contexts are 
typically broken down categorically into healthcare professionals, 
patients and their caregivers, and administrators [33]. User groups 
may have some variance in their user needs that can be identified 
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early in the  user-centered design process, but typically “a core set 
of common needs” is apparent for similar users [20]. In order to 
piece together users’ needs, there are a variety of techniques to 
elicit information for designers [29]. This information is then used 
to describe, assess, and differentiate user tasks and characteristics 
to inform the creation of user profiles [26]. User profiles are 
conceptualizations representing users’ goals, tasks, and needs in a 
detailed context for service designers to guide development and 
implementation of telehealth systems [13,21]. 

3 Methods 
In this section, we justify the use of a case study for this article 
and provide pertinent details surrounding the case, explain the 
process for data collection and analysis, and declare the ethical 
considerations for the study.  

3.1 Case Study 
Case studies are a common research method in social sciences that 
aim at investigating a specific topic or phenomena in great detail 
[42]. Case studies have flexible options for data collection and 
analysis, allowing for the selection of the most suitable approach 
to study the given phenomena. With the intention of protecting 
the identities of both the participants and the hospital, we will use 
the moniker ‘Asclepius’ to refer to the case study setting. Th e 
instrumental case study [2] was performed at a public hospital in 
Northern Greece. Asclepius does not have any current telehealth 
services, but some are being piloted on a small scale to deliver 
remote care in the nearby regions. Greece has adopted the GOLD 
guidelines (Global initiative for chronic Obstructive Lung Disease) 
into clinical practice [18], and the average patient caseload is 
between 15-20 cases each week.  

3.2 Data Collection and Analysis 
Four different healthcare professionals were selected for semi-
structured interviews through convenience sampling as they are 
the main healthcare professionals involved in care of patients with 
COPD in Asclepius [8]. The selection of the participants was 
directed by care pathway literature and the roles of healthcare 
professionals in COPD [18]. Participants represent at least one of 
each of the main healthcare professionals for Greece in a COPD 
care pathway. The roles and characteristics of the healthcare 
professionals are described in more detail in Table 1.  

Semi-structured interviews were conducted based on an 
interview guide that targeted gaps and opportunities for 
telehealth implementation in the current care pathway. These 
were: introductions and understanding the current participant 
setting including patient groups (context), what is performed in 
daily processes (tasks and needs), what role telehealth would play 
in their existing work (tasks and needs), and why current and 
hypothetical tasks are performed (goals). 

 

 

Table 1. Participant Attributes 

Participant Job Role Characteristics from 
Kayyali et al. [18]  

1 
Head Nurse - not 
COPD specialized Nurses 

2 

General 
Physiotherapist 
(Pulmonary 
Rehabilitation) 

Physiotherapists 

3 
Resident Physician 
(Pulmonologist in 
training) 

Specialist Doctors 

4 Pulmonologist Specialist Doctors 
 

The interviews were recorded, and transcribed following a de-
naturalization process [32]. Researchers CG and VG used a 
thematic analysis approach to code the data specifically for the 
user profiles by categorizing user-centered themes for goals, tasks, 
and needs of the participants [9,13,16]. The themes were then 
sorted by type and then explanatory power, such as how a user 
goal informs the larger task at hand. The user profiles were built 
to be both representative and informative of user roles [16]. 

Due to privacy concerns, and because the results are 
representative of very specific users in a care pathway, certain 
details were either grouped as a general characteristic (such as 
years of experience) or were not included. We see this 
preservation of data can be rectified through further user studies 
to increase both the understanding of the healthcare professionals 
as users and minimize potential identification. The results are 
presented as a high-level aggregate for synthesized goals, tasks, 
and needs for healthcare professionals in both tabular and 
narrative form with special attention given to any deviations from 
the group standard [20].  

3.3 Ethical Declaration and Data Management 
All participants were provided with information about the study 
beforehand and signed an informed consent form. As all 
participants were over the age of 18, and the study focused on 
attitudes and perspectives of the participants and not patient 
details, no ethical declaration was determined to be needed. The 
collected data and informed consent forms are handled following 
the General Data Protection Regulation requirements.  

4 Results 
The results are presented as profiles of the four participants in the 
Greek COPD care pathway. Results are visually represented in 
Table 2 and explained narratively below as six user profile areas: 
Participant Characteristics, Work Setting, Patient Context, Work 
Tasks, Telehealth Work Tasks, and Telehealth Goals. 

 

446



PervasiveHealth’19, May, 2019, Trento, Italy C. Grundstrom and V. Gaveikaite et al. 
 

 
 

 

Table 2. User Profiles of Healthcare Professionals at Asclepius 

 Participant #1 Participant #2 Participant #3 Participant #4 

 Participant Characteristics 

Gender Woman Woman Woman Woman 
Job Type Nurse Physiotherapist Medical Doctor Medical Doctor 

 
Job Role 

Head Nurse (not specialized in 
COPD) 

General Physiotherapist 
(including Pulmonary 
Rehabilitation) 

Resident Physician 
(Pulmonologist in training) Pulmonologist 

Experience Between 25-30 Years Between 15-20 Years Between 1-5 Years Between 5-10 years 

 Work Setting 

Setting Public hospital Public hospital Public hospital Public hospital & Private 
practice 

Reporting 
Hierarchy 

Participant 3 & 4 Participant 3 & 4 Participant 4 Main Decision Maker 

State of 
Care in 
Greece 

Need more professional 
resources to handle support 
care demand 

Severe legal constraints to 
perform work-related tasks 

Not enough HCPs to support 
the care demand, a need for 
further IT training 

Wants better training of other 
staff to improve workload 
distribution 

 Patient Context 

 
Patient 

Population 

Patients with a severe case of 
COPD or are experiencing a 
deteriorating event  

Patients graded by ABCD tool 
by GOLD Guidelines 

Mostly C or D severities 
graded by ABCD tool by 
GOLD Guidelines  

Patients graded by ABCD tool 
by GOLD Guidelines -usually 
overweight, elderly (65+) with 
comorbidities 

Patient 
Interaction 

Inpatient Inpatient Inpatient  Inpatient & Outpatient 

 Work Tasks 

Work Tasks 

Inpatient Monitoring 
- Severe: every 15 min to an 

hour 
- Stable: 3x over 8 hours  

Escalation 
- inform deteriorating 

patient status to doctor 
Medication Management 
- distributes medication 

orders  
Personal Patient Care 
- Feeding 
- Hygienic needs 

Administration Tasks 
- Discharge information 

Inpatient Education 
- Managing dyspnea  
- How to perform physical 

activity (walking, stairs) 
Evaluation 
- Appraise patient capacity 

for exercising 

Inpatient Management 
based on GOLD Guidelines 
- Diagnostics 
- Medication Treatment 
- Lifestyle Advice & 

Behaviors Checking  
Stakeholder Management 
- For comorbidities  
- Treatment plan for non-

pharmacological 
management 

Administration Tasks 
- Patient clinical history 
Patient Follow-Up 
- Stable: every 3-6 months 
- Exacerbating: ad hoc basis 

Patient Management based 
on GOLD Guidelines 
- Diagnostics 
- Medication treatment 
- Lifestyle Advice & 

Behaviors Checking   
Stakeholder Management 
- For Comorbidities  
- Treatment Plan for Non-

Pharmacological 
Management 

Administration Tasks 
- Patient clinical history 
Patient Follow-Up 
- Stable: every 3-6 months 
- Exacerbating: ad hoc basis 

 Telehealth Work Tasks 

 
Telehealth 

Needs 

Outpatient Remote 
Monitoring 
- Access to Measurements: 

objective (blood pressure, 
glucose, temperature, & 
oximetry) & subjective 
(diet) 

Patient Follow-Up 
- All patients: check-up as 

needed with status 
prompting 

Outpatient Remote 
Monitoring 
- Access to Measurements: 

subjective (coughing 
frequency, & sputum 
status) 

Patient Follow-Up 
- Stable patients: check 1x 

week 
- Severe patients: check 

every 2 days 

Outpatient Remote 
Monitoring 
- Access to Measurements: 

objective (blood pressure, 
weight, oxygenation), & 
subjective (HrQoL, 
symptoms, sputum) 

 
 
 

Outpatient Remote 
Monitoring 
- Access to Measurements: 

Objective (blood pressure, 
weight, & oximetry) 

Patient Follow-Up 
- every 3 days or 1x month  
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Patient Communication 
- Video consultations 
- Provide personal support if 

there is no care giver 
available 

 

Patient Communication 
- Video consultations 
- Exercise coaching 
System Requirements 
- Decision Making Support 

Tools 
- Patient reported outcomes 
- Dyspnea status 

visualization 

Patient Communication & 
Desired Functionalities 
- Video consultations 
- Patient access to healthcare 

professionals in case of 
emergency: SMS, email, or 
telephone  

- Patient diaries 
Patient Education  
- Self-management: smoking 

cessation  
System Requirements 
- Notification in case of 

worsening patient status 
- Prevention measures for 

user abuse 
- Task delegation to: 

Specialists, nurses 

Patient Communication 
& Desired Functionalities 
- Video consultations 
- Information & support for: 

smoking cessation (videos), 
inhalation techniques, & 
help seeking 

- Alerts on Potential Risk 
Factors: Weather, & 
Pollution Levels 

Patient Education  
- Smoking cessation & 

medication adherence 
- Dyspnea & cough 
System Requirements 
- Manual control 
- Live & accurate data 
- Intuitive data visualization 
- User personalization 
- Guaranteed security 
- Task delegation  

 Telehealth Goals 

Attitude 
Towards 

Telehealth 
Positive Positive Positive Positive 

 
Perceptions 

of 
Telehealth 

Relationship with patients 
would be different but better, 
& would allow for increased 
caring capabilities for patients 
 

Would decrease appointment 
waiting time, increase SM 
capabilities, improve work 
engagement. Feels that the 
patient doesn’t have the same 
capacity to engage with TH as 
HCPs do 

Helps prevent exacerbations & 
decrease disease progression, 
patients would feel safer & 
resources would be better 
used. Patient readiness for TH 
is uncertain 

Delay exacerbations & 
unnecessary re-
hospitalizations, better bi-
directional access between 
doctor & patient. Support is 
needed to address patient IT 
literacy concerns 

Telehealth 
for Patient 
Empower-

ment 

Access to better & more 
standard care for those who 
live in remote areas with few 
health services 

Increases the patients’ ability 
to be engaged & activated in 
SM outside of the hospital 
setting 

Empower patients to seek help 
through the telehealth system 
& better patient 
communication 

Offer patients better tools to 
handle SM activities such as 
smoking cessation & 
medication adherence 

Abbreviations - HCPs: healthcare professionals; TH: telehealth; IT: Information Technology; SMS: text message; COPD: Chronic Obstructive Pulmonary 
Disease; GOLD: Global Initiative for chronic Obstructive Lung Disease; SM: Self-management; HrQoL: Health-related Quality of Life 

4.1 Participant Characteristics 
The first user profile area is ‘Participant Characteristics’ which 
displays a limited amount of detail of the participants’ 
demographic information (due privacy concerns). Most notably 
within this section, is that all the users are women who are quite 
experienced within their individual job role. However, only 
participant 4 is specialized as a pulmonologist with participant 3 
training to be a pulmonologist. The other two participants have 
general educations which are used within the COPD context. 

4.2 Work Setting 
‘Work Setting’ for the second user profile area details the type of 
setting the healthcare professionals work in. All participants work 
within the public hospital setting except for participant 4 who also 
works in private practice. The setting also follows the traditional 
reporting hierarchy in medicine, where the top of the decision-
making pyramid is the most specialized and trained (participant 4 
in this case). Insight into the current healthcare situation in 

Greece was provided by all of the participants. Participants 1 and 
3 emphasized the demand on healthcare professionals which 
cannot be met due to a lack of resources. This pressure is also 
stressed by participant 4 where there is a need for better workload 
distribution through training of other support staff. Paradoxically, 
participant 2 is limited by policy to perform work-related tasks. 

4.3 Patient Context 
The third user profile area ‘Patient Context’ stipulates the typical 
or normal patient population for COPD in their specific care 
pathway. Most patients are mostly classified as severe by the 
GOLD Guidelines, are over the age of 65, typically overweight, 
and have comorbidities. A patient might not fall within this 
description if experiencing an exacerbation or deteriorating event 
which requires hospitalization. With the notable exception of 
participant 4 who is also able to visit a patient in a home setting, 
all participants are limited to only interact with patients who are 
at the public hospital as inpatients.  
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4.4 Work Tasks 
‘Work Tasks’ is the fourth section of the user profiles and 
illustrates the explicit needs of the healthcare professionals to 
perform their jobs within the COPD clinical care pathway. 
Participant 2 is conspicuously less comprehensive on the scope of 
requirements for work tasks. This is due to the very narrow 
responsibility of a physiotherapist when performing pulmonary 
rehabilitation – these tasks are physical activity and cough 
management. Since the patients are mostly only engaged with 
during their hospital visit, the current work tasks reflect the 
immediate needs of the patients which are formed in a reactive 
way, rather than oriented towards future preventative actions. 

4.5 Telehealth Work Tasks 
‘Telehealth Work Tasks’ are the potential needs of the 
participants should a telehealth system be implemented. Most 
apparent is the increasing number of task requirements 
depending on the hierarchical level of job responsibility. Remote 
patient monitoring with access to live measurements (with 
varying degrees of differences for objective and subjective 
measures) was desired by the participants complimented by 
functional patient follow-up measures and prompting. Patient 
communication through video consulting was also emphasized, 
particularly to support patients with means to access healthcare 
professionals through new channels such as email. 

Smoking cessation was an important point for the medical 
doctors (participants 3 and 4) who wish to provide support for 
self-management activities remotely. Smoking cessation is a 
particularly difficult task for participants in Greece due to policy 
restrictions and the requirement for further specialization by 
medical doctors. Medication adherence was another self-
management area which participants emphasized, as the medical 
doctors have to trust the patient will follow the strict medication 
requirements and have no way to track or verify the validity of 
the at-home patient process.  

Three participants (2, 3, and 4) spoke to specific control 
requirements they would need should telehealth systems be 
implemented. Strongly advocated for was that telehealth systems 
should not take the decision-making power away from the 
healthcare professionals, but rather help support or simplify their 
work tasks through methods such as using visualizations. 
Participants were also concerned with the safety of telehealth 
systems and highlighted the need for user protection and privacy.  

4.6 Telehealth Goals 
Lastly, ‘Telehealth Goals’ considered the potential capabilities of 
telehealth for the users in terms of what they value. All of the 
participants were positive towards the implementation of 
telehealth despite having minimal experience with telehealth 
services. Participants all considered that telehealth would benefit 
their tasks by supporting their ability to perform job tasks and 
increase the scope of tasks they can perform outside of the 
hospital setting. Furthermore, the medical doctors, participants 3 
and 4, thought that telehealth would help prevent exacerbations. 

The few reservations indicated by the participants were mostly 
concerns about patient adoption, as they questioned the IT 
literacy of their elderly and chronically ill patients. 

5 Discussion 
In this section, we will first discuss how our results compare to 
current literature and COPD telehealth projects, followed by 
exploring the goals, tasks, and needs of healthcare professionals 
and what it could mean for the adoption of telehealth in care 
pathways. Finally, we point to future directions for research and 
explain the limitations of this study.  

5.1 Comparison with Literature and Similar 
Projects 
This study contributes to the Kayyali et al. [18] study to map 
COPD care pathways in Europe as nurses and physiotherapists 
were unavailable to participate from Greece; three other countries 
(England, Ireland, and the Netherlands) included nurses and 
physiotherapists. Participant 1, a nurse, reflected a key finding 
from the Kayyali et al. [18] study when considering the current 
state of care in Greece, where a “lack of resources in terms of staff, 
time constraints, and training” negatively impacts the quality of 
care healthcare professionals are able to provide. This is further 
compounded by an apparent lack of information to empower 
patients to seek help through different mediums (such as email or 
text message). The challenge of communication was an issue our 
participants illustrated as a need to be accommodated through 
telehealth design. 

Other projects have successfully piloted remote patient 
monitoring for COPD such as the United4Health project, which 
also included end users such as clinicians and patients following 
a user-centered design process [33,36]. The United4Health project 
emphasized the need to involve all of the heterogenous user 
groups in the iterative process of designing and implementing an 
efficacious telehealth solution. By involving your users, details 
come to light that may previously have been overlooked such as 
considerations for chronic disease patients and their physical 
limitations [33,36]. More specifically, COPD patients typically 
cannot move as quickly or in a standard way, and therefore 
activity trackers may not be able to accurately track their 
movements or progress.  

5.2 The Goals, Tasks, and Needs of COPD 
Healthcare Professionals  
Video consultations are a powerful tool within the telehealth 
package, and unilaterally desired by our participants. Telehealth 
enables patient empowerment by allowing patients who are more 
remotely located or face mental and physical challenges, to reach 
health services they might otherwise be deprived of [10]. Video 
consultations to aid in inhaler techniques have been proven to 
provide a high level of patient satisfaction and improved 
sustainability over time, especially in more remote areas [22]. 
Despite this, video consultations have conflicting findings and 
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receptions by patients and healthcare professionals. In a recent 
qualitative systematic review, patients and nurses had mixed 
feelings when using video consultations for a myriad of reasons 
including user adoption challenges, or barriers to relationship 
building between patients and healthcare professionals [19]. The 
latter being contrary to participant 1’s attitude (a nurse), where 
telehealth was not seen as a threat to her existing patient 
relationships, rather that telehealth would be nurturing for new 
and existing relationships [37]. Telehealth tools need to facilitate 
the different types of relationships that form around patient care. 
Especially since comorbidity management for COPD requires 
more than one specialist healthcare professional [24]. Technology 
for healthcare professionals, and patients, especially elder 
patients, should be designed simplistically as possible and not 
fully reliant upon 4G or video streaming [1] – a critical reflection 
point for service designers. 

A major barrier to implementing telehealth services in general 
is the adoption of telehealth into clinical practices [3]. Similar 
studies have reported that healthcare professionals in particular 
have negative attitudes towards telehealth [5]. However, in our 
study, by involving the users in the early stages of the design 
process through user-centered design, we can see clearly that in 
the case of Asclepius, the users have positively oriented attitudes 
towards telehealth. All of the healthcare professionals in this 
study also expressed a desire in some form or another for the 
patient to be empowered through telehealth for self-management. 
A finding harmonious with the healthcare paradigm shift towards 
patient empowerment and away from the traditional reactive 
biomedical model using telehealth [14]. Despite this positivity 
towards telehealth, participants expressed concerns about patient 
adoption due to low perceived patient IT literacy. Studies on 
patient IT literacy of elderly patients have become popular owing 
to an aging population and pressures of a changing healthcare 
ecosystem [21]. Determining and designing for accessibility 
related challenges, especially due to age or disability, helps to 
mitigate adoption challenges. Chronic patient capabilities and 
limitations are a crucial consideration for future telehealth 
services. Ensuring the involvement of the COPD patient 
population throughout the design and development processes will 
help diminish this barrier [4,17,21].  

One of unique qualities of the Greek healthcare system is that 
the treating physician is handling patient care, and in our case 
study, is represented by the pulmonologist (participant 4). When 
considering this point in light of other healthcare systems, where 
the “main gate keeper” is a general practitioner, there are major 
design implications due to the specialization of this particular 
user. Exemplified in Table 2.0 of the results, participant 4 has the 
lengthiest demands for a telehealth system and goes into great 
detail to convey the importance of her usability needs. Her 
detailed insight may be due to her being strongly in favor of 
implementing telehealth and active participation in a telehealth 
pilot study at Asclepius (not part of our study). Her enthusiasm 
when discussing telehealth and the potential adoption value 
speaks to the importance of users’ attitudes and exemplifying a 

telehealth usability champion [13,16]. All four of the user profiles 
were positive towards the implementation of telehealth, contrary 
to the findings of Brunton et al. [5] where healthcare professionals 
were generally negative due to minimal involvement in the 
telehealth decision making process. Demonstrating the 
importance of user-centered design to involve users throughout 
the design and development process, ultimately to help overcome 
barriers to adoption.  

5.3 Future Directions and Limitations 
Future studies should aim at continued saturation of user profiles 
before creating personas, or iterating design, implementation, and 
evaluation processes [21,24]. Conceptual and low-fidelity 
prototypes are two design options available to iterate telehealth 
services with healthcare professionals [24]. User profiles should 
also continue to expand to include other users such as patients. 
Careful consideration should be given to the patient user group, 
especially for the limitations and capabilities as COPD is a chronic 
and debilitating illness, making the design of telehealth services 
more demanding [21].  

As with all empirical research, this study is not without its 
limitations. Case studies lack generalizability power, and our case 
was only within one care pathway with a small sample of four 
participants [42]. Another limitation of this study is related to the 
constraints of healthcare professionals and their restricted time. 
Further details such as IT capabilities of the users would have 
ideally been captured in this study and should be included through 
further qualitative means in the future. 

6 Conclusion 
In conclusion, this study examined how certain telehealth 
adoption barriers can be overcome through user-centered design. 
We empirically examined the goals, tasks, and needs of healthcare 
professionals from within the same COPD care pathway in a 
Greek public hospital. We presented four user profiles of 
healthcare professionals and discussed how they contribute to the 
future design of a holistic telehealth tool for COPD. With 
implications for service designers and developers.  
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