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Foreword 
We welcome you to the 18th International Symposium on Health Information 
Management Research (ISHIMR 2020).  ISHIMR 2020 is organised by Linnaeus 
University in Sweden and the University of Sheffield in the UK.  This is the second 
time that ISHIMR has been organised through the two Universities: back in 2009 the 
then Kalmar University hosted a very successful ISHIMR conference in collaboration 
with Sheffield.  
 
This year the format for the conference is very different: because of the Covid-19 
pandemic, ISHIMR is an online conference and researchers from across the world 
will come together online to discuss their research using advanced digital 
technologies. This seems wholly appropriate for a conference that discusses the 
importance of digital technologies within health care.  
 
The theme of ISHIMR 2020 is “Using digital information for better patient health, care 
and well-being”. We welcome our key-note speakers, Professor Anne Moen 
(University of Oslo, Norway) and Professor Sabine Koch (Karolinska Institutet, 
Sweden): we look forward to hearing their insights on this topic. We welcome a range 
of presentations from Australia, Czech Republic, Finland, France, Greece, India, 
Kosovo, Sweden, Switzerland and the UK, addressing this area and giving the 
conference a truly international flavour.  
 
The dissemination of research and evaluation of digital health and health 
information/informatics initiatives enables researchers and practitioners to share their 
own experiences and develop an understanding of the challenges faced in other 
countries. Now, more than ever, in the global Covid-19 pandemic it is important to 
come together and consider how we can improve the use of digital technologies to 
combat the spread of disease and to promote health and well-being throughout the 
world. 
 
The Proceedings are organised by papers (in order of presentation) and poster 
abstracts (alphabetical order of first author surname). We thank all members of the 
international Programme Committee for their time and work in reviewing the 
submitted papers and poster abstracts. We also thank the Health Informatics Journal 
and, in particular, the Journal Editor, Professor Panos Bamidis, for their continued 
support in considering papers accepted at ISHIMR for onward publication in the 
journal.  
 
We encourage you to join in the discussions following the paper and poster 
presentations and during the social sessions. Following each session there will be 
the opportunity to join the paper presenters in another room to ask any further 
questions. 
 
We thank you for attending ISHIMR 2020 – we hope you enjoy the conference. 
Tack så mycket! 
 
Professor Peter Bath   Dr Evalill Nilsson  
Programme Committee Chair  Organising Committee Chair 
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Digital health information – opportunities and 
challenges for active engagement for personal 
health and well-being 
Professor Anne Moen 
Institute of Health and Society, Faculty of Medicine, University of Oslo, Norway. 

Digital health information is transforming health care, driving ongoing practice 
transformation, new application areas and opportunities for innovation and change. In 
this keynote, I will share a vision for active citizen engagement using digital information 
for health and well-being purposes where we, as citizens, can benefit from emerging 
opportunities. To take full advantage of opportunities for a) self-care and prevention of 
ill-health, b) collaboration and coordination in periods of active treatment, or c) self-
management to reap the full benefits of ongoing therapy, understanding access to 
information, comprehension of health information (literacy), and citizens deliberate 
every-day choices are important. Current challenges include the restricted access to 
information, apprehension regarding the integrity of information, retaining meaning 
when data are used for multiple purposes and lack of clear governance. I will share 
examples from ongoing research where we seek to equip citizens with novel tools to 
engage in self-care, collaboration and self-management and discuss experiences and 
challenges for the potential of digital tools to foster engagement in personal health and 
well-being. 
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Designing digital services for better patient 
health, care and well-being – what evidence do 
we have? 
Professor Sabine Koch 
Strategic Professor of Health Informatics and the Director of the Health Informatics 
Centre at Karolinska Institutet, Sweden 

Digital health services aim to improve care and health system performance, offering 
new opportunities for delivering health and social care (from prevention and health 
promotion to curative interventions, rehabilitation and self-management). 
Whether or not digital health services really provide better health outcomes and 
contribute to the sustainability of health systems depends to a high degree on how they 
are designed and implemented in a given context. Apart from the quality of design and 
implementation processes, systematic assessment and evaluation of digital health 
services is needed. To date, such evaluations are relatively scarce and difficult to 
generalize.  
Nevertheless, there exists a lot of evidence in form of design guidelines for certain 
digital health services, literature on unintended consequences of health information 
technology and assessment indicators for eHealth implementation. 
This keynote will draw upon the available evidence, illustrated by case studies from 
different research projects. 
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Communication Breakdowns between Nurses 
and IT Department: Why Hospitals Fail at 
Improving the Usability of Health Information 
Technology  
Diane Golay1, Åsa Cajander1, Deman Hussein1, Ali Azeez2, and 
Stefano Bonacina2 
1Division for Visual Information and Interaction, Department of Information Technology, 
Uppsala University, Uppsala, Sweden 
2Health Informatics Centre (HIC), Department of Learning, Informatics, Management and 
Ethics, Karolinska Institutet, Stockholm, Sweden 

Often, Health Information Technology (HIT) in hospitals consists of off the shelf systems that are 
configured and implemented by IT department workers. This means that these employees have a 
significant impact of the usability of HIT systems. Nonetheless, we currently do not know how IT 
department workers work. This prevents us from formulating educated recommendations aimed at 
improving HIT usability, known to be poor, especially from nurses’ perspective. In this paper, we 
hence present the results from an interview study, shedding light on 1) the communication channels 
that exist between nurses and IT department at a large public hospital in Sweden, and 2) the problems 
that undermine system-related communication between these two groups. Our findings stress the 
need for successful two-way communication between nurses and IT department in order to improve 
the usability of HIT in use.   

Keywords 
end user involvement, health information technology, IT department, nurses, user-centred design 

1. Introduction 
Health Information Technology (HIT) plays an important role in today’s health care. The way 
information is handled, stored, and shared influences how effectively and efficiently care can be 
provided. By enabling clinicians to make better use of information, HIT has the potential to support 
them in taking the right decisions and actions, thereby improving patient outcomes. However, HIT is 
often plagued by usability issues [1, 2], which has been associated with negative outcomes for both 
patients and healthcare professionals [3]. Nurses, as the largest group of HIT users [4], have been 
particularly affected by the issues emerging from its use. Examples of reported problems related to 
HIT use by hospital nurses include additional work, stress, and errors [2, 5, 6].  
Improving the usability of HIT systems will require efforts from both HIT vendors and healthcare 
organizations [3, 5]. Indeed, HIT systems used in hospitals often are off the shelf systems developed 
by HIT vendors and configured, implemented, and maintained by the health care organizations 
themselves [3, 5], and more specifically by employees from these organizations’ dedicated Information 
Technology (IT) department. These employees, many of which have no formal background in 
computing, are key agents before, during and after the implementation of the main HIT systems used 
in hospitals, including the electronic health record (EHR). In consequence, it is indisputable that IT 
department workers play a significant role in the usability of HIT systems, through their influence on 
the systems’ interface and functionality on the one hand, and through their role in shaping the 
systems’ implementation and maintenance processes on the other [3, 5]. 
In spite of IT department workers’ importance in the usability of HIT in use, we currently lack 
knowledge on how they work [3]. As a result, we currently are unable to formulate effective 
recommendations as to what healthcare organizations can (should) do to achieve higher HIT usability 
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[3]. A recent literature review on the topic has concluded that the “improvement [of HIT usability] will 
require that we more clearly identify where and when usability gets created or breaks down, [...] and 
how usability methods are used (and not used)” by IT department workers in healthcare organizations 
[3].  
Following this call for more research, this paper investigates the perspective of IT department workers 
on system-related communication between nurses and IT department. Previous research indeed 
suggests that nurses’ involvement in the design and evaluation of HIT is beneficial to its usability [4]. 
On the basis of two interview studies conducted with IT department workers at a large University 
Hospital in Sweden, we therefore address two main research questions:  
• What communication channels currently support system-related communication between nurses 

and IT department? 
• What breakdowns in these communication channels undermine (from IT department workers’ 

perspective) system-related communication between nurses and IT department, thus negatively 
affecting the usability of HIT in use? 

2. Related Research  

2.1 Usability of Health Information Technology 

Usability is defined in ISO 9241-210 as “the extent to which a system [...] can be used by specified 
users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of 
use” [7]. Usability is hence an assessment of 1) whether users can perform their work tasks with the 
system (e.g., marking a drug prescription as administered), 2) how quickly these work tasks can be 
carried out in the system (e.g., how long it takes to mark a drug prescription as administered), and 3) 
users’ subjective assessment of how well a system fulfils their use needs. 
The lacking usability of HIT has been widely acknowledged in the literature [1–3], including in the 
specific context of hospital nursing. In their recent examination of nurses’ usability problems with HIT, 
Staggers et al. [6] found a wide range of issues, including mismatches between nurses’ work practice 
and system design (e.g., single patient views while nurses care for groups of patients, individual work 
view while nurses work as part of an interdisciplinary team), fragmentation of patient information within 
and across systems, and lack of internal and external system interoperability. Additional problems 
include excessive documentation requirements (without compensation in other areas of nurses’ work), 
as well as inadequate training and education [6]. Consequences of these usability issues for nurses 
include work inefficiencies, reductions in productivity, frustrations, increases in cognitive burden and 
stress, as well as threats to patient safety and gaps and errors in the care provided [6]. These findings 
coincide with other studies making a connection between poor HIT usability and multiple negative 
outcomes for patients as well as for clinicians [3]. 
It is therefore essential to improve HIT usability in order to ensure high quality of care and healthy 
working conditions for healthcare professionals. As made visible by the list of usability issues 
mentioned above, this requires work on the level of both HIT vendors (designers of HIT [3]) and 
healthcare organizations (implementers of HIT [3]), as both contribute to shaping HIT usability [3, 5, 6]. 
For instance, decisions about configuration, customization, and user training, all of which can have a 
significant impact on the usability of HIT in use, are made by healthcare organizations [3, 5], and more 
specifically by these organizations’ IT department workers. As a consequence, for researchers, the 
“improvement [of HIT usability] will require that we more clearly identify where and when usability gets 
created or breaks down, [...] and how usability methods are used (and not used)” by IT department 
workers in healthcare organizations [3]. However, a major issue is that we still lack knowledge about 
how these implementers of HIT work [3], and thus cannot make effective recommendations as to what 
they should change and improve in their current work processes in order to achieve higher system 
usability.  

2.2 End Users’ Involvement in the Development Life Cycle and Usability 

Usability is closely connected to user-centred design methods [8], which consist in taking into 
consideration the user and the physical, social and organizational context of use by involving end 
users in all phases of the system development life cycle [9, 10]. Ideally, a user-centred design process 
is iterative and has a continuous focus on the user [9], as user requirements affect all aspects of 
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system development [10]. Common methods used in user-centred design include personas, think 
aloud evaluations and workshop with users [11]. However, previous research has shown that user-
centred principles are not systematically integrated and followed by HIT vendors [3, 8], even though 
there have been attempts at achieving such an integration [12]. There are for instance efforts in 
adapting user-centred design methods to public organizations in general [13], as well as more 
specifically to health care organizations, where these efforts have for example resulted in use 
scenarios [14] and multidisciplinary thematic seminars [15]. Nonetheless, the most popular user-
centred methods used when developing systems (independent of the work domain) remain usability 
tests, interviews and questionnaire surveys [11]. In addition, the problem is that when user-centred 
methods are resorted to, they are often used too late in the design process [8], which limits the 
benefits they can provide.   
Nowadays, agile system development is the prevalent model in both development and maintenance of 
IT systems at large [16]. Resorting to agile methodology has an impact on the degree of end user 
involvement in the development process. For instance, previous research has pointed to the fact that, 
in agile system development processes, feedback is often informal, and that lack of time leads to the 
(even more) limited use of user-centred design methods [17, 18]. Some researchers are therefore 
working on integrating user-centred design methods in agile development [16, 19, 20], while others 
work towards a new software development methodology that includes more time for user involvement, 
e.g. [21]. 
It is important to point out that the vast majority of the research looking into the involvement of end 
users (including nurses) in HIT development (e.g. the works we have referenced above) focuses on 
HIT vendors, and not on HIT implementers, i.e., IT department workers in hospitals [3]. There is very 
little research on user-centred design methods and user involvement in internal design, 
implementation and maintenance processes within healthcare organizations. 

2.3 Nurses’ Involvement in the Development Life Cycle of Health Information 
Technology 

Nurses are the largest group of healthcare professionals [4] and the primary providers of patient care 
in hospital settings [22]. They are thus required to interact daily with HIT to ’track, organize, and 
update patient information’ [22], and as such a key user group of HIT, whose ability to deliver high 
quality care can be hindered by poor HIT usability [6].  
HIT usability issues in nursing can be associated with nurses’ lack of involvement in this process, as 
“corporate decisions about health IT purchases are often made without adequate nursing input” [6]. 
However, research suggests that this lack of involvement of nurses throughout the design process of 
HIT is not solely due to HIT vendors’ and/or implementers’ disregard for nurses’ needs. Nurses also 
seem reluctant to take an active role in the design, implementation and evaluation of HIT. Procter et 
al. [23] stress that “nurses at all levels have a choice, to continue to shy away from involvement in the 
development, implementation and evaluation of [HIT] systems, or take a leadership role and add 
[system-related] wisdom to their professional knowledge”.  
In conclusion, existing research on the (lacking) usability of HIT suggests that, if higher HIT usability is 
to be achieved, adequate input from nurses should be collected throughout the whole system 
development lifecycle, “from selection to tailoring/customization to implementation, evaluation, and 
optimization” [6]. 

3. Method 
This paper reports on the results of an interview study carried out at the IT department of a university 
hospital in Sweden. Altogether 15 IT department workers were asked about their perspective on 
nurses’ involvement in the design and implementation of HIT systems in their organization, as well as 
their perspective on the usability of these systems. Informed consent was obtained from the 
interviewees before each interview. 
Participants were all involved in the configuration, customization and/or maintenance of the big HIT 
systems in use at the hospital, including an electronic health record, an operation planning system, 
and a patient vitals monitoring system. The participants’ roles varied and their distribution across roles 
is presented in Table 1. The job titles given in the table are those used by the interviewees 
themselves. 
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The audio recordings of the interviews were transcribed verbatim, and the data were compiled and 
grouped into themes. We then extracted the findings related to these common themes and brought 
them into a coherent structure. The interview study has previously resulted in one bachelor thesis [24] 
and one master thesis [25]. 

Table 1 Participants’ distribution across roles. 

Role Number of Participants 
Care coordinator 1 
Project leader/manager 5 
Support staff member 4 
IT technician 1 
Application manager 4 
Total 15 

4. Results 
Our participants, IT department workers at a large public hospital in Sweden, stressed the need for 
successful, two-way communication between nurses and IT department in order to achieve high HIT 
usability. This means that they saw both 1) getting information and feedback from nurses (i.e., nurses 
communicating their system-related needs and issues to the IT department) and 2) getting system-
related information through to nurses (i.e., nurses assimilating system-related information from the IT 
department) as essential components of HIT usability. In other words, the IT department workers we 
talked to felt it was not enough for them to listen to nurses and take their needs into consideration in 
order to achieve high usability; nurses also needed to listen to (and learn from) them. 
In accordance with this perspective on HIT usability, our findings address two main themes - always 
from the perspective of IT department workers at a large public hospital in Sweden: 
• Communication channels between nurses and IT department; 
• Breakdowns in these communication channels (i.e. in the communication between nurses and IT 

department). 

4.1 Communication channels between nurses and IT department 

Our participants mentioned several communication channels (or modes/means of communication) 
between IT department and nurses. These communication channels are presented in table 2, taking 
into consideration the direction of the communication for each channel (i.e., whether from nurses to 
the IT department or from the IT department to nurses or, in cases of two-way communication 
channels, both). In the remainder of this section, we describe each communication channel in some 
more detail. 

Table 2 Communication channels between nurses and IT department. 

Direction Communication Channels 
Nurses à IT dept. Electronic error reporting 

system 

Meetings between IT 
department and nurse 

representatives 
Two-way 
communication 

Instructor-led training 
workshops 

IT dept. à Nurses Nurse managers 
Intranet 
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Electronic Error Reporting System 
When, or after, encountering a problem during an interaction with a system, nurses can report (i.e., 
describe) the issue in a structured way via an electronic reporting system.  
The system error reports thus created in the system by nurses are then scanned by a care 
coordinator, who performs an evaluation of the relative significance of each reported issue, assigning 
different priority rankings to different error reports. 
Finally, the high-priority error reports are forwarded to the IT department. IT department workers can 
then on this basis identify the HIT-related aspects nurses struggle with as well as the system 
components in need of improvement.  

Meetings between IT department and nurse representatives 
One of the application managers we talked to indicated meeting with nurse representatives four to six 
times a year to discuss system-related issues. More specifically, the interviewee mentioned asking 
nurses about their “thoughts and needs” regarding the continuous development (improvement) of 
systems already in use. However, no details were provided as to the composition, form and goals of 
these sessions. 

Instructor-led training workshops 
Instructor-led training sessions are provided to different user groups when (often shortly before) new 
systems managed by the IT department are implemented or going through a significant update (e.g., 
when new features are being implemented). These workshops are primarily aimed at teaching the 
system’s end users how to interact with the system and/or its new features, i.e., supporting 
communication from the IT department to the nurses (and other medical staff). Nonetheless, 
interviewees also described them as good opportunities to gather staff’s (including nurses’) opinions 
on system functionality, i.e., supporting communication from the nurses to the IT department, allowing 
IT department workers to identify changes to be made even before the full implementation of the new 
system or features. In consequence, instructor-led workshops appear to be the only two-way 
communication channel between nurses and IT department (in the investigated research setting).  

Nurse managers 
Participants stressed nurse managers’ function as intermediaries between IT department and nurses. 
According to our participants, nurse managers are one of two channels through which IT department 
workers in our research setting can communicate system-related information to nurses (the second 
one being the intranet, see below). Nurse managers have daily, face-to-face meetings with their staff 
and, according to our participants, using these meetings to rely messages from the IT department is 
part of nurse managers’ duties. In that sense, nurse managers are, from nurses’ perspective, a “push” 
medium, i.e., a way for nurses to get system-related information without actively looking for it. 

Intranet 
The intranet is the second channel through which the IT department can communicate system-related 
information to nurses. In contrast to the first channel (i.e., nurse managers, see above), the intranet is 
a “pull” medium, meaning that nurses actively need to go and fetch the information in order to receive 
it. 

4.2 Communication breakdowns between IT department and nurses 

Our participants mentioned breakdowns (problems) in several of the communication channels 
between the IT department and nurses. The mentioned breakdowns affected both the communication 
from nurses to the IT department (i.e., nurses’ feedback on system-related issues) and the 
communication from the IT department to the nurses (i.e., information about the systems and their 
use). 
With the exception of the higher-level issue of lack of time, channel-specific problems were mentioned 
in relation to three of the identified communication channels: 
• Low quality and low-level filtering of reports in relation to the electronic error reporting system; 
• Non-attendance of nurses in relation to the instructor-led training workshops; 
• Misalignment between nurse managers’ and IT department workers’ priorities in relation to nurse 

managers (and, indirectly, instructor-led training workshops and the intranet). 
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In the remainder of this section, we take a closer look at what our participants said about each one of 
these issues they identified as hindering the communication between nurses and IT department. 

Lack of time 
Lack of time was mentioned by our participants as an obstacle to effective communication between IT 
department workers and nurses in multiple ways, affecting both the IT department’s and nurses’ ability 
to receive system-related information from each other. 
For IT department workers, lack of time is a factor hindering them from carrying out continuous user 
surveying over the long term. This is something our participants expressed some frustration about, as 
they indicated that having the time resources to investigate end users’, and more particularly nurses’, 
needs more in depth would help them to better understand their needs as well as diagnose and solve 
system-related issues more effectively. 
For nurses, lack of time was mentioned by our interviewees as one of the reasons why they did not 
attend the instructor-led training workshops provided by the IT department as well as why they did not 
access the hospital’s intranet to read system-related information placed there by the IT department.  

Low quality and low-level filtering of electronic error reports 
Several of the IT department workers we talked to felt that nurses lacked the technical knowledge 
required in order to describe system-related breakdowns in an appropriate way when filling in an 
electronic error report. In their experience, the low quality of the problem descriptions provided in the 
reports submitted by nurses did not allow them to understand what had gone wrong in the interaction 
between the end user and the system, what had caused the issue, and how it could be fixed. 
Participants attributed this issue to nurses’ lack of IT skills, and connected this lack of IT skills to 
nurses’ non-attendance to the instructor-led workshops proposed by the IT department (see below). It 
is also worth adding that participants felt that nurses’ lack of system know-how resulted in a significant 
amount of, from their perspective, unnecessary error reports - reports of problems not caused by 
technical issues or bugs in the systems, but by the users’ ignorance as to how to carry out a task 
“properly” in the system. 
Beside the (assessed) low quality of the error reports, another problem participants saw in electronic 
error reporting in its current form in their organization was the low-level filtering of reports carried out 
by care co-ordinators. As described in the previous section, electronic error reports filled out by nurses 
(and other end users) are first sorted by a care coordinator, and only the issues ranked as high priority 
(by that co-ordinator) are forwarded to the IT department. Therefore, not all system-related issues 
reported by nurses reach the IT department. For some interviewees, this created a risk for potentially 
significant issues to remain unnoticed by the IT department and thus being left unresolved. 
Participants described the lack of shared priority-setting guidelines between care coordinators and IT 
department workers as being at the core of this problem. 
In short, not only are electronic error reports badly formulated (making it hard for the IT department 
workers to understand what the problems are), not all of them reach the IT department. 

Nurses’ non-attendance to the instructor-led training workshops 
The IT department workers we talked to mentioned nurses’ non-attendance to the instructor-led 
training workshops provided by the IT department as a significant issue, with multiple causes and 
consequences. 
In regard to causes of nurses’ non-attendance to the training workshops, our participants mentioned 
two main factors: 1) the limited capacity of the workshops (i.e., not all nurses in the interviewees’ 
organization could take part in these instructor-led training sessions), and 2) nurse managers’ lack of 
cooperation (i.e., not sending their staff to training). Indeed, nurses are dependent on their manager(s) 
to be given time to attend an instructor-led training workshop; in other words, their attendance needs 
to be added to their schedule by their manager(s). If nurse managers do not take that step, nurses are 
left unable to attend the training sessions (even if free spots are available). Our participants 
experienced a lack of cooperation from nurse managers in this regard, finding that nurse managers 
were not giving nurses’ system training the importance it deserved (see below). 
As these instructor-led training workshops were described as the only opportunity for two-way 
communication between IT department and nurses, nurses’ non-attendance was considered a 
particularly serious issue by our participants. In their view, it results into 1) nurses learning how to use 
systems by imitating their colleagues, which means “mistakes” in the interaction with systems are 
passed along, leading nurses to experience low usability and, potentially, to generate technical issues 
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through “wrong” manipulations, and 2) nurses not discussing their needs with the IT department 
workers.  
Misalignment between nurse managers’ and IT department workers’ priorities 
As mentioned above, the IT department workers we talked to felt that nurse managers were not giving 
nurses’ system training the importance it deserved. As a result, they are not scheduling instructor-led 
training workshops for their nurses and not (always) communicating all the system-related information 
they receive from the IT department to their staff, or are not doing it quickly enough (in our 
participants’ view).  
Our interviewees connected this issue - the lack of importance given by nurse managers to system-
related information and training provided by the IT department - to the current shortage of nurses in 
their organization as well as to the time-intensive nature of nursing work (e.g., long working hours). In 
the specific case of system-related information from the IT department, which nurse managers are, 
according to our participants, expected to communicate to their staff, another reason for nurse 
managers’ perceived lack of cooperation was the availability of that information on the organization’s 
intranet. In other words, our interviewees’ statements suggest that nurse managers expect nurses to 
actively go and seek out system-related information from the IT department, and thus refuse to take 
responsibility for “pushing” that information onto their staff. However, as already mentioned, nurses 
often seem to not have (or take) the time to go and check the system-related information the IT 
department places on their intranet. 

5. Discussion and Conclusion 
This paper contributes to existing research by investigating the different ways in which IT department 
workers and nurses communicate with each other about HIT-related issues, both before 
implementation (e.g. about nurses’ needs), during implementation (e.g. system training and 
configuration), and after implementation (e.g. system errors). It thus sheds light on an important part of 
IT department workers’ practices, something that has been identified as a research gap [3]. 
More specifically, this study identifies five different communication channels supporting 
communication either from nurses to IT department, from IT department to nurses, or both (two-way 
communication). Electronic error reports and meetings between IT department and nurse 
representatives are the two channels found to enable nurses to communicate their system-related 
needs and problems to the IT department. In other words, these two communication channels support 
nurses’ involvement in the design, implementation and improvement of HIT systems. Previous 
research, e.g., [8, 10], has stressed the importance of end users’ involvement throughout the system 
development life cycle in achieving high system usability. Instructor-led training workshops was found 
to be the only communication channel supporting two-way communication between nurses and IT 
department, allowing IT department workers to teach nurses how the systems work and allowing 
nurses to tell IT department workers about their system-related needs and problems. Finally, nurse 
managers and intranet were found to be the two communication channels supporting the transfer of 
system-related information from the IT department to nurses. The need for nurses (or end users in 
general) to receive system-related information from the implementers of HIT in order to experience 
higher system usability is a key finding of this paper, as the importance of successful two-way 
communication between IT department and nurses (as opposed to “just” considering nurses’ needs in 
the system development life cycle) in “creating” usability has not been stressed in the existing 
literature in the topic.  
Our study also identifies four main breakdowns negatively affecting communication between IT 
department and nurses. Beside the more general issue of lack of time, these breakdowns were 
(directly or indirectly) connected to specific communication channels. For instance, low quality and 
low-level filtering of error reports were found to hinder effective action-taking based on electronic error 
reports submitted by nurses to the IT department; nurses’ non-attendance was found to reduce the 
potential positive impact of instructor-led training workshops on nurses’ system-related know-how, as 
well as on IT department workers’ awareness of nurses’ system-related needs; and misalignment 
between nurse managers’ and IT department workers’ priorities was found to hinder the 
communication of system-related information from IT department to nurses through nurse managers, 
as well as to contribute to nurses’ non-attendance to training workshops. 
If we now take a closer look at the communication channels supporting nurses’ communication of their 
system-related needs and problems to the IT department (i.e. electronic error reports, meetings 
between IT department and nurse representatives and instructor-led training workshops), we see that 
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our findings concur with previous research pointing to the insufficient involvement of nurses into HIT 
design [18]. Indeed, it is obvious that nurses are not continuously involved in the system development 
life cycle, and that the identified communication breakdowns in these nurses-to-IT-department 
channels (i.e. low quality and low-level filtering of electronic error reports and nurses’ non-attendance 
to training workshops) undermine nurses’ already limited involvement in system design, 
implementation and improvement.  
As user involvement in all phases of the system design life cycle is associated with greater usability [3, 
9, 10], it is urgent for healthcare organizations to fix these breakdowns. When it comes to the low-level 
filtering of electronic error reports, our study stresses the need for care coordinators and IT 
department workers to have a common set of guidelines on how to prioritize reported system-related 
issues to reduce the risk of significant issues not being transferred to the IT department. An alternative 
solution could be to have all error reports transferred directly to the IT department, without the 
involvement of a third party. When it comes to the low quality of electronic error reports, our results 
suggest that instructor-led training workshops need to be 1) extended to all nurses in the organization, 
and 2) aim not only at allowing nurses to interact with the systems, but also at enabling them to 
describe the issues they encounter in terms IT department workers can understand. Indeed, others 
have shown that the competence needed to participate in software development (or improvement) 
does not come naturally to nurses [14]. Ultimately, this is also about integrating computer literacy in 
nursing education [26].  In addition, our findings point to the need to provide nurses with the time to 
report system-related errors and to attend instructor-led training workshops. Our findings suggest that 
nurse managers have the ability to make a difference here, and that they need to assign a higher 
priority to nurses’ exchanges with the IT department.  
Lack of time was however found to not only be a problem for nurses (preventing them from giving and 
receiving system-related information), but also for IT department workers. In particular, IT department 
workers need to be given the time to collect end user feedback continuously and over the long term. 
Time restrictions limiting the ability to collect information about end users’ system-related needs and 
problems is a problem that HIT vendors also experience [17]. This problem is closely connected to 
agile software development processes being dominant, as speed and agility are core values in the 
agile development model. We hence need to work more with the integration of user centred design 
methods in agile development [16, 19, 20], or work towards a software development methodology 
where there is more time for user involvement, such as for example [21], and which can be used in 
health care. 
Interestingly, participants did not note any breakdown in relation to meetings between IT department 
and nurse representatives. However, it is also unclear exactly what impact these meetings have on 
the configuration, customization and improvement of HIT systems. More research is needed in order 
to identify the exact benefits and breakdowns connected to this way for IT department workers to 
collect information about nurses’ system-related needs and problems. 

5.1 Limitations 

This paper reports on the perspective of IT department workers from one single IT department of a 
large hospital in one Swedish county. Our findings are therefore not generalizable, but we believe that 
readers doing research in a similar setting (i.e., large hospital using off the shelf systems managed by 
a dedicated IT department simultaneously acting as the third line of support) may find these findings 
transferrable to their particular setting. More research with a similar focus but in different settings is 
needed in order to understand IT departments’ work with nurses’ involvement into HIT design more 
fully. In addition, we want to point out that this study solely reflects IT department workers’ perspective 
on communication between IT department and nurses. Studies examining the perspectives of other 
roles part of the communication channel(s) between nurses and IT department, such as nurse 
managers and nurses, are needed in order to gain a more complete understanding of the 
phenomenon. 
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Customers’ Technology Acceptance of Mobile 
Applications for Personalized Healthcare   
Rositsa Dimitrova1, Panayiotis H. Ketikidis1  
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In line with the global trend towards mobile technologies and the increased interest in personalized 
healthcare solutions various mobile applications for personalized healthcare have been created. The 
acceptance rate is lower than accepted and existing academic research reveals the need for further 
examination of the factors motivating people to use such applications. The present study, based on the 
Extended Unified Theory of Acceptance and Use of Technology (UTAUT2) model, examines the extent of 
the influence of price value, social influence, hedonic motivation and performance expectancy on the 
behavioural intention of end customers to use mobile health applications. The moderating factors age, 
gender and experience are also assessed. A survey was conducted among 123 residents of Bulgaria, 
aged 18-50, who are actively using smart phones. The researcher discovered that performance 
expectancy, followed by hedonic motivation, are the factors with the strongest influence on the individuals’ 
decision to use mobile health applications.   

Keywords 
acceptance, customers, health, mobile applications, UTAUT2 

1. Introduction  
The usage of mobile technologies in healthcare has been growing in recent years. Thousands of 
commercial applications aiming to improve health have been developed. Although quite a recent 
development, self-monitoring is becoming a growing part of people’s lifestyles [1], enabling individuals to 
take preventive measures for their health. Additionally, due to the increased costs associated with 
monitoring one’s health, the adoption of mobile health technologies is considered unavoidable [2]. 
Investigating user perception and attitude toward a new technology at an early stage greatly contributes to 
its success [3]. Technology acceptance theories are applied in the field of mobile health technologies to 
predict the factors influencing customers to accept new health technologies. Despite the numerous 
available mobile health applications, adoption is not massive [2]. Further research is needed into the 
predictors of acceptance of mobile health applications [4]. Both from a theoretical and managerial 
perspective there is a need to study the ways value is created in advanced mobile services [5]. The 
expectations are that mobile health applications will become a profitable innovation [6]. Several factors 
influencing users’ attitudes towards mobile health applications have been identified by academics as 
needing further examination. Therefore, in order to complement the existing knowledge, the present 
research will examine Price Value [7], Social Influence [4], Hedonic Motivation [8] and Performance 
Expectancy [9] and the extent of their influence on the Behavioural Intention of people to use mobile 
health applications. Results of technology acceptance research may vary among different cultures and 
markets [5]. Venkatesh [10] suggests that the UTAUT2 model should be tested in different countries and 
with different technologies. As there is little examination of the use of smartphone health apps in Bulgaria, 
this is also one of the aims of the present research, which was conducted among residents of Bulgaria. 
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2. Literature Review 

2.1 Technology Acceptance Theories 

The literature review is based on articles related to technology acceptance theories and mobile 
applications for personalized healthcare. The Technology Acceptance Model, proposed by Fred Davis in 
1989 [11], is one of the most widely-used model to explain technology usage. Initially, it was created due 
to the concern over workers not utilizing the technologies provided at their disposal. It was concluded that 
first acceptance had to be measured by asking the individuals about their intentions to use the specific 
technology. Then, when the factors impacting usage intentions were known, organizations could 
manoeuvre, manipulating those factors, stimulating acceptance and increasing usage [11-12]. Davis 
established that the factors influencing the Behavioural intention (BI) of users to accept new technologies 
are perceived usefulness (PU) and perceived ease of use (PEOU). Perceived usefulness refers to the 
belief of a person that using a system will enhance his or her job performance. Perceived ease of use 
reflects the degree to which person believes that using a system will require no effort [11]. 
Technology Acceptance Model (TAM) postulates that Behavioural Intention is the main acceptance 
determinant and any other variables influencing behaviour do so indirectly by influencing Behavioural 
Intention [12]. It should be noted that the intended usage (the behavioural intention) may slightly differ 
from the actual system usage. However, acceptance theories state that this deviation is not significant and 
that the process of acceptance can be predicted. Venkatesh and Davis [13] revised TAM and proposed an 
extended model. In 2008 Venkatesh and Bala [14] incorporated this model of determinants of perceived 
ease of use and proposed an integrated model, TAM3. Furthermore, Venkatesh designed a new model in 
2003 [15] called Unified Theory of Acceptance and Use of Technology (UTAUT). The constructs in this 
new model are effort expectancy, performance expectancy, social influence and facilitating conditions. 
Identified are four moderating variables: gender, experience, age and voluntariness of use. Venkatesh 
defines performance expectancy as the person’s belief that using a system will be helpful in his or her job 
performance. Effort expectancy is the perception of a person as to whether using a system will be difficult 
or easy. Social influence refers to a person’s expectation of whether people who are important to him or 
her will expect them to use the system or not. The term facilitating conditions refers to the belief of a 
person as to whether the technical infrastructure exists to enable him or her to use the system.  
Venkatesh [10] extends the UTAUT model to study the behavioural intention of consumers to accept a 
technology. The UTAUT2 constructs are most suitable for consumer use context. Three new constructs 
are introduced to the existing UTAUT model: hedonic motivation, price value and habit. Hedonic 
motivation is defined as the fun or pleasure derived from using a technology. Price value refers to the cost 
and pricing structure which may have a significant impact on consumers’ technology use. Habit is the third 
factor introduced which influences the intention of consumers to use technology. The moderating factors 
gender, age and experience also bear implications and a recommendation made to business managers is 
to use market segmentation strategy to facilitate consumers’ use of technology [10]. It should be noted 
that in the UTAUT2 model Venkatesh defines performance expectancy as the degree to which using a 
technology will provide benefits to consumers in performing certain activities not limited to his or her job, 
which was the case in the definition elaborated within the UTAUT model. Within the personal and 
voluntary context of mHealth, performance expectancy is perceived as the degree to which individuals 
believe that mHealth applications will help them attain gains in overall self-performance [16]. 

2.2 Mobile Applications for Personalized Healthcare 

The studies investigating users’ attitudes towards health information technology mostly focus on the 
perspective of physicians [17]. Such studies [18-19] research the factors influencing health professionals’ 
behavioural intention. In contrast, the studies of patients’ and customers’ adoption of heath technologies 
are relatively rare. Multiple mobile applications have been created to assist people with managing stress, 
improving mood, following a healthy diet, increasing physical activity, quitting smoking, and self-managing 
chronic health problems. Some examples are visible in Figure 1 below. The applications provide  
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information, advice, instructions, prompts, support, encouragement, and interactive tools for individuals to 
monitor, record, and reflect [20]. Men's Health magazine, one of the leading magazines influencing the 
way men behave and think about health [21], has published charts with the ten best applications for 
overall health and states that these applications are a good way to follow a healthy regime, stay motivated 
and track nutrition, improve mental acuity, follow one’s sleep cycle, stay fit and manage stress levels [22]. 
Despite the growing research in smartphone health applications, user acceptability issues present an area 
for further academic investigation and analysis [23]. Within the field of mental health, the meditation 
application Calm is a good example of a successful mobile health application. Business Insider news 
website [24] proclaims that since the application start-up was launched in 2012 it had reached a valuation 
of 1 billion USD by 2019. Another example of a successful business offering a mobile health application is 
the meditation app Headspace, with annual revenue worth $50 million and a valuation of about $250 
million, as estimated by Forbes [25]. 
 

 

Figure 1. Health applications (from Apple App Store). 

Cocosila and Archer [7] carried out an experiment in order to research users’ acceptance and the 
conclusion is that the extrinsic motivation (the perception of usefulness) of the participants in their survey 
– who were young (24 years old on average) and healthy people – came up as insignificant as these 
participants did not perceive mobile health applications as a useful preventive health tool. Making 
applications attractive and enjoyable, however, can comprise a key factor for the adoption of these health 
applications among younger people. Anderson [1] performed a qualitative research by conducting semi-
structured interviews among young people and similarly concluded that incorporating gamification in 
health applications is an area requiring supplementary research. Gamification might be one of the 
methods boosting users’ engagement, though it needs further investigation [1,8]. A large proportion of the 
participants in a national survey in the United States indicated that they would not pay anything for health 
applications [26]. Birkhoff and Smeltzer [9] recognize the growing interest in user-centred mobile health 
tracking applications and point out the need for deeper understanding of the users’ motivation to 
continuously use health applications. They also observe that because of the novelty of user-centred 
mobile health tracking applications there is little data on the economic impact of these applications and 
more research is needed to evaluate the economic cost and benefits of utilizing these applications.  
The perceived benefits of using health applications include greater self-awareness of one’s health 
condition, easier self-management in daily life, the ability to send data to health professionals without 
repeated visits, the ability to review historical data without consulting a doctor and social motivation to 
improve fitness [1]. The research conducted by Lim [27] – considered by Cho [28] as a path-breaking 
study in the mobile applications acceptance – applied the technology acceptance model (TAM) to assess 
Singaporean women’s adoption of smartphone apps for health information. The study established that 
perceived usefulness and self-efficacy positively predict the intention to use mobile health apps. In 
contrast to the obvious benefits of health applications, however, consumers’ perception of their usefulness 
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is under question and the effectiveness and efficacy of smartphone-delivered self-help interventions is an 
area requiring further research [8]. Birkhoff and Smeltzer [9] agree that the usefulness of health 
applications features needs to be periodically examined. Also, social influence as a factor of acceptance 
needs further examination [28]. The role of social influence on the use of advanced mobile services has 
been underestimated, as the opinions of friends and family has been shown to have a significant impact 
on the decision of a person to adopt a new technology [5]. Effort expectancy and facilitating conditions in 
the study of Yuan [4] were not found to significantly influence behavioural intent. This is explained by the 
advancement of smartphone interfaces and usability, which reduces the needed amount of effort for 
usage. Privacy and data security are much valued by individuals in respect to mobile health applications 
[1] and fear of thread to privacy could potentially be a deterrent to usage [7]. Concerns over how stored 
information might be used by third parties, like advertisers and insurance companies, might prevent 
individuals from sharing information over mobile applications [29]. 

3. Methodology 

3.1 Research Approach  

A quantitative research design was adopted to reach the research aim and objectives, which entail a 
deductive research approach, and adopts a research philosophy of positivism, as the author’s objectively 
performs the research and reflects on its results. Quantitative data are collected through a survey, using 
paper self-administered questionnaires. An informed consent form preceded the questionnaires, to make 
the participants aware that the questionnaire is anonymous and confidential and that their participation is 
voluntary. Only individuals who agreed to the consent statement and signed the hard copy consent form 
participated in the survey and completed the questionnaire. The self-administered questionnaire was pre-
tested on five individuals from the selected sample who confirmed that the questions were clear, that there 
were no contradictions, vague or misleading questions and that instructions were straightforward. They 
also observed that the questionnaire would not be offensive to any of the participants.  

3.2 Sampling  

The research is focused on the acceptance of mobile applications for personal healthcare. Subjects of this 
research are individuals owning a smartphone. Purposive non-probability homogenous sampling is used, 
due to the lack of a sampling frame. The participants were selected from the author’s work, a financial 
technologies company, and the surveys were distributed at the office premises. The participants are 
professionals of different occupations, aged between 20 and 50 years, male and female, exposed to and 
experienced in technology, with medium or high financial income, residents of Sofia, Bulgaria. It should be 
noted that some existing academic research shows that individuals with higher education and higher 
financial income represent the group which is most likely to purchase mobile health applications [26, 30].   

3.3 Data Collection Tool  

The individuals were asked about their behavioural intention to use mobile health applications, whether 
they find them useful, about their opinion on the price of such applications, whether they perceive them as 
entertaining and whether they take into consideration the feelings of their friends and family about mobile 
health applications. All participants owned a smartphone and some were using health applications while 
others were not. The questionnaire contains constructs from UTAUT2, and the questions are adopted 
from the survey items proposed in the article by Venkatesh [10] on an extended version of UTAUT, slightly 
adapted to comply with the mobile health context. The questionnaire was created in the English language 
as all individuals from the sample are completely fluent in English. The items were measured on a 5-point 
Likert-type scale, ranging from 1=strongly disagree to 5=strongly agree. The questionnaire contained the 
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images from Figure 1, referring the participants to mobile applications for personal healthcare, for example 
tracking steps, water intake and quality of sleep.   

3.4 Research Model and Hypotheses 

The current research is based on the UTAUT2 model and the constructs under examination are Price 
Value (PV), Social Influence (SI), Hedonic Motivation (HM) and Performance Expectancy (PE) as 
determinants of Behavioural Intention (BI). The following hypotheses are examined: 
H1: Price Value has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
The need to further examine price value as a determinant of mobile health applications acceptance is 
stated in Cocosila and Archer [7] and in Birkhoff and Smeltzer [9]. 
H2: Social Influence has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
A gap is recognized in the study of social influence as a factor motivating consumers to use mobile health 
technologies in Cho [28] and in Yuan [4]. 
H3: Hedonic Motivation has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
The feeling of entertainment as a driver to use health applications is an under-researched field according 
to Anderson [1] and Juarascio [8]. 
H4: Performance Expectancy has a positive effect on the behavioural intention of using mobile 
applications for personalized healthcare. 
The need for further research into the perception of usefulness as a factor is emphasized by Juarascio [8], 
Birkhoff and Smeltzer [9] and El-Wajeeh [31].  

4. Data Analysis and Results 

4.1 Respondents Profile 

The IBM SPSS (statistics version 24) statistical tool was used to analyse the collected quantitative data. 
First, the profile of the respondents was analysed, taking into consideration their age, gender and 
profession. It was established that there was almost an equal number of members from each gender. 
Such an almost equal distribution is good for an analysis unbiased by a predominant number in one 
gender. Regarding the age of the participants 9.8% were in the age range of 18-25 years, 61.5% were in 
the range of 26-35 years, 25.4% were in the range of 36-45 years and 3.3% were in the range of 46-50. 
The respondents had various occupations, the majority of them being Software Developers (23%).  

4.2 Assessing Normality 

As part of the preliminary statistics, the normality of the data was assessed by observing the skewness 
and kurtosis of the data and descriptive statistics was run. The analysis of the data shows that only the 
scale measuring the experience with browsing websites is significantly skewed and kurtotic with values 
much above the threshold of 1.96. However this does not indicate a problem with the scale, but it reflects 
a tendency in the measured construct. The values of the rest of the items indicate normal distribution. 
Descriptive statistics was run for the four moderating variables measuring experience. The mean scores 
indicate that the respondents browse websites, use mobile email and social media frequently, every day 
to many times a day, whereas they download applications occasionally or on some days (mean score 
2.80). 
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4.3 Reliability Analysis 

Reliability analysis is run to confirm that the items which make up each scale measure the same 
underlying construct. The internal consistency of all scales has been confirmed by the results of the 
reliability analysis as the coefficient of Cronbach’s Alpha obtains a value greater than .7 for each scale. 

4.4 Correlation Analysis 

Correlation analysis is run to examine the strength and direction of the linear relationship between the 
dependent variable Behavioural Intention (BI) and the independent variables Price Value (PV), Social 
Influence (SI), Hedonic Motivation (HM) and Performance Expectancy (PE). Pearson product-moment 
correlation coefficient shows strong positive correlation between BI and the independent variables HM     
(r = .573), and PE (r = .748) and positive correlation with medium strength between BI and the variables 
SI (r = .445), PV (r = .417). The results are depicted in Table 1 below. The value of the significance level is 
below .05 which indicates that the specific study can have confidence in the obtained results. The author’s 
calculated the coefficient of determination, which reveals how much variance the pairs (dependent and 
independent) of variables share. Performance Expectancy helps to explain nearly 56% of the variance in 
the respondents’ scores on the Behavioural Intention scale. There might be differences in the mobile 
health applications acceptance between males and females [1]. Due to that reason we decided to run 
correlation analysis, examining the relationship between the dependent variable Behavioural Intention and 
each independent variable for males and females separately. The output showed no statistically 
significant difference between the two correlation coefficients for the genders. 

Table 1. Correlations 

  1.  2. 3. 4. 5. 
1. Behavioral Intention  Pearson Correlation 1 .417 .445 .573 .748 

 Sig. (1-tailed)  0.000 0.000 0.000 0.000 
 N 122 122 122 122 122 
2. Price Value  Pearson Correlation .417 1 .281 .435 .494 

 Sig. (1-tailed) 0.000  0.001 0.000 0.000 
 N 122 122 122 122 122 
3. Social Influence  Pearson Correlation .445 .281 1 .436 .485 

 Sig. (1-tailed) 0.000 0.001  0.000 0.000 
 N 122 122 122 122 122 
4. Hedonic Motivation  Pearson Correlation .573 .435 .436 1 .621 

 Sig. (1-tailed) 0.000 0.000 0.000  0.000 
 N 122 122 122 122 122 
5.Performance 
Expectancy  

Pearson Correlation .748 .494 .485 .621 1 

 Sig. (1-tailed) 0.000 0.000 0.000 0.000  
 N 122 122 122 122 122 

4.5 Standard Multiple Regression 

In addition, multiple regression analysis was performed to explore the predictive ability of the independent 
variables on the dependent one and to check the influence of the moderating variables. We evaluated the 
model by first checking the R Square which indicated that the examined independent variables explain 
58.4% of the variance in the behavioural intention of the sample to use mobile health applications. The 
Sig. value from the ANOVA table is .000 which indicates the statistical significance of the model. The 
author’s also examined the standard coefficients and Sig. values to examine the amount and significance  
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of the contribution of each variable to the prediction of the dependent variable. The values show that 
Performance Expectancy has the strongest unique contribution to explaining Behavioural Intention (Beta 
Value is .60 and Sig. is 0.00). Hedonic Motivation (Beta 0.152, Sig. 0.057) is found to have only mild 
significance. Price Value (Beta 0.032, Sig. 0.643) and Social Influence (Beta 0.078, Sig. 0.261) were not 
found to have strong predictive abilities for Behavioural Intention. The part correlation coefficient shows 
that Performance Expectancy explains 18% of the variance in the Behavioural Intention scores. 

4.6 Hierarchical Multiple Regression  

Downloading Applications, Browsing Websites and Using Mobile Email were assessed as a proxy for 
experience. They were used as moderators to maintain consistency with the way the UTAUT2 model is 
formulated. The values of R Square indicate that the variables in Model 1, (Model 1 includes the 
moderating variables Age Groups, Gender, Social Media, Downloading Applications, Browsing Websites, 
Mobile Email) explain 5.7% of the variance. The R Square value of Model 2, (Model 2 contains all 
independent and all moderating variables), shows that the model as a whole explains 61.2% of the 
variance. The value of R Square Change indicates that the independent variables PV, HM, SI and PE 
explain an additional 55.6% of the variance of behavioural intention after the effect of the variables from 
Model 1 is removed. The Sig. F Change value (.000) indicates that this is a statistically significant 
contribution. The ANOVA table indicates that the model as a whole (including both blocks of variables) is 
significant (Sig. value is .000). The Coefficients table displays how well each of the variables contributes 
to the final equation. The Sig. values are below the cut-off of 0.5 for the Age Groups (sig. 0.036) and for 
Performance Expectancy (Sig. 0.00), which means that they make a statistically significant contribution. 
Their Beta values indicate that their unique contribution to the variance of Behavioural Intention for this 
sample is 14% for Age and 65% for Performance Expectancy, when the overlapping effects of all other 
variables are statistically removed. The Sig. value of Hedonic Motivation (Sig. 0.068) indicates mild 
significance and unique contribution of 15%. 

5. Conclusions 

5.1 Discussion of Findings 

The correlations analysis, shows that all correlations are statistically significant and in the expected 
direction, according to the UTAU2 theoretical model. A multiple regression analysis was used to assess 
the predictors of smartphone health applications. The analysis showed that the current model explained 
61.2% of the variance (R² = 0.612), which is comparable to the health and fitness apps adoption study 
based on UTAU2 by Yuan [4], whose model result is R² = 0.63. The authors also explored the moderators 
gender, age and experience and found no statistically significant moderation effect. The results of the 
analysis show that performance expectancy is an antecedent to behavioural intention (r = .748, Beta = 
.60, Sig. = 0.00) with 65% unique contribution to the variance. This result is compliant with other existing 
academic studies on mobile health applications which show that the construct performance expectancy 
positively and significantly affects an individual’s behavioural intention to use health apps [4, 6, 27, 28, 
32]. Hedonic motivation was found to have mild statistical significance on the behavioural intention 
variance (r = .573, Beta = 0.152, Sig. = 0.057). This result is comparable with the findings of Yuan [4]. 
Although social influence (r = .445, Beta = 0.078, Sig. = 0.261) and price value (r = .417, Beta = 0.032, 
Sig. = 0.643) are found to be positively associated with behavioural intention, the findings of the present 
research show that their relationships are not statistically significant.  
A recent UTAUT2-based study by Duarte and Pinho [2] shows that performance expectancy and hedonic 
motivation are strong predictors of mHealth adoption, which is in line with the findings of the present 
study. This means that the perception of usefulness of the mobile health applications is critical to new 
adopters. Performance expectancy is undoubtedly a key factor in mobile health applications acceptance, 
as this result is supported by the findings of other recent studies as well [32-33], with which the present 
work is consistent. Duarte and Pinho [2] conclude that there is no single condition which can exclusively 
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explain mHealth adoption, although performance expectancy is the best predictor. Combined with hedonic 
motivation, the two factors represent necessary conditions for mHealth adoption, a fact which has to be 
acknowledged by market players and decision makers in the field. Hedonic motivation, in contrast to the 
findings of the present study and other existing research in the field [2], is not found to be a significant 
factor in the adoption behaviour of citizens of the United States and Canada in the research conducted by 
Dwivedi [16]. Among Bangladeshi citizens, however, the same research indicates that hedonic motivation 
is a strong determinant. Dwivedi [16] concludes that the findings indicate that cultural differences have a 
decisive impact on adoption behaviour. The present study found mild significance of this construct. This is 
similar to recent research which found the hedonic factor to be motivating for some people but not critical 
for usage decision [29]. 

5.2 Validation of Hypotheses 

H1: Price Value has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
This hypothesis was not supported by the data. Price value is positively associated with behavioural 
intention. Their relationship, however, is not statistically significant. 
H2: Social Influence has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
This hypothesis was not supported by the data. Although social influence is positively associated with 
behavioural intention, the relationship is not statistically significant. 
H3: Hedonic Motivation has a positive effect on the behavioural intention of using mobile applications for 
personalized healthcare. 
The results showed only mild statistical significance in the contribution of the hedonic motivation to the 
variance of the behavioural intention. 
H4: Performance Expectancy has a positive effect on the behavioural intention of using mobile 
applications for personalized healthcare. 
The results supported this hypothesis as performance expectancy was found to be a strong determinant 
of behavioural intention. 

5.3 Research Implications 

MHealth should be seen as the future of healthcare, as it has the capacity to make the service better in 
quality, faster, less expensive, and predominantly focused on the customer [2]. The main findings of this 
research are that performance expectancy is a strong determinant of customers’ intention to accept a 
mobile health application, followed by hedonic motivation. For the practitioners concerned with fostering 
mHealth adoption, it is important to adopt an integrated approach centred on performance expectancy [2] 
and hedonic motivation. All features, interface and marketing endeavours should be directed towards the 
usefulness of the application. Customers should be made aware that mobile health applications can really 
help them monitor and improve their health and reach their health goals. The participants in the study 
found hedonic values to be somewhat important. Therefore, when designing the apps, some entertaining 
features should be involved, to keep users involved and engaged. Some gamification and fun elements 
can be included. The interface should be appealing. Relevant marketing campaigns can indicate that 
using the app is fun and entertaining. The present study will be of use to all stakeholders such as service 
providers, software developers, marketing experts, graphic designers, business entrepreneurs, policy 
makers, business managers as well as academics striving to understand what drives people to use mobile 
health applications.  
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5.4 Limitations and Future Research Directions 

Considering time and budget constraints as well as available access the author’s conducted the research 
among professionals, colleagues of one of the author’s, aged 18-50 (most in the 26-35 age group), all with 
higher education and higher incomes. Therefore, the findings cannot be generalised, and this is one of the 
disadvantages of the present research. A future research with a larger and more versatile sample would 
be recommendable. Nevertheless, with its sample of 122 individuals, originality in cultural and 
geographical context, and a thorough statistical analysis with statistically significant constructs, the study 
represents a contribution to the existing knowledge in the domain. The study performed a quantitative 
study focused on the UTAUT2 constructs in examining individuals’ acceptance of mobile health 
applications. Future work can focus on qualitative methods in examining users’ acceptance and on testing 
the practicability of health applications to define the requirements essential for their high adoption [26]. 
Technology use between healthy individuals and patients may vary [34]. The present study aims to 
examine the acceptance of mobile applications for personal health in their full range, not limited to a 
particular health condition. It should also be noted that only voluntary usage of the mobile health 
applications was studied and that results may differ in mandatory settings [5, 35].   
The study examined four UTAUT2 constructs in the context of mobile health applications and the results 
show that performance expectancy and hedonic motivation are determinants of customers’ intention to 
use smartphone applications for personal healthcare. Further research in the domain is needed. The 
model of UTAUT2 can be adopted in future similar studies. Other models can also be adopted to enrich 
the theoretical framework of technology acceptance of mobile applications for personal healthcare. 
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Effectiveness of a computer-assisted Algorithm 
for onsite screening of diabetic retinopathy 
from retinal photographs at diabetic outpatient 
clinics  
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Mohanasankar Sivaprakasam3 

1Sankara Nethralaya, Chennai, India 
2Vision Research Foundation, Chennai, India 
3 Healthcare Technology Innovation Centre, IIT Madras, Chennai, India 

Purpose: To examine the effectiveness of a computer-assisted device (CAD) for onsite screening of 
diabetic retinopathy (DR) at diabetic outpatient clinics.  
Methods: 1263 patients were examined over two and half years. The undilated fundus photographs 
were obtained from the clinic. An ophthalmologist and optometrist independently assessed the 
photographs. The assessment was done in a darkened room following a masked fashion and 
processed through CAD. Diabetic Retinopathy was defined according to the International Clinical 
Diabetic Retinopathy Disease Severity Scale. The severity of diabetic retinopathy was assessed 
based on the scale.  
Results: 2526 eyes of 1263 patients were assessed. The algorithm successfully graded 2153 (85%) 
images with 63.04% sensitivity and 79.63% specificity in comparison to an ophthalmologist. The 
sensitivity and specificity were 60.87% and 79.05% respectively in comparison to an optometrist, The 
agreement between ophthalmologist and optometrist was kappa=0.835 for the presence of DR, 0.835 
for severity of DR.  
Conclusion: This algorithm may be utilized in a diabetic clinic for a quick screening with only the retinal 
photographs.  

Keywords 
algorithm, diabetes, retinopathy, sensitivity, specificity. 

1. Introduction 
The World Health Organization predicts that there will be a 150% increase in the diabetic population 
over the next decade; the diabetic epidemic presents considerable challenges to health care delivery 
in India. [1] Diabetic retinopathy (DR) is a significant cause of ocular morbidity. However, due to the 
dearth of resources in India. In type 2 diabetic patients, macular oedema [2] occurs most frequently. It 
is about 7.5 % and is the most common cause of moderate visual impairment amongst the working 
age adult group. However, less than one-third report for DR screening due to challenges in 
transportation. [3] Community based screening programs and innovative telemedicine strategies may 
improve compliance. [4-6] Telemedicine is cost effective and increasingly seen as a tool to reach the 
underserved population in the developing countries. It is effective for screening diabetic retinopathy in 
the rural areas. [5] In this study, we propose to utilize the established paradigms in diabetic 
retinopathy screening in the urban diabetic clinics based in Chennai.  
An annual screening by physicians/general practitioners/diabetologists is recommended to prevent 
microvascular complications of diabetes. [4] This requires follow up with patients, a good network and 
understanding with ophthalmologists and physicians.  Normally, those with diabetes do not visit an 
ophthalmologist unless they have visual loss. However, annual eye screening is imperative to avoid 
visual loss as per the guidelines of the International Diabetes Federation. In addition, patient 
compliance to regular eye exams is compromised due to multifactorial barriers such as lack of 
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ophthalmologist(s), physical disability of patient, lack of awareness of visual loss and blindness due 
diabetic retinopathy and cost involved. [6] Nevertheless, tele screening [7,8] in combination with 
automated DR detection is a viable screening option that can overcome many of these barriers. It can 
also help screen a larger population. We previously reported the accuracy of a computer-assisted 
automated system in detecting DR from single-field fundus photographs acquired at the tele-screening 
site. [9] In this report, we examine the effectiveness of a computer-assisted device (CAD) for DR 
screening from retinal photographs. Patients with type 2 diabetes were screened for diabetic 
retinopathy at diabetic outpatient clinics by an ophthalmologist and optometrist using CAD.   

2. Methods 
The institutional ethics committee approved the study, and the research adhered to the tenets of the 
Declaration of Helsinki. Patients provided written informed consent before participation in the study.  
Our DR image screening system was developed by Healthcare Technology Innovation Centre based 
on images from publicly available retinal image datasets (about 2000 images) from around the world 
and retrospective assessment of DR images from Sankara Nethralaya. The Algorithm assessed a 
sensitivity of 83% and specificity of 80% respectively. 
Two diabetes clinics were chosen where the facility for such a screening by an ophthalmologist is 
lacking. The selection of diabetes clinics for the study was deemed suitable since physicians are 
usually the first point of contact for a person with diabetes mellitus.  
Patients with already known or newly diagnosed type 2 diabetes who have not had fundus 
examination as reported by the patient or confirmed by available medical records were included. The 
fundus images were captured at the physician's or diabetologists facility/clinic at the time of a regular 
diabetic check-up.  
1263 patients were examined from Jan 2015 to May 2017. The paramedical staff-fundus photographer 
and optometrists in diabetic clinics were trained to take fundus photographs without dilation using 
fundus cameras.   

2.1 Fundus photography 

The FORUS 3nethra Classic Fundus Camera (Forus Health Pvt Ltd, Bangalore, India) was utilized. 
Physiological mydriasis was attempted by having the patients wait in a darkened room for 5-10 
minutes. Trained paramedical staff took single or multiple undilated 45˚field retinal photograph centred 
on the macula of each fundus. On each occasion, the right eye was photographed first and up to 3 
minutes was allowed between each photograph to allow redilation of the left eye. Photography was 
repeated for images of suboptimal quality due to patient blinking, alignment, or poor fixation.  
All images in a given session for each patient were uploaded to the web-based Telemedicine platform 
bundled with 3nethra fundus camera using Broadband connectivity at the diabetic clinic.  
(Figure 1)  
 

 
 

 
 

Figure 1 Image assessing platform for the graders 
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Ophthalmologist at the base hospital performed evaluation and grading of photographs. The reports 
generated were printed and handed over to the patient. The patient reports were assessed and sent to 
the ophthalmologists for further treatment. 
The retinal photographs were stored as JPEG images and viewed in a darkened room on cathode ray 
tube screen. All retinal photographs were de-identified and coded with an identification number and 
uploaded to a secure database. The same retinal specialist, senior optometrist and algorithm at the 
base hospital using liquid crystal display computer monitor with the same resolution of 1280 x 800 
reviewed all digital fundus images, nonmydriatic from the diabetic clinic.  
Diagnostic criteria for diabetic retinopathy was defined according to the Proposed International Clinical 
Diabetic Retinopathy and diabetic macular oedema disease severity scales and severity of diabetic 
retinopathy was assessed accordingly. [10] 
The grading of fundal features by the human graders were recorded using the same protocol and was 
based on retinal features alone, masked to other clinical information. Referable DR was defined as 
presence of DR in any one field of the fundus photograph for each eye separately. Incidental fundus 
photograph findings other than diabetic retinopathy were also documented. Fundus images were 
assessed whether they were gradable or not. 

2.2 Data management and statistical analysis 

Data were prepared in MS-Excel 2013 with de-identified patient’s identification number. Information 
regarding age, sex, and duration of diabetes was recorded. 
The design of DR analyser’s software as a data-driven system provides specific task-related metrics 
for evaluation. Performance compared to human expert drives the algorithm refinement process.  
Module evaluation: The lesion-level performance of DR analysers software detectors can be 
evaluated by comparing algorithm outputs C2 against lesion annotations provided by clinicians. Two 
methods of evaluation are used:  
• FROC analysis (TPR vs FPPI): for lesion detectors, and  
• ROC analysis (TPR vs FPR): for normal anatomy detectors and DR referral analytics module 

(Figure 2) 

 
Figure 2 shows Module evaluation 

 
Metrics used:  AUC (area under ROC curve), sensitivity, specificity, precision, accuracy, confusion 
matrix  
Lesion detection: computed per image 
Patient demographics and clinical measures of the eye were summarized for the sample with 
descriptive statistics. Continuous variables were presented as mean + standard deviation or median 
with interquartile range (IQR) and categorical variables were presented as proportions. The algorithm 
processed the images fed into it using MATLAB software (MathWorks Inc., Natick, MA, USA) and 
provided numerical outputs for image gradeability (image gradeability score) and presence of DR (DR 
score). The image was considered gradable if the image gradeability score was >0.1 and DR was 
considered to be present if the DR score was >0.55. The cut offs were considered reasonable based 
on the beta testing during development and pilot testing before undertaking the study. The higher 
score reflected increased confidence in gradeability and presence of DR. 
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We determined disease status through nonmydriatic fundus examination by a retina specialist at the 
vitreoretinal outpatient service who will be/served as the reference standard. Wherever possible, we 
determine the presence of vision-threatening diabetic retinopathy (VTDR) defined as presence of 
diabetic macular edema and PDR as determined by the reference standard. 
We estimated the primary outcome; the sensitivity of the algorithm to detect diabetic retinopathy from 
the diabetic clinic compared to the reference standard and included 95% Wilson confidence intervals 
(CI). The specificity, positive and negative predictive value (accuracy and precision respectively) was 
also estimated. The areas under the receiver operating characteristic curves were determined. For 
fundus imaging at the diabetic clinic, we calculated inter-observer agreement for the primary outcome 
(presence or absence of DR) as well as a secondary outcome (image gradeability) using a kappa 
statistic. All data was entered in Excel sheets (Microsoft Excel, Version 2010) and all statistical 
analysis were performed using STATA version 12.1, I/C (STATA Corp, Fort worth, Texas, USA). A p-
values less than 0.05 was considered statistically significant. 

2.3 Results 

Demographics and DR status: We enrolled 2526 eyes of 1263 patients to test the accuracy of the 
algorithm to detect DR in a diabetic clinic setting. The mean age of participants was 54.5+10.6 years 
(median=55 years, IQR=46 – 62 years, range=34 – 83) and 66% were men. The mean duration of 
diabetes in this cohort was 8.5+7.3 years (median=7 years, IQR=3-12 years, range=0.5 – 30 years). 
Algorithm Descriptive: The mean image gradeability score was 0.20+0.10 (median=0.20, IQR= 0.14 
– 0.27). The gradeability score for gradable images was 0.23+0.08 in eyes with gradable images 
compared to 0.05+0.03 for those with ungradable images (p<0.001, Wilcoxon test).  
The overall DR score was 0.29+0.24 (median=0.27, IQR=0.08-0.45). Eyes with DR had a mean score 
of 0.70+0.12 and those without DR had a DR score of 0.22+0.17 (p<0.001, Wilcoxon test). 

2.3.1 Algorithm vs. Ophthalmologist 

Table 1 shows the proportion of images that were gradable and ungradable by the algorithm and the 
ophthalmologist. 

Table 1 Gradeability between the algorithm and the ophthalmologist 

  Ophthalmologist  

  Ungradable Gradable Total 

Algorithm 
Ungradable 4  369 373 (15%) 

Gradable 24 2129 2153 (85%) 

 Total 28 2498 2526 (100%) 
 
 
Compared to the ophthalmologist (reference standard), 15% images were ungradable by the 
algorithm.  Overall, the ophthalmologist found only 28 images to be ungradable compared to 373 
images by the algorithm. There was only slight agreement in terms of image gradeability between the 
ophthalmologist and algorithm, Kappa= -0.001 (95%Ci= -0.019 - 0.018).  
Table 2 shows the sensitivity and specificity of the algorithm in comparison to the ophthalmologist 
(reference standard). 
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Table 2 Sensitivity and Specificity of the algorithm to detect DR compared to Ophthalmologist. 

Algorithm Ophthalmologist   Value 95% CI 

 Absent Present Total Sens 63.04% 55.63%-70.03% 

Absent 1841 69 1910 (76%) Spec 79.63% 77.93%-81.25% 

Present 471 117 588 (24%) PPV 19.76% 16.61%-23.22% 

Total 2312 186 2498 (100%) NPV 96.44% 95.51%-97.22% 

Sens, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive value 
 
The area under the receiver operator curve was 0.57 (95%CI=0.55 to 0.59). The internal validity of the 
algorithm was tested and is given below (Table 3). 

2.3.2 Algorithm vs. Optometrist: 

Table 3 shows the proportion of images that were gradable and ungradable by the algorithm and the 
optometrist. 

Table 3 Gradeability of images by algorithm and optometrist. 

  Optometrist  

  Ungradable Gradable Total 

Algorithm 
Ungradable 5 368 373 (15%) 

Gradable 21 2132 2153 (85%) 

 Total 26 2500 2526 (100%) 
 
Compared to the optometrist, 15% images were ungradable by the algorithm.  Overall, the 
ophthalmologist found only 26 images to be ungradable compared to 373 images by the algorithm. 
There was only a slight agreement in terms of image gradeability between the ophthalmologist and 
algorithm, Kappa= 0.006 (95%CI = -0.014 - 0.026).  
Tables 4 shows the validity in terms of sensitivity and specificity of the algorithm in comparison to that 
of the optometrist. 

Table 4 Validity of the algorithm compared to that of the optometrist 

Algorithm Optometrist   Value 95% CI 

  Absent Present Total Sens 60.87% 52.88%-68.45% 

Absent 1849  63  1912 (76%) Spec 79.05% 77.34%-80.68% 

Present 490  98  588 (24%) PPV 16.67% 13.74%-19.93% 

Total 2339  161  2500 (100%) NPV 96.71% 95.80%-97.46% 

Sens, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive value 

The area under the receiver operator curve was 0.56 (95%CI=0.55 to 0.58). 
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2.3.3 Optometrist vs. Ophthalmologist  

Table 5 Agreement between optometrist and ophthalmologist in DR grading 

Optometrist Ophthalmologist  Variable    Value 95% CI 

 Absent Present Total  Kappa 95%CI Sens 81.52% 75.15% -
86.85% 

Absent 2296 38 2334 
(93.4%) Gradeability 0.701 0.561-

0.840 Spec 99.52% 99.15% -
99.76% 

Present 11 153 164 
(6.6%) 

Presence of 
DR 

(Yes/No) 
0.835 0.813-

0.854 PPV 93.17% 88.10% -
96.54% 

Total 2307 191 2498 
(100%) VTDR 0.835 0.812-

0.843 NPV 98.54% 97.97% -
98.99% 

Sens, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive value 
 
The sensitivity of the optometrist to detect DR was found to be 82% and specificity was 99% in 
detecting DR compared to ophthalmologist. The areas under the receiver operator curve was 0.95 
(95%CI=0.93 to 0.97).  

3. Discussion 
In this study, we aimed to assess the performance of a computer-assisted device in screening for DR 
at diabetic clinic settings. We chose a diabetic clinic for the study because physicians are usually the 
first point of contact for a person with diabetes mellitus.  
We observed that the algorithm demonstrated a sensitivity of 63% and specificity of 79% in the 
automated detection of DR, when compared to a reference standard (ophthalmologist grading). We 
observed that the algorithm has an acceptable specificity but at the expense of a lower sensitivity. One 
explanation could be that there were relatively lesser proportion of patient images with clinical DR. A 
higher specificity reduces the number of false-positive results that implies that unnecessary referrals 
are reduced. [11] High sensitivity issue concerns patient safety and high specificity concerns efficiency 
in a screening program.  
In this study from retinal photographs, we identified cases of myelinated nerve fiber, choroidal 
sclerosis, asteroid hyalosis and choroioretinal scar at the macular area, drusen and other artefacts, 
which the algorithm identified as DR. (Figures 3-5)  
 

 

 

 

 

 

 

 

  

Figure 3. Diabetic Clinic – Algorithm diagnosed as absence of DR in diabetic Patient 
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This could be also an explanation for the algorithm overestimating the presence of DR. This may be 
arguably considered a breakthrough. [12] The reason being that the algorithm is primarily trained only 
in the identification of DR. Nevertheless, it can detect other abnormalities such as drusen (although in 
our case, it identifies it as DR). This is advantageous given that other abnormal retinal findings must 
be thoroughly checked, by an ophthalmologist to rule out other retinal conditions.  
Some patients had cataract, which attributed to the sub-optimal image gradeability. One explanation 
for this is that we utilized physiological dilatation, as against pharmacological dilatation. [13] [14] Indian 
eyes are known to have smaller pupils in scotopic conditions, thus limiting the image quality and 
thereby compromising the software’s assessment capabilities. This may have been a contributing 
factor to some of the ungradable images. [15]  
Gulshan et al [10] developed and validated an algorithm using 128,175 retinal images and reported a 
high sensitivity and specificity (both >93%) in identifying referable RDR. However, they utilized higher-
end cameras.  Nevertheless, we employed a locally made low-cost tabletop camera, which primarily 
served to obtain a large number of images at the diabetic clinic setting and is also suitable to screen 
large masses in the Indian population. In India, more than 2/3rds of the population reside in rural areas 
with one ophthalmologist available for every 100,000 people. [17] This is also encouraging because 
trained paramedical staff can represent a viable task force for screening DR [18] at remote places 
where it may be difficult to have access to an ophthalmologist or for an ophthalmologist to be 
physically present at the screening centre. 
The strength of the algorithm was the accuracy in identifying a vast majority of those with vision- 
threatening retinopathy, which require urgent referral. Screening for diabetic retinopathy takes about 
15 minutes in a diabetic clinic with physiological dilation, retinal fundus imaging and evaluation by 
computer-assisted algorithm. Annual dilated examination can be implemented for every diabetic 
patient at a reduced cost. This can be provided in a diabetic clinic and will eliminate a separate visit to 
the ophthalmologist. In addition, with the increasing prevalence of diabetes, the emergence of 
automated screening serves as a promising tool to address this public health issue especially in a 
country like India. 

 

  

Figure 4. Diabetic Clinic - Medullated nerve fibre right eye - Algorithm diagnosed as 

Exudate exudate 

 

Figure 5. Diabetic Clinic - Choroidal sclerosis - Algorithm misdiagnosed as presence of DR 
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Infectious disease outbreaks are a serious public health threat which can disrupt world economies.  
This paper presents an in-depth qualitative analysis of n=15,415 tweets that relate to the peak of three 
major infectious diseases: the swine flu outbreak of 2009, the Ebola outbreak of 2014, and the Zika 
outbreak of 2016. Tweets were analysed using thematic analysis and a number of themes and sub-
themes were identified. The results were brought together in an abstraction phase and the 
commonalities between the cases were studied. A notable similarity which emerged was the rate at 
which Twitter users expressed intense fear and panic akin to that of the phenomena of “moral panic” 
and the “outbreak narrative”. Our study also discusses the utility of using Twitter data for in-depth 
qualitative research as compared to traditional interview-methods. Our study is the largest in-depth 
analysis of tweets on infectious diseases and could inform public health strategies for future outbreaks 
such as the coronavirus outbreak. 

Keywords 
Ebola, social media, swine flu, Zika 

1. Introduction 
Infectious disease outbreaks are severe public health threat that have the potential to cause a high 
number of fatalities within a very short time. They are also known to account for 29 out of 96 causes of 
major human mortality [1,2]. Historical cases of infectious disease outbreaks highlight the potential 
danger and threat to society. The Black Death, or bubonic plague, which took place from 1346 to 
1353, is estimated to have taken the lives of somewhere between one-fourth and three-fourths of the 
world’s population across Europe and Asia. In Europe alone, some records have indicated that 25 
million people died from it, which included half of the London population at that time (approximately 
100,000 people) [3].  
The Spanish influenza pandemic (A/H1N1) is another example of a historical infectious disease 
outbreak. It occurred from 1918 to 1920 and infected 500 million people and claimed 50-100 million 
lives which, at the time, was equivalent to 3% to 5% of the world’s population [4], more lives than the 
First World War, although the war over-shadowed the pandemic [5]. Historical cases of infectious 
disease outbreaks highlight how future disease outbreaks could have comparable disastrous 
consequences for global population health. More recently, for instance, the swine flu pandemic 
(H1N1/09) in 2009 infected between 43 and 89 million people and is thought to have claimed between 
8,870 and 18,300 lives (CDC, 2010).  
Due to growing globalisation in the 21st century through international trade and travel, the likelihood of 
a deadly infectious disease outbreak that could spread from one country to another and develop into a 
pandemic has increased considerably [6]. In 2003, for example, the severe acute respiratory 
syndrome (SARS) spread from China to at least 37 countries worldwide in only a matter of weeks [6]. 
One negative outcome of infectious disease outbreaks is the very high mortality rate; however, 
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another is the large impact that they can have on the global economy [6]. For the SARS outbreak 
alone, the global macro-economic impact was estimated to be $30 to $100 billion, and which ranged 
from $3 to $10 million per infected case [6]. The costs were dispersed across a number of different 
sectors, and those that were hit hardest were the travel and tourism industries [6]. The recent 
epidemic of the novel coronavirus (2019-nCoV) has led to heightened public concern and has also 
been forecasted to be a major threat to global health and the global economy with stock-markets 
being affected during the outbreak [7]. 
Although, the coronavirus (2019-nCoV) has most recently been in the news, the 2009 swine flu and 
2014 Ebola outbreaks are two health-related events which, at the time in which they occurred, had 
highest proportion of media coverage in the 21st century [8]. At the peak times, Google ranked ‘swine 
flu’ as the fastest rising Web search query in Google News [9], and ‘Ebola’ was among the most 
searched terms in 2014 [10]. Henceforth, because of their viral nature, events related to deadly 
infectious disease outbreaks are likely to lead to public views and opinions towards emerging diseases 
and the events that may take place during an outbreak. These views may be expressed in the ‘online 
world’, which can act as a space for people to share information, their thoughts and feelings. People 
began to share health information online towards the latter part of the 20th century for example, 
through personal websites, discussion forums and online communities. However, in the last few years 
there has been a shift towards sharing information via social media platforms, e.g., Twitter and 
Facebook, and this has changed the ways people communicate health issues [11]. Previous deadly 
outbreaks, such as the Spanish influenza virus and the Black Death, occurred without modern 
communication devices such as personal computers and mobile phones. The 2009 swine flu 
pandemic, the 2014 Ebola epidemic, and the 2016 Zika outbreaks all occurred in the age of social 
media platforms, such as Twitter. This has made it possible to examine unfiltered public views and 
opinions shared by people during these outbreaks and, importantly, to study the aspects of health that 
online communities converse about. This is a very important topic to study because slight 
misunderstandings among the public could potentially have dangerous consequences because social 
media can lead to the rapid cascading of potentially misleading, and sometimes malicious, 
information.  
Twitter allows its users to send 280-character text updates (originally limited to 140 characters from 
2006 to September 2017 [12] in the English language. These character text updates are known as 
‘tweets’ and they can contain thoughts, feelings, activities, and opinions [13]. There are many health 
communities which are activity using Twitter [14]. For public health researchers, Twitter provides a 
unique opportunity to examine unmoderated discussions and information that are shared during 
deadly infectious disease outbreaks.  The focus of this paper is to analyse Twitter data related to the 
peak of the swine flu, Ebola, and Zika outbreaks and then to compare them for potential similarities 
and differences. In the following three sections these outbreak cases will be briefly outlined before the 
use Twitter data for investigating phenomena is described.  

1.1 H1N1 

The swine influenza (flu) Pandemic of 2009 outbreak started in April 2009 and originated from Mexico 
[15]. It spread across the world because it was a new strain of flu and members of the public had no 
immunity to it [16]. The United States Centres for Disease Control and Prevention (CDC) announced 
on the 21st of April 2009 that two patients from California had been infected by the swine flu virus and 
this then lead to preparations for a swine flu pandemic. Four weeks after the initial two reports in 
California, 41 countries reported diagnosed cases of the virus [17]. There were an estimated 123,000 
to 203,000 deaths due to swine flu from 1st April to 31st December 2009 [18]. The swine flu pandemic 
led to members of the public in the United States to worry about events that were taking place, and 
media also began to increase their reporting at this time.  

1.2 Ebola 

The 2014 outbreak of the Ebola virus was traced to Guinea in December 2013, and spread across 
West Africa. As of January 2016, there were 28,637 cases of Ebola across and 11,315 deaths [19]. 
The 2014 epidemic was the largest epidemic of Ebola which has ever been recorded, and the number 
of cases outnumbered all of the previous cases combined [20]. In June 2014, Médecins Sans 
Frontières (MSF) noted that the outbreak was out of control and, in August 2014, the United Nations 
(UN) declared that Ebola was an international public health emergency [21]. During infectious disease 
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outbreaks there is the potential for people from non-medical backgrounds to share health information 
which may not be correct and could potentially be harmful. Henceforth, during the 2014 Ebola 
epidemic, it was reported that medical misinformation on the cures of Ebola had taken a number of 
lives due to the rumour that salt water had the potential to cure Ebola [22].  

1.3 Zika 

Zika became a public concern in early 2016, when it first spread outside of Africa and Asia, to where 
the virus had formerly been restricted. This geographical expansion led to the World Health 
Organisation (WHO) declaring the outbreak a public health emergency of international concern 
(PHEIC) [23]. The Zika virus is linked to adverse consequences during pregnancy, as well as birth 
defects, such as microcephaly and brain defects [24]. However, unlike previous infectious disease 
outbreaks, there appeared to be very limited public knowledge of the Zika outbreak in the United 
States, leading to the dissemination of health information such as mosquito-bite prevention notices 
and recommendations by public health authorities to avoid travelling to Zika-affected areas [24]. 

1.4 Twitter 

Twitter has been used to find and examine whether poll data can be correlated to tweets by using 
sentiment analysis [25], and it has been used for earthquake detection by using semantic analysis and 
search queries such as ‘earthquake’ and ‘shaking’ [26]. Moreover, Twitter has been credited as being 
influential during the Arab Spring, a series of protests that took place across the Middle East and 
North African countries from 2010 [27]. Twitter has therefore been researched across a number of 
disciplines including public health, political science, sociology, business and management studies. 
Furthermore, social media platforms provide those from the field of marketing with the ability to gather 
insights into how consumers might communicate about products, and this is particularly useful when 
new products are being launched. A number of platform-based, real-time analytic tools have been built 
which allow organisations to monitor discussions that take place on Twitter. This highlights the social 
listening power of Twitter as real-time insights can be rapidly gained and understood. 
Previous research has examined Twitter in relation to health topics such as dementia [28], antibiotics 
[29], marijuana [30], sexual risk behaviours [31], and vaccination sentiments (positive and negative 
views) [32]. Although previous empirical research has examined Twitter content surrounding swine flu 
[13, 33, 34], and Ebola [35,36], no research has conducted an in-depth qualitative analysis of how 
Twitter users respond during infectious disease outbreaks. This study aimed to address this gap in 
knowledge by conducting an in-depth thematic analysis of Twitter data related to three infectious 
disease outbreaks, allowing for an abstraction phase comparing the outbreaks, and evaluating the 
utility of Twitter data. 

1.5 Study Purpose and Research Questions 

A case study approach was utilized and the study operated under the pragmatic research paradigm 
and involved elements of interpretivism. The overall aim of this study was to provide a comparative 
insight into Twitter data from the peaks of Swine flu, Ebola, and the Zika virus outbreaks. More 
specifically, the study proposed to address the following research questions: 
• What were the key discussions on Twitter during the peak of the swine flu, Zika and Ebola 

outbreaks? 
• What similarities and differences emerged by contrasting the thematic findings of each of the 

outbreaks to one another? 
• Does the response of users on Twitter resemble that of a moral panic and/or display evidence for 

the outbreak narrative? 
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2. Methods 

2.1 Data Gathering and Filtering  

Case studies were selected purposely when Google Trends was showing that there was a heightened 
interest in search queries for Swine flu, Ebola, and Zika respectively. Google Trends was used to 
identify peaks because, at the current time, there are no mechanisms to search all of Twitter for a 
particular keyword to examine peaks of interest. Google Trends was used because an increase in 
Web search queries is often associated with emerging news events [37]. As noted earlier, Twitter is 
known as a platform for the detection of breaking news [38]; therefore, if there is an increase in 
Google Trends it would not be unreasonable to assume that Twitter activity would also increase 
around this time. The Google Trends Score is a normalised metric based on the number of searches 
for a single query; however, because it is normalised, two search queries could acquire a score of 100 
but have different amount of searchers [10].  

2.2 Data Retrieval and Filtering for Swine flu  

The initial dataset retrieved related to swine flu consisted of 214,784 tweets posted during the two-day 
period of April 28th and April 29th 2009 and identified using the keyword terms “swine flu”, 
“#SwineFlu”, and “H1N1”. As stated above, this time interval was selected because it falls when the 
Google Trends data showed increased social media activity in the outbreak. The approach for filtering 
data on Swine flu is summarised in Table 1 below. A final sample of 7,678 Tweets (10%) were 
included in the final sample. 

Table 1 Research approach for filtering swine flu data 

Stage Total 
Pre-data Cleaning 214,784 
Removing Exact Duplicates 102,852 
Removing Duplicates at a 60% 
threshold 

76,783 

10% sample removed for analysis 7,678 

2.3 Data Retrieval and Filtering for Ebola  

The initial dataset that was retrieved relating to Ebola consisted of 181,110 tweets produced during 
the period of 29th and 30th September 2014 identified using the keyword “Ebola”. Again, Google 
Trends data showed an increase in interest around Ebola web-search queries during that time. The 
approach that was taken for filtering data on Ebola is summarised in Table 2 below. A final sample of 
5,695 Tweets was obtained. 
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Table 2 Research approach for filtering Ebola data 

Stage Total 
Pre-data Cleaning 181,110 
Removing Duplicates 102,852 
Removing near Duplicates at a 60% 
threshold 

76,782 

10% sample removed for analysis 5,695 

2.4 Data Retrieval and Filtering for Zika  

The data that were retrieved on the Zika outbreak contained 749,131 tweets, considerably more than 
the number of tweets on Swine flu and Ebola. However, when near duplicate clusters were removed, 
the dataset had the largest reduction of duplicate content. It appeared that there were a large number 
of news articles shared and fewer personal views and opinions were shared on the Zika outbreak. 
This aligns with research that has found that there was low knowledge of Zika in the United States 
[40]. This is summarised in Table 3 below. The final sample contained 2,042 Tweets. 

Table 3 Research approach for filtering Zika data 

Stage Total 
Pre-data Cleaning 749,131 
Removing Exact Duplicates 76,943 
Removing Duplicates at a 60% 
threshold 

20,421 

10% sample removed for analysis 2,042 

2.5 Analysis Techniques and Reliability Measures 

After the filtering stage, data were entered into Nvivo and the six stages of thematic analysis (Braun 
and Clarke, 2006) were utilised in order to analyse the data. For the data on swine flu, inter-coder 
reliability was checked and was 99.96%, and for Ebola it was 99.93%. This was calculated by sourcing 
a coder who coded 300 tweets for each dataset. In regards to test-retest reliability for tweets on swine 
flu the agreement rate was 99.94%. for Ebola it was 99.94%, and for Zika it was 99.24%.  
Ethics approval for this study was obtained from the University of Sheffield in accordance with its 
research ethics policy (https://www.sheffield.ac.uk/rs/ethicsandintegrity/ethicspolicy/general-
principles/homepage).  

3. Results  
Overall, it was found that the information which was shared on Twitter during this time period revolved 
around eight key themes and a number of sub-themes as described in Table 4 below.  
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Table 4 Thematic Findings for swine flu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 shows that Twitter users discussed a number of topics around eight key themes. The most 
frequent discussion revolved around very general commentary and resources (43.0%). An interesting 
observation in this case study was the confusion that the term ‘swine flu’ created among users. The 
use of humour and/or sarcasm was high (17.1%) and the proportion that were dominated by media 
and health organisations in the discussion on the platform was also high (11.3%).  
Overall, the main finding was that discussions on Twitter involving Ebola revolved around eight key 
themes, and a number of sub-themes as highlighted in Table 5. 
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Table 5 Thematic Findings for Ebola 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Similar to Table 4, Table 5 shows that Twitter users conversed on a diverse range of topics, which 
were based around eight key themes. The most frequent of these discussions was based on general 
commentary (54.0%). In this case study it was interesting to observe a number of news stories that 
were significant and which made up for 6.6% of the discussion at this time. The proportion of Tweets 
in which humour and/or sarcasm were referred to in the Tweets was relatively high (24.4%).  
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Table 6 Thematic Findings for Zika 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 6 shows the results of the themes from the analysis of the Zika case and the results were 
noticeably different to those from swine flu and Ebola. The discussion revolved around 7 key themes 
and topics such as travel (16.4%), health organisations (18.6%), mosquitoes and conspiracy (13.2%), 
pregnancy (8.4%), and the Olympics (3.8%). Similar to the results of swine flu and Ebola, this case 
study also contained a substantial proportion of very general comments and discussions (33.0%).  
Based on the results presented in Tables 4 to 6, it is possible to compare the thematic findings. The 
results of Zika appeared to be noticeably different from that of swine flu and Ebola; henceforth, the 
figure below compares swine flu and Ebola only and comparisons with Zika were conducted 
separately. Figure 1 below provides a clear overview of the similarities and differences that were found 
in each of the cases.. 
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Figure 1 Similarities in themes between swine flu and Ebola 

Overall, this comparison shows that there are a number of similarities as well as differences in the way 
in which Twitter users responded during the 2009 swine flu pandemic the 2014 Ebola epidemic and 
the Zika virus outbreak. Figure 1 above shows that there were similarities across at least 19 themes 
and the outbreaks evoked a similar response from Twitter users. Some of the differences in Figure 1 
may have been due to the characteristics of the diseases and to specific events.  For example, with 
swine flu, there were discussions surrounding its name and the potential to cause confusion. In 
contrast, with Ebola, the story that people who had died had come back to life was specific to events 
that occurred during that particular outbreak. Other differences related to the availability and popularity 
of video sharing and image sharing platforms such as Instagram and YouTube.  
Zika was compared separately to that of swine flu and Ebola, as it was found to trigger virus-specific 
conversations. More specifically, the similarities for Zika primarily related to the theme of fear, 
mentions of the WHO, political references, transmission, prevention, and travel. Twitter users also 
discussed the name of Zika, as was the case with swine flu. However, discussions around Zika were 
significantly distinct from those for Ebola and Swine flu, and there were a number of interesting 
themes specific to the Zika outbreak, as follows: 
 
• Avoid Pregnancy Narrative  
• Zika Threat to Pregnant Women  
• Zika virus Spreads Fear Among Pregnant Brazilians  
• Zika threat to pregnant Columbians  
• Abortion Debate  
• Pregnancy  
• Olympics Rio 2016  
• Mosquitoes  
• Mosquitoes  
• Microcephaly  
• Zika Spreading explosively in South and Central America  
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• Zika will Spread Across the Americas  
• Mentions Brazil and Zika Virus 
 
As mentioned previously, many of these differences in themes arose because the content within the 
tweets were related to the specific events and debates surrounding the Zika outbreak.  

4. Discussion  
This study utilised Twitter data to provide in-depth qualitative insights into the swine flu, Ebola and 
Zika outbreaks. In the current body of literature, it appears that the field of evidence-based health 
research has validated the use of Twitter for gaining real-time insights [41]. However, there appears to 
have been very little work examining the effectiveness of Twitter for providing in-depth qualitative 
insights into health topics. The difference between using quantitative methods, over qualitative 
methods, on Twitter data is that it may involve finding correlations between tweets and incidence 
rates, or that a large number of tweets are automatically processed and frequently occurring keywords 
are displayed. Qualitative Twitter studies provide insight into the tweets within the context in which 
they have been written, by using research methods associated with qualitative research: only a limited 
number of studies have utilised in-depth qualitative methods to analyse Twitter data [42, 43, 44].    
The use of Twitter for gaining in-depth insights for qualitative research more generally was noted by 
Marwick [46] in an article entitled Ethnographic Qualitative Research on Twitter, which summarised a 
number of textual analysis methods. In 2017, Sinnenberg published a systematic review examining 
Twitter as a tool for health research. A total of 137 studies were considered, and it was found that 56% 
of them utilised content analysis to analyse data, 26% utilised surveillance methods, 14% engagement 
methods, 7% used Twitter for recruitment, 7% were based on intervention, and 4% were related to 
network analysis [41]. The author noted that there should be standardised reporting guidelines and 
polices which reflect more on the ethical issues associated with researching Twitter. However, the 
study did not consider whether Twitter could be utilised to gain in-depth insights into health. Moreover, 
the study did not distinguish content analysis and thematic analysis when assessing the types of 
methods that were used to analyse Twitter data. This is important because thematic analysis is more 
associated with qualitative research. A systematic review by Hu [47] examined health communication 
research on digital platforms. This study found that research that utilises quantitative methods is more 
common, with 67% of published studies in comparison to 20% of articles which utilise qualitative 
research methods [47].  Therefore, much of the previous research on Twitter may have been based on 
quantitative methods, which could explain why previous health research has not examined whether 
Twitter data has the potential to provide in-depth insights into health.  
We predict that for future infectious disease outbreaks public information needs will revolve around 
seeking information related to the safety of travel, transmission, prevention, and symptoms, and 
indeed, news stories on the current Coronavirus outbreak reflect these areas. Much of this information 
would be provided by public health authorities and governments. In the case of swine flu, we observed 
insensitive comments towards Mexico and those of Mexican descent, as the virus was believed to 
have originated from Mexico at the time. During the coronavirus (2019-nCoV) there have been several 
reports of Chinese citizens in the United Kingdom being mistreated (Campbell, 2020). Governments 
and local authorities could work to educate the public in such cases via various outreach campaigns.  

4.1 Moral Panic 

A well-known concept in sociology is known as the ‘moral panic’ and this occurs when: 

A condition, episode, person or group of persons emerges to become defined as a threat to 
societal values and interests (Cohen, 2002: p.1) [48] 

It could be argued that during the peak of the swine flu, Ebola, and Zika outbreaks a moral panic was 
underway, and Twitter users were caught up in this. The tweets from the fear theme can be used in 
support of this argument. In fact, there appeared to be an exaggerated fear from Twitter users across 
all of the themes, particularly in the discussions surrounding the possibility of patients rising from the 
dead, and of the potential of a ‘zombie apocalypse’. This reaction on Twitter, coupled with increased 
media attention surrounding the outbreak, could resemble a moral panic. Another defining factor of 
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moral panic is the exaggeration of an episode by mass media, and in the outbreaks of swine flu and 
Ebola, there were articles shared on Twitter that appeared to sensationalise the outbreaks. Looking 
back now at the outbreaks, sometime after they have occurred and with the benefit of hindsight, it is 
easy to say that Twitter users, the general public, and the media might have over-reacted but, at the 
time, reactions were seen as appropriate in order to make people aware, and as the authorities 
became aware, of a potential global health threat. Moreover, it must be noted that social media as a 
platform in general may work to inflame fears on any range of events. 

4.2 Outbreak Narrative  

One interesting aspect to note across the results of the study was the frequency of references to 
popular culture, zombies, and the potential of a zombie apocalypse. These surprising finding were 
unreported in previous evidence-based research on Twitter in the context of the outbreaks. It is worth 
drawing attention to media and culture literature in order to understand these phenomena. In certain 
cases, it might be in the best interest of the media, especially unregulated online websites, to offer 
shocking narratives intentionally in order to generate page views and link clicks. This was found to be 
the case with the Ebola outbreak, as it could be argued that the news article on Ebola patients rising 
from the dead was intended to shock readers. Ostherr [49] and Wald [50] noted theoretically that 
outbreak narratives could have an influence on the opinions of the public, and the present study 
provides empirical evidence that Hollywood narratives were indeed able to influence how some Twitter 
users were experiencing and understanding the outbreak. Ostherr and Wald also noted that the 
narratives displayed in television and film might lead to negative public reactions to pandemics, and 
the media reports which are excessive and/or pessimistic might cause members of the public to 
become fearful. Importantly, they noted that narratives that provide users with information that is 
inaccurate might negatively affect the behaviour of the public and especially of individuals who may 
have limited or no formal education. Therefore, health authorities and governments should be aware 
of narratives surrounding infectious disease outbreaks, and respond swiftly, and appropriately, when a 
potential harmful narrative is shared, especially when it contains misleading or inaccurate information.  
Twitter data could act as a platform that could be studied by those from disciplines such as English 
literature and/or history, could bring more varied methodologies to analyzing texts.  

4.3 Study Limitations 

The study examined two-day time intervals from when there was heightened interest surrounding 
Swine flu, Ebola, and Zika therefore, there could be limitations in the conclusions that can be drawn 
from the data. This study concentrated on examining tweets in English, and therefore it is not a 
complete record of all users that were tweeting about the outbreaks, as other languages were not 
considered. It may appear that the number of tweets in the fear category was low; however, tweets 
across a number of themes appeared to contain an element of fear to support our assertion that a 
moral panic was underway. Another related limitation is that the study may not have retrieved all data 
from Twitter related to the outbreaks because certain users may have been talking about the 
outbreaks without mentioning them. The study analysed tweet content and did not categorize and/or 
analyse images or videos in tweets. Further research could seek to include investigating the role of 
multi-media elements in social media disease outbreaks. 

5. Conclusions 
It can be argued that social media platforms have become just as influential to certain groups as 
conventional media and is particularly relevant to study from a public health perspective [51,52]. For 
infectious disease outbreaks, incorrect information can have dangerous consequences which makes it 
very important to study information that is shared on the platforms. As, for example, research around 
the novel coronavirus (2019-nCoV) on social has found the existence of various conspiracy theories 
[53, 54]. Our study has developed new insight into how users respond during infectious disease 
outbreaks, identified potentially commonalities, and reflected on users’ response in association with 
the sociological concept of the moral panic.  
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Patients’ online access to their EHR together with the rapid proliferation of medical information on the 
Internet has changed the way patients use the information to learn about their health. It is well 
documented that patients often turn to the Internet to find information about their health and care. 
However, little is known about patients´ information seeking behaviour when using online EHRs. By 
using information horizons as an analytical tool this paper aims to investigate the information 
behaviour of cancer patients who have chosen to view their EHRs (readers) and to those who have 
not made that option (non-readers). Thirty interviews were conducted with patients. Based on 
information horizons, it seems that non-reading is associated with living in a narrower information 
world in comparison to readers. The findings do not suggest that the smallness would be a result of an 
active avoidance of information, or that it would be counterproductive for the patients.  

Keywords 
Electronic healthcare records, health information, information behaviour, information horizons, 
patients.  

1. Introduction 
A growing body of evidence demonstrates that patients who are more actively involved in their 
healthcare appear to achieve better health outcomes and incur lower healthcare costs [1]. As a result, 
healthcare organizations are employing strategies to better engage patients, such as inviting them to 
review their healthcare records online. The goal of online electronic healthcare records (EHRs) is to 
improve communication and collaboration between the medical profession and patients, ultimately 
increasing patients’ involvement in their health and care [2]. In Sweden, patients can access their 
online EHR, called “Journalen”, through the national patient portal 1177.se. At the end of 2018, all 21 
regions in Sweden had implemented Journalen and today approximately 3 million citizens have 
accessed their online EHR. Currently, when patients access Journalen, they find a variety of types of 
clinical content, including medical notes, a list of prescribed medications, lab results, medical alerts, 
diagnosis, maternity care records, referrals and vaccinations. There is evidence that full access to 
EHRs improves doctor-patient communication, adherence to medical advice and self-care and helps 
patients to better prepare for clinic visits [3-6]. Moreover, the impact of providing access to information 
on the patient's level of anxiety, especially for oncology patients, has been debated by clinicians [8,9]. 
While some opine that patients may experience anxiety when accessing test results independently 
without a professional present in the situation, others argue that waiting for results is a more significant 
source of anxiety [7]. In particular, physicians have been concerned that access to EHRs will cause 
patients distress, confusion and create additional workload [8,10]. Some concerns have also been 
raised about patients searching for and relying on information from unreliable Internet sources as a 
result of not understanding the contents of the record. These concerns are legitimate as the Internet 
has become an important information source for understanding symptoms and treatments [11,12]. 
However, the information quality can vary and patients may not possess the necessary skills to 
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evaluate the information and relate it to their health circumstances [13]. As a consequence, online 
information can lead to patients’ being misinformed and increase the tendency toward self-diagnosis 
or self-treatment [13]. However, not all patients seek medical information on the Internet. A study by 
Kimiafar et al [14] has shown that healthcare professionals, television health channels, and other 
patients were the most popular sources of information for breast cancer patients.  
In addition to research on the effects of consulting online EHRs, there is a relatively large number of 
studies on patients’ attitudes to the prospective introduction of such eHealth services [15-19]. There is 
also some research on patients' information needs and how they use the Internet to receive medical 
information in general [see e.g., 20,21]. However, to the best of our knowledge, there is no research 
on patients’ information seeking behaviour when using online EHRs. Given that an increasing number 
of patients choose to view their online EHRs, there is reason to believe that the Internet and other 
information sources are used to seek for clarification when the contents of the record are not 
understood. Understanding patients’ information needs that arise as a result of reading their online 
EHRs is important in order to provide them with the right support. This paper presents a 
schematization of the information behaviour and source preferences of cancer patients who have 
chosen to review their online EHR. The results obtained from analyzing the information behaviour of 
these patients will then be contrasted to the information sources of cancer patients who have chosen 
to not access their online EHR. The information behaviour of cancer patients who prefer to receive 
abnormal test results - “bad news” - through the online EHR will also be contrasted to those who do 
not prefer this notification method. In the analysis of information behaviours, information horizon maps 
are used as an analytical tool [22,23] 
The remainder of this paper is organized as follows. First, a description of information horizons is 
provided in the theoretical background, followed by a presentation of the research approach and the 
main findings. A discussion of the findings is given in the last section of the paper. 

2. Theoretical background 
The information horizons framework was originally developed by Sonnenwald as a spatial method for 
capturing and visualizing the informational context or “horizon” in which an individual can act. An 
information horizon may comprise a variety of different information resources ranging from social 
networks and individuals to documents, tools, experimentation and observation [22]. The utility of 
Sonnenwald’s approach has been demonstrated in several different contexts of information science 
research [e.g., 23-26] and has gained some attention even outside the scope of that particular field.  
For instance, Maad [27] has studied software development and interactive television using the 
information horizons approach. In contrast to other spatial approaches and metaphors in information 
research, information horizons differ by its emphasis on a perspective [28] as an information horizon is 
the visible part of an information space from the perspective of an actor (i.e. ordinarily a human being). 
In the earlier literature, information horizons and related notions have been used both as an 
interpretative framework and as a theoretical basis for data gathering. In the first sense, information 
horizons have been used as a theory for contextualizing and explaining research data [27,29]. The 
most common approach has been to follow Sonnenwald’s original work [30] and to use information 
horizons as a method to collect data and analyse the information seekers’ perceived vista of 
information resources [e.g. 25,22,26]. Informants have been asked to draw their own information 
horizons and while drawing or afterward, they have been asked to reflect on the resulting diagrams. 
Both the diagrams and the discussion records have been used as primary research data. Sonnenwald 
et al. [22] argue that in comparison to other visual data-gathering and analysis methods, the freeform 
approach of information horizon maps allows rich post-coordinated data collection, which is not limited 
by a predetermined selection of questions, dimensions or scales such as pre-coordinated data 
gathering (e.g. surveys) [31]. 
The perspectives to information horizons framework and information horizon maps have to some 
extent varied between different studies. Serola [26] uses informant-drawn information horizon maps 
both as maps and as memory devices during the interviews whereas Sonnenwald et al. [22] organise 
the data gathering process in the opposite order. In their study, the data gathering was started with 
interviews and concluded with a drawing exercise. Most of the commentaries on information horizons 
framework have focused on pointing to certain limitations in the approach and complementing the 
perspective, rather than directly criticizing or rejecting it. Lin and McDonald’s [32] remark that 
information horizons may be incomplete or severely constrained in the beginning and Shenton and 
Dixon’s [33] argues that the notion of information universe dose not reject the validity of information 
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horizons approach, but do rather confirm Sonnenwald’s original proposal of information horizons as 
both socially and individually determined vistas [30]. As Hartel [34] notes, as well as Savolainen, and 
Kari’s concept of information source horizon [25] and Huvila’s [23] analytical information horizon maps, 
extend rather than replace Sonnenwald’s [30] original approach. Whereas the notion of analytical 
information horizon maps shifts the focus of the approach from user drawn and perceived information 
space to researcher generated analytical conceptualizations of often collective horizons [23].  
The aim of information source horizons is to make a clearer distinction between a physical information 
source space and a perceived information horizon [25]. In contrast to Sonnenwald, Savolainen and 
Kari [25], and following their approach, e.g. Pálsdottír [29], consider information horizons as imaginary 
fields, which open before the ’mind’s eyes’ of information seekers. According to this perspective, 
information horizons do not consist of physical information sources as information source horizons do. 
Savolainen and Kari [25] also further emphasis on the proximity and distance of information 
(re)sources by introducing zones of source preferences within the information horizon to explicate the 
differences between the relevance of the information sources from the information seekers’ point of 
view. Also, they make a distinction between stable and dynamic information horizons [25]. 

3. Methods 
The empirical material of the study consists of transcripts of (N=) 30 qualitative interviews with cancer 
patients. The sampling of participants was conducted in two groups (15 patients in each group). 
Patients in the first group (referred to as readers) had consulted their EHR online, whereas patients in 
the second group (referred to as non-readers) had not yet used the eHealth service. This diagnosis 
group was chosen as many physicians in Sweden have expressed concerns that cancer patients’ 
access to their EHRs will cause them distress and confusion. This was considered particularly 
problematic if patients access their records during weekends and evenings when no staff is available 
at healthcare units to answer patients’ questions or deal with their concerns. Moreover, two patients 
from the readers´ group and three from the non-readers group did not/would not prefer to receive 
abnormal test results (bad news) by viewing their EHRs online. The age of the patients who 
participated in the study varied between 30 and 92 years. Nine of the interviewees were men, and 21 
were women. All patients were diagnosed with cancer and underwent treatment at the time of the 
interviews. They were also in different stages of their cancer. Some of the patients were diagnosed 
with cancer recurrence. Others were newly diagnosed. Several of the patients suffered from advanced 
cancer and were given palliative treatment.  
The interviews were based on the semi-structured thematic interview approach. All interviews were 
conducted by the authors of the paper, taped and transcribed professionally. The interviews lasted 
between 45 and 60 minutes. The interviews focused on questions related to patients' attitudes and 
experiences of viewing their online EHRs and what they usually do when they do not understand the 
contents of the record. Moreover, the Regional Ethical Review Board in Uppsala, Sweden approved 
the empirical study. Participants were recruited using an information leaflet that was made available in 
the waiting area at the Department of Oncology at a Swedish university hospital during the summer 
and autumn of 2013. The analysis approach was based on the method of drawing Analytical 
Information Horizon Maps (AHIM) [23]. The maps that were created are in turn based on the 
interviewees' accounts of their information horizons. When using AIHMs, researchers draw diagrams 
for structuring, describing, and analysing typical information behaviours related to the activities of the 
interviewed individuals. The method is based on Sonnenwald's theory of information horizons.  As 
Huvila [23] argues, we consider AIHMs as a viable approach for analysing multidimensional research 
data on information behaviour. The approach functions as a useful framework for producing critical, 
comprehensive, and comparable representations of individual and collective information horizons. 
The analysis started by summarizing the use of information sources by the interviewees in tabular 
form. The interviewees were categorized in four groups based on whether they had read their online 
EHR or not, and if they were willing to receive “bad news” online. This was followed by an iterative 
drawing of analytical information horizon maps. The drawing of the diagrams began by identifying key 
information sources and information seeking sequences described or indicated by multiple 
interviewees. The preliminary diagrams were discussed by all authors and refined in several rounds 
until a consensus was reached. The notation proposed by Huvila [23] (in Huvila [23], Fig. 1) was used 
in drawing the maps. Boxes with a dotted line refer to carrier information sources (i.e. sources that 
possibly lead to interactions with further sources), and boxes with solid lines to entry point information 
sources (i.e. sources with which information interactions usually begin). Dotted lines indicate links 
between sources and solid lines emphasized links. Arrows refer to prevalent sequences of use. This 
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step was iterated several times, and through discussions in the group it ended up with elicitation of 
four different information horizons in the material.  

4. Results  
When interpreting the Analytical Information Horizon Maps (AHIMs), it is important to consider that the 
maps represent collective generalizations of archetypal patients (i.e. constructed assemblages of 
characteristic information behaviours and source preferences of a particular group of patients 
according to the analyzed interview material) rather than comprehensive aggregates, or exact 
representations, of individual interviewees’ information horizons. There was considerable variation 
within and between the groups beyond the horizons represented in the AHIMs. Despite this variation, 
the authors argue that the maps were capable of capturing essential traits shared by individual 
informants within the two groups. 

4.1. Information Horizons of Readers and Non-Readers of online EHR 

In this section, the information horizons of patients who have read their online EHRs are presented 
(hereafter referred to as Readers), and those who have not read their health records online (hereafter 
referred to as non-readers).  

 

Figure 1 Analytical Information Horizon Map of Readers. 

Figure 1 shows the AHIM of an archetypal patient who has chosen to read their EHRs online using the 
eHealth service Journalen. In the Figure, we can see that patients’ principal access point to 
information is healthcare professionals (the source is closer to the patient i.e. the bottom of the 
diagram). The online EHRs are another focal entry point. After consulting one of these two sources, 
one can see from the solid line that it is then typical to consult the other one of these focal entry points. 
One can also see from the dotted lines that patients who are readers if necessary when using the 
online EHR continue to use other Internet sources, including specific and generic (often through 
Google) sources. Navigating from the online EHR directly to specific information sources is less 
common than using a search engine (Google in the horizon map located between healthcare records 
and Internet sources). Moreover, one can see that consulting family and friends when certain 
information in the record is not understood are linked to the use of online EHR rather than to the 
contacts with healthcare professionals. In comparison to the information horizon of non-readers (Fig. 
2), the readers tended to be more articulated and have a broader variety of named sources than the 
information horizons of non-readers which can be seen from the large variety of information sources  
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present in Fig 1 than in Fig 2. It seemed that the readers were also more inclined to consult scientific 
and evidence-based sources than that of non-readers who tended to rely on general source types and 
refer to search engines rather than particular sources.  
In contrast to the readers, the information horizon of an archetypal non-reader (Fig. 2) is characterized 
by the proximity of personal and socially closer sources (family, relatives, personal information 
collection) and the use of the Internet, which was mentioned in the interview records as a general non-
specific source or channel without a specific focus on what Internet sources the patients were using. A 
typical non-reader was also more inclined to believe that the information they receive during their 
healthcare visits is sufficient. Hence, they do not seem to have the same need to search for additional 
information. A major difference between readers and non-readers were also their tendency to keep 
and store medical information and to see this personal information collection as a central source of 
information (Fig. 2). An example of this was the use of classifiers for paper storage. The majority of all 
patients had kept some information. However, among readers it was more common that their 
collecting had ended after some time and that they did not perceive their information collection 
anymore as an equally central source of information than before. Among the non-readers, they were 
keeping all information and they were maintaining and updating their collections of information long 
after they had fallen ill. 

 

Figure 2 Analytical information horizon map of patients who do not read their EHR online. 

In non-readers’ information horizon (Fig. 2), we see that the patients tend to rely on healthcare 
professionals and personal information collections as the entry-point information sources (i.e. those 
consulted first). Personal information collection consists of diverse documents and notes about 
personal health and visits to healthcare. After engaging with either of these sources, information 
seeking typically continues to the other, and often to the Internet. After discussing with healthcare 
professionals, a non-reader might also turn to family, friends or colleagues for additional information, 
clarification or discussion. 

4.2. Information Horizons in Relation to Preferences for Receiving Bad News 
through online EHR 

Similarly to non-readers, also the patients who preferred to not receive abnormal test results (bad 
news) by viewing their EHRs online (Fig. 3), tended to have a narrower information horizon than those 
who chose otherwise (Fig. 1 and 4). Those who chose to receive bad news seemed to use the online 
EHR, the Internet, and healthcare professionals as an entry point when they started searching for 
information (Fig. 4). Google seemed to function as a meta-instrument for helping them to understand 
the contents of the record, and in communicating with healthcare. Also the online EHR was a less 
important source of information for those who opted out the possibility to receive bad news through the 
eHealth service Journalen whereas among them, it seemed that reading health-related literature and 
magazines were more common than among the other group, who tended to seek more often to 
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Internet sites endorsed and maintained by healthcare professionals and, what was somewhat 
surprising, even to scientific sources (Fig. 4). 

 

Figure 3 Analytical information horizon map of patients who do not want to receive bad news by 
viewing their EHR online. 

 

Figure 4 Analytical information horizon map of patients who chose to receive bad news by viewing 
their online EHR. 

As presented in Figure 3, patients who do not want to receive bad news by viewing their EHRs online 
consult occasionally their healthcare record as a first, entry-point information source but tend more to 
first engage with healthcare professionals in their information needs. In addition to Google (explicitly 
mentioned by several patients), clarifications and additional information are sought from library books 
and health magazines. This was characteristic for these particular types of patients. Consultations of 
healthcare records had a tendency to lead to discussions with family members, reading other parts of 
the record, and to a certain extent to the use of Google/Internet sources.  
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5. Discussion and conclusions   
The analysis of the interview data and drawings of AHIMs revealed four distinct vistas to information 
characterized by different sets of sources and topologies of seeking information. These vistas are 
presented in the four different information horizon maps. As shown by the analysis, healthcare 
professionals are the entry point to information for both readers and non-readers. Since healthcare 
professionals are the main source of information, they must take the time to inform, to listen and to 
urge patients to ask questions. Ensuring that patients have appropriate information is essential for 
providing the best care. An important distinction between readers and non-readers is that non-readers 
are outsourcing the information trust to healthcare professionals. This result indicates that they are 
more inclined to believe that the information they receive during their visit is sufficient. The readers' 
information needs, however, do not end at a patient meeting as accessing online EHRs often generate 
questions related to the content in the health record. Hence readers, in contrast to non-readers who 
tended to rely on the general source type and refer to search engines, often use specific and 
healthcare endorsed Internet sources. Considering the amount of misleading information on the 
Internet [11-13], healthcare professionals should take greater responsibility in educating patients as to 
how to safely surf the Internet for medical information. In future research, it would be interesting to 
study how online EHRs could be further developed to support the patient's need for additional 
information. Embedding context-specific hyperlinks directly connected to medical terms in the EHR is 
one such example, studied by e.g, Ancker et al [41], that needs further exploration. Moreover, since 
readers after consulting their online EHR are more prone to use family, friends and colleagues as 
sources of knowledge creation and advice, providing them with easy access to online support groups 
and discussion forums directly from the online EHR may be an appreciated feature that future 
research should look more closely into. The analysis has also shown that there are differences in 
preferences for information seeking between those who prefer to receive “bad news“ by reading their 
online EHR and those who chose otherwise. Patients who opted to read “bad news” seemed to use 
Internet sources endorsed by healthcare professionals and scientific sources, as a meta-instrument for 
helping them to understand the contents of the health record, and in communicating with healthcare, 
whereas the patient in the other group (non-bad news) are using it as a source of and channel to find 
medical information. 
A closer look at the maps shows thus, that there seem to be similarities between non-reading and 
non-reading of bad news, and similarities between the opposite approaches of reading EHRs online 
and preferring to read bad news. Based on the information horizons in the two larger groups, it seems 
that non-reading is associated with living in a smaller and narrower information world (cf. the theory of 
life in the round, Chatman [35]) in comparison to readers. The findings do not, however, suggest that 
the smallness is a result of an active avoidance of [36] or severely limited access to information, or 
that it would be counterproductive for the patients [37]. The non-readers seem to be content with their 
information horizon, the information they receive from a limited number of sources and using the 
Internet as a supplement. The study findings are also interesting from a personal medical information 
management perspective [38]. The differences between the information horizons of readers and non-
readers could suggest that the significance of active management of personal medical information is 
shifting towards the online EHR, and the need and interest to keep personal collections self may be 
diminishing, perhaps as a whole, and at least for the patients who are actively reading their EHRs and 
complementing their information needs by refining [39] (i.e. searching again when necessary) 
information online.  
From a methodological perspective, the present study shows how the notion of information horizon 
and analytical information horizon mapping can be useful tools in health informatics and eHealth 
research. The approach provides a holistic qualitative framework for contextualizing and explicating 
the informational situation and environment of individuals and groups. In contrast to the tendencies of 
systems and technology orientation in earlier research, information horizons provide a framework for 
taking the health information behavior of individual actors and groups, whether patients or 
professionals, as urged by Huvila et al. [40], more comprehensively into account than before. The 
obvious limitation of the approach is its non-confirmatory nature and, in the case of analytical 
information horizons mapping, the inherent bias relating to the interpretation made by the researcher. 
At the same time, however, it can provide a much more thorough and broad evidence-based 
understanding of how individuals think and navigate when interacting with information than 
approaches focused on individual interactions. Moreover, the qualitative approach allowed us to get a 
more comprehensive understanding of the preferences and perspectives of the informants than a 
quantitative research design. However, the current approach also has obvious limitations. The 
qualitative research design and the fact that the study is based on a convenience sample of patients 
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limits the possibilities to generalize findings in other than analytical sense. It is also conceivable that 
the interviewees had an interest in the EHRs because they chose to volunteer to participate in the 
study. Considering the sampling approach, the group of interviewees is not representative of a larger 
population, but we argue that it is still useful considering the exploratory aim of the present study. 
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Patient Empowerment (PE) allows patients to be more active in managing their own health and quality 
of life. The aim of this paper is to analyze how trust affects PE, in the context of healthcare information 
systems. An interview study was conducted concerning patients’ online access to electronic 
healthcare records. Results show that PE requires that patients trust the information that healthcare 
professionals and their electronic health record systems provide. Without trust, patients cannot control 
their own participation in relation to the healthcare professionals. This may result in a diminished 
ability to participate in the healthcare processes regarding their own care. Practical implications 
include acquired knowledge about and awareness of how trust influences PE, with particular emphasis 
on healthcare professionals. A trust model is presented that illustrates the trustor-trustee dimensions 
of PE. This model has both theoretical and practical implications in its illustration of how trust and PE 
connect.   

Keywords 
EHR, online medical records, patient empowerment, trust  

1. Introduction 
This article focuses on Patient Empowerment (PE) and trust in healthcare. Regarding healthcare 
information systems, PE requires a new approach, how to manage the patient information, in order to 
strengthen patient participation. The PE concept allows patients to take a more active role in the 
management of their own health and quality of life [1]. The focus of healthcare researchers is often on 
the providers’ needs and requirements rather than on the patients’ needs and requirements [2]. If the 
goal is to allow patients a more active role in their healthcare, both they and their providers require 
relevant and trustworthy information. The trust concept, which is somewhat vaguely defined and used 
in various research disciplines, is often treated as an objective factor in research at the same time that 
it is treated as a subjective concept [3]. As a consequence, the connection between people and 
technology is lost. To maintain this connection, a renewed focus on the patient perspective is needed 
that emphasizes the importance of trust in PE [1]. Björvell [4] p. 4816 writes: "Patient empowerment is 
a prerequisite for fully considering the patient's views of his/her illness and ability to contribute to the 
best possible health and life quality for the patient.” 
Yet, empowering patients is not a simple task, especially since there is disagreement on the definition 
of the PE concept. Gibson [5] p. 359 offers the following definition of PE: ‘‘A social process of 
recognizing, promoting, and enhancing people’s abilities to meet their own needs, solve their own 
problems and mobilize the necessary resources in order to control their lives.’’ Thus, according to 
Castro [1], PE allows patients to exert more influence over their health by giving them more control 
over issues they consider important. 
The argument in this article is that trust, including trustworthy patient information, (oral or digital) is 
essential for the empowerment of patients. In healthcare research, trust (which is sometimes 
associated with mutuality) is rarely grounded in a solid theoretical base. If trust is a prerequisite for PE, 
then trust requires a thoroughly worked-out structure that supports individuals, healthcare 
professionals, and decision-makers who want to empower patients. 
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This article complements previous research with its integration of PE and trust. The aim of this article 
is to analyze how patient empowerment is affected by trust as a concept, in the context of healthcare 
information systems. The article seeks to answer two research questions: 1) How can the 
understanding of patient empowerment be clarified in order to frame the trust concept? 2) How can 
patient empowerment and the trust theory be explained and integrated in order to enhance the 
knowledge and understanding of patient empowerment? From a theoretical perspective, the article 
presents a conceptual model that connects the two concepts. From a practical perspective, the article 
addresses the healthcare community’s attention to how trust (including trustworthy information) 
influences PE. 

2. Patient Empowerment 
A significant development in healthcare is the increasing focus on patient involvement in healthcare 
design, policy, and delivery that is intended to lead to greater PE. This development occurred 
concurrently with the trend towards a more participatory healthcare system. However, as Anderson 
and Funnell [6] observe, the PE concept is still somewhat surrounded by “myths and misconceptions” 
when used by various healthcare researchers and actors. Castro et al. [1] note that the absence of 
theoretical and conceptual clarity on PE has resulted in poor understanding and communication of the 
measurements and comparisons made in various studies of healthcare organizations. In a systematic 
review of measures used in PE, Barr et al. [7] conclude that PE is a complex concept that can be 
addressed from various perspectives: the patient, the healthcare provider, or the healthcare system. 
This article takes the public healthcare system perspective. 
Healthcare researchers use various models to describe care concepts: patient-centered medicine, 
patient-centered care, patient-focused care, and patient empowerment care. These models have 
slightly different meanings, are used in slightly different contexts, and, according to Funnell [8], their 
implementation is unclear. However, the models all reflect the concern of the healthcare community 
with patients’ health problems as well as with patient involvement in dealing with those problems. 
In Patient-Centered Medicine (PCM), “the doctor and patient influence each other and cannot be 
considered separately” [9], p. 13. In the physician-patient relationship, which is the foundation of the 
care, the physician’s approach influences the extent of the patient’s trust in the physician and the 
information provided [10]. 
Patient-Centered Care (PCC) refers to the individualized care that is provided according to established 
standards [11]. Patients seek an integrated understanding of their world-as-it-is: of their whole person, 
their emotional needs, their life issues, and their relationship with physicians and nurses [12]. 
Holmström and Röing [13] describe the PCC model as a prerequisite for empowering patients. 
Patient-Focused Care (PFC) may be used interchangeably with PCC [14]. PFC refers to the 
restructuring and redesigning efforts to free healthcare delivery from the constraints of existing 
methods, people, or departments [15]. The patients’ needs in the focus rather than the providers’ 
needs. This focus requires that patients trust the organization(s), healthcare professionals, and the 
associated technology. While each concept was dominant in the literature during the years indicated, 
none was a replacement concept. Over time, more actors were included in patient care. Trust that is 
created, exists, and is developed via relationships increasingly became more complicated as the 
concepts evolved.   
Influential developments in healthcare in the 21st century are changing the landscape of healthcare 
delivery and information dissemination. These developments became particularly evident with the 
advent of healthcare technological information systems and the greater organizational focus on patient 
involvement in their own care. Two of these developments are described below. 
Electronic Healthcare Record (EHR) systems digitally collect patient healthcare information and allow 
patients to view their healthcare information online. In this way, patients have more opportunity to 
become involved in their care. Patient empowerment is a complex process, as patients may feel 
empowered in one context but not in another. The European Patient Forum (EPF) works to promote 
patient involvement, empowerment, and health literacy among organizations at the European and 
national level. They define empowerment as follows [16], p. 4): Patient empowerment is “a multi-
dimensional process that helps people gain control over their own lives and increases their capacity to 
act on issues that they themselves define as important.” Empowerment is not a simple process, nor is 
it necessarily linear. It is important to understand that a patient can feel empowered in a particular 
context, and disempowered in another. 
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PE is rooted in a healthcare philosophy based on principles of patient autonomy and freedom of 
choice [17]. An empowered patient has the information needed to take responsibility for the healthcare 
services that aim to maintain his/her healthy mind and body. As the title of Kane’s article states [18], 
“information is key to patient empowerment.” For Degoulet et al. [19], the PE philosophy recognizes 
the “increasing ability of patients to actively understand, participate in and influence their health 
status." Kuijpers et al. [20] agree that that the PE philosophy is based on the understanding that 
patients need knowledge, skills, and motivation if they are to exert a positive influence on their own 
well-being. 
Ûnver and Atzori [21] identified four dimensions of PE: patient knowledge, patient control, patient 
participation and patient support. These dimensions (see Figure 1) are useful in understanding what 
PE really is: 
• Patient Knowledge –The patients’ understanding of health information and their ability to use it. 

This knowledge includes most elements traditionally viewed as part of “health literacy” although 
the latter concept includes elements other than understanding of health information [2] .   

• Patient Control –The patients' role in the management of their health and well-being. This 
dimension includes patient responsibility for their health management and treatment progress 
[22]. 

• Patient Participation – The involvement of patients with health professionals as together they 
explore the changing role of patients vis à vis the medical decision-making process. This 
relationship involves patient preparation for healthcare consultations on treatment [22]. 

• Patient Support – The health professionals’ support for patients in the “empowering process”. For 
example, these professionals may explain the EHR system to patients and whether patients 
understand their health information in the EHR [6]. 
 
 
 

 
Figure 1 Illustration of the four dimensions of patient empowerment from Ûnver & Atzori [21]. 

 
As Figure 1 illustrates, a relational perspective exists for the first three concepts, all of which refer to 
the relationship between the patient and something or someone else. These three concepts all lead to 
support for the patient and for the patient’s involvement in his/her healthcare and quality of life. 
A key feature in these relationships is trust. To achieve full PE, trust is essential. As researchers have 
observed, access to their health records by patients enhances their communications with healthcare 
professionals [23]. Improved communications, in turn, lead to improved mutual trust, which motivates 
patient self-care and self-responsibility. 
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3. Trust and Trust Relationships 
Trust is a widely used concept for a variety of purposes and in a variety of settings. Trust is sometimes 
defined as the willingness to accept vulnerability or personal risk [24]. This willingness is the 
foundation of trust relationships. Pourshahid and Tran [25] describe a trust relationship as the Trustor 
X-Trustee Y interaction that is intended to generate a shared gain (at the risk of loss to Trustor X). See 
Figure 2. The trust relationship creates relational capital that derives from the parties’ social 
interaction, shared norms, and mutual goals. The trust relationship assumes a reduction in the risk of 
opportunistic behavior [26]. The parties’ reputations are key factors in the establishment and 
development of the trust relationship. 
Trust relationships (see Figure 2) can be direct or indirect. Indirect trust derives from the 
recommendations of independent parties while direct trust derives from the direct interactions between 
the parties [27]. Recommender trust, which is a form of direct trust, derives from sources that a party 
(or parties) trust [28], meaning there is a direct interaction between request and recommendation.  
 

 
Figure 2 Trust relationships. 

Trust may be described as each party’s perception of the other party’s ability, benevolence, and 
integrity [29, 30]. These attributes are also known as the trusting beliefs [31]. Ability refers to a set of 
skills, competencies, and characteristics that enable either party to exert influence within some 
specific domain of expertise [30]. Benevolence refers to the extent to which either party believes that 
the other party acts in a positive manner with the will do well without egocentric or profit considerations 
[32, 3]. Integrity refers to each party’s perception of the other party’s devotion to a set of generally 
accepted principles [30]. 
Trust relationships may exist at different levels: organizational, personal, and technological. 
Organizational trust is the trust that underpins, for example, the sharing of vital systems knowledge 
[33]. This trust is a governance mechanism that is necessary for conflict resolution, intra- and inter-
organizational goal setting, and the creation of shared values that enable employees to work together 
more productively [34, 3]. Personal trust is the trust between parties based on words, actions, and 
decisions [35].This trust increases the parties’ vulnerability to the actions of others whose behavior 
cannot be controlled [36]. Technological trust is the trust derived from the parties’ belief that the 
underlying website technology infrastructure and control mechanisms can facilitate the transmittal of 
reliable information [32].   

3.2 Research on Trust in Healthcare 

Researchers have not deeply investigated the connection between PE and trust, many of them have 
examined various aspects of trust in healthcare in a variety of healthcare settings. Several studies 
discuss trust in healthcare but do not connect trust to PE. Gordon et al. [24] rated their pre-visit and 
post-visit trust in physicians and in the healthcare system at follow-up outpatient visits. They found that 
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post-visit trust in the physicians was significantly higher than pre-visit trust. Li et al. [29], examined 
how patients can participate in the management of their digital health information proposed a trust-
enabled fair social contract model. The model is designed to test whether patients’ intention to use 
digital health information is driven by trust. Lord et al. [33] assessed the effect of patient-physician 
trust when patients are diagnosed with cancer. Trust in the hospital, the general practitioners, and the 
National Health Service was very high. McAlearney et al. [34] explored perceptions of trust and 
distrust of healthcare providers and the medical care system. Patient-centered communication and 
healthcare provider encouragement increased the women’s trust in their physicians and the medical 
care system. In previous research, Söderström et al. [35], used a trust matrix to analyze trust issues 
related to EHR. This matrix contrasts the three levels of trust (organization, personal, technological) 
with the three trusting beliefs (ability, benevolence, integrity). The study revealed flaws in current 
practice and highlighted the need for different levels of trust perspectives. The study also identified 
three areas where challenges exist: the need for greater trust in patient-focused healthcare, for 
improved communications between patients and healthcare professionals, and for the use of clearer 
terminology. Although Söderström et al [35] touch on PE with the reference to patient-focused 
healthcare, and do not identify relevant research issues related to PE. This article will take the 
analysis one step further: to connect central trust concepts to central PE concepts. 

4. Research Approach 
The empirical material included in this research origins from DOME, an extensive healthcare 
information systems project [36] as presented in Rexhepi et al [41], where the methodology applied in 
this study is also described. The entire study underpinning this paper builds on interviews with patients 
with access to their EHRs online, with a purpose of improving patient opportunities to access sufficient 
information and thus enabling PE. The quotations presented were extracted directly from their 
interviews with 30 cancer patients. We rephrased some passages to make them easier to understand.  
Our data analysis was inspired by autoethnographic studies. We used the Rexhepi et al. [37] interview 
quotations as stories that use the trust model and the four PE dimensions. Our analysis follows 
Maréchal [38] p. 43) as a “form or method of research that involves self-observation and reflexive 
investigation in the context of ethnographic fieldwork and writing.” The connection between PE and 
trust is evaluated in the context of digital health information. 
Qualitative data-analysis is an iterative process. The primary-level interpretation in the data collection 
process, allowed interviews to expand on relevant themes and topics, and enabled data collection to 
become more fruitful in relation to the aim of the study [39]. Secondary-level interpretations were 
performed when all data had been collected and consisted of a qualitative conventional content 
analysis [40].  

5. Connecting Patient Empowerment and Trust 
In this section we present the results of our analysis in which patients’ comments are used to illustrate 
the connections between PE and trust. The quotations selected come from several different 
respondents, and they mirror the views of the majority. 

5.1 The Relationship between PE Concepts and Trust 

This section is structured according to the four PE dimensions (Patient Knowledge, Patient Control, 
Patient Participation, and Patient Support). The primary focus is PE and trust that results from patient 
access to their healthcare information on an EHR system. 
 
Patient Knowledge 
Patients require knowledge about their own health. Ready access to relevant and understandable 
information is a prerequisite for the other three PE dimensions. Traditionally, patients only received 
information orally during the patient meeting. Today, however, with the possibility of access to EHR 
systems, many patients can also read this information online. This technological development 
increases the pressure on healthcare professionals to express themselves in ways that patients can 
understand. The possible risk of misunderstandings should not be ignored. 



Nomie Eriksson, Eva Söderström, Rose-Mharie Åhlfeldt 

Proceedings of the 18th International  
Symposium on Health Information  
Management Research 

68 

"...the more information/knowledge one can get, the better I feel ... the only concern about it is that one 
could misinterpret something because you do not understand. But you should be able to call the 
doctor if you do not understand.... " 
Patient knowledge develops in trust relationships. Patients (the trustors) trust the healthcare 
professionals (the trustees) and the healthcare information available on the EHR systems. The ability 
to access EHR information can provide valuable knowledge that increases trust. However, patients 
who access knowledge from EHR entries may not always understand what they read or may not 
always trust what they read. Additional communication is often necessary when direct information from 
healthcare professionals is too skimpy, too vague, or too complex with its use of professional jargon. 
"I want to know even if it's bad news. It does not get any easier just because you get the same 
information two days later verbally from a doctor or because someone says, it is not so dangerous and 
so on. No, I want clear answers. " 
These complementary ways of communicating healthcare information can strengthen the trust of 
patients in their healthcare providers and in the healthcare information systems. Trust that builds over 
time is powerful, experience-based trust. Patients who receive reliable information at one interaction 
are more inclined to trust the information provided at the next interaction.   
 
Patient Control 
Patients are more empowered if they have some control over their health. Access to an EHR system 
allows patients to review and confirm their diagnosis and treatment plan. They need not rely on 
memory to recall what was explained orally to them often explained in stressful circumstances. 
"I read mainly because I want to double check that I understood everything correctly.” 
"Yes, it is clear that it has given me more safety, [...] before, one could not read it. When I could, I 
started to read all about it." 
With access to their health information that they can monitor online, patients may take more 
responsibility for managing their health. This sense of control over their health (and lives, in some 
cases) reinforces the trust patients place in healthcare professionals and their information systems. 
 
Patient Participation 
Patients who are allowed to participate in decisions related to their healthcare feel more empowered 
[41]. For example, they are better prepared when they meet with their healthcare providers if they 
have reviewed their files in an EHR system. 
"I feel more prepared for the doctor's visit. I can ask more appropriate questions based on what I've 
read.” 
Patients with access to an EHR system may identify gaps in the information entered. They may then 
request that additional information be made available at their next physician or nurse meeting. A less 
positive outcome, however, may be that patients who identify information gaps may experience some 
loss of trust. Patients may think they were not properly listened to or were assumed unable to 
understand the information. PE means that patients trust that information is not withheld from them 
and that their participation is welcomed. 
 
Patient Support 
Healthcare professionals support patients in numerous ways. One important way to provide support is 
to give patients adequate, relevant information. Patients need more than crumbs of information. They 
require comprehensive access to their health information (in part, from EHR systems) so that they can 
help make decisions. Trust in such support empowers patients. 
Healthcare professionals are sometimes reluctant to share too much information with patients. They 
do not want to scare patients unnecessarily or to confuse them needlessly with the complexity of 
medical terminology. These concerns may prevent some healthcare professionals from providing the 
support that empowers patients. Lack of adequate patient support can threaten PE. 
"... now it almost seems like they (healthcare professionals) are a little afraid that people (patients) will 
be frightened to death in some way, and I don’t think so, because then they underestimate the patient 
... and I mean ... if we actually have all these cancer diseases, then we are also able to read about it." 
Therefore, it is essential to establish and maintain the physician-patient trust relationship if patients are 
to be empowered. Close attention should be paid to the four PE dimensions described above. PE is a 
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process in which a culture of trust is cultivated over time. In such a culture, patients’ needs and wants 
must be supported. Distrusting situations should be identified and managed. 
The recent digitalization of patient information removes any physical information sharing obstacle, 
there is nothing to hide behind anymore. The cultural shift regarding EHR needs to include healthcare 
professionals viewing patients as being equal and able. As Edwards and Elwyn [44] write, patients 
who are empowered can be trusted to participate in their own care. 

5.2 Analysis of PE and the Trust Model 

The principal idea behind PE is that patients should (and should be allowed) to take a more active role 
in making decisions on their health. PE is more likely achievable when trust is taken into 
consideration. Understanding the role trust plays in empowering patients can, for instance, facilitate 
required cultural shifts (see Figure 3).               
 

 
Figure 3 PE versus trust relationships. 

 
As the trust model in Figure 3 illustrates, the two dimensions of Patient Knowledge and Patient Control 
refer to the trustor’s role in the trust relationship. If patients are to be empowered, they must have 
sufficient knowledge about their health and sufficient control over decisions related to their health. The 
dimension of Patient Support refers to the trustee’s role in the trust relationship. The trustee (i.e., the 
healthcare professional) should ensure that the trustor (i.e., the patient) receives personalized 
interventions as needed. Mutual trust is essential. Patient Participation is the umbrella dimension that 
can expose trustor and trustee to the risk of loss or can benefit them with the possibility of joint gain. 
The relational capital is a concept of trust. Patients and physicians get to know each other, know how 
to expresses themselves and in what way to address a subject to get clear answers. Patients must 
believe in physician abilities in order to trust them, in their benevolence in acting in the patient’s best 
interest, as well as in the physician’s integrity [30]. 
When the trust relationship functions well, both trustor and trustee thrive. The patient is empowered by 
knowledge of and control over his/her health. The healthcare professional benefits from the active role 
the patient takes in participating in decisions and in monitoring his/her health. The part that health 
information systems plays in this relationship is essential for supplementing, reinforcing, and 
explaining physician-nurse communications. Such technology cannot be seen as merely peripheral to 
the physician-nurse oral communications. 
A higher degree of empowerment requires an understanding of the complexities of trust. Using a trust 
lens in Figure 3, it becomes apparent that trust is present and necessary in all parts of healthcare. If a 
patient is to make good use of healthcare information, s/he must trust that the information is correct, 
as well as trust that the technology storing the information is solid and safe. Also, the relationship 
between patients and healthcare professionals is built on interpersonal trust [35]. Understanding and 
examining trust in a healthcare setting is therefore vital in order to take patient empowerment to the 
next level. 
It is noteworthy that this is like two sides of the same coin - there are advantages and disadvantages 
with both perspectives. What is clear is that the trust model and research into trust must be clarified 
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and complemented with a person’s trust in him-/herself, regarding both patients and healthcare 
professionals. Good care is more difficult to achieve if the patient does not trust him-/herself. 

6. Discussion and Conclusions 
Society is currently striving to become more digital, but the full potential thereof will not be achieved 
unless trust becomes an integral part. True PE, participation and inclusion require considering and 
building trust into the context of healthcare information systems. 
The aim of this article is to analyze how patient empowerment was affected by trust as a concept, in 
the context of healthcare information systems. The historical context of this article is the placement of 
patients at the center of healthcare that has evolved and strengthened in subsequent decades. The 
analytical tools used to explore this relationship were the four PE dimensions of Patient Knowledge, 
Patient Control, Patient Participation, and Patient Support. Based on this analysis, a trust model was 
created that illustrates the connections between these dimensions with the focus on the roles of the 
trustor and the trustee. Trust in healthcare and related systems is essential in order for patients to feel 
and become empowered, as well as for enabling healthcare personnel in the provision of high quality 
care. Patients, as trustors must believe in the abilities of the healthcare professionals and systems to 
provide them with the best possible care, as well as in their inclination to act trustworthy and in their 
integrity to adhere to common set principles. Without trust, patients cannot control their own 
participation in relation to the healthcare professionals. This lack can also result in diminishing the 
ability to participate in the healthcare processes including the healthcare information systems 
regarding their own care. 
The questions posed in this research were the following: What is the relationship between the patient 
empowerment concept and the trust concept? 2) How can the trust concept be integrated with the 
patient empowerment concept in a way that increases our understanding of patient empowerment? 
In response to the first question, our analysis, building on an empirical study, reveals that empowering 
patients requires that a mutually beneficial trust relationship be established and maintained between 
patients and healthcare providers. Patients must trust that healthcare professionals and systems can 
provide them with the best possible care. They must also trust that healthcare information systems 
provided them (whether by professionals or by technology) is reliable, relevant, and comprehensive. 
Without trust, patients cannot control their own participation in their own healthcare decisions.   
In response to the second question, our analysis supports the claim that one promising ways to 
connect trust and PE is to make electronic health records (EHR) available to patients. These 
healthcare information systems allow patients to read and examine their medical histories, diagnoses, 
treatment plans, radiology images, and much more. Using such technology, patients may better 
understand physician-nurse oral communications as they review past physician-nurse consultations 
and prepare for future physician-nurse consultations. This analysis reinforces the importance of PE 
with trust at its core. One of the important aspects of PE is the patient’s access to and use of digital 
healthcare information systems. Such an approach is not primarily technical, but rather involves 
culture, work processes and issues concerning healthcare professionals. In the overall evaluation, the 
use of healthcare information systems have considerable potential for enabling PE [43]. 
This article explores the relationship between PE and trust to an extent not previously discussed in the 
literature. The results of this study have both theoretical and practical implications. The trust model 
can be used to explain and promote trust incentives in healthcare at the organizational, personal, and 
technological levels. 
This article also concludes that the “hard” perspective (the technological element) of trust provides 
practical support for the “soft” perspective (the human element) of trust. From a practitioner 
perspective, this study emphasizes the importance of how PE is enhanced when the four PE 
dimensions are considered as trust-creating tools. This study provides support to healthcare providers 
as they develop patient trust in their practices and system. 
Practical implications include acquired knowledge about and awareness of how trust influences PE, 
with particular emphasis on healthcare professionals. If such actors use the results from this study, 
they will have a more solid base for taking action and implementing changes based on the new 
knowledge that will foster creation and maintenance of trust throughout the healthcare organization. 
Their enlightenment will also, to a greater extent, enable patients to become participative, and thus 
empowered. The softer aspects of trust that extend the concept beyond technology ought to be 
included when developing systems, services and trust. 
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We offer the following suggestions for future research: Empirical studies on trust in digital patient-
related information (e.g., case studies). Such studies should result in a model for patient safety from a 
trust perspective that encompasses all levels of trust; Investigation of how the trust model can be used 
in practice (e.g., with the use of guidelines, checklists, etc.), in collaboration with healthcare 
organizations for practical viability; Standardization of EHR templates (e.g., for healthcare plans for 
specific diagnoses). These will not have the desired impact, however, without also focusing on how to 
organize educational efforts to achieve structured security functions; and Evaluation of education 
programs that teach the use of healthcare technology designed for patient use. 
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The question of easy access to medical and health information by patients has attracted attention of the 
society and researchers. It has indeed been observed that poor understanding of medical and health 
information by patients may be harmful for their healthcare process. We assume that simplification and 
adaptation of technical documents may provide a solution to this situation. While the dedicated 
guidelines to the simplification summarize different kinds of criteria to consider, actually, it is still difficult 
to respect all these criteria. Usually, automatic systems for text simplification only address some lexical 
or syntactic transformations. Besides, little work is done on simplification and adaptation of documents 
from specialized areas, such as medical and health texts. We propose to combine lexical and syntactic 
simplification within a rule-based system, and to make the simplification process more fine-grained 
through additional processing. More particularly, we consider transformation of passive sentences into 
active sentences, and we control the grammatical concordance within sentences. We work with 
technical medical documents in French. The results are mainly evaluated according to the three 
measures specifically dedicated to the simplification: semantics, simplicity and grammaticality. 

Keywords 
automatic text simplification, evaluation, grammaticality, medical texts, natural language processing 

1. Introduction 
As in any specialized area, the medical area is using specific and technical notions and terms. They are 
usually not understandable by patients, who have not specific education in medicine. Yet, during the 
healthcare process, patients are confronted with technical medical documents and information. Usually, 
patients have some difficulties in understanding such documents. Consider for instance these few 
examples: information on drug intake [1,2], such as understanding of steps necessary to drug 
preparation and intake; clinical documents [3] which contain important information for patients and their 
healthcare process; clinical brochures and informed consents [4] created specifically for patients; more 
globally, information which can be found on health websites also created for patients [5-10]. For all these 
reasons, poor and difficult understanding between patients and medical doctors may be complicated 
and harmful for the healthcare process [11,12]. Hence, the issue related to the easy access to 
information by patients has gained an important place and attracted attention of researchers and society. 
Recently, simplification guidelines have been proposed [13-15] thanks to the activity of different 
associations and initiatives. Such guidelines allow us to understand what should be modified when 
simplifying a text in order to make it more understandable from the point of view of common readers. 
Hence, simplification can be done at several levels: lexical, semantic, syntactic, pragmatic, and stylistic. 
As for the automatic text simplification, three types of methods can be exploited: methods based on 
distributional probabilities with, for instance, word embeddings [16,17], methods based on automatic 
translation [18-21], and methods based on rules [22-24]. Most of those works have been done on English 
texts. Besides, very few works addressed the simplification of medical texts in French [25]. 
According to the existing guidelines for the creation of simple or simplified texts [13-15], several linguistic 
phenomena should be taken into account. Among the desiderata, we can find for instance: using short 
words that are frequent and non-ambiguous, avoiding abbreviations, limiting the variability of the 
vocabulary used, making sentences that are syntactically simple, avoiding sentences that are in the  
passive or negative voice, using personal style, explaining difficult concepts, using pictures. Yet 
nowadays, automatic text simplification is more about lexical phenomena, is especially addressing the 
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use of short and frequent words when replacing difficult words [16,24,26]. Syntactic phenomena linked 
to sentence simplicity [27,28] and the use of the active voice [22,27] are also taken into account, but 
less frequently. 
The purpose of our work is to provide automatic simplification of medical texts in French in order to help 
human users to understand better such texts, and thus to help them to also understand better their 
pathology or treatments. We use an existing corpus built with documents from different genres (drug 
leaflets found on the government website, abstracts from systematic reviews and online encyclopedia 
articles) for fitting our system and testing it. We use a rule-based method. These methods have shown 
good precision but low recall [24]. We are especially interested by the capacity of this kind of methods 
to target and to treat simplification phenomena more precisely. Concerning the recall, we think that it 
might be improved if the lexical resources used have a better coverage and quality. 
We first present the method proposed (Section 2). It is rule-based and addresses lexical and syntactic 
simplification. We then present and discuss the results obtained (Section 3). Finally, we conclude and 
indicate some issues for future works (Section 4). 

2. Methods 
The texts used are first syntactically tagged and parsed by Cordial [29], because the system uses the 
syntactic information of the text in order to do the simplification. Then, the simplification is done at lexical 
and syntactic levels. 

2.1 Lexical simplification 

The detection of difficult words and lexical simplification are done with a dedicated lexicon issued from 
previous work. Currently, this lexicon contains over 6,000 entries. Each entry is within this format: 
technical word => simpler equivalent (like for instance, abcès (abscess) => accumulation de pus 
(collection of pus), tachycardie (tachycardia) => accélération du coeur (heart speeding), erythème 
(erythema) => rougeur (redness), ACO (OAC) => anticoagulant oral (oral anticoagulant), acétonémie 
(acetonemia) => taux d’acétone dans le sang (level ofacetone in blood), hémarthrose (hematrosis) => 
saignements musculo-articulaires (musculo-articular bleedings)). The entries are the technical terms, 
which are related to non-specialised and easier to understand equivalents, definitions and explanations, 
or, in case of abbreviations, to their developed forms. This lexicon is also syntactically tagged by Cordial, 
which provides the morpho-syntactic characteristics for the words of each entry: abcès/NCMIN 
(abscess/masculine common noun with the same form in singular and plural), concentration localisée 
de pus/NCFS VPARPFS PREP NCMIN (localized aggregation of pus/singular feminine common noun, 
past participle singular feminine, preposition, common masculine noun singular or plural) is a noun 
phrase which syntactic head is a singular feminine noun (concentration). A given entry can have several 
possible simplifications. For instance, the word hypoxie (hypoxia) has several equivalents: faible 
oxygénation (low oxygenation), faible teneur en oxygène (low oxygen level), manque d’oxygène dans 
le sang (deficit in blood oxygen), manque d’oxygène dans les organes (deficit of oxygen in organs), taux 
d’oxygène bas dans le sang (low oxygen level in blood). 
For each syntactic phrase delimited by Cordial, we search if it exists in the lexical resource and, if this 
is the case, the phrase is considered as difficult to understand and is treated during the simplification. If 
the term is an abbreviation, then its developed form is added between brackets: 
• simplified sentence: L'OMS (Organisation mondiale de la santé) recommande un calendrier de vac-

cination antitétanique durant l'enfance de 5 doses. (WHO (World Health Organization) advises a 
five-injection calendar for the tetanus vaccine during childhood). 

In other cases, the simple equivalent is substituted: 
• source sentence: Elle peut conduire très rarement à une syncope (It may rarely cause a syncope). 
• simplified sentence: Elle peut conduire très rarement à un évanouissement ou sensation 

d’évanouissement (It may rarely cause a fainting or a faint feeling). 
When several equivalents are available, the shorter one (which is also considered as the simpler) is 
chosen, for now. We can also add that in sentences that already contain explanation for a given technical 
term, this term is therefore not replaced. This is a case of non-simplification context, like in this example, 
which already explains the meaning of CARE: 



Fine-grained text simplification in French 

Editors: Peter Bath, 
Päivi Jokela, Laura Sbaffi 

77 

• source sentence: L’étude Cholesterol and Recurrent Events (CARE), est un essai randomisé, en 
double aveugle, contrôlé contre placebo (The study Cholesterol and Recurrent Events (CARE), is 
a randomized trial, double blinded, controlled against the placebo). 

Lexical substitutions do not always provide satisfying results, especially concerning the sentence 
grammaticality. Indeed, if a technical term and its simpler equivalent do not share the same part-of-
speech category or have different gender (acétonémie (acetonemia) which is feminine => taux d’acétone 
dans le sang (level of blood acetone) which is masculine) or number (hémathrose (hematrosis) which is 
singular => saignements musculo-articulaires (musculo-articular bleedings) which is plural), then it is 
necessary to make other modifications within the sentence in order to respect its grammaticality. Thus, 
when the gender or the number differ within source and simplified phrases, we must concord adjectives, 
past participles and determiners accordingly: 
• source sentence: les essais de génotoxicité se sont révélés négatifs (genotoxicity trials(plural masculine) 

appear to be negative(plural masculine)) 
• simplified sentence: les études de génotoxicité se sont révélées négatives (the studies(plural feminine) 

on genotoxicity appear to be negative(plural feminine)). 
When the number is different, we also change the conjugation of verbs: 
• source sentence: le traitement doit être arrêté progressivement (the treatment must(third person of the 

singular) be stopped progressively). 
• simplified sentence: vous devez arrêter le traitement progressivement (you must(second person of the plural) 

stop the treatment progressively). 
When necessary, the style of the sentence becomes more personal, as in the example above. Besides, 
we can also take into account both regular and irregular forms of adjectives and verbs. Here is one 
example with irregular adjective form: 
• source sentence: Les effets hypotenseurs sont additifs (hypotensive effects(plural masculine) are 

additive). 
• simplified sentence: Les diminutions de la pression artérielle sont additives (the decrease of arterial 

pressure(plural feminine) is additive). 

2.2 Syntactic simplification 

When the sentences are syntactically complex and contain more than one clause, it is possible, on the 
one hand, to divide them in order to create simpler sentences, and, on the second hand, to delete 
information which can be considered as secondary. Here, we are interested in sentence segmentation. 
Thus, when a sentence includes two clauses, it becomes a candidate for sentence division. Currently, 
we are using two types of markers to do the division. These markers are related to types of clauses and 
to discursive markers: 
• We consider two types of clauses, detected further to the syntactic analysis of Cordial: subordinate 

clauses and coordinate clauses. For instance, in the following example, the sentence is segmented 
on the coordination clause and provides two sentences: 
o source sentence: L’administration concomitante du chlorhydrate de tamsulosine avec la 

paroxétine a entrainé une augmentation de la Cmax et de l’ASC du chlorhydrate de 
tamsulosine d’unfacteur 1,3 et 1,6 respectivement, mais ces augmentations ne sont pas 
considérées comme étant cliniquement significatives (Concomitant administration of 
tamsulosin hydrochloride with paroxetine leads to the increase of Cmax and tamsulosin 
hydrochloride ASC of respectively 1.3 and 1.6, but this increase is not considered to be 
clinically significative). 

o simplified sentence: L’administration concomitante du chlorhydrate de tamsulosine avec la 
paroxétine a entrainé une augmentation de la Cmax et de l’ASC du chlorhydrate de 
tamsulosine d’unfacteur 1,3 et 1,6 respectivement (Concomitant administration of tamsulosin 
hydrochloride with paroxetine leads to the increase of Cmax and tamsulosin hydrochloride 
ASC of respectively 1.3 and 1.6.). Ces augmentations ne sont pas considérées comme étant 
cliniquement significatives (This increase is not considered to be clinically significative). 

• On the basis of relative markers (qui (who), ce qui (which), celui (the one), celle-là (that one)), we 
also take into account relative clauses. Indeed, we observed that Cordial cannot detect relative 
clauses exhaustively. Here is an example of segmentation of sentences with relative clause into 
two sentences with the recovery of the antecedent of qui (which): 
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o source sentence: Le tramadol peut provoquer chez les nouveau-nés des modifications de la 
fréquence respiratoire, qui sont généralement sans conséquences cliniques préjudiciables 
(Tramadol can cause in newborn babies modifications of breathing frequency, which do not 
have harmful clinical consequences) 

o simplified sentence: Le tramadol peut provoquer chez les nouveau-nés des modifications de 
la fréquence respiratoire (Tramadol can cause in newborn babies modifications of breathing 
frequency.). Elles sont généralement sans conséquences cliniques préjudiciables (These 
have no harmful clinical consequences). 

• On the basis of discursive markers (cependant (however), aussi (also)...), we take into account 
other types of syntactically complex sentences, such as in: 
o source sentence: La ranitidine est éliminée par voie rénale, aussi les taux plasmatiques du 

médicament augmentent chez les patients présentant une insuffisance rénale (Ranitidine is 
eliminated by the kidney, also the plasma levels of the medication increase in patients suffering 
from renal insufficiency). 

o simplified sentence: La ranitidine est éliminée par voie rénale (Ranitidine is eliminated by 
kidney). De cette manière, les taux plasmatiques du médicament augmentent chez les 
patients présentant une insuffisance rénale (In this way, the plasma levels of the medication 
increase in patients suffering from renal insufficiency). 

Another kind of syntactic modifications is related to the transformation of sentences with passive voice 
into sentences with active voice. The transformation rules passive to active are also based on syntactic 
analysis by Cordial. Hence, if the sentence is in passive voice, our system extracts: (1) the verbal phrase 
in passive voice, and (2) its subject and object. The verb is then transformed into the active verb form, 
while the syntactic positions of the object and subject are inverted. In some cases, the verb must also 
be modified in order to become concorded with the new subject. The following example illustrates this 
situation: 
• source sentence: Une prudence particulière devra être observée par les conducteurs d’automobiles 

et les utilisateurs de machines (A particular attention should be paid by car drivers and vehicle 
users) 

• simplified sentence: Les conducteurs d’automobiles et les utilisateurs de machines devront 
observer une prudence particulière (Car drivers and vehicle users should be particularly attentive). 

2.3 Evaluation 

In order to evaluate the simplification results, we consider three metrics [19,30] specifically dedicated to 
this task. They are usually evaluated by human users: 
• Simplicity. The simplicity judgment has to define whether the simplification makes indeed the 

sentences easier to understand. In order to measure it, we provide both the technical and the 
simplified sentences to human evaluators. In each pair of sentences, the sentence order is random. 
The evaluators are then instructed to indicate which sentence is the simpler one. If the simpler 
sentence is detected correctly, then we consider that the simplification is real and provides the 
expected result (simpler sentences); 

• Fluency. The fluency judgment has to decide whether the simplified sentence is correct 
grammatically. In other words: is the simplified sentence fluent and understandable? Indeed, in 
medical texts, the lexical (word substitution) and syntactic (sentence segmentation, transformation 
from passive voice to active voice) simplification can disrupt the sentence grammaticality. In order 
to measure the grammaticality of simplification, the evaluators are instructed to indicate the fluency 
and understandability of the simplified sentence with a Likert scale going from 1 (not grammatical 
sentence) to 5 (perfectly grammatical sentence); 

• Adequacy. The adequacy judgment has to define whether the simplified sentence has the same 
meaning as the technical sentence. In other words: is the simplified sentence semantically close to 
the technical source sentence? The evaluators are then instructed to indicate the semantic similarity 
between the two sentences with a Likert scale going from 1 (sentences with independent semantics) 
to 5 (semantically identical sentences). 

The evaluation has been done on ten documents from the CLEAR corpus [31]: seven drug leaflets, two 
systematic review abstracts and one encyclopedia article. These documents have been randomly 
selected among all the documents that contain the fine-grained simplification cases treated by our 
method. The ten evaluated documents contain 3,674 sentences and 53,247 word occurrences. These 
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documents have not been used for the development and fitting of the system. One hundred sentences, 
all containing at least one type of transformation aimed, have been manually evaluated by two 
evaluators.  These evaluators had to provide their judgment on these three measures. The evaluators 
have no medical training and represent common knowledge of medical notions. 
As for the evaluation of the intermediate steps of our method (lexical substitution, development of 
abbreviations, gender, number, verbal and determiner agreement, passive to active transformation), we 
also compute the precision of the results. Besides, we compute the Spearman correlation [32] for fluency 
and adequacy. 

3. Results of the Simplification 
In Table 1, we indicate the total number of transformations that have been done within the ten test 
documents (column Total number of transformations). In the next column, we indicate the number of 
transformations contained in the hundred sentences that have been manually evaluated (column 
Number of evaluated transformations). The column Number of correct transformations indicates the 
number of transformations that have been considered as correct by the evaluators. Finally, the last 
column Precision indicates the precision obtained at these steps. 

Table 1 Transformations done during the simplification and their evaluation. 

Transformation 
types 

Total number of 
transformations 

Number of 
evaluated 

transformations 

Number of 
correct 

transformations 

Precision 

Concordance 
(gender, number) 

14 14 6 0.43 

Concordance 
(verbs) 

138 49 32 0.65 

Concordance 
(determiners) 

575 28 22 0.79 

Passive to active 
transformation 

103 31 23 0.74 

Lexical 
substitutions 

1,153 1,153 - - 

Abbreviation 
developments 

159 159 - - 

 
The adjustment of grammatical concordance shows 0.62 of the overall precision. We can distinguish 
three types of concords within sentences, which we present, explain and exemplify in what follows: 
• Cases, in which it is necessary to concord words on gender and number, have low frequency (14 

occurrences only) and low precision (0.43) as well. In the following example, we can see that the 
noun phrase, upon which the verb must be concorded, has a nested structure, which may cause 
the failure for the automatic system: 
o simplified sentence: Cependant une surveillance devra être effectuée chez ces patients car 

certains symptômes(plural masculine) de la baisse du taux de sucre dans le sang peuvent être 
masquées(plural feminine). (Yet, the surveillance must be done in such patients because some 
symptoms due to the decrease of sugar level in blood can be hidden.) 

In this example, the system fails to compute the correct noun with which the concordance must be done: 
it decides on putting the past participle masqué (hidden) in plural feminine, while the correct form would 
be plural masculine related to certains symptômes (some symptoms). 
• We count 138 cases in which it is necessary to concord the verbal forms with the new subjects. 

Among the 49 transformations that have been evaluated, 32 are correct, which gives 0.65 precision. 
In the following example, the negation occurring in the sentence introduces specific syntactic 
structure and causes the failure of the correct transformation: 
o simplified sentence: La sertraline n’a provoquer(infinitive verb) l’apparition ni la stimulation ni 

l’anxiété associées à la d-amphétamine, ni la sédation et l’altération psychomotrice associées 
à l’alprazolam. (Sertraline did not cause occurrence, or stimulation, or anxiety associated to 
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d-amphetamine neither did it cause sedation or psychomotor alteration associated with 
alprazolam.) 

Here, the main verb is in the infinitive form provoquer (cause) instead of the past participle form provoqué 
(caused). 
• We count 575 cases in which it is necessary to concord the determiner. Among the 28 

transformations that have been evaluated, 22 are correct, which gives 0.79 precision. In the 
following example, it is necessary to contract the preposition with the determiner that follows, which 
the system fails to do: 
o simplified sentence: Dans les cas extrêmes de résistance de les(preposition+determiner) battements 

cardiaques très lents au traitement, un stimulateur cardiaque pourra être mis en place. (In 
cases of extreme resistance to treatment of slow heartbeats, cardiac pacemaker may be 
inserted.) 

In this example, the de les sequence must be contracted in des. 
Concerning the two other syntactic transformations: 
• The ten documents analyzed contain 103 sentences in the passive voice which have been 

transformed into sentences with active voice. The 31 sentences that have been evaluated show 
0.74 precision. Globally, this type of transformation is performed correctly. Among the errors 
observed, we can show this example: 
o source sentence: Les bêta-bloquants doivent être administrés avec prudence (The beta 

blockers must be administrated with caution.) 
o simplified sentence: Les bêta-bloquants vous devez administrer avec prudence (The beta 

blockers you should administrate with caution). 
The error is due to the syntactic structure chosen to make the sentence style personal when addressing 
the patient. Hence, the style of the sentence could not be respected. 
• The evaluation of the 11 segmented sentences shows 0.64 precision. These segmentations are 

triggered in the following cases: four relative propositions and three coordinated propositions that 
have been correctly divided, while two discursive markers (aussi [also]), and two subordinate 
propositions both introduced by comme (as) have been segmented incorrectly. Due to its inherent 
semantic complexity, we assume that this last case (subordination introduced by comme (as)) 
should be excluded from the sentence segmentation triggers. 

As for the lexical substitution, we count 1,153 cases of substitutions and 159 cases of abbreviation 
developments. First of all, the quality of such transformations depends on the quality of the exploited 
resource. Their quality is also evaluated according to the three metrics specific to simplification: 
• Simplicity: among the 100 evaluated sentences, 30 have been judged as badly simplified, which 

corresponds to 0.70 precision. The errors in the detection of simplified sentences may be due to 
the fact that simplified sentences become longer (contain more words): lexical substitutions of 
technical terms by their paraphrases and development of abbreviation make the sentences longer. 
Hence, in the following example, the source sentence contains 19 words while its simplified version 
contains 34 words: 
o source sentence: Cependant une surveillance devra être effectuée chez ces patients car 

certains symptômes de l’hypoglycémie peuvent être masqués (tachycardie, palpitations). (Yet, 
the surveillance must be done on such patients because some hypoglycemia symptoms may 
be hidden (tachycardia, palpitations).) 

o simplified sentence: Cependant une surveillance devra être effectuée chez ces patients car 
certains symptômes de la baisse du taux de sucre dans le sang peuvent être masquées 
(accélération des battements du coeur, battements du coeur gênants). (Yet, the surveillance 
must be done on such patients because some symptoms related to the decrease of blood 
sugar level may be hidden (increase of the heart rate, t palpitations).) 

Since several terms (hypoglycemia, tachycardia, palpitation) are replaced by the equivalent 
paraphrases, the sentence becomes indeed much longer and, for this reason, it may also become more 
complicated to parse and to understand. 
• Fluency: the average index of fluency if between 4.52 and 4.71, according to the evaluators. It is a 

relatively high value, which shows that globally the fluency is kept. We think that the fine-grained 
treatment of sentences (grammatical concordance and anaphora resolution) permits to preserve 
the fluency during the simplification. The Spearman correlation index is 0,2419. 

• Adequacy: the average index of adequacy is between 4.52 and 4.83, according to the evaluators. 
This is also a high value, which shows that the evaluators consider that semantics is preserved 
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during the simplification. We think that this index is mainly dependent on the quality of the resource 
used for lexical substitutions. Besides, the fact that the evaluators do not have medical training may 
bias this evaluation measure, as the evaluators present the potential to incorrectly judge the 
semantics of the evaluated sentences. The Spearman correlation index is 0,4409. 

These three evaluation measures are not used systematically in the existing works. We can only 
compare our results with those obtained in one previous work [19] done with texts in English. Globally, 
our system shows better scores for adequacy and fluency, which are between 3 and 4 in the cited work. 
Our simplicity scores are comparable with those from this previous work. As the correlation index 
between the annotators is quite low, we plan to involve more annotators in the process. 
If our method attempts to satisfy different desiderata from the existing simplification guidelines, it also 
shows that some aspects have to be improved yet. The evaluation proposed mainly indicates that the 
issues related to the syntactic transformation (sentence division, concordance, transformation from 
passive voice to active voice) are performed quite well but need still some additional improvements. 
Another perspective is related to the improvement of adequacy. For instance, abbreviations can be 
ambiguous and have several possible developments, like AFS, which means Agence Française du Sang 
(French Blood Agency) but also American Fertility Society. In our resource, 171 abbreviations are 
affected by ambiguity. We are currently working on context-based disambiguation of abbreviations with 
supervised methods. 

4. Conclusions 
In this paper, we described and evaluated a rule-based method dedicated to the simplification of 
technical documents from medical domain in French. In its functionalities, the method is inspired by 
previous research works in simplification, but also by the desiderata expressed in the existing 
simplification guidelines. Thus, we take into account different lexical and syntactic criteria. This leads to 
the simplification process performed at two levels and addressing several fine-grained issues 
(grammatical concordance, transformation passive→active, sentence segmentation, non-simplification 
contexts). An evaluation done on 100 sentences with specific simplification metrics shows that fluency 
and adequacy are well respected while the simplicity must be improved. This last issue is mainly related 
to the cases when lexical substitutions lead to the increase of the sentence size, due to the fact that 
simpler lexical equivalents are usually longer lexical units (paraphrases, definitions, abbreviation 
developments). We have several perspectives, such as taking into account other linguistics criteria and 
aspects and the improvement of simplicity. 
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Designing an App for Maternity Care: 
Improving Communication between Swedish 
Midwives and Arabic-speaking Women  
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Good communication is essential for good healthcare. In maternity care, inadequate communication 
may contribute to poorer outcomes in pregnancy. A large number of Syrian, Arabic-speaking 
immigrants arrived in Sweden in 2015-2016. A trans-disciplinary team acted as intermediaries 
between midwives and a technical company to develop a Swedish-Arabic communication app for use 
in antenatal care. An earlier study describes the creation of the content and the development of the 
prototype. This paper describes the next phase of the study, i.e., testing the prototype, refining the 
structure and content, and development of the next version. A user-centred approach with a norm 
critical perspective was applied. Workshops and observations were performed for interaction between 
the midwives and the research group, facilitating development from a user perspective. A final version 
of the app was developed. Future plans are to evaluate the app and produce a Swedish-English 
version. 

Keywords 
app development, Arabic-speaking women, maternity care, midwives 

1. Introduction 
Good communication is essential in healthcare to avoid misunderstandings and potential medical 
errors [1]. In maternity care, cultural and communication difficulties have been recognised as one of 
the reasons for poorer outcomes of pregnancy for immigrant women [2]. Studies have shown that 
immigrant women have a higher incidence of complications such as pre-term delivery, peri-natal 
mortality and low birth weight [3] and a higher rate of maternal and infant mortality [4-5]. In Sweden, all 
women who do not speak Swedish have the right to an interpreter but interpreters are not always 
available and are sometimes not equipped with the language skills required for a meeting between a 
midwife and her client. Furthermore, interpreters are often men and some women are reticent when a 
female interpreter is not available [6].  
Sweden has a long history of welcoming immigrants to its shores and 18.5% of its 10 million 
population is foreign born [7]. In 2015 and 2016 approximately 300,000 refugees arrived in Sweden, 
the majority from Syria. Midwives felt challenged when communicating with immigrant women 
requiring maternity care. Appointments took longer and, despite utilisation of telephone interpreters, 
midwives were dissatisfied, and feared that communication between themselves and non-Swedish-
speaking women (at the time, mostly Arabic) may not be adequate to provide safe and equal care [6].  
In 2016, we began a project to develop a multi-modal app for iPad to facilitate communication between 
Swedish-speaking midwives and Arabic-speaking women with the aim of improving care, 
communication and patient safety. The app was not intended as a replacement for interpreters, but to 
be used as a support tool. It could be used if an interpreter was not available or to provide clear 
information in the form of text, images and voice-over if a midwife wished to be certain that a woman 
had received the correct information. 
We adopted a trans-disciplinary approach, building a team of six: five university researchers: three 
from Swedish language, one from health informatics, one from midwifery education and an active 
midwife from labour ward who spoke Arabic. Seven midwives from antenatal care clinics participated 
in the project. 
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In an earlier study, we describe how we adopted an iterative user-centred design to develop the 
content for the app. To obtain the initial data regarding midwives’ work routines and roles, midwives 
were interviewed in a focus group. In addition, four field studies to observe midwives in meetings with 
women who required an interpreter, were carried out by one of the researchers. After obtaining the 
initial data, the researchers began to develop the content for the app. The required content covered all 
aspects of maternity care, that is, from conception to birth and the early weeks of a new baby’s life. 
Thus, the content included antenatal care, routine checks and tests performed during pregnancy, 
foetal growth, preparation for labour and delivery, breast feeding, immediate post-natal care and 
contraception. The content was multi-modal and included images, text and voice-over recordings. 
During the development phase, the research team met at least every four weeks to plan and discuss 
the content.  
After generating the initial content for the app, a workshop was held with the midwives so that we 
could go through the content with the potential end-users, checking that we had understood the role of 
the midwife, that the information was accurate and that the way in which we presented images was 
suitable. In addition, we corroborated the information with national guidelines for maternity care to 
double-check that it was evidence-based. Following the workshop, researchers continued to modify 
and refine the information. Next, a second workshop was held, leading to further refinements and 
modifications. The app content consisted of three main sections, greetings, obtaining information and 
giving information. The material was sent to a software developer who developed a prototype for 
testing. iPads with the app prototype were distributed to seven midwives in December 2017. 
The purpose of this paper is to describe how we tested and evaluated the prototype and how we 
developed the next version of the app. Figure 1 outlines the lifecycle model of this app. This study 
builds on our previous work by describing sections 4-6 of Figure 1. 
 

 
 

Figure 1 Lifecycle model of app development. 
 

2. Method 
The study was carried out using a user-centred iterative approach with a norm critical perspective. 
This meant that researchers worked closely with the potential end-users so that an effective app could 
be produced [8,9]. A norm critical perspective was adopted to avoid stereotyping with regard to 
gender, class and ethnicity [10] and to design an app that could be acceptable across different 
cultures. 
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2.1 Setting 

The study took place in the southeast of Sweden. The midwives were employed at regional antenatal 
clinics in six municipalities that included both urban and rural settings. Midwives in Sweden are 
responsible for antenatal, intrapartum and postnatal care. In antenatal care, midwives monitor 
pregnancy to promote maternal and foetal health. Their work aims to detect complications and identify 
risk factors during pregnancy and adheres to a national programme [11]. Assessments are based on 
women’s obstetric, medical and psychiatric history, family history, and lifestyle. 

2.2 Participants 

The midwives recruited at the beginning of the project continued the collaboration in the second phase 
of the project, moving from the status of prospective users to users. There were seven midwives all of 
whom worked in antenatal care. The prototype of the app was uploaded to iPads and these were 
distributed to seven midwives in December of 2017. At a meeting with two researchers, the midwives 
were shown how to use the iPads and had the opportunity to try them out and ask any questions they 
might have. They were encouraged to use the iPads as and when required to aid communication 
between themselves and Arabic-speaking women.  

2.3 Data collection 

There were two methods of data collection: two workshops and one observational study. Workshops 
are a useful method when a dialogue is required between potential users and researchers. It allows for 
discussion and a close relationship to be nurtured between two parties. Observations allow for deeper 
insights into usability. 
 
Workshops 
The workshops were held at the university campus, one in February 2018 and one in February 2019. 
Each workshop lasted approximately two hours. The first workshop was attended by four midwives 
and the aim was to find our how the app had worked in practice. The second workshop, in February 
2019 was to demonstrate the new version of the app and was attended by six midwives. Workshops 
were audio-recorded and transcribed. 
 
Observations 
Observations were carried out at a rural antenatal clinic in October 2017. Interactions between a 
Swedish midwife and Arabic-speaking women were observed when the iPad with the app was in use. 
Two meetings were observed, the first woman attended the clinic for a six-week post-natal check-up 
and the other for her second visit with the midwife in the 12th week of pregnancy. There was a short 
discussion with the midwife following the visits at which the midwife was asked how she felt about the 
visit and if the app had been useful. At both meetings an interpreter was present by telephone at the 
beginning of the appointments but had to leave before the appointments were finished. Field notes 
were taken of each exchange and interaction. 

2.4 Data analysis 

Transcriptions were made from the audio-recordings made at the workshops. Qualitative data from the 
observations were organised and discussed at length within the project group to identify any further 
app requirements. Detailed descriptions of required alterations to the app were collated.  

2.5 Ethical issues 

Ethical approval was received for the project from the Regional Ethical Review Board, Linköping, 
Sweden (Dnr 2017/166-31). The midwives received oral and written information about the aim of the 
study. They were told that participation was voluntary and that they could withdraw at any time without 
explanation. Confidentiality was assured. Written informed consent was obtained from the midwives. 
Before the data analysis began, all data were anonymised.  
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3. Results 
The results are presented chronologically, i.e., in the order in which the data were collected: workshop 
1; field studies 1 and 2; workshop 2. 

3.1 Workshop 1 

iPads containing the prototype were distributed to the participating midwives in December 2017. In 
February 2018, a workshop was held. Five midwives and three researchers attended.  At this time, the 
midwives had had access to the app for two months. The midwives spoke freely and the rapport within 
the group was good.  
Three of the midwives had used the app with Arabic-speaking women. One midwife had used it 4 
times. Three of these times had been at first meetings with new clients, so early in pregnancy. She 
found it was easier to introduce the app when it was a first meeting. She had also used the app at a 
postnatal visit and found the section on contraception useful. Two of the midwives had used the app 
eight and ten times respectively. The remaining two midwives had not had the opportunity to use it as 
they had not met with Arabic-speaking women during the two months in which the app had been 
available. 
The midwives mentioned that as some time had passed since the first influx of new immigrants, they 
had become more used to integrating interpreters into visits with non-Swedish speaking clients. 
Furthermore, some of the Arabic-speaking women now understood a little Swedish and this made 
meetings somewhat easier. Midwives told us that they usually looked at the app with the women but 
sometimes left the women, or women with their husbands, to watch a film by themselves while the 
midwife did something else. There were two main issues highlighted by the midwives, one related to 
functionality and the other to content. Below are some examples of what the midwives related. 
 
Issues related to functionality  
The midwives stated that the sections on obtaining information, for example, past obstetric history, 
had not been useful as they anyway had to document that information in the electronic health record 
(EHR) using another computer. Thus, the iPad was not useful in this instance as it was quicker to use 
the interpreter and the EHR. 
In relation to history taking, if they used this section, e.g., because no interpreter was available, they 
said that they needed a better overview as it was difficult to find the questions and they had to switch 
from one section to another searching. “Could you put some favourite questions in a special section?” 
Generally, they found the information section difficult to navigate and asked if there could be some 
kind of contents list. 
The information giving section of the app contained a series of films, made from images with a voice-
over recording. The midwives said that sometimes they wanted to show a certain picture within the 
film, but that it was difficult to navigate to a desired picture. They wanted to be able to click directly to 
certain images. 
A particular problem was that the film on contraception was very long and it was difficult to get to the 
section they needed within the contraceptive film. They said that hormone methods were the most 
useful and asked, “Could it (the film on contraception) be divided into smaller sections?” Furthermore, 
the midwives said that ‘Introduction to antenatal care’ film was too long. This meant that it could not be 
shown to the women within the duration of the visit. 
 
Issues related to content 
According to the midwives, the most useful sections were the introduction to maternity care, labour 
and delivery, pain control in labour, postnatal care and contraception. These sections are all within the 
‘information giving’ section of the app. 
During one of the meetings, a female Arabic-speaking interpreter had reacted to the words, ‘It’s painful 
to insert a coil’. This created some discussion about content and finally one midwife suggested to 
concentrate on methods and take away the information about side effects. Midwives also asked 
whether more languages could be added to the app. 
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3.3 Observations 

Two observational studies were carried out in a rural antenatal clinic in which the researcher observed 
meetings between a midwife and Arabic-speaking women. The following is a brief description of the 
most significant observations. 

3.4 Field study 1 

The first appointment was with a woman who was 10 weeks pregnant with her second child. It was the 
second meeting with the midwife. The woman could speak and understand a little Swedish. The 
interpreter was contacted and communication began. 
This meeting had several aims: 

• To go through the health assessment form to obtain a complete medical and family history  
• To check the mother's health status  
• To carry out some tests, including a urine test and blood tests, and measure blood pressure 

and body weight  
 
Finally, the midwife showed the woman the section on ‘labour and delivery’ in the app. The woman 
listened closely and stared at the screen. She was clearly interested, but then, the midwife had to 
move on to the next patient. One of the problems this woman had was nausea so the midwife 
suggested that the researcher showed the woman some information on the app about nutrition and 
exercise. The researcher sat with the woman and her husband and looked at parts of the ‘lifestyle’ 
section of the app. They watched carefully. On the slide about nausea and vomiting, the woman was 
smiling and nodding her head. They both said they thought the app was good.  

3.5 Field study 2 

The second woman attended the clinic for a six-week postnatal visit and her baby was with her. This 
was her sixth child. At the beginning, the midwife contacted the interpreter by telephone and 
communication began. First, the midwife asked about the recent delivery, how the mother experienced 
it, how her recovery had been following the Caesarean section, how the new baby is, and how it was 
going with breast-feeding. 
Next, the midwife brought up the subject of contraception. The woman said, “When I don’t have 
periods, I won’t get pregnant.” 
At this point, the interpreter had to leave the meeting because of another appointment. The midwife 
continued, speaking slowly in Swedish and telling the woman it is important to consider contraception. 
(The midwife wanted to emphasise its importance because there were six children and the last three 
had been by Caesarean section implying considerable risk if there were to be another pregnancy). 
She showed the woman the app on the iPad and told her that the information was in Arabic. She 
selected the section with hormonal contraception. The woman watched and listened intently. When it 
got to the part about progestin implant, the midwife pointed at the picture, then looked directly at the 
mother, smiled, and gave a ‘thumbs-up’ for this method. The mother shook her head and said “no, no”. 
Next, the midwife pointed to the picture of the progestin (contraceptive) injection and the mother shook 
her head to that too. Then the woman made some gestures that indicated Coitus interruptus or the 
‘withdrawal method’. It was difficult to find this method on the app but together with the researcher, it 
was found. The woman listened to the voice-over and said, “I know that, I can do that”. 
 
Summary of challenges identified during workshop 1 and observational studies 
3.6 App content and structure Workshop 1 underlined that there were problems with the structure of 
the app. This confirmed what the research team had noted regarding navigability when they first saw 
the prototype. The comments from the midwives helped to define the structural changes that were 
required. The observations also clearly demonstrated how crucial it was that the midwife could go 
directly to a specific section of the app to give the exact information needed at a particular time.  
Although field studies were limited in number, valuable information was gained during the 
observations. This demonstrated that the content of the app was appropriate and appreciated by both 
midwives and clients. Furthermore, it was clear that the app provided support for the midwife in her 
efforts to ensure that women received timely and accurate information in the event that an interpreter 
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suddenly had to leave the meeting if the midwife was running slightly late, or ran out of time before her 
next appointment. Moreover, it was noticeable that Arabic-speaking women appreciated hearing 
information in their own language. 
Midwives sometimes let women, or women and their husbands look at the app by themselves. This 
allowed some time to be spared, e.g., if the midwife was running late, the couple could continue to 
receive information while she commenced her next appointment. Saving time is an important feature 
given time restraints and that midwives often feel stressed because of lack of time [6]. Moreover, it 
gave the parents the opportunity to view and listen to information in their own language in peace and 
quiet. This indicates that the app would be useful for women beyond actual visits to the midwife. 
Informed by the workshops and the observational studies, work continued to develop and refine the 
prototype. A new structure was devised and a plan of the structure was mapped-out in order to 
communicate requirements to the software company. This included menus with headings and sub-
headings that would appear on the left-hand side of the screen so that navigation could be simple and 
intuitive. Films that the midwives had experienced as too long and hence difficult to navigate were 
carefully reviewed and divided to more appropriate lengths, with subsequent new headings. In the 
prototype there were 14 films, with a duration ranging from 40 seconds of six minutes. The new 
version had 29 films and a range of 25 seconds to four minutes. 
Expansive discussions took place to perfect the content, and to ensure culturally sensitive language 
and diverse images. Midwives within the research team reassessed the content for accuracy, and 
Swedish language experts examined the language for the script to ensure the language was clear, 
unambiguous and culturally neutral. The team discussed the need to include images of women from 
diverse backgrounds and viewed the material from a norm-critical perspective [10]. One example is 
that they discussed the best way to express to women that they should be punctual in attending 
appointments, as this was something the midwives had emphasised. However, culturally, people have 
varying attitudes towards time-keeping and it was important that this was relayed in a polite and 
friendly manner. For example, a quote that began as “Be sure to come in time for your appointment!” 
changed to “It is important to come in time so that you have time to ask questions and get the care you 
are entitled to. Please cancel your visit in advance if you can’t come or if you are sick. This way, 
someone else can be offered your appointment.” Thus, content was further refined following 
discussions in the project team about language and cultural aspects. 
Researchers worked individually or in pairs for specific development: planning a new structure; 
dividing films to appropriate lengths; working on language to ensure it was clear and unambiguous; 
translating from Swedish to Arabic; writing scripts, making recordings; checking that all information 
was evidence-based and followed national guidelines for maternity care. The desired changes were 
sent to the software company in November 2018 to produce a new version of the app. Examples of 
the layout and content of the revised version can be seen in Figures 2 & 3. 
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Figure 2 Screenshot of medical history, asking about allergies (obtaining information). 
 

Figure 2 shows a page from the from the ‘obtaining information’ section with questions about the past 
medical history. The question is ‘What are you allergic to?’ A dropdown list with a green background 
becomes available with a selection of possible allergies: Gluten, Lactose, Peanuts, Nuts and Egg. It is 
possible for the woman to click on the dropdown list to show which allergies she has. 

 
Figure 3 Screenshot showing advice on nutrition in case of nausea (giving information). 

 
Figure 3 shows a screenshot from the Information Giving/Nutrition section of the app. The title is 
‘Nausea and Vomiting’. As can be seen, the picture describes foods that should be avoided and foods 
that may be suitable in the event of a woman suffering from this problem during pregnancy. The 

Illamående och kräkningar
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images were chosen to be as communicative as possible on the premise that a picture paints a 
thousand words.  

3.7 Workshop 2 

The second workshop was held in February 2019 with the purpose of distributing the iPads with the 
new version of the app and instructing the midwives on the changes that had been made. The 
workshop was held by two of the researchers and six midwives attended.  
One researcher introduced the app and demonstrated the new structure of the app the most important 
changes. Then the midwives were given the iPads and several possible scenarios so that they could 
practise navigating through the various sections of the app. This included background information, 
medical history and obstetric history. For instance, they were asked to find out when a woman last 
menstruated by clicking on ‘background’, ‘health’, ‘menstruation’ and the question, “What was the first 
day of your last menstrual period?” When the calendar appeared, the midwives should select ‘Arabic’ 
as the language and scroll through the dates.  
In the ‘giving information’ section, the midwives were asked to find the film introducing antenatal care, 
change the view to full screen and test fast forwarding the film to pause at a particular image. Another 
exercise was to find the film about the ‘morning-after pill’, start to play it in Swedish, then change the 
language to Arabic. They were asked to check further information sections to familiarise themselves 
with the new structure and the revised content.   
This was followed by a period of discussion and a chance for the midwives to comment on their first 
impression of the new version. The midwives could immediately see that it was easier to get an 
overview of the content. They also appreciated that many of the films had been divided into a series of 
shorter clips. The midwives also inquired whether more languages could be added, particularly 
English. They said that sometimes women spoke some English but midwives did not feel they were 
proficient enough in English to use it professionally. 

4. Discussion 
Testing the prototype gave information for the continued development of the app. Issues related to 
functionality, user-needs and content were evaluated, resulting in revision and refinement for the new 
version. Poor communication can lead to negative outcomes of pregnancy and communication may be 
assisted by technology [12]. This paper describes how we carried out the second phase of 
development of a communication app. This involved testing of the prototype by midwives, a workshop 
with midwives after two months of testing, a period of revision within the project team during which 
time questions arose about what was actually happening during use of the prototype in the field. In 
turn, this led to the research team carrying out observational studies in October 2018.  
Adding extra data collection methods can be necessary during a design process. As Berg 2004 points 
out, “the optimal way to involve end-users can only be discovered during the process” p 169 [13]. User 
involvement was essential to ensure that the midwives felt they have had an influence over the 
content. A major consideration was to select the most important content. The midwives’ ‘wish list’ had 
a tendency to grow, for example, there was a request to add information about special services 
available to women who had a fear of childbirth, but there were limits to what could be included and, 
thus, the research team had to be stringent about what could be added and were guided by national 
standards for basic ante-natal care programmes. In addition, meetings between midwives and women 
had time limits, therefore, films had to be succinct, accurate and useful. The phenomenon of end-
users having increasing requests has been noted previously [13].  
A new structure was essential for the app to function efficiently. During the second workshop, when 
the revised version was distributed, it was confirmed that the structure was greatly improved as 
midwives soon became familiar with the app. Midwives also noticed that some content required further 
refinement. The improved structure may have made it easier to see the content more clearly and the 
midwives were encouraged to be vigilant and to make any further requests before the end of March 
2019 so that we could make any final adjustments to the final version. This underlines the importance 
of collaboration through user-centred design in which there is an open dialogue between designers 
and potential end-users, essential in the process of developing the usable technology [9,14,15].		
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An important part of the development process was the extensive discussions that took place within the 
project team. The team met at least every four weeks to plan and develop.	Norm critical perspectives 
were discussed to ensure equality and avoidance of stereotyping [8]. Images included women from 
different parts of the world, and of fathers to show that they were welcome to attend the health centre 
or hospital with their wives. The language used in the texts and recordings was also discussed 
expansively, to ensure unambiguous and culturally suitable language. Furthermore, these discussions 
included ascertaining that all content was evidence-based. Triangulating results from the workshop, 
observations and research team discussions helped to further refine the prototype.	The final version is 
in use but it is currently only available for iPads. Organisationally, it was problematic for midwives to 
download the app. Thus, the app content is currently being adapted to become accessible from a 
bespoke website. This will make the app more widely available and easily accessible for midwives all 
over Sweden. Although we stress that the app is for use by midwives in maternity services, this study 
also indicates that the app was useful for women and couples to look at by themselves. Thus, a 
website could also be useful for Arabic-speaking women or Swedish-speaking women who want to 
access reliable information about maternity care at any time. Future plans, in lieu of gaining further 
funding, include to produce a Swedish-English version of the app. In addition, we plan to evaluate the 
current version. 
 
Limitations 
We are aware that we may have benefitted from further observations and with more than one midwife. 
However, it was very difficult to arrange visits because of time constraints, difficulty in making direct 
contact with busy midwives and finding times when a researcher was available at the same time there 
was an appointment with an Arabic-speaking woman.  
	

5. Conclusions 
This study confirmed the need for user involvement when developing an app to be used by healthcare 
professionals. Midwives, for whom the app was created, are clearly the best people to ask, firstly, 
about the content and, secondly, about their experience of usability, as they are the people who will 
use the tool. The study also highlights the benefits of a trans-disciplinary team to act as intermediaries 
between the users and the people producing the app. The trans-disciplinary team could examine the 
app from several perspectives. They modified the language to ensure accurate communication, 
included a norm-critical design to emphasise equality for women from different ethnic backgrounds 
and discussed the content and function of the app from the viewpoint of several disciplines. In 
conclusion, combining a user-centred approach, norm-critical design and a trans-disciplinary team 
adds to knowledge about how a successful healthcare app can be created and promotes bridging the 
gap between technology and practice [16]. 
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The Swedish government has recently invested millions in ‘welfare technologies’, which are aimed at 
both enhancing safety and solve the demographic problem of an increasing elderly population and a 
consequent lack of healthcare personnel. Studies have shown that when welfare technologies are 
implemented, core values are getting lost due to a lack of knowledge on how to transform the 
caregiving and care-taking relationship through the use of digital technology. This study investigates 
correspondences between values associated with two welfare technology definitions and the ideal-
types of a welfare and an industrial society. The results show that the definition created by IT & 
Telecom Industries includes values that are similar to those of the industrial society ideal-type, while 
the definition created by the Swedish Auxiliary Institute includes values similar to those associated 
with the welfare society ideal-type. This shows a gap in value prioritization of the creators of these 
definitions, which leads to confusion regarding the purpose of welfare technologies. 

Keywords 
Definition, ideal-types, industrial society, welfare society, welfare technologies. 

1. Introduction 
‘Welfare technologies’ are technologies that aim to support vulnerable people, such as elderly and 
impaired people, their relatives and sometimes their caregivers, in their everyday lives and work. 
Alarms, planning systems, robots and applications used in the care sector are all examples of welfare 
technologies, together with assistive technologies and applied in the care sector. In 2018, the Swedish 
public sector invested 350 million SEK in increasing the implementation and use of welfare 
technologies within municipalities to support citizens and improve their safety. This demonstrates the 
public sector’s strong will to improve welfare in Sweden. But supporting the vulnerable in their 
everyday lives is not the only argument raised to advocate for welfare technologies. The demographic 
problem—that is the increasing number of people over 80 years of age and the lack of educated 
caregivers to take care of them—is also a pressing problem. This argument is raised from an 
economical perspective, where the aim is to replace caregivers with technologies, resulting in a more 
effective working process, enabling more patients to be taken care of with the same resources and 
within the same timeframe as before. This solution may provide a better working environment for 
caregivers but it may also make them more time-focused. According to Andersson and Kvist [1], 
elderly care in Sweden has recently become more and more influenced by neoliberal politics, which 
emphasize economic efficiency and cost reductions through market competition. This may be one of 
the reasons why Frennert’s study on municipalities’ implementation of welfare technologies finds that 
the core values of care are being lost in the quest for digitalization and that, currently, there is a lack of 
knowledge on how to transform the caregiving and care-taking relationship through the use of digital 
technology [2]. In other words, the values included in the creation of welfare technologies do not 
always correspond to the values of the caregiving and care-taking relationship. Critique has also been 
turned towards how new technology in care organizations can threat the care workers own definition 
of what constitutes good care by focus to much on performance [3-8]. Regarding the existing 
definitions of welfare technology Brynn (2016) identifies them as multiple and vague and that there is a 
need for them to be set [9] in the quest for a common understanding of the purpose and aim of welfare 
technologies. 



Annika Hasselblad 

Proceedings of the 18th International  
Symposium on Health Information  
Management Research 

94 

There exist two diverging perspectives on the purpose of welfare technologies. From one perspective, 
they are welfare-oriented technologies that provide safety and support for vulnerable people, while on 
the other, they are related to economic values, such as cost reduction. This means that there exists a 
confusion among the concept of ‘welfare technologies’ related to how it is expressed and what it is 
associated with. The purpose with this study is to investigate this confusion further and create a 
deeper knowledge about it. This by taking on two different definitions of ‘welfare technology’ one 
created by the private sector (The Swedish IT & Telecom industries) and another by the public sector 
(The Swedish auxiliary institute) representing the creators and the users of welfare technologies. As 
the private sector are associated with the private market and values within it such as financial 
efficiency, and the public sector are associated with ‘public good’, the logic or behind the two 
differentiate. Because of this difference this study has chosen to analyse the two definitions (table 1) 
one created by IT and Telecom Industries and the other by the Swedish Auxiliary Institute 
(Hjälpmedelsinstitutet) by using societal ideal-types. 

Table 1. Two definitions of ‘Welfare technology’. 

IT & Telecom industries The Swedish Auxiliary Institute 
‘Welfare technology includes technology and 
services that facilitate and streamline access to and 
use of welfare services such as services in 
healthcare, care, school, the environment and 
culture. Welfare technology, a concept that has been 
used in Denmark for several years, is necessary to 
ensure the welfare of society as demographics 
change, fewer people apply for jobs in the area, and 
the economic opportunities in society require 
rationalization and productivity improvements’. 

‘Welfare technology can contribute to 
increased security, activity and participation in 
society. Welfare technology includes 
knowledge and use of technology that can 
contribute to increased security, activity, 
participation and independence for people 
with disabilities of all ages and their families’. 

 
By using ideal-type analysis the values within the definitions are compared with values within the 
ideal-types of welfare and industrial society as they are assessed to be good representatives of the 
public and private logic. The aim then, is to identify the extent to which the creators of the definitions 
are influenced by values and driving forces within one or neither of the ideal-types. If the values within 
a definition correspond to some degree, with one of the values within the ideal-types, the creators may 
also have other corresponding fundamental values associated with the ideal-types. Depending on who 
the creators and users of the welfare technologies are, these fundamental values may play a big role 
due to their effects on the creation process.  
This paper proceeds as follows. It begin by presenting of the analytical framework which consists of a 
presentation of the ideal-types methodology and how it can be used in qualitative data interpretation. 
Thereafter the two ideal-types of an industrial and a welfare society are presented followed by a 
method chapter explaining the value interpretation process of the ideal-types and the definitions, 
together with the comparative analysis. The results are presented in the form of values within the 
ideal-types followed by a comparison among them and the values within the two definitions. Further an 
analysis of the result is provided and later a discussion that relates the result to a bigger picture, finally 
ending with a summarizing conclusion. 

2. Analytical framework 
This section begins with an explanation of values followed by a presentation of ideology and idela-
types of an industrial society and a welfare society. 
Driving forces are forces that make people or societies do certain things to reach certain goals, which 
often relates to values. When discussing what value means, several terms arise, including 
instrumental value, final value, subjective value and objective value. If something is instrumentally 
valuable, it can lead to something that is valuable but may not be especially valuable in itself, whereas 
if something is finally valuable, it is valuable for its own sake [10]. In this study values are used to 
enable comparison among definitions and ideal-types, this by identify values within them. 
According to Fredden (2003), ‘ideology’ is one of the most controversial terms in the political 
vocabulary, and ideologies are ways of interpreting our political and social environments [11]. In a 
neutral sense, an ideology can be explained as a description of the organization of the beliefs of a 
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population or a culture. Today, the word often carries a negative connotation, as it divides people 
according to sets of distinct beliefs [12].  
Weber explains the usage of an ideal-type as a way of understanding the characteristic features 
empirical data. Ideal-types are not a description of reality but it aims to give an unambiguous means of 
an expression such as a description and it is formed by one or more points of view into a unified 
analytical construct [13]. The methodology behind using ideal-types are often related to Max Weber as 
the creator and called ideal-type analysis. It can be explained as bringing particular case, full of messy 
particulars, under a heading of and ideal typical, resulting in that some of those particulars get 
eliminated. This means that when creating an ideal-type the selection depend on value-relevance. [14]  
This study is using ideal-type analysis to investigate the values within two definitions of welfare 
technology. By creating the ideal-types of a welfare and an industrial society the definitions are 
analysed by correlation among the values existing in the definition and the ideal-types. 
One important note is that I am aware of the fact that the welfare society has developed from the 
effects of an industrial society and therefore separating of the two are not so simple. But in this study 
this separation of the industrial and welfare society are used to create very exaggerated and 
distinctive pictures of the two illustrating their extremes.  

2.1 The ideal industrial society 

The industrial society is a well-discussed subject, and many authors have made attempts to describe it 
[15] [16] [17]. This section attempts to create an image of the ideal industrial society and identify its 
values and the driving forces behind it to create an ideal-type. In the 1970s book The Coming of Post-
Industrial Society, Bell [15] creates a picture of a future post-industrial society that has evolved over 
three eras, from pre-industrial to industrial to post-industrial society. In pre-industrial society, farming 
was the most common way of providing for a family. Raw materials were the output, and nature and 
climate played a significant role. When the Industrial Revolution began, we entered industrial society. 
Farmers were played out by mass production because of the rise of the steam engine. In this new 
industrial society, financial values were the focus and white-collar jobs were established. Production 
was racing against the clock with a focus on efficiency and increasing profit. This era is often 
associated with a positivistic philosophy. Currently, we have entered the post-industrial society in 
which knowledge, technology and innovation are key factors. The economy has become global 
because of developments in technology, which have resulted in increased communication capacities. 
Even though we have entered a new social order, the mind-set of industrialization is still strong. In this 
study, Bells account of an industrial society is used as a basis for creating an industrial society ideal-
type. 
The Industrial Revolution brought a shift towards mass production led by the private sector, which Bell 
calls the economizing mode. The economizing mode comprises the essential technique for waste 
reduction and is associated with words such as ‘maximization’, ‘optimization’ and ‘least cost’ – in short, 
the components of rationality. The value system of a production or industrial society is centred on 
economic growth and its cultural value, especially in Western society, which has seen an increase in 
the private consumption of economic goods [15]. 
The economizing mode also has a number of drawbacks. The first is the fact that it only measures 
economic goods. A lot of things that humans value are free, including clean air, pure water, 
satisfaction at work and meeting friends. The second drawback is the existence of ‘spill overs’, such 
as the increase in the social costs of air pollution as a result of the increase in automobiles. The third 
and last drawback that Bell mentions is an imbalance between public and private goods. In popular 
psychology, taxes are considered to be ‘money taken away from me by them’ instead of a necessary 
purchase of public services [15]. 
According to Bell’s comparative schema, the industrial mode of society can be described by ten 
factors: mode of production, economic sector, transforming resources, strategic resources, 
technology, skill base, methodology, time perspective, design and the axial principle [18]. The 
industrial society, according to Bell, can be described as a goods-producing, manufacturing society, 
which mainly uses machine technology. In the industrial society, ways of transforming the resources of 
oil, gas and coal were constantly being improved by engineers and semi-skilled workers. Using the 
strategic resource of financial capital, the industrial society constantly strove towards economic 
growth. 
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2.2 The ideal welfare society 

According to Pierson, the word ‘welfare’ is related to ‘well-being’ or ‘the material and social 
preconditions for well-being’. It can be separated into the following three concepts [19]. 

1. Social welfare: the collective and sometimes sociable provision or receipt of welfare. 
2. Economic welfare: those forms of welfare secured through the market or the formal economy, 

such as through the church, voluntary organizations and the family. 
3. State welfare: the social welfare provision provided through an agency of the state, such as 

governmentally financed health care, education and the state pension. 

There has been confusion about where to draw the line between social and state welfare or whether 
they are interchangeable. State welfare is referred to as state operations that meet key welfare needs, 
such as health care, education and social services, and is often based on the logic of economy, 
whereas social welfare refers to the actual welfare movement among citizens, such as demonstrations 
of solidarity, helpfulness and other welfare values. Daily argues that the concept of welfare has a 
string moral content, meaning that it not only involves how we live ourselves but also how we believe 
others should live. [20] 
In this study, the welfare society ideal-type is based on the concept of social welfare because of its 
focus on core welfare values for citizens and not economic values, such as state budgets and 
operationalization. The state welfare perspective is not an optimal basis for creating an ideal-type of a 
welfare society as it involves economic values. 
In relation to the previously mentioned economizing mode, Bell also discusses a socializing mode [18]. 
This involves a more conscious way of judging a society’s need from a ‘public interest’ perspective. 
His explanation has two fundamental aspects. The first is social justice, which he defines as the 
inclusion of all people in society, and the second is a distinction between individual and social goods. 
Individual goods are the goods an individual can buy for him- or herself, such as clothes, electronics 
and cars, and social goods are communal services such as public parks, water resources and 
highways. This means that the socializing mode is more focused on social justice and collective 
thinking aimed at creating a society that includes everyone. As this explanation is still to some extent 
too operational to explain the ideal-type of a welfare society, a more political image will be used. 
In the book On the Other Side of the Welfare State, Lagergren discusses the ideology of the welfare 
that has been a foundation for the creation of the Swedish welfare state. Metaphorically, the ideology 
is termed the ‘peoples home’ (‘folkhemmet’ in Swedish), which creates an idealized cognitive model of 
a safe society built on solidarity. The word is derived from the industrial era when patriarchal rules 
within families, which ruled the labour market at the time, were destroyed. Market competition meant 
that people were individually judged, and the traditional family roles within the labour market were 
destroyed. To preserve the family feeling, a political parent community called ‘the people’ was borne, 
which was later related to a society called the ‘people’s home’ [21]. 
Lagergren also described the ideology of the ‘peoples home’ as collectivism, according to which 
individuals are created by communities. The moral ground of this politics relates to solidarity and 
societal motherhood, where citizen’s attitudes are based on obeying the communal demands of 
society. The nature of ethical properties is that they are built on moral premises where norms are 
separated from a historical context [21].  
Two of the most obvious characteristics of an ideal welfare society are fairness and equality. These 
words are often used to describe the notion of a welfare society. The main building block to create this 
society is the assumption of human morality. If humans in a welfare society do not have morals, 
meaning the motivation to make the ‘right’ choice instead of the ‘easiest’ one, the whole society will fall 
apart. For example, Penelope Hall argued in a text from the 1950s that the basis of a welfare state 
rests on ‘the obligation a person feels to help another in distress, which derives from the recognition 
that they are in some sense members one of another’ [22]. 
Lagergren interprets various political metaphors connected to the ‘peoples home’ and identifies a 
number of core values from political statements: free rights, the provision of safety and care, order and 
organization, common solutions in everyone's best interest, solidarity, thoughtfulness, cooperation, 
helpfulness, trust, community and togetherness, a society built on two genders, functionalism, equality 
and no privileged or revoked. 
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3. Methodology 
Using a comparative methodology [23] this study investigates the similarities among the values 
contained within two definitions of welfare technology and the values and driving forces behind the 
ideal-types of a welfare society and an industrial society. The purpose is to investigate the extent to 
which the creator of a definition affects the values behind the definition. The methodology of this study 
can be divided into three steps, which are explained below. 
First, an analytical framework is constructed by creating two ideal-types [14], one of a welfare society 
and one of an industrial society. For the ideal-type of an industrial society, Bell’s account of the 
development of a post-industrial society derived from an industrial society is used [15]. The ideal-type 
of a welfare society is based mainly on Lagergren’s political vision of the ‘peoples home’ [21], which is 
an account of an ideal of the society and not the existing reality. 
Second, after the two ideal-types have been established, an interpretative methodology, consisting of 
text reading and analysis, is performed. The purpose of this is to identify the values and driving forces 
behind the two ideal-types, resulting in a summarized list. This list is later used as a framework for the 
analysis of the two definitions of welfare technology. 
In the third and final step, the values found in the definitions to the list of values and driving forces 
behind the two ideal-types. The identified similarities are presented in the results chapter and then 
analysed and discussed from the perspectives of both the creators and the users of the technologies.  

4. Values in welfare technology 
This chapter presents the results of this study, beginning with a list of values and driving forces that is 
summarized from the ideal-type of a welfare society and an industrial society. This is followed by a 
comparison of the values listed for each ideal-type and two different definitions of welfare technology. 
The results of the comparison present the similarities between the definitions and the ideal-types of a 
welfare and an industrial society. 

4.1 Values and driving forces 

By reading and analyzing the two above texts in chapter 3, table 2 could be created from summarizing 
the idea-type values and diving forces that appeared one time or more in the text. The values and 
driving forces are from now on called values for the benefit for the reader. Table 2 presents the values 
without mutual order. 

Table 2 Summary of values and driving forces behind the ideal-types of a welfare society and an 
industrial society. 

SUMMARY OF VALUES AND DRIVING FORCES 
Welfare ideal-type Industrial ideal-type 

Moral 
Public interest 

Justice 
Inclusion of all people 

Social goods 
Free rights 

The provision of safety and care 
Order and organization 

Common solutions in everyone's best 
interest 

Solidarity 
Thoughtfulness, cooperation, helpfulness 

and trust 
Community and togetherness 

Functionalism 
Equality 

No privileged or revoked and a society 
built on two genders 

Mass production 
Clock 

Effectivity 
Increase profit 
Maximization 
Optimization 

Least cost 
Rationality 

Increase private consumption of economic goods 
Goods producing 

Manufacturing 
Engineer 

Empiricism and experimentation 
Financial capital 

Economic growth 
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4.2 Value comparison 

According to the Cambridge Dictionary (www.dictionary.cambridge.org. Date: 2020-01-20), a definition 
is a statement that explains the meaning of a word or phrase, describing the features and limits of it. 
The two definitions (table 1) used in this study are gathered from a pilot study carried out by the 
Swedish Association of Local Authorities and Regions (SKL) together with Swedish IT and Telecom 
Industries (IT&Telekomföretagen) [24]. The two definitions have different creators: one was created by 
IT and Telecom Industries and the other by the Swedish Auxiliary Institute (Hjälpmedelsinstitutet). 
Table 2 presents the two definitions translated from Swedish into English. The values identified in the 
definitions are marked in bold text in Table 3. 

Table 3. Identified values within ‘welfare technology’ definitions. 

IT & Telecom industries The Swedish Auxiliary Institute 
‘Welfare technology includes technology and 
services that facilitate and streamline access to 
and use of welfare services such as services in 
healthcare, care, school, the environment and 
culture. Welfare technology, a concept that has been 
used in Denmark for several years, is necessary to 
ensure the welfare of society as demographics 
change, fewer people apply for jobs in the area, and 
the economic opportunities in society require 
rationalization and productivity improvements’. 

‘Welfare technology can contribute to 
increased security, activity and participation 
in society. Welfare technology includes 
knowledge and use of technology that can 
contribute to increased security, activity, 
participation and independence for people 
with disabilities of all ages and their families’. 

 
The definition from the Swedish IT & Telecom Industries shows values that are similar to those of the 
ideal industrial society. Values such as productivity, rationalization and economic opportunities 
correspond to increase of profit, least cost, goods-producing, financial capital and economic growth, all 
of which are listed as values of the industrial society ideal-type in table 2. The definition is focused on 
solving the demographics problem—the fact that the elderly are getting older, creating a shortage of 
educated caregivers—from an economic perspective. According to this view, the purpose of welfare 
technologies is to fill the gaps created by the shortage of personnel in welfare organizations, resulting 
in reduced costs and productivity improvements. Even though many of the values correspond to the 
values of the ideal-type of the industrial society, some of them, such as rationalization and facilitation, 
also corresponds to the welfare value of functionalism. 
The definition created by the Swedish Auxiliary Institute in which values such as security, activity, 
participation and independence can be found, relates to the following welfare ideal-type values found 
in table 2. Security corresponds to the welfare society ideal-type values of providing safety and care, 
activity, common solutions in everyone’s best interest, participation, solidarity, thoughtfulness, 
cooperation, the inclusion of all people, helpfulness, independence and free rights. The definition does 
not focus on any of the economic values found in the account of the industrial society ideal-type, such 
as economic growth, consumption of economic goods or least cost. 
To summarize the results show that the values found in the definition by Swedish IT & Telecom 
Industries correspond significantly with the values found in the account of the industrial society ideal-
type, while the values found in the definition by the Swedish Auxiliary Institute correspond more to 
values found in the welfare society ideal-type. 

5. Analysis 
The results show that the values within the two definitions of welfare technology correspond with 

values associated with separate ideal-types. This may stem from the fact that they have different 
creators, who can be assumed to contribute significantly to the values embedded in the definitions. 
The definition created by IT and Telecom Industries corresponds significantly with the values found in 
the ideal-type of an industrial society, while the definition by the Swedish Auxiliary Institute 
corresponds more to the values within the ideal-type of welfare society. This is not particularly 
surprising given the sectors from which the creators of the definitions originate from. Many of those 
who work for IT and Telecom Industry have a computer science background, and this is a sector in 
which, as Bell notes, there are a large number of white-collar workers [15]. Time and cost are vital 
components of good customer service, and this sector is characterized by private market competition. 
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The Swedish Auxiliary Institute has a different perspective, relating to people with impairments, where 
time and cost may be important but not as important as other welfare values such as safety, 
participation and independence, resulting in a definition containing different values. 
Frennert (2019) notes that ‘the core values of care get lost in the quest for digitalization’ [2]. These 
core care values are related to welfare ideal-type values. This means that these are under-estimated 
in a world of digitalization, where the economic values related to the values within the industrial ideal-
type are prioritized. When economic values are used to design technologies, the implemented 
technologies do not fit the needs of users. Therefore, even the early stage defining technologies 
according to economic values affects the creation, implementation and use of the technologies.  
Vanderburg discussed appropriate and inappropriate technologies and argued that the values behind 
the technologies must match the users’ needs. He uses the example of a hammer. If the only tool 
available was a hammer and all problem were nails, hiring a contractor would lead to cracked windows 
and destruction. But this is exactly the situation civilization is facing today when the same tools are 
used for different types of problems. Vanderburg calls these ‘inappropriate technologies’ [25], 
technologies created for one purpose can seldom be applied somewhere else unmodified due to the 
differences in the values of the creator and the user. This is a problem that can occur with regard to 
the use of welfare technologies when different definitions are used during the creation process. The 
Swedish IT and Telecom Industries create welfare technologies such as alarms, cell phone solutions 
and resource planning. As their values to those of the Swedish Auxiliary Institute, who represent the 
users of welfare technologies, these may be ‘inappropriate technologies’. Therefore, caution is 
important when defining what values will be prioritized during the creation of welfare technology. The 
focus should be on what needs the welfare technologies aim to satisfy and not on what the beneficial 
effects could be. For example, implementing a night-time alarm at an elderly person’s home should 
have the main aim of providing safety for the elderly person at all hours of the day and night and not 
be mainly aimed at reducing cost by minimizing the travel time of care personnel, even though this is a 
positive effect. 
Values are depending perspective and colored by goals. The aims of reducing costs and maximizing 
profit originate from the mind-set of industrialization. On the other hand, the aim of providing the best 
possible care means that welfare values are prioritized. Therefore, we must ask which values are the 
most important. Both ideal-types are associated with values that can be viewed positively in relation to 
the development of welfare technologies. As mentioned above, the use of technology for profit within 
welfare organizations can have negative effects if welfare values are forgotten. Therefore, a 
combination of the two can be good, as long as precautions are taken and the users’ values are not 
forgotten. 

6. Discussion 
The choice to analyse the two definitions using the ideal-types represented by the industrial society 
and the welfare society was based on the fact that the two ideal-types represent extreme societies at 
opposite ends of the social spectrum. In reality, societies are not generally as extreme as they are 
pictured in this study and in previous literature on the subject. However, these extremes function as a 
useful tool to highlight certain core values and driving forces. As the welfare ideal-type comes from a 
political perspective and a vision of the ideal welfare society, and the industrial ideal-type is a historical 
reflection, the two are constructed slightly differently. While the two ideal-types represent two extreme 
societies, they are represented in this study as lists of terms expressing values.  
An interpretative methodology places significant responsibility on the researcher and, therefore, 
demands transparency. This is one of the reasons why identified values are directly presented in the 
texts by using bold text. The aim by doing this was to minimize my own interpretation and allow 
readers to interpret the values by them self directly from the context of the text. 
Overall, the results of this study show that there are different definitions of welfare technology and they 
each represent different values. One corresponds to values associated with an industrial ideal-type 
and another corresponds to values associated with a welfare ideal-type. One difference that separates 
the creators of the two definitions is their relations to the Swedish public and private sectors. Swedish 
IT and Telecom Industries is a member organization for 1,300 IT and telecom companies who 
together drive and develop the Swedish IT and telecom market. They want to highlight the benefits of 
IT and telecom and support its usage with the aim of increasing economic growth (www.itot.se). This 
goal correlates with the values within their definition of welfare technologies which includes mention of 
economic opportunities and productivity improvements. They also state that ‘the economic 
opportunities require rationalization and productivity improvements’. I have highlighted the verb 
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‘require’ as it gives the reader a sense that this is something that has to be done now or as fast as 
possible due to financial difficulties. Welfare technologies may represent a valuable opportunity to 
increase productivity and rationalization, but the importance of welfare values should not be forgotten 
along the way. 
The pilot study [24] used as empirical material in this study is carried out in 2014, which can contribute 
limitations of this study. This because of the increasing amount of research and knowledge production 
regarding digitalization and healthcare. Even though this study assessed to be important as it highlight 
the existence of multiple definitions of welfare technologies and their value inconsistencies. 
The Swedish Auxiliary Institute is a non-profit organization whose members are the state and 
Sweden's municipalities and county councils. Their work aims at enhancing participation, equality and 
safety for people with impairments. Their core values, as the results show, correspond with welfare 
values. Since its members are the state, municipalities and county councils, it is related to the public 
sector, which is constructed not on economic factors, such as increasing profits, but rather on 
increasing welfare in Sweden. 
Thus, we can see that the definitions are coloured by economic and welfare values related to the 
private and public sectors. Both have their advantages and disadvantages. As the economy will 
always be a central aspect of society, economic values cannot be neglected. However, when 
constructing, implementing and using technologies in welfare organizations, welfare values cannot be 
forgotten due to the nature of the technology. The main goal should be to satisfy the needs of the 
patient and the technology should never deviate from that. 
Vanderburg (2012) argues that there are two types of relationships between people and their 
surroundings: ‘people changing technology’ and ‘technology changing people’ [25]. Welfare 
technologies should not change patients or their values according to economic values but should meet 
patients’ needs with the aim of creating welfare. 

7. Conclusions 
Today, the term ‘welfare technologies’ has is defined differently by different parties with different 
values. This study examines two definitions, one created by Swedish IT and Telecom Industries and 
one by the Swedish Auxiliary Institute, extracts their values and compares those values to those 
contained in pictures of the ideal-types of industrial society and a ideal welfare society. The purpose of 
this is to investigate the extent to which the creator of a definition affects the values behind the 
definition. The results show that the values within the definition created by Swedish IT and Telecom 
Industries correlates to the values and driving forces behind the ideal-type of an industrial society but 
not of those behind the ideal-type of an welfare society. Conversely, the definition created by the 
Swedish Auxiliary Institute correlated significantly with the values and driving forces behind the ideal-
type of a welfare society. 
As Swedish IT and Telecom Industries are creators of welfare technologies, they focus on economic 
values, such as efficiency and reducing costs. As discussed in the introduction, the focus on economic 
values and market competition has already negatively affected elderly care by placing too much focus 
on time and cost. A good way of balancing this would be to ensure welfare values are always 
considered in the creation process. Economic values will always play a significant role in the public 
sector, but welfare values must be prioritized to improve care. 
It can be concluded that even the early stage of defining welfare technologies according to economic 
values affects how these technologies will turn out. One solution would be to make sure the existing 
definitions are more balanced, involving values associated with both ideal-types and stating which 
values may be more important than others. This would also counteract the fact that there are currently 
multiple very different definitions that generate different perceptions of what welfare technologies are. 
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Current research on electronic patient portals and electronic health records shows a broad range of 
benefits to patients, healthcare professionals and healthcare when patients are allowed to take part of 
their medical record information. There are, however, shortcomings in the current knowledge about 
patients’ and other stakeholders’ information interactions with electronic health record systems and 
what motivates them to use these. We present a tentative classification of information interactions with 
an electronic patient portal, the stakeholders involved in the interactions and reasons that motivate 
patients to interact with electronic health record information. The purpose of the classification scheme 
is 1) to inform the design of useful health information access systems, and simultaneously to 2) 
contribute to the broader information interaction research by acting as a first step in developing a more 
generic classification that brings together information interactions, their stakeholders and stakeholder 
motivations to engage with information.    

Keywords 
electronic health records, electronic patient portals, faceted classification, information interactions 

1. Introduction 
The existing literature on electronic patient portals (EPP) and electronic health records (EHR) refers to 
a broad range of benefits to patients and healthcare when medical record information is opened for 
patient consultation. Patients who access their own medical record information using an EHR are 
more knowledgeable and adherent to treatment [1,2], capable of informed decisions regarding their 
condition and healthcare [3,4] and feel empowered [5]. Similarly, healthcare and healthcare 
professionals have been suggested to enjoy multiple benefits when patients can access their own 
EHR [6,7]. Studies on older adults reveal that for patients, viewing lab results, communicating with 
healthcare providers [8], reviewing medical record information and checking appointments [9] are 
common interactions. Easy access to information, direct communication with health providers, and 
being able to make appointments are valued advantages [10]. Difficulties with the interaction and 
annoyances with, for example, lack of timely reactions to the patient's inquiries do, however exist [9]. 
Motivations to use these services include, for example, changes in health outcomes, and improved 
understanding of one's health condition and engagement with healthcare providers [2]. There are, 
however, shortcomings in what is currently known about patients' and other stakeholders' information 
interactions with EHR systems and what motivates them to use an EHR as an information resource. 
Firstly, the existing studies are difficult to compare as the existing EHR systems differ from each other 
[11]. Secondly, few studies have focused in a systematic manner on explicating patients' information 
interactions and what motivates them to interact with EHR information in these specific ways (cf. [12]). 
In this study we focus on information interactions in the sense of diverse individual (human) dealings 
with information (as e.g. in [13]). This differs from parallel notions of information interaction [14] (in 
singular) or human-computer interaction [15] as broad processes that incorporate the information 
behaviour in its entirety (cf. [16]). A structured scheme for explicating interactions, their stakeholders 
and underpinning motivations would contribute to these both ends. 
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On a more general level, the issue of a lack of systematic mapping of information interactions and 
their relation to the purposes and motivation of engaging with information is not, however, specific to 
EHRs and health information. So far, the efforts of classifying information interactions have been 
largely limited to information searching (e.g. [17-19]) whereas the work on motivations has only 
relatively recently began to broaden its interest beyond the classical (but to a large degree, useful) 
cognitive-instrumental and task-based theorising [20-23] to cover other issues like meaning-making 
[24] and emotions [25,26] even if the holistic nature of information behaviour has been acknowledged 
in principle for a long time [27]. In order to improve the current understanding of the underpinnings of 
information interactions to cover these relatively under-researched dimensions, it would be useful to 
build on the existing classificatory line of research and broaden it to pursue towards a systematic 
understanding of how interactions, their stakeholders and underlying motivations are related to each 
other. Such a classification would be helpful in understanding similarities and differences between 
specific interactions and different types of interactions, shedding light on chains of operations and in 
developing measures to facilitate them with systems and services. 
As a first step towards addressing this gap, the aim of this article is to present a tentative classification 
of information interactions with an electronic patient portal, their related stakeholders and reasons that 
motivate them. The purpose with the classification scheme is 1) to inform the design of health 
information access systems, and simultaneously to 2) contribute to the broader information interaction 
research by acting as a foundational inquiry into developing a more generic classification that brings 
together information interactions, their stakeholders and stakeholder motivations to engage with 
information. The work is based on a qualitative analysis of transcripts of a focus group interview study 
conducted with older adults in Finland. 

2. Classification of information interactions 
Several earlier studies have investigated patients' attitudes and preferences towards EHRs (e.g. [28-
32]), and especially more recently, how specific systems are used in practice (e.g. [33,34]). In contrast 
to system and system use centred studies (e.g. what user interactions EHR systems are built for as in 
[11]), there is less research that would specifically focus on information interactions and use [35], and 
systematic mapping of how users interact with the information in EHRs. The same apply to existing 
classifications in the medical domain such as the PICO framework for identifying components of 
clinical questions [36] that focus on medical interventions rather than explication of what patients do. 
In other contexts, both domain specific and generic classification schemes of both tasks (e.g. [37-
39,17]) and information interactions have been developed (e.g. [20,17-19,40]) and used to support 
such efforts by serving as a structuring and communication instrument for giving complex personal 
and social informational processes a manageable structure and organisation [41,42] and to 
understand the relation between work and search tasks (e.g. [43,44]).  

3. Method and material 
Older adults' information interactions with EPPs were elicited in six (G1-6) focus group interviews (3-5 
persons per group, reported in this article with letters A-D) with altogether 24 individuals conducted in 
Finland in 2018. A convenience sample of active older adults, either only recently retired or those still 
active in working life (i.e. not elderly), with experience of EPPs was used. None of the participants had 
a professional background in healthcare. The participants, 17 (71%) female and seven male, were 
between 55 and 73 years old (mean 60.6 years). The interviews were semi-structured and focused on 
EPP user experiences (uses, barriers, enablers and outcomes of use) and health information 
behaviour. The themes and interview guide were developed on the basis of an earlier systematic 
review of literature on older adults' views on eHealth services [45]. In the end of the interviews, the 
groups were asked to discuss their ideas, needs and wishes concerning an ideal EPP. The interviews 
lasted between 47 and 91 minutes in duration. Four of the group interviews were conducted in Finnish 
and two in Swedish. In five interviews, two researchers were present, one of them acting primarily as a 
notetaker and observer while the other guided the discussion. All interviews were video and audio-
recorded and transcribed. The data was analysed using a grounded theory inspired approach for 
inductive thematic coding and identifying different types of information interactions with EHRs and 
their underlying reasons in the material, first by IH, and in a subsequent phase, independently by a 
KEB. After the second round, the differences in the two initial classifications were discussed and 
solved using a consensus-based approach. The data were analysed using inductive thematic coding 
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and identifying different types of information interactions with EHRs and their underlying reasons in the 
material by two of the authors. 

4. Results 
The analysis of the interview material produced a five-dimensional, two-level classification of 
interactions with EHR and their motivations (Table 1). In the classification scheme, the first facet 
describes purposes that motivate interviewees to interact with EHR (P) (including orientation/recall for 
understanding what has happened, pleasure and curiosity, use of information for direct action, 
knowledge making, self-understanding and meaning-making, and controlling what others have done) 
and the second, their information interactions (II) (e.g. communication, preservation, management, 
getting informed) with it. In addition, the facet of stakeholders (S) related to the interactions was 
identified in the analysis to explicate actors and actor roles involved in these activities. Finally, 
according to the final facet in the classification, the stakeholders can be either subjects (SS) i.e. 
doers/initiators, or objects (SO) i.e. targets of the interactions, and their participation can be either 
uncontested or contested (*) (i.e. considered illegitimate/unauthorised by another stakeholder group) 
as illustrated by the quotes in Table 1 and in the examples below. Whereas it can be expected that the 
interactions, motivations and stakeholder roles have certain generic relevance, the stakeholder groups 
are obviously specific to each individual context of analysis (e.g. EHRs and EPPs). In contrast to [19] 
and [46] but similarly to [47], we did not consider it helpful to split information and communication 
related activities to separate facets but chose to treat communication as one type of information 
interaction. 
The functioning of the classification can be briefly exemplified using two examples from the analysed 
data. The interviewees discussed how information might be hidden in an EHR. Partly, in G1 the 
interviewees were suspicious that healthcare staff might use professional jargon for hindering patients' 
understanding of their medical condition i.e. to hide information for impeding independent knowledge-
making, for instance, before having a discussion with a professional. Here one of the groups, the 
patients, see themselves as uncontested and healthcare staff as contested stakeholders in this 
particular interaction. This can be classified (see Table 1 for abbreviations) as (P): Knowledge making; 
(II): Hiding information; (S): Healthcare staff (SS*), Patients (SO). Partly, the interviewees described 
how they used the functions of the system to hide information they did not want everyone (including 
some professionals) to read i.e. (P): Getting informed; (II): Hiding information; (S): patients (SS), 
healthcare staff (SO). The legitimacy of this information interaction could obviously be contested by 
healthcare staff. 
As a second example, the interviewees described how they used the EHR for managing information. 
In different instances, the purpose of (II) managing information could be, for instance, (P) orientation 
and recall of what had happened during past visits, what medicines had been prescribed, or how a 
condition had developed. The stakeholders include patients (in case it would be possible in an EPP to 
add/correct information in an EHR), guardians (a representative when the patient is a minor or an 
elderly relative), and healthcare staff (inputs information in the EHR) as subjects/actors (SS). Objects 
of the interaction (SO) varied from being the patients (e.g. when information was managed for own 
knowledge or meaning making, or SS was a guardian), healthcare staff (when information was 
managed to inform caregivers), and researchers (when information is potentially managed and used 
for medical research). 
Our suggestion is that the next step after categorising information interactions according to the 
proposed classification is to consider their implications and whether they should be considered as 
productive (and supported by technical systems and/or social rules), problematic (that should be 
actively hindered), or acceptable (that should not be encouraged but do not need to be actively 
restricted). When studying existing systems, it would also be useful to assess the (un)successfulness 
of the interactions (e.g. information is not found or communication does not work). The resulting 
insights can be applied to inform the development of both existing and future EPPs (and in a more 
general sense, other information systems) to help them support information interactions the different 
stakeholders and relevant. The insights collected from the perspective of a single stakeholder group 
(here, patients) can also be complemented with data collected from other stakeholder groups, both to 
inform the development of new contextualised iterations of the proposed classification scheme and to 
gather data on other stakeholders' motivations and information interactions with information systems 
(e.g. EHRs and EPPs). 
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Table 1 Faceted classification of information interactions with electronic health records (EHR). 

Interactions 
 

Examples 

Purposes of 
interacting (P) 

Orientation/Recall (what 
happened) 

“I just look what there has happened on different visits to [the 
hospital]” G3D 

 
Pleasure/curiosity “I was like generally curious how [the EHR] looks like” G1A 

 
For direct action “You can sort of prepare yourself [for a visit] by reading your 

prescriptions again” G5C 
 

Knowledge making “To reflect, so to say, one-self [..] and to find evidence for one's 
ideas” G1D 

 
Self-understanding and 
meaning-making 

“At some age you begin to [..], it becomes more common to keep 
track of things” G5C 

 
Controlling what others 
have done 

“You can, like, compare a little if s/he has done her job, like, 
properly” G3C 

Information 
interactions (II) 

Communication “Can I get in touch with a sensible person there” G4B 

 
Correcting information “[Possibility to add] that I am allergic to that soap, or whatever” 

G2C; “[Information] is wrong and nothing has been corrected” G4A 
 

Preservation “The idea is that people don't need to remember” G1A 
 

Information management “In [EHR] it is easier to get a overall idea of it” G5B 
 

Adding information “There could be an own section “I think I have this [condition]” G2C 
 

Comparison/evaluation “Are they within reference values [..] and then reflect [..] systems 
should support this” G1D 

 
Hiding information “I have blocked [..] that not everyone gets to all information” G3B; 

“With that [professional] jargon it is possible to hide the real 
condition or the message from a lay reader” G1D 

 
Avoiding information “I don't want to hear all details” G5C 

 
Getting informed “You should get [cancer information] personally, they are that 

sensitive” G1C 

Stakeholder (S) Patient “Have I forgotten to to tell the doctor that my information can be 
put there” G2C 

 
Guardian (or 
representative) 

“There you need to have a consent of the child that [..] a parent 
can see them” G1A 

 
Peer(s) “I have had no need to share with anyone outside of my family” 

G2B 
 

Healthcare professional(s) “It depends a lot on the doctor, how much [documentation text] 
they write” G5C 

 
Researcher(s) “This kind of package of information, you can say that [it can be] 

sometimes later really valuable for researchers” G4B 

Stakeholder role 
(SS/SO) 

Subject (SS) “I was in [the system] and looked” G5B 

 
Object (SO) “Could you [say] it to your doctor?” G3C 

Stakeholder 
participation in 
interaction 

Contested by other 
stakeholders (*) 

“[Information] should not be known [available] for parents after 18 
years [of age]” G3D 

 
Uncontested by other 
stakeholders (<none>) 

“You can see the general situation there” G5C 
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4.  Discussion and Conclusions 
The proposed categorisation of interactions helps to explicate both current and potential interactions 
with an EHR from the perspective of their everyday and information related needs and wants. This 
differs from earlier studies focussing on the functions and usefulness of EHRs according to system 
functions (e.g. whether it is possible to read certain data, write comments, block access to information) 
and what users of such systems should be entitled to according to external criteria (e.g. freedom of 
information, how patients should take more responsibility and be empowered from healthcare 
perspective). As established in the literature, real-life situations that propel information interactions 
emerge out of the interaction between people and interactions themselves (cf. [48]). In addition to this, 
the proposed classification scheme allows describing EHRs in terms of how they facilitate or hinder 
specific activities relating to keeping, management, seeking and use of information on personal health, 
and which parts of the system and its different stakeholders are relevant to these interactions. In future 
studies, this first classification developed in the context of a specific population and context needs to 
be compared with others and refined accordingly. The major limitations of the present study relate to 
the limited size of the qualitative sample, its focus on Finnish older adults and their experiences of a 
limited number of EHR systems. 
Our suggestion is that the next step after categorising information interactions according to the 
proposed classification is to consider their implications and whether they should be considered as 
productive (and supported by technical systems and/or social rules), problematic (that should be 
actively hindered), or acceptable (that should not be encouraged but do not need to be actively 
restricted). When studying existing systems, it would also be useful to assess the (un)successfulness 
of the interactions (e.g. information is not found or communication does not work). The resulting 
insights can be applied to inform the development of both existing and future EPPs (and in a more 
general sense, other information systems) to help them support information interactions the different 
stakeholders find relevant. System development might include personalising the elements of EPP and 
tailoring its content (see e.g., position paper by Enwald forthcoming). The insights collected from the 
perspective of a single stakeholder group (here, patients) can also be complemented with data 
collected from other stakeholder groups, both to inform the development of new contextualised 
iterations of the proposed classification scheme and to gather data on other stakeholders' motivations 
and information interactions with information systems (e.g. EHRs and EPPs). 
Beyond the specific implications in the context of understanding the use of EHRs as a particular 
information object and source, the proposed classification scheme is a first step towards developing a 
more systematic and fine-grained understanding of information interactions and the purposes of 
engaging in them beyond and in more detail in comparison to the generic classical premise that 
information interactions are propelled by 'problematic situations' [49] or gaps [50]. Such a classification 
is helpful in articulating where the eventual gaps are and what is the problem, in addition to explicating 
other types of underpinnings of interacting with information. Moving beyond the specific context of 
EHRs and building on the literature on information interactions, the present scheme can be 
complemented with additional types of information interactions (e.g. dissemination and creation [19]) 
and motivations. It is also conceivable that the scheme discussed in the present text can be 
complemented, when needed, with additional facets, or combined with parallel schemes, for instance, 
the framework for classifying information interactions proposed by Cool and Belkin [19] to explicate, 
for instance, multiple information objects involved in interactions, the systematicity and degree of 
interactions, and the various criteria that influences them. 
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The healthcare sector strives to improve the quality of care delivered to patients, especially 
considering new digital technologies, such as sensor-based networks (SBN). The application of SBN 
can help to provide remote and continuous monitoring for patients that need continuous treatment and 
management. In this context, this research proposed a novel sensor-based architecture for healthcare 
monitoring including 5G as a recent technology for low latency data communication. Blockchain is 
another component that is integrated to prevent forgery, tampering, and enable more secure 
transmission. Furthermore, this study proposed a unique data architecture that is based on a new 
protocol that aims to transmit gathered sensor data over existing network architecture (for example, 
routers) without the need for intermediate devices such as mobile phones, PDAs, or tablets. The 
proposed data architecture is discussed for its application in healthcare through two case scenarios, 
continuous monitoring of chronic diseases and back pain. 

Keywords 
blockchain, continuous and remote monitoring, health informatics, sensor-based networks, 5G data 
architecture 

1. Introduction 
The term Internet of things (IoT) refers to a system of heterogeneous and homogeneous connected 
devices that can sense, process, and transmit gathered information. Examples of IoT devices include 
sensors, actuators, radio-frequency identification (RFID) tags, mobile phones, smart embedded 
devices, etc. Among other numerous applications (e.g., smart homes, smart cities, autonomous 
vehicles), IoT devices can be used in the healthcare domain to provide remote and continuous 
monitoring of patient’s vital signs or other health-related information that medical specialists need [1]. 
Here are included sensor-based applications in the form of wearables or smart sensing systems, that 
can sense data related to a patient’s body (e.g., heart rate, blood pressure, oxygen saturation, blood 
sugar, amount of sleep, physical activity, movement, muscle activity) and transmit gathered 
information to a point that is accessible from third parties such as healthcare professionals, family 
doctors, family members or other caregivers. 
IoT plays an important role in remote monitoring for elderly care, patients diagnosed with chronic 
diseases, back pain monitoring, and similar cases where continuous monitoring is needed [2].  
Consequently, many digital medical devices in the form of sensors, imagining, or diagnostic devices, 
present IoT smart devices installed within and outside the medical centres. According to previous 
research [3, 4], worldwide there are more than 100 million installations of IoT platforms designed for 
healthcare, and this number is estimated to reach 75 billion by 2025 [5].  
Blockchain, on the other hand, is considered an emerging technology that can be applied in the IoT 
domain to safely process gathered sensor data [6]. Moreover, blockchain is considered a technology 
that has evolved beyond the financial area and currently is discussed about its implementation in the 
healthcare sector [7]. Blockchain features such as decentralization, tamper-resistance (data records 
cannot be changed) and traceability (each block contains the record of the previous block) ensure that 
gathered sensor information is processed in a reliable network and are safe from vulnerable attacks. 
This is further supported by previous research [8] that elaborated blockchain as a possible solution to 
develop secure IoT systems. Hence, the distributed messaging protocol and encryption technology 
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that blockchain has, enables efficient data processing from IoT nodes to third party applications while 
maintaining data integrity [9]. 
Besides security, system designers should consider the transmission capabilities of the huge amount 
of sensor data that will be collected from IoT architectures. In this context, the advent of 5G (fifth 
generation of wireless communication standard) brought increased data rates, improved coverage 
compared to other existing wireless standards (4G or 3G), and reduced end-to-end latency [10]. All 
these factors are considered beneficial for the IoT applications in regards to communication and 
transmission requirements. 
The purpose of this paper is to present a unique, scalable, and flexible sensor-based architecture that 
can collect health-related information in real-time through IoT sensors. Hence, the contribution of this 
study is twofold: 
• It proposes a data-architecture based on 5G wireless standard and blockchain. The 5G is 

incorporated to handle large amounts of IoT data that are collected from wearables attached to a 
patient’s body, while blockchain is used to encrypt and transmit gathered data and, in this case, it 
avoids forgery or tampering of the collected information through sensor nodes. 

• It elaborates on a common data communication protocol that operates on the sensor-based 
platform and on the devices of the existing networking infrastructure, for example, routers.  

Hence, the proposed data architecture is generic in the context of the sensed information and this 
means that it can scale up by incorporating various IoT devices designated for health monitoring. 
Another factor that makes the proposed architecture unique, novel, and cost-effective solution for real-
time and remote monitoring, is related to the usage of existing network devices as relay nodes for 
transmitting information from sensor-based platforms to the blockchain network. This eliminates the 
need for mobile phones, PDAs, tablets, or other mobile devices, that were proposed as intermediate 
components on various architectures for health monitoring in the literature, as discussed in the 
following section. 

2. Background  
The internet of things (IoT) is considered as an evolving technology that has applications in different 
business areas. However, the rapid evolution of IoT is leading to security leaks or cyber-attacks which 
need to be considered carefully [2]. This is extremely important for the healthcare domain as gathered 
data may be a patient’s vital signs or related recordings that may come from the sensors attached to a 
patient’s body. To overcome these concerns, blockchain technology was discussed as a possible 
solution [11]. 
Blockchain is considered as a decentralized database that records every data transfer over a network. 
This technology is formed based on 4 pillars that include: consensus, it provides the proof of work and 
enables to verify the actions in the network; ledger, it provides details of all data transactions within the 
network; cryptography, this pillar ensures that all data transactions are encrypted and accessed only 
from authorized users; and smart contract, it provides verification and validation of the participants in 
the network. Hence, blockchain needs the coordination of blocks and a network to operate on. In this 
context, 5G is proposed as a suitable standard that enables data transmission for IoT devices. 
The 5G wireless standard presents a technology that offers low cost, low energy consumption, and 
support for a larger number of devices. All these parameters are considered favourable for the IoT 
industry, blockchain, and their application in the healthcare area. Further to this, Dinesh et. al [7] 
confirmed the close relation of these technologies, and they declared that 5G enables us to connect to 
the Internet of things (IoT), while for having secured transactions, in this case, we will need 
blockchain. In this context, various studies [12, 13, 14] proposed an IoT platform that enabled 
continuous and remote monitoring of chronic diseases using 5G as a wireless mobile network. 
Similarly, in previous research [15], a diabetes constant assessment and monitoring system was 
proposed using 5G and IoT.  
Various studies [16, 17, 18] presented research on the application of sensor-based platforms for 
healthcare monitoring. A study in [19] highlights the projects of well-known companies such as 
Microsoft, Google, Cisco, Intel, IBM, Qualcomm, and Apple, towards the application of IoT platforms 
for improving the delivery and management of healthcare services. Tito in [2] proposed a simplified 
version of a remote monitoring system for patients’ wellbeing designated for regions with limited IoT 
infrastructure. The proposed architecture in [2] had three layers of data communication, namely data 
acquisition, data transmission, and data processing. Similarly, a study in [20] proposed a three-layered 
architecture (sensing layer, transport layer, and application layer) for monitoring heart diseases, and it 
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was able to gather patient’s data and send them to an Android-based application. The contribution of 
this work compared to previously mentioned ones was the proposal of four transmission modes for 
sending gathered sensor data to the server-side. Another three-tier architecture for health monitoring 
was proposed in [21]. In this architecture, (Tier-1) gathered sensor data were transmitted using 
Bluetooth technology to the local collector (for example a hub, PDA, or laptop), then (Tier-2) the 
collector used ZigBee/IEEE 802.15.4 to forward the data to the IP based network (Tier-3). 
Nevertheless, the proposed solution was evaluated in a small-scale testbed. 
Gómez, Oviedo, and Zhuma [22] proposed a client-server architecture that was able to record health 
data and send them through a communication interface on the server-side. The server side included 
components such as detector context, reasoning engine, and knowledge (applied ontologies). A study 
in [9] used 5G and blockchain to propose an IoT architecture for air pollution measurement. Authors 
concluded that their proposed 5-tier architecture can help to overcome environmental problems 
caused by air pollution that affect peoples’ health conditions too. 
Most of the investigated studies proposed very similar sensor-based architectures consisting of three-
layers that enabled gathered sensor data to be transmitted to a remote server for further analyses and 
processing. Furthermore, most of them included mobile devices as intermediary components that 
enabled the transmission of gathered sensor data to remote servers using various wireless standards. 
The aim of this research, on the other hand, is to propose a cost-effective solution that will use existing 
network infrastructure and eliminate the need for additional devices such as mobile ones (tablets, PDA 
or mobile phone). Hence, taking into account the benefits of 5G and blockchain technology combined 
with the direct network access method, as discussed above, this study proposed a novel data 
architecture that provides real-time and distance-based health monitoring over the existing network 
infrastructure. 

3. Proposed 5G and blockchain-based sensor architecture 
This study includes a sensor-based architecture that can collect health-related information in real-time 
through IoT sensors using 5G wireless standard and blockchain. The 5G is incorporated to handle 
large amounts of IoT data collected from wearables attached to a patient’s body. The proposed 
architecture uses blockchain technology to encrypt and transmit gathered data and in this case, it 
avoids forgery or tampering of the collected information through sensor nodes. This section is divided 
to provide the general layered data architecture (3.1) and the proposed common data communication 
protocol between the sensor-based platform and existing networking infrastructure (3.2).  

3.1 Data architecture  

The proposed data architecture enables remote and continuous monitoring of the patient’s condition 
through the sensors that can gather health-related information, for example, heart rate, blood 
pressure, oxygen saturation, blood sugar, amount of sleep, physical activities, movement, muscle 
activity, etc. The overall architecture consists of five layers as presented in Figure 1. 
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Figure 1 5G and blockchain-based sensor architecture for continuous and remote monitoring  

The data gathering layer consists of medical sensors that can sense a patient’s vital signs or other 
health-related parameters. The sensed information is converted into digital signals and is transmitted 
to existing networking devices, such as routers, through 5G wireless networks. As mentioned above, 
the proposed architecture is easily scalable, as system designers can attach various medical sensors 
to the existing schema, and the information will be further transmitted. 
The data processing layer enables the analyses and further processing of the gathered sensors data 
that are transmitted from the data gathering layer. The communication between these two layers is 
managed through the proposed protocol in this study, the common data communication protocol 
(CCDP) elaborated in the next subsection 3.2. 
5G Network layer is used to transmit a huge amount of data generated from sensors that are 
attached to a patient’s body. 5G wireless standard provides high reliability, increased network speed, 
wide-coverage, and low latency, which all make suitable use cases for application in sensor-based 
architectures. 
The data preservation layer is used to securely preserve transmitted data from the processing layer 
and further transmit them to the application layer. This layer uses blockchain to provide secure and 
private communication that prevents forgery and tampering of the gathered data.  Blockchain 
technology incorporates encryption and its immutable timestamp ledger layer that enables storing and 
sharing of data in a distributed manner, without the need for a central authority (decentralized). 
Blockchain provides functionalities such as compatibility, sustainability, data sharing, and 
interconnectivity. 
The application layer is used to present gathered information through a client, that can be a web-
based application or mobile application, to its users. In this study, users of the proposed data 
architecture are considered healthcare professionals, family doctors, patients, family members, or 
other caregivers. Hence, the application layer uses the data that is already encrypted and preserved 
through the previous layers, to visualize and present the IoT application that fits the purpose. Various 
data analyses, reporting, configuration, and authentications are performed in this layer.  

3.2 Common data communication protocol  

A common data communication protocol is proposed in this study to enable the sharing of the 
information between the sensor-based platform and the existing devices in the network. The data 
protocol will be used to exchange gathered sensor information over an existing wireless area network, 
for example, routers inside a building, in case the patient is at his/her home or office; or wireless 
connection of a public network, in case the patient is outside a building and connected on a shared 
network. Hence, the proposed protocol is a software that will be installed in the proposed sensor-
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based platform and in the telecommunication devices that provide an internet connection, for example, 
routers, base stations, and similar.  

 
Figure 2 Activity diagram of the data communication protocol 

Figure 2 shows a workflow diagram of the data communication protocol. The data acquisition module 
represents the sensor-based platform where different sensors (depending on the healthcare needs, for 
example, heart rate sensor, oxygen saturation sensor, proximity sensor, acceleration sensor, etc.) 
transmit the data. This module can be considered a microcontroller that has processing and 
transmitting capabilities. In this case, the data communication protocol will be installed and will enable 
the exchange of information with the receiver module, as presented in Figure 2. These two modules 
primarily need to agree on a communication standard that in this case will be the same data protocol, 
and establish a connection channel for data sharing. After setting up the communication bridge, the 
acquisition module will perform: 
• Data filtering represents the process of cleaning the received sensor data from any noise or other 

unwanted information that can be merged during signal processing from sensors to the 
microcontroller or the sink device. 

• Data encryption presents the process that protects gathered patient’s information by encoding 
them and transforming in an unreadable format for the third parties that may want to access them. 
Hence, only authorized people can decode and read gathered information. This process is very 
important as it helps to prevent packet sniffing or other unauthorized access to the transmitted 
data packet over a public internet connection. 

• Add a unique ID, this will serve to identify the sensor-based device that is transmitting the data. 
• Data transmission, following all the above processes, the sensor-based device will use existing 

network architecture to transmit data (patient information) to the receiver module. 
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The proposed steps of the data communication protocol, follow a logical order that enables to transmit 
the gathered patient information (for example patient’s vital signs) over wireless communication links 
to a storage module, that in this case is the blockchain. 

4. Use cases 
Digital technology in healthcare enables gathering and sharing of the information to people of different 
backgrounds (e.g., medical personnel, caregivers, family members, and patients). This implies access 
to the information and possible solutions, to minimize medical costs. Hence, IoT applications such as 
smart medication, assisted living, telemedicine, and remote monitoring (eHealth or mHealth), provide 
mechanisms to improve health delivery.  
In this context, the proposed sensor-based architecture in this study enables users a remote and 
continuous monitoring tool that can be applied in various medical areas. As use case scenarios of the 
proposed architecture are considered: 
• continuous and remote monitoring of chronic diseases, this means that in the proposed 

sensor-based architecture, system designers should include corresponding sensors that enable 
the monitoring of chronic parameters. Previous research [23] identified key vital signs such as 
blood pressure, pulse, temperature, heart rate, oxygen saturation, that healthcare professionals 
need to monitor continuously and, based on these, to provide reliable feedback to their chronically 
ill patients in distance. Hence, the inclusion of corresponding medical sensors would enable 
healthcare professionals and patients, in this case, to communicate and share information in real-
time and remotely.  

• continuous and remote monitoring of back pain, healthcare professionals usually need 
detailed information on the daily activities of patients with back pain, this includes also a patient’s 
spine position. Hence, by incorporating corresponding sensors (motion, accelerometer, muscle 
activity) in the proposed architecture, it would provide useful information to medical personnel on 
the visualization of the position of the spine, to identify patient’s posture problems and provide 
more accurate therapies and solutions to back pain problems.  

These two cases provide just a few examples of the application of the real-time and remote monitoring 
offered through the proposed sensor-based platform. Continuous monitoring of health-related 
parameters enables enhanced healthcare services delivered to patients and their improved quality of 
life.  

5. Discussion  
IoT-based healthcare services tend to decrease treatment and management costs and improve 
patients’ quality of life [2]. Gathered sensor-based information can be used for further reporting, better 
diagnosis, and emergent interventions in case of a patient’s critical condition. Hence, this has an 
impact on hospitalization costs that may be reduced due to early diagnosis and more accurate therapy 
from a detailed report of measurements offered from continuous and remote monitoring [10]. 
From an initial research of the existing sensor-based architecture, it is noticed that mobile devices 
were used in most of these architectures as a relay node between sensor platforms and remote 
servers [20, 21, 12]. However, a study presented by Tito [2] discussed a direct network access system 
that enabled sensor platforms to transmit gathered information directly to network service providers 
without the need for any intermediary devices. A similar workflow was discussed also in [24], even 
though, there the authors used the term exchange service for the component that was collecting data 
from sensor nodes and forwarding them to storage services on the cloud. This approach was followed 
also in our study by proposing the common data communication protocol between the sensor-based 
platform and routers in the existing network infrastructure, to transmit gathered data and forward them 
to the blockchain network. Further to this, our proposed architecture used services to provide an 
interface between the application layer and its users, that in our case will be healthcare professionals, 
patients, caregivers, or family members. A similar approach was suggested also in [25] where services 
were used to link data objects in an enterprise architecture designed for healthcare. 
5G is considered a recent innovation that has various advantages over previous wireless 
communication standards, such as 4G or 3G. However, 5G is still under consideration and discussion 
[26]. In this case, the proposed data architecture in this study can also work using the previous 
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generation of wireless standards, however, for better latency and higher data transmission rates, 5G is 
proposed.  
The intersection of 5G, IoT, and blockchain, on the other hand, is considered to provide more secure 
and private communication [7]. Further to this, Blockchain was proposed in various research studies 
[27, 28] as a privacy-preserving scheme for patient’s data transmitted over the Internet.  Blockchain’s 
immutable timestamp ledger layer enables storing and sharing of data in a distributed manner, without 
the need for a central authority, in a peer to peer network. Nevertheless, according to [29], there are 
some challenges in applying blockchain as follows: 
• overhead that is caused due to consensus operations either when adding a new block or when 

broadcasting transaction to all participants in the network, 
• considering the scale of IoT applications, system designers should consider the low throughput 

due to the low number of transactions that can be recorded in the blockchain. 
Besides these challenges, various studies [30, 31, 32] have adopted blockchain solutions for securely 
storing patients’ healthcare data. In this context, a study in [33] proposed an architecture that declared 
to overcome some of the above-mentioned challenges and it enabled patients to choose who can 
access their data and how. This is considered beneficial and adds further value to data security and 
authorized access for healthcare information. 

6. Conclusions 
Considering advances in digital technologies, especially ones that include the IoT, this study 
elaborated on their application in the healthcare domain. Hence, based on the most recent and 
innovative platforms that are proposed in the literature and taking into consideration the needs of the 
healthcare domain, a novel sensor-based architecture was proposed.  
The proposed data architecture consists of: 
• 5G as a recent technology for increased data rates, improved coverage compared to other 

existing wireless standards and reduced end-to-end latency data transmission,  
• blockchain as a secure data storage mechanism that avoids forgery or tampering of the collected 

patients’ information through sensor nodes, and   
• the common data communication protocol between the sensor-based platform and existing 

network architecture (for example, routers). 
The proposed architecture in this study is scalable and such it enables various health-related sensors 
to connect to it. In this way, patients’ vital signs or other related health information can be recorded 
and transmitted in real-time and remotely, to authorized parties that can access them. This was further 
elaborated through the two case scenarios for continuous and remote monitoring of chronically ill 
patients and those having back pain. 
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Compared to parents of healthy children, parents of severely or chronically ill children have significantly 
worse physical and mental health and a lower quality of life, e.g. because of lack of sleep. The proposed 
solution aims at assisting caregivers by means of a remote monitoring service run by professional 
nursing staff which should allow parents to get a good night’s sleep. A smart algorithm has been 
developed to detect if a particular parameter (heart rate, respiration rate or oxygen saturation) has 
exceeded a pre-defined threshold and thus may imply an emergency. Parents are only alerted after a 
professional nurse in the monitoring centre has cross-checked vital parameter trends and carried out an 
audio-visual inspection. The quality and accuracy of the system has been validated through iterative 
testing including a test performed in a children’s hospital to ensure that the monitoring system is not 
inferior to a hospital set-up. 

Keywords 
children, digital health, home care, remote monitoring, sensors 

1. Introduction 
Seriously ill children and children with a severe disability need continuous monitoring, whether they are 
in hospital or at home. This tends to come with high costs for health authorities, insurers or for the 
parents. Care at home has shown to have a positive effect on the healing and development process of 
a child [1, 2]. In general, it is the relatives, in most cases the mother [3], who take on the responsibility 
of caring for their sick child with the selective support of nursing services.  
This responsibility often comes at the cost of lack of sleep as well as physical and psychological strain, 
which may lead to chronic stress and eventually physical and mental break-down [4]. This has been 
confirmed by the findings of a research report commissioned by the Swiss Ministry of Social Insurance 
(BSV), which coincides with the finding that about half of the primary carers of children who are eligible 
for ‘helplessness allowance’ always or often feel exhausted and that one in five caregivers never or only 
rarely enjoys a good night’s sleep [5]. The high level of stress of informal caregivers also poses risks to 
the health and lives of those in need of care, since it may result in their rehospitalization for longer or 
shorter periods, which in return may slow down their recovery or development process. 
Based on the experience of its nursing staff, Kinderspitex Ostschweiz, the ambulatory care association 
for children of Eastern Switzerland, sees a clear need for remote medical monitoring of children in need 
of care. An analysis of current and past care cases and discussions with nursing staff have shown that 
about a quarter of the children cared for by them may benefit from a remote monitoring service. Based 
on the 2018 figures for the whole of German-speaking Switzerland, the potential for a monitoring service 
may amount to approximately 330 clients per year [6]. 
Thanks to recent technological advances, smart devices, sensors and new information and 
communication technologies (ICT) may help reduce the costs incurred by caring for people at home and 
assist parents taking care of a sick child. However, as shown in a recently published study, real-time 
monitoring of vital functions has been implemented only to a very limited extent in Switzerland even 
though its usefulness is rated as rather high [7]. 
In this paper we present the results of a research project which aimed at developing a solution for the 
real-time monitoring of sick children who are taken care of at home so as to lessen the burden of 
caregivers (parents, siblings or other informal carers). For this purpose, we use reliable data transfer 
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technology as well as medical devices or sensors for capturing a variety of vital parameters such as 
respiration or heart rate as well as audio-visual inspections. 
In the following sections we provide some detail of the background of the project, study some related 
works present in the literature, describe the approach taken and the methods we have applied, followed 
by a presentation of our solution and how this has been tested and implemented in real-life settings. We 
discuss the challenges we have had to cope with and how these have been dealt with. Finally, we point 
out the limitations of our study and the need for further research. 

2. Project background and research questions 
The project entitled "Continuous remote medical monitoring of children in need of care to reduce health 
risks and increase the quality of life of both children and their relatives" was funded by the National 
Commission for Technology and Innovation CTI and ran for four years (2016-2019). Its aim was to 
develop comprehensive services for real-time remote medical monitoring of critically ill children to relieve 
the burden on caregivers, usually the parents, during the night hours. This was to be achieved by having 
professional nurses monitor critical vital parameters at night. 
The nurses involved in the project are employed by the ambulatory care association for children of 
Eastern Switzerland (Kinderspitex Ostschweiz), which initiated the project because they had come to 
realize that informal caregivers were in dire need of support. Therefore they approached the Institute for 
Information and Process Management of the University of Applied Sciences St.Gallen, whose 
researchers have a strong track record in digital health [8–10]. 
The researchers were joined by a software development company and a children's hospital, whose task 
was to make sure that the solution to be developed was not inferior to the monitoring service in the 
hospital with regard to reliability, safety and accuracy of measurements. Whilst the researchers were 
funded by the CTI, the effort of the other project partners was financed by the company that will offer 
and run the monitoring service once it has been further developed to reach market readiness. 
Apart from the technological challenges, the solution had to be embedded in a process landscape and 
be associated with a detailed organizational plan with regard to authorization, roles and tasks.  
The overall goal, i.e. developing a prototype for the continuous real-time remote monitoring by means 
of transmitting vital data, could be broken down into the following research questions: 

1. Can a remote monitoring solution be established that is comparable to stationary monitoring in 
terms of reliability and accuracy? 

2. Which are the relevant processes and how must these processes be designed? 
3. How should professional nursing staff intervene to best support the relatives in case of an 

alarm? 
Throughout the project, we were guided by these research questions. 

3. Related Work 
Digital, and in particular mobile, health systems based on the use of sensors and medical devices have 
attracted a great deal of attention over the last years [11]. They include monitoring systems which collect 
data either with sensors embedded in smartphones such as accelerometers, gyroscopes, GPS, 
microphones or cameras [12] or by means of wearables such as smartwatches, and are able to measure 
physiological parameters like heart rate, blood pressure, respiration rate, oxygen saturation, body 
temperature or electrocardiogram [13]. The big advantage of using mobile applications consists in the 
possibility of capturing vital data in real-time and outside clinical settings, i.e. they can easily be 
integrated in everyday life and thus provide cost-effective, reliable solutions for the remote monitoring 
of patients at home. Such monitoring systems may enable the early detection and better treatment of 
various medical conditions, prevent (re-)hospitalization and allow a better understanding and self-
management of chronic diseases [11, 14]. 
In 2019, Malasinghe et al. [11] conducted a comprehensive literature review of remote patient monitoring 
systems which covered remote monitoring systems based on sensors attached to the body, ambient 
sensors and systems based on contactless camera-based methods. The authors show that remote 
monitoring is suitable for a wide range of conditions. Among the most common are those directed at 
chronic diseases such as diabetes, the cardiovascular and respiratory systems, fall detection and 
mobility-related diseases, which are addressed mainly at the elderly, as well as neurological disorders 
and mental health [15–19]. 
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It appears that only a few monitoring systems address children, in particular [20]. These include a 
camera-based monitoring system for hospital environments discussed in Al-Naji et al. (2017) [21], which 
measures respiration rates and detects apnoea using a Kinect camera. Sendra et al. (2018) [20] propose 
a smart monitoring solution based on wearable sensors and a smartphone that continuously monitors a 
child’s activity and vital signs. Whenever the system detects any deviations, it sends an alert to the 
caregivers (e. g. parents or teachers) as well as the physician in charge. The researchers distinguish 
between real emergency situations and false positives and use the data to train the decision algorithm 
so as to improve the system’s accuracy and reliability over time. A similar system based on wearable 
vests is presented by Jansi et al. (2019) [22]. It can be used to monitor children who suffer from chronic 
illness and continuously keeps parents or carers informed about a child’s health status. Malasinghe et 
al. (2019) also note that few contributions discuss a system’s capabilities of ensuring privacy and 
security [11]. 
A recent report that covered 690 institutions for people in need of support in Switzerland revealed that 
the general degree of digitisation in these institutions (e.g. homes for senior citizens or for the disabled) 
is rather low, but particularly low in institutions that care for children even though they are aware of the 
potential benefits [7]. To the best of our knowledge, no study has focused on seriously ill children or 
children with a severe disability who need continuous monitoring that is comparable to stationary 
monitoring in terms of reliability and accuracy. 

4. Brief description of our solution 
Every year, the ambulatory care association for children of Eastern Switzerland cares for around one 
hundred mentally and physically handicapped or chronically ill infants, children and young adults. Its 
clients also include prematurely born children as well as sick, injured, convalescent children and those 
recovering after surgery. As set out in the introduction, parental stress due to lack of sleep is the main 
reason for asking professional nurses to provide night watches in a child's home. The parents often 
cannot or can no longer cope with the strain implied in caring for a sick child or they are afraid of seizures 
or exacerbations of a child’s condition. 
Remote monitoring may well be a good and less costly alternative to night watches where a nurse has 
to spend the whole night at the child’s bedside. For the purpose of monitoring, sensors are attached to 
the body of the child and the values of the vital parameters are continuously transmitted to a monitoring 
centre based at the headquarters of the ambulatory care association for children where experienced 
nurses watch the data streams on a dashboard (see Figure 1, Application scenario). Nursing staff 
monitor patients in real time for up to 12 hours during the night. 
Comparable to a traffic lights system, the colour red indicates danger or emergency, yellow stands for 
caution and green means ‘go’. If vital signs exceed or fall below the thresholds set by a doctor, the colour 
turns yellow or red. In the case of a red alarm, the nurse can wake the parents and, if necessary, talk 
them through the appropriate measures by phone. In severe cases, the professional staff in the 
monitoring centre may contact the ambulance straight away. To prevent false alarms, a video 
surveillance system enables the nurse to observe the child and judge, for example, if an epileptic seizure 
is imminent. 

 
Figure 1 Application scenario for remote monitoring. 
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5. Implementation 

5.1 Overall methodological approach 

For the development of the monitoring system we relied on a design science approach which we define 
as the study and creation of artefacts developed and used by people with the goal of solving practical 
problems of general interest. Relevance has been achieved by incorporating requirements of the project 
partners and the technological infrastructure and by testing the monitoring prototype in various field 
tests. We conducted several iterations, evaluating and refining the prototype and the processes relevant 
for the remote monitoring solution [23].  
At the beginning of the project we had extended discussions with the manager of the ambulatory care 
association for children as well as with the physician of the paediatric department of the partnering 
hospital. This helped the researchers develop an understanding of the issues involved. In line with a 
participatory human-centred design approach, we then conducted semi-structured interviews with the 
nurses who would be in charge of monitoring the sick children on a dashboard in the headquarters of 
the ambulatory care association for children. 
The results of the discussions and interviews were analysed and subsequently translated into a set of 
detailed functional and non-functional requirement specifications for the monitoring application. This is 
composed of the following components: 
• the medical devices and sensors, 
• the data transfer architecture, 
• an on-demand audio and video surveillance system  
The need for the last components only emerged in the course of the project. It was clear from the outset 
that we were going to use existing devices that had already obtained medical approval and examine 
how these could best be integrated into the application scenario. Apart from medical approval, devices 
had to meet additional requirements like access to raw, non-aggregated data in real-time as well as the 
option to switch off the video and audio recording of the monitoring devices on the patient side so as to 
ensure people’s privacy. 
The results from the iterative testing were continuously fed into the further development and adjustments 
of the various components, be it the adaptation of the thresholds, the alert process or the graphic user 
interfaces of the dashboard. 
Furthermore, the processes relevant to remote monitoring were identified in close collaboration with 
representatives of the ambulatory care association for children, validated in the tests and adapted to the 
findings. 
With a view to the later acceptance of our solution in the health care sector it is essential that our 
monitoring solution be not inferior to a hospital setting in terms of reliability and accuracy. To achieve 
this, we had to first decide on the relevant vital parameters and build the corresponding monitoring 
infrastructure. 

5.2 Choosing and measuring relevant vital parameters 

The choice of vital parameters was largely determined by the physician involved in the project and the 
parameters usually monitored in the hospital, i.e. respiration rate, heart rate and oxygen saturation. 
These parameters tend to be relevant for the majority of diseases. Besides, they swiftly respond to 
changes in a patient’s condition – within seconds in the case of heart rate and within minutes as far as 
oxygen saturation is concerned – and are therefore particularly suited for monitoring purposes. 
After testing the individual devices in terms of accuracy and reliability, we performed an equivalence 
test in the hospital to make sure that our monitoring system was not inferior to the hospital system in 
terms of alerting and recognising any signals that might lead to an alert in the hospital. This implied 
using our monitoring prototype and the hospital system in parallel. For this purpose, healthy volunteers 
were attached to both systems simultaneously and had to execute four different scenarios to influence 
the vital parameters and simulate emergency situations to trigger system alarms. These situations 
included being at rest to lower the heart rate, holding one’s breath to lower the blood oxygenation, quick 
breathing/hyperventilation to exceed breathing thresholds and breathing under physical strain to raise 
the heartrate. Since it is not possible for normal people to voluntarily lower blood oxygenation, we 
worked with trained freedivers who were able to hold their breath for several minutes.  
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The test included a comparison of all triggered alerts, a video analysis of both monitors as well as a 
observation of the test persons by experts. Whenever a threshold was exceeded, the test system 
triggered alerts earlier than or simultaneously with the hospital system. We examined different 
approaches to measure respiration rate, which included impedance pneumography and respiration rate 
estimation, both from ECG and from audio signals. For the latter we used a microphone attached to the 
throat, a measure which because of its obtrusiveness, was only applied in the pre-tests. The respiration 
rate values showed some deviations compared with the manual counting performed on both systems. 
Besides, we found artefacts in all measurements, which is why we decided to use this parameter just in 
combination with other parameters to reduce the rate of false alarms.  
For measuring oxygen saturation, we used a pulse oximeter, a medical device that indirectly monitors 
the oxygen saturation of a patient's blood (as opposed to measuring oxygen saturation directly through 
a blood sample) and changes in blood volume in the skin, producing a photoplethysmogram that may 
be further processed into other measurements. In our case, we used a small clamp-like device which is 
placed on a finger (earlobe, or toe would also be possible). Since there is a danger that the device might 
fall off during the night, especially from a small child’s finger, we chose one that could be attached via 
adhesive tape instead of a clamp.  

5.3 Analysing and defining relevant processes 

A major task consisted in defining the processes to accompany the implementation of a monitoring 
system, i.e. the interaction processes between nurses, caregivers at home and emergency staff, e.g. 
when to issue an alert and whom to alert whenever there was an emergency. The implementation of the 
planned monitoring solution therefore required developing a detailed process reference model that 
described the relevant processes associated with remote monitoring. A central issue is related to the 
question what to do if a threshold is exceeded. For example, should the nurse alert the parent 
immediately or first make sure that it really was an emergency? 
The concept of emergency itself proved to be far from unambiguous and triggered lengthy discussions 
in the project team. It is closely related to the definition of thresholds for the various parameters, which 
tend to differ considerably between individuals. It also involved defining the number of children that a 
professional nurse might monitor simultaneously.  
Given that the system issued a very high number of alerts it was decided that a preliminary check was 
necessary so as not to obliviate the whole purpose of the project, which is facilitating a good night’s 
sleep for the parents. Finding the right balance between safety or caution and running the risk of missing 
an emergency proved to be a major challenge. 
The hospital test was followed by a test on healthy children in a home setting and further tests in a 
special home for seriously ill children which is supervised by the ambulatory care association for children 
and offers their parents temporary relief from their care responsibilities. Such a scenario comes closest 
to the home setting, which for both time constraints and ethical considerations could not be implemented 
during the project period. 

6. Results 
The research project produced the following results and provided answers to our research questions 
formulated at the beginning of the project:  

6.1 Monitoring infrastructure 

The tests carried out with the prototype showed that an infrastructure could be established that is 
comparable to a stationary monitoring system as used in hospitals. The proposed solution includes a 
smart algorithm to detect if a particular parameter has exceeded a pre-defined threshold and thus may 
imply an emergency. The test in the hospital which involved running two systems in parallel showed that 
the monitoring system developed for the home setting was not inferior to the hospital setting. 
For the monitoring unit the following quantitative parameters were defined: Depending on the case mix 
and the expected number of alarms, up to 20 patients can be monitored simultaneously. A child can be 
placed under surveillance for a maximum of 12 hours. The service is offered from 8pm to 8am, with two 
active nurses and one nurse on stand-by. The set-up consists of a central dashboard and three 
individual surveillance stations as depicted in Figure 2. 
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Figure 2 Schematic overview of monitoring unit. 

The central dashboard provides an overview of all the patients that are being monitored. Giving their 
names, the most recent values of each vital parameter and the status colours (green, yellow or red). A 
patient’s status colour can only be downgraded from red to yellow or to green if the patient has been 
inspected on one of the surveillance stations. 
At the individual surveillance workstations, nurses are presented with a list of all children ordered by 
their status associated with the colours red, yellow and green, respectively (see Figure 3). Within each 
colour or status category, patients are listed according to the time that has elapsed since the last 
inspection. A nurse can inspect a patient in detail using the “patient window”, provided that the particular 
patient is not already being inspected by her or his colleague (see Figure 4). In the patient window, each 
vital parameter is displayed in a separate chart and the nurse may select which period she wants to look 
at. The nurse can choose to permanently monitor a child via video, and in the case of a real emergency, 
initiate a phone call with the parents by dialling their number, ideally by just pressing a button. When 
completed, all inspections have to be logged. 
The nurse uses the same headset for talking to the parents and listening in on the patient room. This is 
important because sounds may also provide an indication of a patient’s condition. If the status of the 
child changes to red, an acoustic alarm is triggered which is repeated, if a patient has not been 
(re)inspected for more than 120 seconds. The status of yellow does not trigger an acoustic signal but 
exhorts the nurse to look at a particular patient more closely. The thresholds for triggering the alarms 
have to be pre-defined by the physician for each individual patient. 
 

  
Figure 3 Surveillance station: Selection list. 

  
Figure 4 Surveillance station: Patient window. 
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6.2 Monitoring service 

By using medically approved devices, data collection at the patient's location could be carried out with 
the same quality as in a hospital. Furthermore, in the tests, the system reliably alerted the nursing staff 
in the event that threshold values were exceeded or if data was missing. We also discovered that during 
the first few nights, very close supervision by the attending physician is desirable so as to tailor the 
threshold values to a particular child. 
Continuous remote monitoring as opposed to the selective transmission of vital data was shown to be 
feasible by evaluating the transmission intervals between two measured values. If the system failed to 
transmit any values during a pre-defined time, e.g. because of a technical breakdown or a sensor 
becoming detached, the alarm in the control centre was triggered. All relevant alarm situations were 
identified by the system, which was confirmed by the attending physician. 
As mentioned before, we observed an unexpectedly high number of alarms per child and night. We were 
able to halve that number by correcting the algorithm. By fine-tuning the thresholds, we further managed 
to bring the number down per child and night (see Table 1). Although the amount of alarms was 
comparable to the number of alarms observed in a hospital (e.g. 33 for Patient 3), it was considered still 
too high for our scenario where there is no nurse on duty who might just drop into the room to check if 
it was a real emergency.  

Table 1 Alarm recordings per night after adjusting the algorithm and fine-tuning the thresholds. 

 Patient 1 Patient 2 Patient 3 Total 
Green 0 0 0 0 
Yellow 16 12 18 46 

Red 11 1 33 45 
Unjustified alarm 8 0 31 39 

Justified alarm 3 1 2 6 
Reasons for alarm     

Sensor lost 3 1 0 4 
SpO2 data missing1 4 0 15 19 
Data transfer issues 3 0 2 5 

Awake 0 0 0 0 
Respiration rate artefact 0 0 11 11 

Others 1 0 5 6 
 
This is why we introduced video surveillance which allows the nursing staff to make a meaningful 
assessment comparable to a visual assessment at the bedside. Warnings to the caregivers at home are 
only sent after a cross-check via video by a professional nurse. Even in the case of “red” alarms, parents 
are not woken up automatically, but an audio-visual inspection is carried out by the nurse in the 
monitoring centre, who decides whether or not it is a real emergency.  
If this is the case, the nurse has to decide whether to call an ambulance or support the parents by talking 
them through the appropriate measures step by step. Thus, the parents feel reassured and are 
prevented from panicking.  
Audio-visual inspection has emerged as an essential element in the remote monitoring service. The 
usefulness of camera-based methods has also been confirmed by the survey conducted by Malasinghe 
et al. (2019) [11]. 
The processes relevant to remote monitoring were identified in close collaboration with representatives 
of the ambulatory care association for children, validated in the tests and adapted to the findings. These 
included authorization and login, the actual monitoring process, informing/alerting parents, alerting 
emergency services, and contingency plans. 

                                                
1 SpO2 is a measure of the amount of oxygen-carrying haemoglobin in the blood relative to the amount of 
haemoglobin not carrying oxygen. SpO2 data maybe missing because the contact of the clamp to the finger was 
interrupted. 
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6.3 Evaluation results  

To measure the acceptance of the monitoring system on the part of the nurses, the prototype was 
implemented in a home for up to eight severely ill children which is supervised by the ambulatory care 
association for children. We asked 21 nurses to rate the potential benefits of the system. The following 
results were obtained: 
• According to the nurses' experience all parents supported by them suffer from poor sleep. 
• Nurses expect that in 75% of  the cases with night watches, the night watches could be replaced 

by remoting monitoring.  
• In about half of the cases without night watches (usually the less severe cases), nurses expect that 

sleep problems can be reduced in over 90% of cases by remote monitoring. 
 
As far as usability is concerned, a strong focus on user needs and the participation of those directly 
affected has paid off in easy-to use user interfaces. Iterative testing with nursing staff in the monitoring 
centre and continuous integration of their feedback has led to a high overall user-friendliness of the 
monitoring application (see Figures 5 and 6). 
 

  
Figure 5 Central dashboard, early version. 

  
Figure 6 Central dashboard, optimized version. 

 
The juxtaposition of the earlier and later versions shows how the information given about each patient 
has been considerably reduced so as to focus on the essentials. 

7. Limitations 
Originally, we also meant to measure user acceptance and the impact of the system on the part of the 
caring relatives. This was to be done by a survey of the subjective sleep quality and the effects of the 
monitoring solution on their quality of life.  
Due to time constraints as well as ethical issues, the project did not include testing for seriously ill 
children in their own homes. Instead, as described above, we installed the monitoring prototype in a 
home supervised by the ambulatory care association for children which offers temporary relief to parents 
taking care of sick children. 

8. Conclusions and outlook 
We can conclude that from a medical point of view, continuous remote monitoring is basically feasible 
and, if implemented properly, is equivalent or not inferior to monitoring in a hospital environment. The 
main challenge consisted in reducing the high number of alarms per child per night. This was achieved 
by adjusting the algorithm and fine-tuning the thresholds, but also by introducing audio-visual inspection 
by the professional nurses. Audio-visual inspection in the case of possible emergencies actually 
emerged as a central element in remote monitoring, which had not been considered in the original study 
design. 
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An important ‘by-product’ of the project is a set of detailed process descriptions for the monitoring unit 
site. The processes comprise authorization, assignment of roles and tasks as well as how to handle 
alarms. 
The remote monitoring system has been evaluated on the part of the nurses. They see clear benefits 
and expect the system to reduce the burden of the parents and contribute to their sleep quality.  
In the long run, the vital data captured in the course of monitoring may well lead to the development of 
a decision-making aid for adjusting treatment or medication. The storage of vital data is a central 
component of the prototype and the basis for analysing the test data. However, any such tool will have 
to conform with data protection legislation, which implies anonymizing the data and/or obtaining the 
consent of both parents and children to use their data. 
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The sustainability of non-12-step alcohol online 
support groups: views from group users  
Sally Sanger1, Peter A. Bath1 and Jo Bates1  
1Information School, University of Sheffield, Sheffield, United Kingdom  

Online support groups for people with health issues are important digital sources of information for 
their users, and this includes alcohol online support groups (AOSGs) which provide help to problem 
drinkers. It is vital that these groups are sustainable as otherwise their usefulness and contribution to 
patient self-care and wellbeing is limited. This paper uses data from semi-structured interviews with 
twenty-five users of online support groups for people who do not follow the 12-step programme for 
recovery of Alcoholics Anonymous. It explores why they chose and stayed with their groups, and their’ 
perspectives on sustainability. The findings suggest that the general approach of the group to recovery 
and its social dynamics are especially important. It provides a useful contribution to the literature in 
offering a rare insight into the voices of users of non-12-step groups. 

Keywords 
alcohol, information seeking, online support groups, sustainability 

1. Introduction 
Research has shown that online support groups for health conditions are important sources of 
information for their users [1-2]. This is true of alcohol online support groups (AOSGs) seeking to help 
people to recover from problem drinking, which remains a major problem in Western society with high 
costs for the individual, their family and society in general [3-4]. There are currently many such groups 
available online providing support and information, particularly experiential information drawn from the 
day-to-day experience of living with problem drinking, such as, for example, tips and tools for 
managing situations where the person will be under pressure to drink. 
It is very important that these groups are available as they form helpful options for people that cannot, 
or do not want to, go face-to-face meetings such as those provided by Alcoholics Anonymous (AA). 
This can include, for example, people living in rural areas, those with mobility issues, those whose 
home or work circumstances mean they cannot attend meetings, those who prefer an online format or 
who are particularly concerned with remaining anonymous. The groups can also act as valuable 
supplements to face-to-face support group meetings or to alcohol treatment within specialist services.  
Sustainability is important in the sense of members remaining with a group for reasonable periods of 
time, so that they build a sense of community and familiarity, with consequent attachment to the group 
and willingness to participate [5].  As the forums rely on member contributions to exist in the first place 
and to provide the benefits that users approach them for, such as information, support and experiential 
knowledge [6], sustainable membership is essential to them. 
This paper will begin by briefly defining sustainability and exploring research previously undertaken on 
it in relation to online support groups, focusing on AOSGs.  It will then go on to explore the factors 
affecting the sustainability of a significant and under-researched sub-group of AOSGs: those that do 
not follow the 12-step programme for recovery of AA. This paper will take a novel approach in 
providing an insight into users’ own views of sustainability.  

 

 



Sally Sanger, P.A. Bath, Jo Bates 

Proceedings of the 18th International  
Symposium on Health Information  
Management Research 

132 
 

2. Literature Review 

2.1 Online Social Communities’ Sustainability 

The sustainability of a social group has been defined by Ridings & Wasko as the ability to “continue to 
provide valuable resources to its members” [5, p. 97]. In terms of online support groups, it does not 
simply indicate that the group remains a presence on the Internet, but that it stays active and can 
provide meaningful benefits to its users over time. As Lin (2007) stated, this means attracting 
members who are willing to give their time and energy, and to participate actively to create the 
information exchanges, discussion and emotional support that form reasons for themselves and others 
to join and stay in the group. 
Much has been written about the factors that can influence the sustainability of online virtual 
communities, including the size of the group and its level of activity, its usability, design features and 
rules and regulations [6-8]. Research has shown that size offers a difficult paradox: online 
communities need active, knowledgeable members to produce benefits. However, having too many 
members and too much activity may mean people do not feel able to post, or understand how to use a 
group. Too much activity can be seen as confusing and be off-putting or difficult to manage [6]. 
Ridings & Wasko [5], however, asserted that what is important is the way that individual members 
cope with the large amounts of information, rather than the size of the group in itself. In a rare 
longitudinal study, they examined the structural and social dynamics of one health online support 
group over a five-year period [5]. They identified member strategies for coping with changes to groups 
arguing that the strategies affected the nature of the group and the attraction and retention of 
members. They also identified the importance of social support for member retention.  
Kim & Mrotek [9] looked at sustainability through content analysis of health websites and ninety-five 
online support groups, exploring different factors identified in previous literature. For the groups this 
included: amount of site traffic, topic breadth and depth, currency of the information, search facilities, 
moderation, functionality, navigability, accessibility, privacy and the appearance of the site.  They 
argued that many sites were inadequate in these features in practice. Lin examined the impact of 
online and offline features on sustainability in a survey of 165 users of online communities, producing 
a model for understanding the determinants of sustainability. She found that when members perceived 
the communities as both useful and easy to use they had a stronger sense of belonging to it. This 
feeling of belonging was a key factor in sustainability as it “significantly affect[ed] members’ intention 
to use the virtual community” [7 p131]. Interestingly, she also found that offline activities reinforced a 
sense of belonging to the community and hence aided its sustainability. Ren et al looked at theories of 
group attachment, using common identity theory and common bond theory to explore the effect of 
design and management decisions on the nature of individuals’ attachment to their group, and 
therefore to the way they participated in these. Looking at the common phenomenon of ‘core group 
members’, often known as the ‘critical mass’ - a small group who contribute much of the content - they 
found pros and cons with them: they are “useful in sustaining communities but may inhibit growth if 
they are too dominant.” [6 p398] 

2.2 Alcohol Online Support Groups and Sustainability 

The oldest, largest and most widespread support group for problem drinkers is Alcoholics Anonymous, 
with more than two million members and over 125,000 groups globally [10], plus an online presence. 
The factors supporting AA’s longevity (it was established in 1935) have received research attention, 
mainly in the form of studies of how it engages and retains members. The reasons for AA’s success 
are many and complex, including, for example, its size and spread (and therefore level of availability), 
the fact that it is free, the way it is structured as an organisation [11] and the adoption of its recovery 
programme by many alcohol treatment services, which may mandate attendance at AA meetings. It 
holds a clear ideology which forms an all-encompassing way of life, providing an explanation of the 
self and of problem drinking, and this is presented in the ‘Big Book’ of AA [12]. This describes the 12 
steps of its recovery programme and the 12 traditions setting out how individual groups should be run. 
This ideology has also been seen as contributing to encouraging ongoing membership and therefore 
group sustainability [13-16]. Becoming a member of AA entails a redefinition of oneself and the past, a 
new way of viewing the world, an acceptance of difference from outsiders at least in relation to 
drinking alcohol and a long-term commitment to certain actions e.g., attending group meetings, 
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sharing experience and helping other alcoholics. Galanter [15] described the importance of the 
adoption of these views for affiliation and continued membership and Fiorentine & Hillhouse noted 
that: 
 

the acceptance of Twelve-Step ideology, particularly strong agreement with the need for frequent, 
lifelong attendance at Twelve-Step meetings, and the need to surrender to a “higher power” are 
significant predictors of weekly or more frequent attendance at Twelve-Step meetings [16 p367] 

 
A ‘non-12-step group’ is one that does not follow the 12-step programme for recovery and the general 
AA philosophy and belief system. It takes a very different approach to recovery, which might include 
endorsing a programme for moderate drinking or the use of medication to support recovery, or no 
particular approach at all. No change of views on life or the self is required, and tolerance and being 
non-judgemental is usually promoted, as is the freedom to set one’s own goals. As a result, non-12-
step groups are not united by an all-encompassing shared belief system in the way that AA members 
are. However, in rejecting AA on the grounds of dislike of its belief system, they are in effect making a 
statement about their own approach and philosophy. Therefore, it might be expected that the beliefs of 
non-12-step groups, perhaps beyond the simple fact of ‘not being AA’, can also be a factor in 
attracting and retaining members. 
Factors affecting the sustainability of non-12-step AOSGs have received relatively limited attention in 
the research literature, as Sotskova et al pointed out: 
 

much less is known about the potential mechanisms of secular PSGs [peer support groups], what 
features of these groups attract members, and what factors are associated with satisfaction with 
and active participation in the group [17 p138] 

 
Some studies of the groups in their face-to-face format have touched on factors encouraging 
sustainability, and noted the importance of the group’s overall approach; for example, Falconer found 
that, within the group LifeRing [18], freedom to make their own beliefs was a factor in keeping 
members with the group.  Kaskutas [19] found that individuals liked the philosophy of Women for 
Sobriety including its freedom to disagree with what it proposed and Coulson [20] in work on AOSGs, 
found that dislike of the AA “ethos or principles” was a primary reason for people to join online non-12-
step groups.  

2.3 Summary of Literature Review 

There is a substantial body of research discussing many different factors that contribute to the 
sustainability of online virtual communities. One sub-group of these communities is alcohol online 
support groups. Whilst reasons for individuals remaining with AA have been explored, there appears 
to be less research focusing on non-12-step groups, despite the fact that there are a wide range of 
such groups that form important options for problem drinkers. This paper will begin to address this 
gap. The research questions it addresses are therefore: 
 
RQ1: Why do users of non-12-step AOSGs join their group? 
RQ2: What sustains the participation of users of non-12-step AOSGs?  
 
The study draws on views from users of five different non-12-step groups. It is important to 
acknowledge that each group has individual features that keep members with them and that this is not 
explored here. Instead the focus is on identifying common factors that occur across the five groups 
within this sample. 

3. Methods 
This qualitative study involved semi-structured interviews with 25 members of five non-12-step 
AOSGs, which varied in location, size and beliefs about problem drinking (Table 1). Disparate groups 
were chosen so that factors present in the majority of them could be identified: the study was 
qualitative and was designed to generate theory rather than generalisations. The groups that were 
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selected met the following inclusion criteria: they were aimed at adults aged 18+ with alcohol 
problems, written in English, offered discussion forums and followed an approach other than the 12-
step one.  After ethical approval was obtained from the University of Sheffield, the moderators and 
administrators were approached for permission to publicise the study and request interviewees via 
their forums. Interviewees gave written informed consent and had opportunities to ask questions 
before the interviews which were mainly carried out over Skype or by phone. One individual was 
interviewed in person and another by email, at their request. The interviews lasted between 60 and 
114 minutes and took place between October 2017 - February 2018. Following transcription, the data 
were coded in NVivo 11, using Braun and Clark’s method of thematic analysis [21]. Re-coding was 
undertaken using Brooks and King’s template analysis [22] to allow for more in-depth exploration of 
key themes. Interviewees’ names and any identifying details have been changed in order to maintain 
anonymity.  

Table 1 The interview groups 

Name Brief description* Approach to recovery 
endorsed in information 

pages 

Moderated? Number 
of inter-
viewees 

Group A *Medium size AOSG, 
based in the UK 

Psychological therapy Y 1 

Group B *Small AOSG, based in 
the USA 

Medication based treatment Y 4 

Group C *Small AOSG, based in 
the USA 

Own harm reduction 
programme 

N 2 

Group D *Medium size AOSG, 
based in the USA 

Own moderate drinking 
programme 

Y 6 

Group E *Large AOSG, based in 
the UK 

No specific programme, 
promotes abstinence 

Y 12 

* Small = <5,000 members; medium = > 10,000 members; large = > 50,000 members. 

4. Findings 
Users were attracted to their group for a variety of reasons, and remained with them sometimes for the 
same reasons and sometimes because of different factors. Information regarding this is summarised 
in Table 2.  

Table 2 Reasons for joining and staying with group 

Factor Important at joining group 
(relevant interviewee) 

Important in remaining with 
group (relevant interviewee) 

Overarching approach to 
problem drinking / treatment 

recommended e.g., not 12-step, 
secular not spiritual in approach, 

allowing individuals to choose 
their own goals Liking the 
treatment recommended 

Group A (Anna) 
Group B (Ben, Cathy, Julie, 

Marianne) 
Group C (Bethany) 

Group D (Bridget, Christine, 
Dawn, Jackie, Joe, Paul) 
Group E (Ariana, Isabelle, 
Joanne, Robert, Theresa) 

 
Group B (Cathy, Julie) 

 
Group C (Alan, Bethany) 

 
Group E (Cleo, Isabelle, 

Yvonne) 

Social dynamics e.g., finding 
others like them (identification), 
sharing personal experiences, 

making friends 

Group A (Anna) 
Group B (Julie) 

 
 
 

Group E (Cara, Erin, Grace, 
Isabelle, Megan, Robert, Tina, 
Yvonne) 

Group A (Anna) 
Group B (Ben, Cathy, Julie, 

Marianne) 
Group D (Alan) 

Group D (Christine, Dawn, 
Jackie, Joe, Paul) 

Group E (Cara, Cleo, Grace, 
Isabelle, Joanne, Megan, Paul 

Tina, Yvonne) 
 



The sustainability of non-12-step alcohol online support groups: views from group users 

Editors: Peter Bath,  
Päivi Jokela, Laura Sbaffi 

135 

Group values / norms e.g.,  
supportiveness, confidentiality, 
being non-judgmental and not 

didactic 

Group A (Anna) 
Group B (Julie) 

 
Group D (Christine, Joe) 

 
Group E (Cleo, Grace, Megan, 

Robert, Yvonne (F) 

 
Group B (Cathy, Marianne) 

Group C (Bethany) 
Group D (Bridget, Christine, 

Dawn, Joe) 
Group E (Cleo, Joanne, 
Theresa, Tina, Yvonne) 

Size and functionality e.g., 
interactive options, availability 

 
 

Group D (Jackie, Joe) 
Group E (Cleo, Grace, Joanne, 

Megan) 

Group B (Marianne) 
Group C (Alan, Bethany) 

 
Group E (Cara, Erin, Grace, 

Isabelle, Megan, Tina, Theresa, 
Yvonne (F) 

Information quality and range Group A (Anna), 
Group B (Ben, Cathy) 

Group E (Erin, Megan, Robert, 
Tina, Yvonne) 

Group A (Anna) 
Group B (Ben, Cathy) 

Group E (Erin, Megan, Robert, 
Tina, Yvonne) 

The only group available or the 
first one found 

Group C (Bethany) 
Group D (Dawn, Jackie) 

Group E (Megan, Theresa, 
Yvonne) 

 

Motivating, encouraging  Group A (Anna) 
Group B (Ben, Cathy, Julie) 

Group D (Christine, Dawn, Joe, 
Paul) 

Group E (Ariana, Cara) 

4.1 Approaches to Problem Drinking and Values 

It can be seen from Table 2 that the groups’ approaches to problem drinking were important in 
attracting users, this being the most frequently given reason for their initial choice. However, it is 
important to note that this was at the level of the group’s general approach, not at the level of their 
detailed sets of beliefs. Many members stated that they were drawn to the group as it was not AA, did 
not follow the 12-step approach and allowed for freedom of ideas about the nature of problem drinking 
and its treatment. For example, Joe and Christine (both Group D) commented on being attracted by 
the fact that their groups were secular, rather than being religious or spiritual in approach. Contrasting 
Group E with AA, Ariana, for example, stated: 
 

what I truly like about [Group E] is that it offers that same support but without any particular 
requirements of belief (Ariana, Group E) 

 
This implied the importance to her of freedom to develop her own ideas rather than taking on a 
standard philosophy. Whilst the groups all expressed ideas about the nature of, and recommended 
treatment for, problem drinking on their information pages, they did not insist on members following 
these interpretations. In practice, they were open to users holding different beliefs/interpretations. 
Users of Group B were somewhat different in that members chose and kept to this group because of 
the particular treatment it endorsed:  however, whilst the group encouraged conformity to the 
treatment protocol, it did not insist on adoption of any particular way of life or interpretation of problem 
drinking, nor did it place problem drinking at the core of the person, as does AA.  
When it came to remaining with the groups, beliefs were cited much less often. This suggests that, 
over time, group beliefs became less important to members which implies that they may be less 
important in sustaining membership. However, there is some evidence to the contrary. For example, 
Robert described how, over time, his dissatisfaction with the approaches of two other groups he had 
previously been a member of, led to conflict with other members which caused him to leave those 
groups. He left the first as it followed a hard-line 12-step approach that demanded compliance with the 
‘Big Book’ of AA:   
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generally it was people who were die-hard or down the line 12 steppers, would accept no 
alternatives…if it was outside the Big Book, you were jumped on (Robert, Group E) 

 
Questioning these views led to harassment and online bullying which was not addressed by the 
moderators. He left his second group as it moved towards a 12-step approach: 
 

But again, there was an AA influence creeping into that and eventually the moderator changed to, 
again, a fellowship member and that got quite unpleasant again (Robert, Group E) 

 
It is interesting to note the repetition of “again”, suggesting that to him this felt like a repetitive pattern. 
He then went on to set up his own group, expressly different to AA. Jackie described how approaches 
to treatment were a feature affecting sustainability, specifically when they changed over time: 
 

we’ve had people quit over the fact that there are so many active abstainers and I think that’s kind 
of interesting, but they’ll say like “This is becoming more of an abstinence board than a moderation 
board”, yes. So that, that happens. (Jackie, Group D) 

 
The group’s values remained consistently important over time in the sense that the ones most 
frequently mentioned as influencing both joining and staying with the group were the same: 
supportiveness, compassion, being non-judgemental and not didactic. However, the specific 
individuals mentioning this changed: only four of the 12 who said that a value was a reason for staying 
with their group had also said that this was important to them at the beginning. It would be useful to 
explore this finding in further research. 

4.2 Social Dynamics 

Social dynamics in the sense of finding others like themselves and sharing experiences were 
important in attracting interviewees (Table 2), but even more important in retaining them, this being the 
chief reason given for staying with a group. Identification remained important throughout, with many 
commenting on the power from the outset of finding others like them who understood their troubles 
from the inside, having experienced these themselves. What appeared to change was that, with time, 
the element of being friends and feeling like a community came in and kept people with their groups. 
The following are typical: 
 

I think about these people, I wonder how they are, now I realise “Oh I haven’t checked in with them 
in three weeks, I need to let them know I’m alive”, you know, so I feel a sort of, a sort of social 
responsibility, there’s a relationship there, right...you develop relationships and it’s a community. 
(Christine, Group D) 

 
there are other threads that I feel particularly close to, that, you know I, I would post on them just 
because I kind of know the people quite well now, some of whom I’ve met in person (Anna, Group 
A) 

 
Members followed different usage patterns over time: there were individuals who just lurked and read 
without posting; people who joined and posted once or twice (perhaps whilst drunk or very hungover) 
and then left; short-term members who joined, participated, achieved their goals and then left; people 
who came and went, sometimes for months at a time; and the long-term users. This last group formed 
an important part of the ‘critical mass’ or core group of members, and it was noted in the literature 
review that the presence of this is important for group sustainability (Section 2.1). Discussing the 
social dynamics of the group, some interviewees commented on issues of commitment and 
membership over time. Bethany (Group C), for example, criticised fellow members for taking help but 
not giving it “there is maybe a handful of us that hang out”, whilst the rest move on once they are 
either “fixed” or have come to believe the group is not helping them. Interestingly, echoing Ridings’ [5] 
work, Bethany described how the functional element of having no moderator in this group impacted on 
the social dynamics. She noted that the ‘critical mass’ members were effectively pushed into acting as 
moderators and trouble-shooters, expected by others to deal with problems. This constrained what 
she felt able to say in the forums. Alan, from the same group, also noted that there was a core group: 
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[there is] a lot of activity [in the forums], but the number of eyeballs that are on there are low 
considering this is a website.  It's the same group of people that interact and exchange ideas by and 
large (Alan, Group C) 

 
Jackie (Group D) also commented on the impact on sustainability and quality of the lack of ‘old-timers’ 
or a core group of long-term, experienced members. According to her this leads to “a lot of people who 
aren’t moderating very well giving advice to other people who aren’t moderating very well.” The 
presence of a core group was also noted by Dawn (Group D) and Megan & Tina (Group E). Several 
interviewees’ comments showed that they themselves were effectively members of this group, 
interested in ‘paying forward’ the help they had received by giving it to newcomers in their turn: 
Lin [7] noted that offline activity was an important factor in contributing to a sense of belonging and 
community, important in maintaining sustainability, a finding that the present study endorses. Dawn, 
for example, contrasted her life in the alcohol forum with membership of a previous group where she 
had felt more “known”, meaning that people understood her. She put this down to having met with the 
previous group in person: 
 

only after we had met in person did I feel like, [pause]I felt much more known after we had met in 
person in that group. (Dawn, Group D) 

 
This group eventually formed a splinter group, moving away from the original site. Isabelle (Group E) 
described how she did not post until she had been to an offline meetup with group members.  

4.3 Group Size  

The size of the ’critical mass’ will be important for sustainability, but so also is the overall size of the 
group.  A large group can be off-putting and unmanageable. Discussing the choice of individual 
threads to join, Ariana noted that one popular one was confusing to her, putting this in terms similar to 
that of joining a large social event in the offline world: 
 

when I've gone in there I've kind of just gotten confused by how many people and names and they 
all know each and stuff so [laughs] I just, I don’t go in there anymore…it’s almost like walking into a 
room that’s very, very crowded and people know each other and you don’t know anybody. (Ariana, 
Group E) 

 
Tina (Group E) speaking of the same thread indicated that it was “bewildering” to her and also costly 
in terms of requiring “a huge commitment of time” because of its size. This led her to avoid using it: the 
cost of using that thread outweighed the benefit as Butler puts it [8]. Erin (Group E) implied that a large 
size made for less interesting threads as there was less input into each thread; she felt that Group E 
had spread itself too thinly. However, a group that was too small or inactive could also be off-putting to 
people: 
 

I've looked in there a couple of times but it looks like it’s very slow meaning not many people post 
(Ariana, Group E) 

 
Little activity meant that there were fewer resources to use, many resources being the positive side of 
a larger group. Individuals dealt with the problem of large size partly by finding a smaller area of the 
group that they liked and felt at home in. This might be a sub-group of friends or a ‘home thread’ i.e., a 
thread to which they routinely returned when going online and where they were likely to get to know 
other users well. Thirteen of the twenty-five people who were interviewed had regular threads, and this 
was the commonest way of using the forums, rather than browsing or searching for specific topics. In 
some cases, groups of individuals formed splinter groups, perhaps moving away from the site (and it 
could be speculated that this would affect the group’s social dynamics as well as its size). Theresa 
(Group E) described finding and staying with a core group of about 12 women on her site, only 
exploring more widely after that sub-group came to an end. Joanne said of her home thread: 
 

it’s the same old group all the time and these are the people that I will be meeting.  So it’s sort of--, 
[pause] it becomes a community and that’s very supportive. (Group E) 
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Both Alan (Group C) and Tina (Group E) talked about there being key areas within the forums where 
people generally tended to congregate: 
 

the general section is where people reside by and large (Alan, Group C) 

4.4 Group Functionality 

In terms of functionality, a few interviewees talked about the usability of their group; for example, Cara 
(Group E) avoided the forums as she found them “unwieldy”, Tina (Group E) found it difficult to know 
when to use the blogs and when to use the forums, and Christine found forums difficult to use on 
mobile phones and so confined herself at the time of interview to using the listserv: 
 

it’s really easy to check in on an email list, right? Now to log into a forum…for writing these [mobile 
phones] are, as you may know, these are not so fun (Christine, Group D) 

 
This last point may have important implications for the future of discussion forums given the increasing 
trend of using mobile phones for internet functions. Marianne described how Group C was better 
designed than her preceding group which was “rickety” in nature. She and a group of others migrated 
from the latter to Group B together, and she implied that they may have been drawn to B by its ease of 
use, resulting from better design.  
 

they keep developing and making it more, [pause] easier to use…  It just has, it has a slicker look I 
guess, and feel to it. It's like easier. (Marianne, Group B) 

 
From her point of view, however, the social dynamics were the important factor in the decision to 
move groups: when asked why she moved she replied “because everybody was sort of 
migrating…and I just kind of migrated with them”.   
A range of other functional aspects were mentioned including availability of the group 24 hours per 
day, which was seen as important at both stages of usage by several people. The specific functions 
provided, such as chat rooms and information pages, was cited by Jackie (Group D) as an initial draw 
and Tina (Group E) when talking about why she stayed with the group. The remaining aspects were 
only mentioned at one stage and by one or two people. These included the quality of the moderation 
which was mentioned as a reason for staying by Erin and Theresa of Group E and the fact that there 
were no limits on post length, a reason why Megan stayed (Group E). 

4.5 Information Quality 

The people mentioning information as important at the start remained largely the same as those who 
stayed with their group because of it. There did appear to be a pattern of using the information pages 
on the site more at the beginning of members’ time there, as this was when they had most 
unanswered questions (e.g., Anna (Group A), Ben & Julie (Group B), Christine, Jackie & Dawn (Group 
D) and Isabelle (Group E)).  As they were satisfied with the answers to their questions, information 
pages and information given in the forums became less important: 

 
I have [read the information pages] from time to time, I think particularly at times when I was 
struggling, probably more so in the first couple of years that I was on [Group A], cos now I don’t 
really struggle, or very rarely struggle. So I, I tend not to look at them as much as I used to. (Anna, 
Group A) 

 
In terms of information, individuals specifically mentioned liking the ability to share information (Cathy, 
Group B), its relevance (Erin, Group E) and the fact that the information on the site was good quality 
(Robert, Group E). Information was particularly important in Group B as it formed a rare source of 
knowledge about the treatment it supported. For some in this group it was seen as a part of the 
treatment itself. The ability to find practical, useful information and advice about handling specific, 
difficult situations was highlighted by many members, as was the fact that they could obtain 
information about others’ experiences.  
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5. Discussion and conclusion 
The aim of this paper was to explore users’ own perspectives on the issues of attraction to groups and 
reasons for remaining with them. It has shown firstly that the overall group approach to problem  
drinking was very important in attracting users, but not at the level of detailed belief sets about 
problem drinking and its treatment. Interviewees did not feel compelled to adopt a particular 
philosophy or programme of recovery, something that distinguished non-12-step groups from AA. 
While interviewees said that the approach became less important over time, changes in it could still 
cause major disagreements within forums and lead to established individuals leaving.  
Secondly social dynamics were shown to be the most important factor for sustaining membership. The 
concept of ‘critical mass’ or the core group of (often longer-term) users who created most of the posts 
was discussed and its importance identified. Finding other members like themselves who had shared 
their experience remained important at the start and in retaining members, but the element of 
friendship and of feeling part of a community appeared more important over time, as relationships 
were forged. This might tentatively suggest, to use Ren et al’s approach [6], a move from finding a 
common identity with the group members generally to finding common bonds with individuals in the 
group:  
 

Common identity theory makes predictions about the causes and consequences of people’s 
attachment to the group as a whole. Common bond theory makes predictions about the causes and 
consequences of people’s attachment to individual group members. [6 p377] 

 
It would be useful for further research to explore this, both in relation to alcohol groups and groups 
supporting other conditions. The paper also supports Lin’s claim [7] that offline activities play a role in 
creating a feeling of belonging. Altruism and reciprocity, as suggested by Otto & Simon [23], also 
seemed to have a role to play in user retention, as interviewees had often moved from receiving help 
to giving it. This was seen as the main purpose of staying with a group by some (e.g., Alan, Group C; 
Ben, Group B).  
The trade-off between the advantages and disadvantages of size was discussed as something that 
ensured many resources, but could also alienate and confuse members. It was shown that a frequent 
way of dealing with this was to create a home space within the forums or with a group of other people, 
who might then form a splinter group and leave the forums. Other factors explored were ease of use, 
group values and the information provided, with the last a steadily important factor to a group of 
individuals.  
Overall, this study confirms that there are many factors that contributed to attracting members to 
groups and keeping them there, but it also suggests that the general approach and social dynamics 
may be especially important. It provides a useful contribution to the literature in offering a rare insight 
into the voices of users of non-12-step groups and their opinions as to why they join and stay with 
groups. Further research is needed to examine whether these findings are more widely typical, 
particularly of users of addiction groups that do not require their members to adopt their own beliefs.  
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Type 2 diabetes (T2D) is a self-managed chronic condition that requires certain skills and knowledge 
to manage, both by patients and health care professionals. People with T2D take daily decisions 
regarding their health and are responsible for the consequences. This creates a need to use different 
resources to obtain the required knowledge and the skills to control and manage the condition. This 
paper reports on a study investigating the advantages of using online health support groups (OHSGs) 
for information exchange for people with T2D in the UK. In this paper, we collected data from 814 
threads and posts from three diabetes UK-based OHSGs and analysed these using thematic analysis. 
The thematic analysis revealed three main benefits of using OHSGs for information acquisition: (1) 
fulfilling information needs, (2) overcoming barriers and (3) supporting control and management of the 
condition. The results suggest that OHSGs serve as an excellent source for information acquisition for 
people with T2D.   

Keywords 
health 2.0, information acquisition, medicine 2.0, online health support groups, type 2 diabetes. 

1. Introduction 
Diabetes is a serious threat to worldwide public health and a major cause of morbidity and mortality 
[1]. In 2017, 451 million adults had diabetes in the world and the number is estimated to reach 693 
million adults by 2045 [2]. The condition affects a number of organs including heart, kidneys, eyes and 
blood vessels and can, therefore, cause serious complications such as heart attacks, nerve damage, 
blindness and kidney failure [3]. The condition caused approximately 5 million deaths in 2017 [2] and 
accounted for an estimated 11% of healthcare expenditure worldwide [4].  
Type 2 diabetes (T2D) is the most common type of diabetes as it accounts for around 90% of all 
diabetes cases and is a result of not producing enough insulin in the body or the failure to respond to 
the produced insulin [5]. People with T2D are usually required to modify aspects of their lifestyle such 
as diet and physical activities [6]. Around 95% of the treatment in T2D is carried out by the patients 
themselves and healthcare professionals (HCPs) have limited involvement in their care [7]. This 
requires patients to use different resources, such as peer-to-peer support groups, to acquire the 
required skills and knowledge to control and manage the condition effectively.  

2. Literature Review 
Peer-to-peer support groups date back to the 18th century [8] and are based on the idea that people 
who share the same physical and mental conditions might understand each other more and provide 
emotional and information support for one another more effectively [9]. More generally, it is believed 
that life challenges can be faced better when having support from a group of people experiencing 
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similar situations [10]. Cline [11] indicated that people living with life-threating and chronic illnesses 
find mutual aid and self-help in support groups. Benefits from support groups include enhanced 
decision making, improved life quality and increased lifespan [12]. The literature has shown that peer-
to-peer support has a positive impact on patients [8,13-15].  
The support can take many different forms and media [16]. For example, face-to-face support groups 
started forming to connect patients who have similar health conditions [8]. OHSGs are a virtual version 
of physical support groups in which people with similar health issues can meet on an online platform 
and exchange information and experiences and support each other. Different forms of OHSGs have 
been created over time since the 1980s [17]. For instance, email lists and chat rooms were developed 
to enable people who share the same health interests to contact each other and to gather. More 
organised communities were established when web-forums were introduced to the Internet. Web-
based forums were reported to be the most popular form of communication among patients due to 
their easy-to-use and friendly design [18]. Patients use OHSGs to break their isolation, get more 
information about their illness, express their feelings and receive support from others [19]. The use of 
OHSGs can be influenced by many factors, such as the nature of the condition and contextual factors 
(e.g., the healthcare system where the discussion is taking place). Information behaviours can also be 
influenced by various factors which might serve as supportive or preventive, as explained by Wilson’s 
Information Behaviour Model [20]. OHSGs can also help patients change their health behaviour. 
Patients move through different stages when changing their health behaviour, as explained by the 
Transtheoretical Model [21]:  
• Pre-contemplation: no plans have been thought about to perform any activity during the following 

six months.  
• Contemplation: a plan is intended to be performed within the following six months.  
• Preparation: there is an intention to take action within the next month and has taken few 

behavioural steps. 
• Action: individual's behaviour has been altered for fewer than six months. 
• Maintenance: changed overt behaviour for more than 6 months. 
To date, there have been no in-depth studies on the benefits of using OHSGs for people with T2D in 
the UK context. This paper aims to fulfil this gap by investigating how the use of OHSGs benefit 
people with T2D and how they consequently alter their health behaviour. 

3. Methods 
An exploratory qualitative methodology was adopted for this study. Three popular, publicly-available 
UK-based diabetes OHSGs were identified (Diabetes.co.uk [DCUK], Diabetes.org.uk [DOUK], and 
Diabetes-support.org.uk [DSF]). Following ethical approval from The University of Sheffield, OHSG 
moderators were approached to obtain their consent to collect and analyse threads and posts from 
their platforms. To help the researchers to sample the data and limit the number of threads and posts 
in the sample, a two-month sampling period was chosen (June-July 2017). Data were collected from 
the general sections/boards of the OHSGs since they contain a wide range of topics and are the most 
active parts. Only threads and posts posted by members with T2D were included. The sample of 
threads and posts was purposively selected. Since the study is focused on the UK, users that 
indicated non-UK locations in their profiles were excluded. The data were then downloaded, 
anonymised and coded using NVivo 11. Quotes reported in this paper were rephrased to minimise the 
risk of identifying members and all names have been anonymised. The data were analysed by 
following Braun and Clark’s [22] six-step approach to thematic analysis. The research literature and 
previous studies were used to interpret the results but not to guide the analysis, which was undertaken 
inductively. To ensure the quality and validity of the study, regular meetings were conducted through 
the data collection and analysis between the authors to discuss initial codes and initial and final 
themes as well as applying Tracy’s eight steps in qualitative research quality [23]. 

4. Results 
The sample included 814 threads and posts from 250 unique members across the three platforms. A 
number of key themes emerged from the analysis. This paper focuses on the benefits of using OHSGs 
for people with T2D, and the three main sub-themes within this overall theme as illustrated in Figure 1. 
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Figure 1 Subthemes of the theme: Benefits of Using OSGs 

4.1 Fulfilling Information Needs 

The members of the OHSGs fulfilled their information needs about different aspects influencing their 
understanding of diabetes, which resulted in satisfying a knowledge gap about the condition. Many 
members stated that the OHSG was their main source of information about T2D. The use of OHSGs 
as an information source helped many users to overcome the lack of information from health care 
professionals (HCPs), to know about treatment options and techniques that were not introduced by 
HCPs, either because they did not agree with these treatment options and techniques or did not have 
the time to introduce them, and to find information about where to find affordable tools and equipment. 
For example, members stated how they discovered new information about different issues by using 
OHSGs. They compared the knowledge they received from the OHSG with other sources of 
information (e.g., HCPs, educational courses) and that they had before joining the online platform. 
Some examples of such views are as follows: 
 
“Through the past years, I have learned from this OHSG way more than I learned from my HCPs, my 

advice is to use this OHSG as your primary information source” (DOUK- Emily) 
“I am learning many things about my Type 2 diabetes, all from this OHSG” (DCUK- Alexis) 

 
The information and experiences shared in the OHSGs helped some members to become aware of 
their unhealthy living habits, which had resulted in their diabetes being poorly managed. The platforms 
were also helpful to many members, especially for obtaining information about less-known diet 
options, such as low carbohydrate (LC) programmes. This is mostly because there is considerable 
debate around such programmes and the National Health Service (NHS) in the UK does not support 
this approach [24]. Some members, for example, reported their understanding of different LC 
programmes from other members in the OHSG: 
 

“I was newly diagnosed and learned about the low carbohydrates high fats (LCHF) programme from 
your helpful posts which helped me to set my LCHF diet plan.” (DCUK- Maria) 

“I was horrified when I was diagnosed a few months ago … friends told me about the LCHF diet and 
have been reading about it here thereafter … this is a great OHSG! Thank you all for your posts” 

(DOUK- Katherine) 
 
These messages about diet programmes were often posted alongside food recipes, which aided 
members to prepare healthy meals. Consequently, this helped them avoid eating unhealthy food, 
which might negatively influence the management of their condition: 
 
“I’m reading now and learning about different recipes on this OHSG that I can prepare and eat during 

lunch breaks and snacks to avoid eating from fast food restaurants” (DCUK- Bryan) 
 
In addition to fulfilling their diet-related information needs, members of the OHSGs also used the 
platforms to gather information about how and where to find tools and equipment (e.g., self-monitors 
of blood glucose) and vitamins related to diabetes: 
 

“After reading about the acid here, I have tried it for around three weeks. My blood sugar levels are 
kind of lower and my feet pain is significantly reduced! … Thank you Alexis! I ordered the supplement 
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form the link you provided. It’s much cheaper than the website I found. I have also applied the extra 
discount you told me about! Many thanks” (DCUK- Mary) 

 
Besides fulfilling their information needs about diabetes and diet in general, members also expressed 
how they obtained information from the OHSGs about different topics and techniques they had not 
known before, such as hypoglycaemia, food-tracking techniques and how to interpret blood testing 
results: 
 
“I am still learning about hypoglycaemia. Your post made me understand it more, it now makes more 

sense for me” (DCUK- Katelyn) 
“Now I understand what my testing results mean. I found the page you referred me to very helpful. 

Many thanks!” (DOUK- Phoebe) 
 
In summary, this sub-theme shows that the OHSGs were used as information sources by their 
members. Queries might come from people being newly diagnosed and not having experience with 
diabetes and from people who did not find the information provided by HCPs to be useful or 
comprehensive. Many members reported that the information they received from the health care 
system was not as informative as they expected. They obtained more practical information from the 
OHSGs that helped them to control and manage their condition. For example, a member was informed 
that he had T2D but was not provided with any information about the condition. He therefore used the 
OHSG to fulfil his information needs. Another member wanted to know how to evaluate the effect of 
different types of food on blood sugar levels. She acquired information from the OHSG that testing 
blood glucose levels before and after eating could help her know what food types affect her negatively 
(e.g., raise their blood sugar to very high levels) and which helped her control her diabetes. Members 
also obtained information about different perspectives of controversial topics, such as LCHF.  
The knowledge and experiences exchanged in the OHSGs fulfilled some of the members’ information 
needs. Additionally, some members were aware that diabetes is not a static condition and that what 
works for one person might not work for another. Therefore, members used the OHSGs to navigate 
through threads and acquire information about different topics to research what could work for them, 
because the information provided by their HCPs might not have been personalised and might be given 
to all patients without considering individual differences (e.g. different body reactions to certain 
medications, food and activities and different lifestyles): 
 

“Diabetes is not the same for all of us! It is different for each person, what works for one does not 
usually work for all of us. We need to make personal adjustments to reach a balanced point” (DCUK- 

Lillian) 
 
Accessing additional sources to stay informed and gain the knowledge they need to maintain a high 
level of participation in health care, which are two main components of health care empowerment [25], 
show the high level of engagement of OHSG members with their treatment.  
The use of the platforms as information sources also shows the trust members have in each other. 
They believed in other members’ experience and knowledge even though they lacked medical 
expertise. Members often stated that they valued others’ experience more than knowledge from 
HCPs: this is explained in more detail in the following sub-theme (4.2). The use of the OHSGs as 
informational sources helped many members to successfully self-manage diabetes and overcome 
different barriers. The following two sub-themes will explain the consequences of using the platforms 
as information sources to fill a gap in members’ knowledge. 

4.1 Overcoming Barriers 

The informational and emotional support exchanged in the OHSGs helped many members to 
overcome barriers such as poor communication, limited time with HCPs, unfulfilled informational 
needs and the use of complex medical language by HCPs. For example, poor communication 
between health care providers and patients is a challenge in diabetes care that can result in lack of 
information provided by the health care team [26]. Members posted to clearly express how they found 
the information they needed in the OHSG and which their HCPs did not provide, as explained below: 
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“I believe that I was not offered with the information I needed. The leaflet and HCP did not provide the 
information I needed. I found the information I needed here, after scanning the OHSG” (DCUK- Bryan) 
“I received more personal service here in the OHSG more than any HCP I have tried … I didn’t know 

how little I knew until I joined this OHSG” (DCUK- Justin) 
 

Others experienced a lack of support from their HCPs (e.g., poor communication, limited time in 
appointments), which led them to use the OHSG instead to learn about the condition: 
 

“All information I received about my condition was via this website only ... I barely see my HCPs … 
they love to blame me ... all negative things are my fault … they disagree with all information on this 

website” (DCUK- Brian) 
“I have a question about my medications … where I live there is not much help for diabetes … it has 
been over a year since I saw my HCP … I need to pay to see private healthcare services” (DCUK- 

Danielle) 
 
Seeking information from other peers in the OHSGs was regularly observed to overcome barriers that 
resulted from a disagreement on certain topics between HCPs and patients. For example, members 
shared threads and posts about their meetings with an HCP and how they were disappointed with the 
discussion and that the meetings were of very limited value. They then asked questions and shared 
their plans to manage the illness with other members to get their feedback: 
 

“I was completely unhappy with the meeting! I even had to pay to see him! I was aiming for an 
interesting conversation about my diet options and physical activities but he was so narrowed to the 
system’s guidelines. I believe I know better about what works for me, I will carry on with the low-carb 

diet to control my blood glucose level” (DCUK- Justin) 
“My HCP laughed at me when I asked her about the possibility that I (and Type two in general) could 
get a hypo! Even though she prescribed me [name of drug] whose leaflet clearly states that having 

hypos is a possible side-effect!” (DCUK- Katelyn) 
 
This is particularly noticeable in controversial topics, such as self-monitoring of blood glucose (SMBG) 
and low-carb diets. For example, OHSGs members described how they were not offered the help and 
information they needed when they mentioned to their HCPs that they were on a low-carb diet or 
SMBG. This debate and different views on controversial topics were confusing for some members who 
had just been diagnosed with diabetes and lacked trust in their HCPs. They used the OHSGs to 
acquire the information they needed and to overcome this lack of trust they had towards their HCPs: 
 

“To be honest, I do not have trust in my HCP, as I knew the problem was with my diet and carb 
intakes, I started reading on this OHSG before seeing him. The first thing he gave me is a pack 

recommending eating starchy carbs, which in opposition to what members are saying here” (DCUK- 
Jacqueline) 

 
Other members posted messages to learn about different types of glucose meters and what was the 
appropriate one for them would be because their HCPs, believing that they did not need to self-
monitor, did not provide them with this information:  
 

“Thank you John and Mary! That’s exactly what I wanted … My HCP told me I would not get hypos 
while taking [name of drug], so a meter was not required … I told them I am planning to get a meter to 

see how food influences my blood sugar … I believe it’s all about cutting the cost” (DCUK- Riley) 
“My HCP has been prescribing me test strips … when I went to the pharmacy today I discovered that 

he stopped them … where can I find the cheapest place to buy them?” (DCUK- Evan) 
“I think people on the OHSG are lucky to learn about self-monitoring because the NHS does not 

support it … I feel sorry for the other 3 million people in the UK who have T2D and don’t know about it” 
(DCUK- Ryan) 

 
The OHSGs were also used to overcome intrapersonal factors, such as fear. For example, on different 
occasions, members posted about their fear of having low blood sugar level or of other issues related 
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to diabetes (e.g., not being able to have children). Other members provided the emotional support 
needed to help members who felt panicked. In the case of having low blood sugar level, for instance, 
other members tried to calm the person down and explained that it might be a false hypoglycaemic 
attack, also called a ‘hypo’. Other members described the symptoms of the false hypoglycaemic 
attacks, advised them not to drive and supported the member emotionally to help them overcome this 
negative feeling. This kind of support had a positive impact on members, as shown in the examples 
below: 
  

“I was home by myself only, so that’s why maybe I got worried. Thank you all for your advice. Next 
time, I will not panic” (DCUK- Abigail) 

“Many thanks to all of you.  I really value your support. I feel relieved when I read that’s quite normal” 
(DOUK- Phoebe) 

“Your posts gave me the courage, self-esteem, hope, support and confidence to overcome my fear” 
(DSF- Sofia) 

 
Another member expressed their feelings about their addiction to sugar and carbohydrates and how 
that resulted in managing their diabetes in a negative way. This member expressed their attempts to 
decrease the amount of sugar intake. However, they were still afraid of the future because of their 
addiction to sugar. Other members shared techniques to reduce sugar intake and their experience 
with the member and assured them that this fear could be overcome. After 12 months, the member 
reported in the same thread, their success in removing sugar from their diet:  
 
“It has been 12 months and I am free from sugar today … I have lost weight too … my blood sugar is 

never high … my HbA1c is in the normal range” (DCUK- Tracy)  
 
Tracy, in this example, feared having a relapse after cutting sugar from her diet. She and other 
members compared sugar to alcohol or heroin and described it as an ‘addiction’. They shared their 
previous attempts to reduce their sugar and carbohydrate intake, which lasted for a long period of 
time. Tracy, for example, had previously tried to cut out sugar but she relapsed after a year. She was 
therefore afraid to repeat the same scenario again with further (unsuccessful) attempts. The OHSG 
was therefore perceived as an important source of support for her to reach her goal. She updated the 
thread occasionally and received support and encouragement from other members. The OHSG, in this 
instance, served as a source of emotional support that helped members to overcome strong fears. 
In summary, OHSGs were found to offer support to members with T2D to overcome barriers and help 
them control and manage their condition effectively. Members were found to seek information from the 
online communities when there was a lack of information from HCPs, poor communication, a long 
waiting time, disagreement and lack of trust. Additionally, they used the platforms to cope with fear 
and anxiety, which were partly caused by having diabetes. This sub-theme shows how the use of 
OHSGs can be helpful to overcome different barriers and problems, some of which can be extreme. 
Other members’ knowledge, experience and support assisted members in these OHSGs to cope with 
various difficulties, making OHSGs a valuable source of support. Being well informed about diabetes 
and overcoming barriers resulted in good control and management of the condition, as explained in 
the following sub-theme.        

4.3 Supporting Control and Management of the Condition 

Members described how the knowledge and support obtained from OHSGs helped them control their 
illness in general. The word ‘control’ here refers to the daily blood glucose checking whereas 
‘management’ refers to the long-term overall attempt to maintain a healthy lifestyle. To manage the 
condition successfully over time, a person needs to adopt a healthy lifestyle and change behaviours in 
terms of physical activities, eating habits, medications, setting and achieving realistic plans, knowing 
possible barriers, etc. In this sub-theme, members of the OHSGs expressed how the use of the 
OHSGs helped them to achieve day-to-day control and overall management of the condition or 
introduced them to techniques and skills that helped them to do this. For example, members 
expressed how the information and support they received from OHSGs helped them to manage the 
overall aspects of their condition: 
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“I love this OHSG, over the past few years, it helped me to control my diabetes” (DCUK- Sydney) 
“We are lucky enough to belong to this community which has useful information and experiences that 

help us to manage diabetes” (DCUK- Daniel) 
“My HbA1c dropped from 11 to 6 in six months. Many thanks to this OHSG. I have been a silent 

member and learned a lot from all of you. I will try to contribute with my experience” (DCUK- Henry) 
 

More precisely, members learned about specific skills and techniques that helped them to control the 
condition. For example, members learned from their peers on the OHSGs about the importance of 
keeping records of test results and food intakes. Keeping a record and being aware of test results and 
daily food intake are recommended long-term practices for people with diabetes to manage the 
condition effectively [27]. Members of OHSGs advised others repeatedly to adopt such techniques to 
control the condition. Members who received this advice reported on their adoption of the techniques, 
as explained in the examples below:  
 
“I understand that I should have kept a record of my test results. However, I was kind of confused and 
did not have a clear plan. Thank you for your advice here, I will ask to have printouts after each test 

and keep them. I did not know that I can do that before! I have also bought a diary to keep tracking my 
diet” (DCUK- Bryan) 

 “I have started a food diary after reading your comments … I now realize it is very important … I think 
my meals going to be healthier” (DCUK- Hayley) 

“I now understand what caused the spike in my blood sugar level. As you recommended, I went 
through what I had eaten during the last few months and I think it’s all because of the fast food I eat for 
lunch, due to my work nature. As Sally recommended, I will have a plan to control that and take care 

of what I am eating” (DCUK- Bryan) 
 

While there is some debate around whether SMBGs are useful for people with T2D or not [28,29], the 
guidelines from the National Institute for Health and Care Excellence (NICE) in the UK do not, 
generally, recommend HCPs to advise patients to self-monitor their blood glucose levels except in a 
few circumstances (e.g., if the patient is taking insulin or is pregnant) [30]. This debate was also 
largely present in the OHSGs. However, the majority of members believe that their SMBG is essential 
to manage the condition effectively; therefore, they advised others to self-monitor even though their 
HCPs did not advise them to do so. For instance, members who were advised to self-monitor reported 
a positive improvement in the overall management of their condition: 

 
“It has been a month of having the meter. It has been a great improvement in my blood sugar! For 

those who are new in diabetes: members here ARE RIGHT! You MUST have a meter to adjust your 
diet and sugar level” (DOUK- Jacob) 

 “My HCP advised me not to self-test and just do the quarterly HbA1c tests. When I joined the OHSG I 
was highly advised to test which I did and has been the best advice I received which helped me to 

control my diet” (DOUK- Isla) 
 

Similarly, members learned about different diet options, which resulted in better management of their 
condition as explained below: 
 
 “A few years ago, I was diagnosed as a pre-diabetic. As I’m taking a medication for another condition, 
it changed my diet habits and resulted in my blood sugar to be in the diabetic range. So, I decided to 
alter my eating habits and found very useful information about LCHF in this OHSG which I followed. 

Now, I’m back to the pre-diabetic range!” (DCUK- Paige) 
 

This shows how the knowledge and support exchanged in OHSGs might contribute to better control 
and manage diabetes. While some members explicitly reported the pieces of information they learned 
from OHSGs that helped them to control and manage the condition (e.g., learning about diet options), 
others referred to the overall knowledge and support obtained from the OHSGs. However, overall, the 
information and support obtained from OHSGs helped members to learn more about the condition and 
overcome different barriers which resulted in better control and management of the condition. 
Members were not previously aware of the information they received on the OHSGs, either because 
their HCPs did not agree with the advice or had not received such information elsewhere. Therefore, 
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exchanging experiences among members across the OHSGs allowed some members to learn skills 
and acquire knowledge that is useful for controlling diabetes. 

5. Discussion 
The findings revealed that members used the OHSGs at different stages to acquire information and 
support that would assist them in taking and maintaining their actions/behaviours. As the 
Transtheoretical Model [21] explains, people move through a set of stages when changing their 
behaviours. For instance, in the preparation stage, members asked their peers about the number of 
carbohydrates the low-carb diet involves. They were convinced that the diet would help them and took 
the first steps to start it. Members reported their progress after a few months of making a health action 
based on the information they obtained from the OHSGs, which means they can be classified as being 
in the action stage. For the most part, they posted in the OHSGs to share their positive progress (and, 
consequently, to receive encouragement), to express appreciation of peers who had helped them, or 
to seek more information about the action taken. This can also be explained by Wilson’s [31] model of 
Information Behaviour, which suggests successful fulfilment of information needs and use usually 
creates another need. However, relapse to old unhealthy behaviours usually occurs during the action 
or maintenance stage of the Model [32]. Members used the OHSGs as a source of support during the 
maintenance stage to overcome barriers. The findings suggest that members used the OHSGs mainly 
to obtain information support in the preparation stage, information and emotional support in the action 
stage, and emotional support in the maintenance stage of their condition.  
Users used the OHSGs to fulfil their informational needs that arose from the lack of support received 
from HCPs, a desire to find new information related to the treatment of the condition and psychological 
factors with having the condition (such as the need of information assurance and support to control 
and manage the condition). This was explained in Wilson’s model [20], which explained that 
psychological, demographic, role-related or interpersonal and environmental factors as well as the 
characteristics of the source, influence information-seeking behaviours. These may support or prevent 
a person from initiating or completing information-seeking behaviour. In the results, the factors led 
users to initiate an active and ongoing search to satisfy their informational needs. The supportive and 
non-judgmental nature of the OHSGs also supported users to engage in the communities. This 
additionally helped them to enhance their self-efficacy and, as a result, achieve their health goals.    

6. Conclusion and future work 
This study identified the advantages of using OHSGs for people with T2D in the UK.    
Members of the three OHSGs highlighted the importance of using the platforms. They repeatedly 
explained how the platforms helped them fulfil their informational needs, overcome different barriers 
and, as a result, control and manage the condition more effectively. It is, however, quite possible that 
using the platforms might also have affected their members negatively. This, however, was not 
identified through this stage of the study. The next stage of the study aims to interview current and 
former members of the platforms to investigate this in a greater detail and develop a more nuanced 
understanding of how people with T2D use OHSGs.   
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Patients’ views on information about 
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The aim of this study was to describe patients’ views on information regarding their medication with 
focus on their experiences with community pharmacists’ use of the clinical decision support system 
EES (electronic expert support system). This study was performed as a survey among patients who 
were collecting prescription medication at seven Swedish community pharmacies, with 281 
respondents (response rate of 68%). Results show that patients receive information regarding their 
medication from many different sources, with differences related to age and gender. In general, most 
patients seemed satisfied with the information they had about their medicines, and with the information 
they got from pharmacists. The study also show that knowledge about how pharmacists work to 
improve medication safety and how they use EES is low. However, results indicate that many patients 
have high trust in pharmacists, expect them to check for potential drug related problems and are 
positive to pharmacists using EES more.  

Keywords 
clinical decision support system, community pharmacy, information sources, medication information  

1. Introduction 
Medication is an essential part of health care, and appropriate treatments with medications can cure 
and prevent many conditions [1]. However, drug-related problems (DRPs) are frequent and cause 
suffering for patients and lead to substantial costs for society [2-4]. Information or knowledge 
regarding medications is ever growing and needs to be continuously updated and implemented for 
decision making for all the involved actors [5-7]. What is more important is that information systems 
and work procedures support continuity across the different settings. Other than the physician, who 
has the primary responsibility of assuring that prescribed medications are safe and appropriate, 
important actors are pharmacists dispensing medication and the patients using the medication. It is 
important that patients are well informed, understand which medicines they are supposed to take and 
how to use them, and understand the expected benefits and possible side effects of the drugs [8-11]. 
The Five Rights is a commonly mentioned approach to reduce medication errors. It can be used as a 
framework for information requirements in medication management; taking the right drug, at the right 
time, in the right dose, by the right route, for the right patient [12-14]. Today, patients are becoming 
increasingly engaged in their own health care, a development that is supported by the growth of 
information technology in our society [15,16]. Informed, motivated patients’ are more likely to value 
and maintain relationships with healthcare providers, to comply with treatment, and to take an active 
role in their own health care [17-19]. Research about patients experience of communicating with 
pharmacists have shown that time is important for trust and satisfaction [20]. 
Previous research has also studied patients’ information sources regarding their medications [21-24]. 
Online sources are becoming increasingly important for health information [16,25,26]. Information from 
sources available online varies in quality and reliability, and requires the patient to know how to find 
the information. Previous research has also shown that some people are unsure of how to find correct,  
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reliable information about their medications [27]. In Sweden, 1177 is a service provided by the 
Swedish health care regions with quality assured advice regarding diseases, care and treatments. 
Individuals can either visit 1177.se online or call the number 1177 for advice. In Sweden, the patient 
information leaflets for medications are always included in the medication package and available 
online via www.fass.se for all registered drugs (provided by LIF, a professional association 
representing research-based pharmaceutical companies in Sweden). Patients’ individual needs for 
drug information vary, but certain topics are requested more often, both online and in information 
hotlines, such as information about adverse drug reactions (ADRs) and information about drug-drug 
interactions (DDIs) [12].  
At pharmacies, pharmacists are responsible for safe dispensing of prescription drugs, and to examine 
prescriptions before dispensing. They are often the last health care provider the patient encounters 
before using (or not using) a medication. Thus, pharmacists play an important role in detecting 
prescription errors and preventing DRPs [28-30]. Clinical decision support systems (CDSSs) in the 
medication management process are being used to reduce the incidence of DRPs, and to improve 
health care quality and efficiency [5,31-37]. One way of supporting pharmacists in detecting potentially 
inappropriate prescriptions or avoiding dispensing errors is to use CDSSs [34,38-40]. At pharmacies in 
Sweden, a CDSS called EES (Electronic Expert Support) is available. EES analyses patients´ 
electronically stored prescriptions in the Swedish national prescription repository in order to detect 
potential DRPs such as drug-drug interactions, high doses, therapy duplications, and inappropriate 
drugs and doses for elderly or paediatric patients. EES has been available in pharmacies since 2010, 
the level of use was initially low. At the time of the study EES was used for approximately 10% of 
individuals having their prescriptions dispensed at Swedish pharmacies [41]. The alerts are visible to 
the pharmacists when they make an active choice to perform an EES analysis. At the time of the 
present study pharmacists were required to receive a specific consent from the patient to perform an 
analysis with EES, even though the pharmacist automatically have access to all prescriptions when 
dispensing prescription medications. After saving the consent for EES analysis, it is valid for future 
analyses. Previous studies among pharmacists found that one of the things pharmacists found most 
problematic when using EES, was the need to obtain informed consent in order to perform EES 
analysis. The time with each patient was not enough to both explain the system, perform the analysis 
and solve drug related issues [41,42]. Pharmacists wanted to either remove the need for a specific 
consent or for patients to have more knowledge regarding EES so that it would be easier and less 
time consuming to receive informed consent.  
The aim of this study was to describe Swedish patients’ views on information regarding their 
medication, with focus on their experiences and knowledge with community pharmacists using a 
CDSS. More specifically, the study aimed to answer four questions: 

1. How do patients receive information regarding medications and how do they experience this 
information?  

2. Are there any differences in answers related to age or gender? 
3. How do patients experience pharmacist’s role in improving medication safety? 
4. What are patients’ knowledge and experiences regarding the CDSS EES used by 

pharmacists? 

2. Method 
This study was performed as a survey among patients who were collecting prescription medication at 
Swedish community pharmacies. Data was collected using a paper based questionnaire at 7 different 
community pharmacies in Sweden. The pharmacies were located in Luleå, Kalmar, Grängesberg, 
Värnamo and Torsås and belonged to three different pharmacy chains. Data was collected by five 
students doing their degree project for a bachelor degree in pharmacy (Pharmacist programme 
Linnaeus University). Data was collected during approximately 100 hours in total during two weeks 
(March 12-25th 2018). Data collection was conducted at different hours and different days to collect 
responses from different types of patients. Individuals visiting the pharmacies during data collection to 
get prescription medication dispensed was asked to take part in the study. They were informed of the 
study and if they agreed to participate they filled out the questionnaire and returned it at the pharmacy. 
Those that were asked but did not agree to participate in the study were regarded as non-respondents 
to calculate response rate. Criteria for inclusion were all adult individuals collecting prescription 
medication during the time of data collection. Criteria for exclusion were individuals not understanding 
Swedish enough, or not having cognitive ability to read, understand and answer the questionnaire. In 
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total 412 patients were asked to take part in the study, from those 281 agreed and 133 declined. A 
total of 50 individuals were not asked to participate due to the exclusion criteria. The questionnaire 
was paper based and comprised 10 questions divided onto 3 pages. It was developed by one of the 
researchers together with the students for the purpose of the study. The questions focused on 
respondents practical experiences, were based on previous research methodology and findings, and 
as such, were not developed from any theoretical framework. The questions included multiple-choice 
questions, statements where the respondents gave their degree of agreement according to a six-point 
Likert scale (where 1 represents “do not agree at all” and 6 represents “totally agree”), and open-
ended questions that could be answered in free text. Together with the questionnaire the patients 
were given one page with information about the study, how data would be handled and analysed, as 
well as contact information to the main researcher (also supervisor for the students). Before the 
questions about EES, the questionnaire had a short text explaining EES (“EES is a computer based 
support to help the pharmacist identify any potential DRPs, for example several similar medications, 
medications that could interact or medications inappropriate because of age or doses that are too 
high”).  
Data collected by all students at the different community pharmacies were registered and merged into 
one data set in Excel. The complete data set was used by the students to answer different questions 
for their individual degree projects. In the current paper, new analysis based on the complete data was 
carried out. IBM SPSS Statistics 26 was used to analyse the answers. To analyse differences related 
to age or gender, Chi-squared test for independence was used. P-values <0.05 was regarded as 
statistically significant. In the Chi2 tests, the Likert scales were dichotomized into a binary scale where 
1-3 represented “do not agree” and 4-6 represented “agree”. The open-ended questions were 
analysed by manifest content analysis, where text-based replies where reviewed based on common 
themes expressed in their manifest content.  
Before the study, an application for ethical advice was submitted to the Ethical Advisory Board in 
South East Sweden. Based on the Ethical Advisory opinion (EPK 476-2018, date 07-03-2018) some 
small adjustments in methodology and information to study participants were made before the start of 
the study. No individual data besides the answers to the questionnaire was collected. Before the study 
the managers of the community pharmacies gave their written permission for conducting the study at 
their pharmacies. 

3. Results 
The questionnaire had a response rate of 68% (281/412). The respondents had a mean age of 54 
years, 52% were female and 92% had Swedish as native language (Table 1). More than 90% of the 
respondents agreed with the statements “I feel safe with my medication treatment” (n=254), “It is easy 
to know which medications I should use and when” (n=260) and “I receive the information I need 
regarding my medications” (n=259) (Figure 1). The median answer for all those statements was 6 on 
the 6-point Likert scale. 

Table 1 Background information of respondents (n = 281). 

Background characteristics n % 
Gender Female 147 52.3 

Male 134 47.7 
Age <20 10 3,6 

20-29 19 6,8 
30-39 31 11,0 
40-49 40 14,2 
50-59 56 19,9 
60-69 57 20,3 
70-79 50 17,8 
80-89 13 4,6 
>=90 1 0,4 

 Missing answer 4 1,4 
Native 
language 

Swedish 259 92,2 
Other 20 7,1 

 Missing answer 2 0,7 
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Figure 1 Respondents degree of agreement with four statements regarding their medications. The proportion of 
answers on the Likert scale is shown in the bar chart where 1 represents “do not agree at all” and 6 represents 
“totally agree”. For each statement the number of answers on the 6 point Likert scale is given, together with the 

number of answers with “Do not know” and number of missing answers.  
 

  

 
Figure 2 How the respondents receive information and advice regarding medications. (A) Comparison between 

respondents younger than 50 years (n=100, 36%) and respondents 50 years and older (n=177, 64%), (B) 
comparison between females (n=147, 52%) and males (n=134, 48%).  Significant differences are indicated with * 

(p<0.05, Chi-squared test).  
 

The respondents’ answers showed that doctors and pharmacists were the most common sources of 
information and advice regarding medications. There were significant differences (p<0.05) in 
information sources related to age and gender. Respondents younger than 50 years more frequently 
used family and friends, the online sources fass.se, 1177.se and called 1177 for advice, as well as 
searched for information online compared to respondents aged 50 years or older (Figure 2). Female 
respondents more frequently used the patient information leaflet, fass.se, and searched for information 
online regarding their medications, compared with male respondents (Figure 2). Answers to the 
statements regarding pharmacists, revealed that the majority of respondents expressed a high trust in 
pharmacists by agreeing to a high degree that pharmacists made sure that their treatment is safe, 
appropriate and safe to combine (Figure 3). 
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Figure 3 Respondents degree of agreement with five statements regarding pharmacists. The proportion of 
answers on the Likert scale is shown in the bar chart where 1 represents “do not agree” at all and 6 represents 
“totally agree”. For each statement the number of answers on the 6 point Likert scale is given, together with the 

number of answers with “Do not know” and number of missing answers.  
 
Few respondents (19%) knew about EES, 26% of all respondents said they had given their consent to 
pharmacists performing EES analyses and 13% said they knew that the pharmacist had performed an 
EES analysis (Table 2). For the first statement about EES “It is clear to me when the pharmacist is 
using EES” the median response was 4 and approximately 63% (n=50) of those that answered on the 
six-point Likert scale agreed with the statement. This statement also had significant differences related 
to age (p<0.05). Among the respondents younger than 50 years 47% agreed with the statement, 
compared with 76% among respondents aged 50 or older among those older than 50. For all other 
statements in the questionnaire (Figure 1, 3 and 4) there were no significant differences related to 
age, gender or language. For the last statement regarding EES “I would like the pharmacists to use 
EES every time I collect medication” 88% (n=96) of those who answered on the Likert scale agreed 
with the statement. For all of the statements regarding EES the majority of respondents answered “do 
not know”. Although the last statement had more replies than the other three (Figure 4). 
The respondents also replied in free text to the questions about additional need for support or 
information, and if they feel safe/confident with their medication. Most of the respondents replied that 
they did not lack any information and many seemed satisfied with the information they had and the 
support they got from pharmacists. They also expressed that they could ask pharmacists for more 
information when they needed, and felt comfortable and safe with the service they got. Many 
described having positive encounters and expressed trust in pharmacists. A few of the comments 
included suggested improvements, such as more information about side effects; the wish to avoid 
generic substitution as it is hard for the elderly when medications look different; and that physicians 
could explain in a better way and present alternatives. Many respondents commented that they did not 
have previous knowledge about EES, or that they heard about this system for the first time during this 
study. Others stated that EES was not applicable for them since they did not take multiple medicines 
or bought for someone else. Some expressed that they took it for granted that pharmacists had the 
knowledge they needed for safe dispensing, or that they hoped that they would use EES.  
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Table 2 Respondents answers regarding knowledge and experience with pharmacists using EES (n = 281). 
Question Answer (multiple choice) n % 
Did you know about EES (before 
the information in this 
questionnaire)? 

Yes 53 18.9 
No 201 71,5 
Do not know 21 7.5 
Missing answers 6 2,1 

If you know about EES, how did 
you learn or get information 
about it? 

From pharmacist at pharmacy 73 26,0 
From brochure 23 8,2 
From pensioner organisation 3 1,1 
Do not know 72 25,6 
Other 13 4.6 

Have you given consent for EES 
to be used to analyse your 
medications? 

Yes 74 26,3 
No 99 35,2 
Do not know 88 31,3 
Missing answers 20 7,1 

Do you know if pharmacists at a 
pharmacy have used EES to 
analyse your own, or a family 
member’s, medications? 
läkemedel? 

Yes 35 12,5 
No 76 27,0 
Do not know 160 57.0 
Missing answers 10 3,6 

 
 

 
Figure 4 Respondents degree of agreement with four statements regarding EES. The proportion of answers on 

the Likert scale is shown in the bar chart where 1 represents “do not agree” at all and 6 represents “totally agree”. 
For each statement the number of answers on the 6 point Likert scale is given together with the number of 
answers with “Do not know” and number of missing answers. The number of respondents in total was 281.  

4. Discussion 
The respondents in this survey used various sources to find more information about medicines. 
Doctors and pharmacists where the most common sources. A number of significant differences where 
seen by age and gender in the use of other information sources. In general, many patients seemed 
satisfied with the information they had about their medicines, and with the information they got from 
pharmacists. In the comments as well as the level of agreement on statements, they expressed a high 
trust in pharmacists and felt safe with their treatment. Most of the respondents did not know about 
EES before this study. On the question if they wanted EES to be used, most of those who replied were 
positive. The younger respondents used online sources of information to a higher extent. Both age 
and gender differences are in line with findings of previous studies [27]. Although information from 
doctors and pharmacists were most common, younger adults used additional information sources 
(internet searches, web based health resources, call services, and family and friends) more than the 
older participants in this study. This is in line with previous research conducted in Sweden [43]. Older 
adults seems to be slightly more passive in acquiring additional health information, or they prefer to 
ask family and friends.  
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A majority of respondents expressed a high trust in pharmacists making sure that their treatment is 
safe, appropriate and different medications safe to combine. This highlights the importance that this 
profession needs to have both time to identify and solve any drug-related problems and easy access 
to CDSSs to fulfill the trust that patients put on them. It is also worth to note that few of these patients 
had experienced that their pharmacists used EES while dispensing medicines. Hence, patients might 
believe that pharmacists already access this type of information, and trust that they by default are 
ensuring that their medications are safe to combine. This supports the idea of making it easier for 
pharmacists to conduct analyses in EES. The low knowledge about EES indicate that patients may 
need more knowledge and awareness about pharmacists work to improve medication safety, and the 
opportunities to use EES to ensure a safe medication use. This is particularly important for those using 
multiple medicines. Previous research has also reported that information about DDIs is among the 
most requested by patients searching drug-related information [12]. However, for pharmacists to be 
able to use EES, they need time to conduct the analysis and thus discuss the result with the patient. 
Research about patients experience of communicating with pharmacists, have shown that time 
availability is important for trust, satisfaction and cooperation. What is more, patients with a higher risk 
of DDIs tend to have higher trust in their pharmacists [20]. Removing unnecessary steps in this 
process, such as the need for a specific informed consent for the EES analysis, may provide the 
pharmacists with more time to focus on the issues that matter for medication safety.  
In previous studies [41,42], obtaining consent was also the step that pharmacists found most 
problematic, thus the limited time frame. From an ethical perspective, some might interpret removing 
informed consent as an action that violates privacy or contradicts the idea of shared decision making. 
However, a number of issues speak in benefit of this removal. Firstly, the analysis per se does not 
involve privacy issues, as pharmacists already have access to the list of prescriptions medicines a 
particular patient have when they are dispensing prescriptions. Conducting an EES analysis does not 
provide the pharmacist with any new information about the patient. Secondly, providing patients with 
information about a system and asking them to make a choice, may be both stressful and cognitively 
demanding. The time is restrained and patients may not understand how the system works or what 
they are consenting to. Thirdly, more information and unnecessary choices may deviate patients’ 
focus from more important information, such as information about how to safely use their medicines. 
This is particularly important to consider for elderly when dispensing their medicines. More choices 
and higher age have a negative effect on decision making, why it is often recommended to reduce the 
number of unnecessary choices for elderly navigating in complex health systems [44,45]. Fourthly, the 
empirical results showing patients high trust in pharmacists and the belief that they ensure a safe 
medication use, imply that patients already expect that their pharmacists have access to the 
information needed to fulfil this trust. In health care, physicians use similar CDSS without having to get 
consent or explaining it to the patient beforehand. Instead, they can focus on solving any potential 
problems and discussing the specific issue with the patient. Some time after this study, the eHealth 
Agency has reassessed the legal requirement for consent regarding EES analysis and concluded that 
it was not necessary from alegal point of view, and since June 2020 it is no longer required that the 
pharmacist receives a consent specifically for the EES analysis. 
The methodology in this study has several strengths and limitations. The strengths include that data 
was collected at several pharmacies and at different times during the day. It also includes control of 
the response rate. There are also several limitations with the study. First, data collection was not 
possible to randomize and collection at pharmacies are known to miss certain demographics, such 
such as the very old who often have help with collecting medications [46]. Also, our criteria for 
exclusion contribute to our results not being generalizable to all groups. The questions used have not 
been not validated in other studies. There were missing answers to some questions, and for the 
questions about EES the majority answered with ”I do not know”. Also, there were some 
inconsistencies in the answers to the questions related to EES; there were fewer respondents that 
answered yes to the question ”Did you know about EES?” than answered the next question “If you 
know about EES, how did you learn or get information about it?”. The reason for this in unclear but we 
chose to include all answers in the analysis anyway. To be included in the study, it was not required 
that the patients had multiple medications. The missing answers may be partly explained by 
respondents only having one or few medications, thus not finding the questions relevant for them. The 
positive attitude towards pharmacists seen in our study might have been affected by the study’s 
setting.  
Future research should study effects of the removal of consent for EES analysis, as well as clinical 
effects of pharmacists using EES. Future research should also further study how to provide 
information and support about medications to different groups of patients in order not to exclude for 
example elderly. Also, the use of information sources by different demographics, e.g those who are 
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not native Swedish speakers should be further studied. What is more, most of the respondents replied 
that doctors and pharmacists are the main source of information about medicines. This result may be 
affected by the study’s setting, or the sampling criteria focusing on those getting prescriptions. Future 
research could investigate whether other information sources are more important for information about 
over the counter drugs.  

5. Conclusions 
Patients receive information regarding their medication from many different sources where doctors 
and pharmacists are the most common. There are differences in how patients receive information 
related to age and gender. Results indicate a high trust in pharmacists and their ability of making sure 
their medication is safe. Most patients think that they have the information they need about their 
medications. The knowledge and awareness about pharmacists using the decision support EES at 
pharmacies when dispensing medication is very low which indicates that it is difficult for pharmacists 
to receive an informed consent. However, our results also show that many patients are positive to 
pharmacists using EES more and that some may already expect pharmacists to control for potential 
DRPs.  
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Electronic health record (EHR) is a ubiquitous e-health tool that includes both Electronic Medical 
Record (EMR) and personal health record (PHR). EHR is aimed to be a versatile digital tool that can 
benefit both caregivers and patients through Quick and easy access to medical information at any time 
from hospitals or primary care units. However, the fact that the bulk of core records, including self-
service data for patients, is only available in Swedish may limit the scope, availability and feasibility of 
self service through EHRs access for refugee patients who are non-Swedish speakers.  Research 
results suggest that the EHRs should be meaningful, modified, and improved based on patient’s 
needs, by actively involving patients in their healthcare. The issues diagnosed in this research work 
such as EHR an information sharing communication System, lack of Information about using EHR, 
language barrier a hinderance in using EHRs, EHRs as medical recommendation system, better 
instructions about EHRs, presenting medical information in diagnosis part in EHRs in other languages 
and presenting medical information in diagnosis part in EHRs by sound are very important to address 
non-Swedish speaking refugee patients’ needs to use and benefit from EHRs.   

Keywords 
electronic health records, refugees, immigrants, information system 

1. Introduction 
E-health refers to the type of healthcare that uses internet and other information and communication 
technologies (ICT) for sharing medical information [1, 2]. Healthcare professionals utilize ICT in 
different ways such as, to access the patient’s information, monitor public health, handle 
administrative work, and uncover opportunities for observations and research on public health [3]. 
Electronic health record (EHR) is a prevalent e-health tool that includes both Electronic Medical 
Record (EMR) and personal health record (PHR). EMRs maintain the database that gathers the 
administrative and clinical information in digital form during the patient’s care, and the records can be 
accessed and shared between health professionals and patients. PHRs contain electronic information 
that patients get from healthcare professionals [4, 5, 6]. In many countries, including Sweden, EHRs 
have largely replaced the traditional paper-based records [7, 8].  
Electronic health record is aimed to be a versatile digital tool that can benefit both caregivers and 
patients. EHRs can maintain larger amount of information than paper-based records and make it 
readily and simultaneously available for multiple care providers [7, 9]. Quick and easy access to 
medical information at any time from hospitals or primary care may enhance the safety and efficiency 
in healthcare, and reduce the administrative burden on doctors, nurses and other medical support staff 
[10, 11, 12]. Moreover, EHRs can support and improve the decision making process of health care 
professionals, and also help to develop research in this area [13]. From the patient’s point of view, 
EHR enables the access to patient’s medical records and empowers citizens to take responsibility and 
control of their own health and to actively manage their prescribed medicines. At a practical level, 
EHRs can help to save the time that would otherwise be used for face to face contact, appointments, 
making calls or sending enquiries for information to health care facilities [14, 15]. 
Electronic health records have potential to improve the quality of healthcare in Sweden. However, the 
fact that the bulk of core records, including self-service data for patients, is only available in Swedish 
may limit the scope, availability and feasibility of self service through EHRs access for patients who 
are non-Swedish speakers. According to patient data law in Sweden, information in the EHRs must be 
in Swedish, but the government in Sweden can decide that the language of the EHRs could be 
another language [15]. The Swedish National Board of Health makes some provisions for workers who 
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are foreign language speakers with accredited diplomas, enabling the use of English, Danish or 
Norwegian by healthcare sector workers [16]. 
An important part of the Swedish society are the refugees that Sweden have accepted during the 
years 1970-2019. Many of the recent refugees came from Syria, and Sweden has also taken in 
refugees from Somalia, Afghanistan and Eritrea [17]. What is more, many refugees may need 
immediate medical care when they arrive in Sweden. If the patient cannot use EHRs to get the 
necessary information due to a language barrier, illiteracy or lack of computer skills, he/she needs to 
call the healthcare personnel to arrange a time to meet the doctor or another healthcare professional. 
During the visit, the care professional needs an interpreter to discuss the patient’s conditions. In 
addition, the patient will also need interpreter’s help in order to translate the information that is 
recorded in the EHR. This procedure will be more costly and time-consuming, and the patient will not 
be motivated to use the electronic system as long as they don’t possess the necessary skills [18, 19]. 
This paper is based on the primary author’s Master’s thesis, which investigated how the EHRs could 
be improved to motivate non-Swedish speaking refugees in Sweden to use their EHRs. The study was 
conducted at a hospital in the region Västra Götaland. The rest of the article has been arranged as 
follows. We describe the related research in section 2. Section 3 highlights the methods adopted for 
this research work. Section 4 provides a summary of the results. We discuss the results in section 5 
and end the section with further research suggestions. 

2. Related Research 
As was claimed in the introduction, e-health solutions and tools can be used in many different ways. 
Generally, e-health is expected to contribute to improving healthcare quality with lower costs, via 
easily accessible communication systems between the health care professionals and patients, and 
through empowering patients to be more involved [1]. People who use e-health solutions feel better 
when they know about their health status and are involved in making decisions and the medical health 
information can be shared widely, faster and cheaper between patients [20]. E-health has properties 
such as efficiency, enhancing quality, evidence based, empowerment of patients, encouragement of a 
relationship between the patient and healthcare professionals and decision sharing between them, 
education of physicians and patients by online sources and enabling communication and information 
exchange between health professionals and patients [2]. 
EHR is one of the digital infrastructures that can help the hospitals to deliver safe, efficient care and 
support public health [21]. According to Nøhr [22]  and  Häyrinen et al., [23] documentation, booking 
service, communication system, diseases and test results are some of vital components in EHRs: 
Documentation: The texts and notes which are documented by a nurse, a patient or a doctor. Booking 
service: This service allows the patients and healthcare professionals to book appointments when 
needed. Communication system: This system facilitates the communication between healthcare 
professionals e.g. pharmacies, doctors or nurses, and patients. Diseases: This part shows patient’s 
diseases. Test results: This part shows test results such as blood tests. In addition, one of the EHR’s 
successes occurs when patients can use it to access information and become involved in their 
medication and treatment, having greater responsibility for their health and allowing them to discuss 
the doctor's diagnosis [14]. 
EHRs provide opportunities to enhance patient care, embed performance measures in clinical 
practice, and facilitate clinical research [24]. The structure of EHRs show that socially aligning and 
structuring content and appropriate information storage is important since the social circumstances of 
patients play an integral role in decisions regarding healthcare [23]. A better understanding of social 
circumstances with a view to improving inclusivity could help promote uptake and service delivery to 
patients [23]. Ennis et al [19] identified relevant population, difficulties including access to ICT and the 
relation between empowerment and EHRs. This elaborates on the fundamental role that social 
circumstances play in the development of better-quality healthcare, with reduced cost and time spent 
managing health records as a result. They assert, based on their study that EHRs design should be a 
fit to the patients expected to use and benefit from it. In a study by   Rao and Edlavitch [25], they 
present software tailored to the needs of cancer patients enabling specialised and socially aligned 
access to EHRs. They outline the Collaborative Data Network (CDN) to share EHRs with cancer 
patients. Tuikka et al [18] discussed the empowerment of patients in EHRs which shows that 
identification of needs should engage patients. They further identified that implementation of patient-
led requirements in EHRs should include patients who are beneficiaries of the work. In a separate 
study, Bantom et al [26] explored the accessibility of personal healthcare records for patients, 
identifiying the need for patients who lack formal education to access and understand their health 
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records, and considered the possible limitations and cautions that should exist for EHRs to be useful 
for the care receivers. There are several applications which concern public health for example, e-
health, m-health and smart health systems. The patients can make their own decisions about their 
health, and this improves both the social and economic aspects of healthcare in society [27]. By using 
the method known as m-health, the diagnostics and treatments can be accessed. M-health means 
using mobiles to improve health systems. The smart health systems refer to use ICT to get higher 
quality data and large-scale sharing between, patients, doctors, nurses and other staff if needed. 
The transition from paper-based records to EHR may be both expensive and complex. Financial costs 
for installing the EHR system can include implementation costs, loss of revenue and purchasing of 
hardware and software [7]. The medical information in EHRs doesn’t stay in one organization but is 
shared, and therefore any information or medical history stored therein might be disclosed to other 
parties which can lead to a privacy problem. The healthcare personnel need time to learn the new 
work structure with EHRs. They might also need education to learn how to properly record data in the 
EHRs. It can cost the healthcare system both time and money. The transition to EHRs has increased 
clinician stress due to poor design of EHR products, which are sometimes not designed with sufficient 
understanding of patient and healthcare personnel needs [7]. EHRs should be meaningful, modified, 
and improved based on patient needs. That can happen when the patients are active members in their 
healthcare. There are several opportunities to improve EHRs in a way that improves care quality [28, 
29]. 
According to the Office of the National Coordinator, meaningful use of EHRs, as well as the access to 
EHRs and E-health services can be increased. The meaningful use of EHRs has been developed in 
many steps according to requirements. The first stage requires healthcare professionals to give the 
patients paper or electronic access to their health information and information about their healthcare 
visits. The second stage requires healthcare professionals to use e-mail with the patients and share 
their health information with a third party. In the third stage, the Office of the National Coordinator 
explores the ways to share the medical information with patients and enable patients to access the 
EHRs [20]. The use of EHRs eliminates the errors in patient’s medical information that improves work 
and cash flow. The errors can be eliminated by changing from handwritten paper-based record to 
Electronic Health Records [9, 30]. With the use of EHRs, the access to computerized records is made 
easier and faster [30]. According to Menachemi and Collum [30], by having patient information stored 
electronically, the cost associated with storing paper files and administration charts is  reduced, as is 
the staff’s time spent on managing patients. The EHRs also reduce the mail copies of test results 
because the results will be found in the EHRs.  
Designing and developing appropriate EHRs is not an easy task. There are many end users of the 
EHRs, for example, physician, nurses, services and patients, and each user has his/her own needs 
and goals. There are eight rights required for delivering a safe EHR for all users: Right software, Right 
content, Right user interface, Right personnel, Right communication, Right organization 
characteristics, Right rules, Right monitoring [7, 31]. 

3. Methodology 
This research work draws on the interpretive paradigm as the objective is to understand how EHRs 
might be improved to motivate non-Swedish speaking refugee patients. The research work is based 
on a qualitative case study as research strategy. Case study helps to understand a phenomenon in 
real life contexts [32, 33]. The data was collected by interviews and observations. The participants 
whose human perspectives were collected in this study are immigrants who are refugees in Sweden 
and healthcare personnel who care for such patients and use EHRs.  
The sample in this research was three of the healthcare professionals at a hospital and five patients 
who couldn’t speak Swedish (Table 1). 
 

Table 1 Interviewed persons 
SR. No Persons interviewed Duration 
001 3 health care professionals  45-60 min each interview 
002 5 refugee patients 45-60 min each interview 
003 n/a Discussion and observation with Staff Nurse who attended 

phone calls with refugee patients. Total duration: 3 hours 
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The study was conducted at hospital in region Västra Götland. Approval from the Head was obtained 
to conduct this study. An appointment with a doctor at the hospital in order to be informed about the 
study was booked. Interviews were then scheduled with three care professionals. The researcher 
selected the patients for interview. The primary researcher contacted everybody and asked them if 
they wanted to participate in the study. They were informed about the problem area and the purpose 
of the study. Of those patients, who wanted to participate, five patients were selected. We decided 
together a time for an interview, which were conducted at a place of their choice. Interviews with care 
professionals were conducted face to face and depending on their availability.  Face to face meetings 
were held at the hospital. The questions to care professionals were in Swedish. Each meeting focused 
on refugee patients and Electronic Health Records. Information about participants such as name, 
nationality, disease, country, role, or age was not mentioned in this study according to ethics for the 
research. 
The data in this research was collected by semi-structured interviews to get direct answers for the 
questions and help researchers to know the patient’s and healthcare personnel’s thoughts. That is, to 
investigate how the EHRs can be improved to motivate the patients to use the EHRs. The researcher 
contacted the patients by telephone to inform them about the study, asked if the patient wanted to 
participate in the research study, and inform him/her about ethics. If the patient wanted to participate, 
a time and place were decided according to the availability of the participants. The interviews were 
conducted in Arabic with patients who could speak Arabic, which is primary researcher’s mother 
tongue. But the interviews with healthcare professionals were conducted in Swedish.  All answers 
were written during the interview on the paper. The data was first translated to English language for 
the purpose of analysis. 
During Observation part, the researcher needed to be at the place to see what happens when a 
patient contacts the health care to get the information which was stored in EHRs but, he/she could not 
speak Swedish. This method was chosen because it was useful to understand the behavior and 
problems of the patients and healthcare personnel. According to Bricki and Green [34]: “Observational 
data is also very useful in overcoming discrepancies between what people say and what they actually 
do and might help you uncover behaviour of which the participants themselves may not be aware.” 
Observation was conducted at the hospital. During this time, the nurses took the telephone calls from 
patients and it took about three hours. The researcher was sitting and listened to nurses who 
answered the patients. This observation might help researcher to see what healthcare personnel do 
and how they help the patients through the telephone and what happened when they need the 
information stored in their EHRs. Data analysis starts when the data is gathered [35]. Analysis starts 
with words, and therefore, it is very important to write everything during data collection. The goal of 
analyzing the words is to make them available for thematic analysis in qualitative research [35]. 
According to Lichtman [35], the researcher needs to put the gathered data in a separate file using a 
word format because it is easy to add colour, brackets, etc. There will be several files depending on 
the amount of data. Litchman’s model “The three Cs: Coding, Categorizing and Concepts” was 
followed: the data was initially coded (codes can be words or phrases). The coded data was re-read to 
reduce or rename them. An initial list of categories was developed from the codes. Further careful 
analysis and re-reading of the categories helped to modify the initial categories accordingly. This 
revisiting in an iterative manner helped to develop themes from the categories. Overall, the data 
collected by interviews and observations, was analysed using thematic analysis. Through a detailed 
and careful examination, the gathered data produced themes from interviews and observations. The 
themes were identified and analysed to get the answers for research question. 

4. Empirical Findings 
The research work attempted to explore how the EHRs can be improved to motivate non-Swedish 
speaking patients to use EHRs with a specific focus on refugees. Through thematic analysis based on 
Lichtman’s [35] recommendations, the following themes were identified: 
 

1. EHR an information sharing communication System 
2. Lack of Information about using EHR 
3. Language barrier a hinderance in using EHRs 
4. EHRs as medical recommendation system 
5. Better instructions about EHRs  
6. Presenting medical information in diagnosis part in EHRs in other languages 
7. Presenting medical information in diagnosis part in EHRs by sound  
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These themes helped the researchers to map the problems related to the use of EHRs by refugee 
patients specifically related to the diagnosis part in EHRs.  

4.1 Overview of Empirical Findings 

The results of the analysis are summarized here in the table below. Table-2 represents the themes 
and their findings. We discuss these results in discussion section. 

Table 2  Summary of findings 

Themes Findings 
EHR an information 
sharing communication 
System. 

• Patients can read about their medicine, disease and health 
information. 

• Healthcare personnel use EHRs to get patient’s medical information 
or to inform patients and other healthcare personnel. 

Lack of Information 
about using EHR. 

• Healthcare personnel could not actively inform patients about EHRs. 
• There is no information in other languages about EHRs in vårdguide 

1177. 
• Patients heard about EHRs from their friends.  

Language barrier a 
hinderance in using 
EHRs. 

• Non-Swedish speaking refugees feel left out of the EHRs system 
due to language barrier.  

• There is no use to inform patients about EHRs when it is still in 
Swedish. 

• Patients can’t read the EHRs because it is in Swedish only. 
EHRs as medical 
recommendation 
system. 

• Patients are not referred to check their EHRs when they need their 
medical information. 

• Healthcare professionals don’t inform the patients that they can read 
their EHRs at the last visit. 

• Patients get confuse when they are not referred to read their 
information upon contact with the healthcare personnel and have 
questions which are already answered in EHRs.  

Better instructions about 
EHRs 

• In most cases refugee patients don’t know how to use EHRs. 
• Patients have no idea about the information available in their EHRs.  
• There are no instructions in other languages about EHRs on 

vårdguide 1177. 
• Patients often don’t get important instructions about using EHRs 

from healthcare professionals  
Presenting medical 
information in diagnosis 
part in EHRs in other 
languages 

• Medical information about the patient’s last visit with doctor can be 
typed with patient’s native language and scanned in his/her EHRs. 

• There is a need to have translate function in EHRs to translate the 
information stored in EHRs to other languages. 

Presenting medical 
information in diagnosis 
part in EHRs by sound 

• Patient’s last visit to the doctor can be recorded at the time the 
interpreter interprets and this version could be added in EHRs.  

5. Discussion  
The aim of this case study was to investigate how EHRs might be improved to motivate computer 
literate non-Swedish speaking refugees to use EHRs. The first perspective that we can discuss is 
about the issue of how refugees and other healthcare professionals perceive the use of EHRs? The 
resulting themes such as “EHR an information sharing communication System” mentioned in section 4 
suggests that both healthcare personnel and refugee patients perceive EHRs as a communication and 
information sharing system. The patients can use EHRs to gain knowledge about their prescribed 
medicine or diagnosis. Healthcare personnel use it to maintain patient’s data, inform patients about 
their medical details and communicate the same information with other healthcare personnel. Overall, 
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healthcare personnel use EHRs for communication, management, visit procedures, planning, 
laboratory test, referrals and support.  
The theme “Lack of Information about using EHR” revealed that some of the refugee patients did not 
receive complete information about EHRs from the healthcare personnel but they got acquainted with 
EHRs through some local Swedish speaking friends who have been using it for some time.  This 
situation shows that if the patients can get some training and awareness from the very beginning 
directly from the medical staff such as healthcare personnel, they can make use of EHRs properly. 
This can further lead to reduced visiting times for refugee patients who are trying to call and book 
appointments with the healthcare personnel just to inquire about their medical information. It is also in 
accordance with the patient’s requirements that the patients must be informed about new technologies 
to use it [36]. The theme “Language barrier a hinderance in using EHR” depicts that the Patient’s also 
refer to the Swedish language as the only language used while writing EHRs data about them. This 
situation shows that EHRs can be useful for refugee patients only if they get information in a language 
which they can easily understand. The theme “EHRs as medical recommendation system” suggests 
that the patients should be referred to read their EHRs at home after their last visit with the doctor. 
This can lead to reduction in the confusion and the patients will feel empowered and motivated to 
learn more about the usage of EHRs. Although most of them will still need help from some Swedish 
speaking relative or friend to translate and discuss the information. Translating the most important part 
of the information for refugee patients and send it to them could also be helpful in this scenario.  
Overall, the EHRs can be enhanced to improve the service quality for patients and in accordance with 
that providing “better instructions about EHRs” usage can also improve the situation for non-Swedish 
speaking refugees. These instructions could be the gateway to complete training and awareness 
program which could be managed by healthcare personnel to facilitate refugee patient’s use of EHRs. 
Another important area that was highlighted by refugee patients was described in the last two themes 
“Presenting medical information in diagnosis part in EHRs in other languages” and “Presenting 
medical information in diagnosis part in EHRs by sound”. These two themes attempt to answer the 
question that how can computer literate non-Swedish speaking refugees be motivated and enabled to 
utilize the diagnosis section of EHRs? The empirical findings showed that the patients with computer 
skills were active and conducted search on Vårdguide [37] to get some instructions in their native 
languages about it. However, Vårdguide [37] have limited translated material on the website. The 
instructions for EHRs users and the data in EHRs is only available in Swedish not in other languages. 
According to themes and findings there should be some functionality of translation available in EHRs 
so that the refugee patients can also make use of it. It is also vital that the patient’s diagnosis part is 
available in other languages so they can understand their own medical records. Another important 
view that came forward from last two themes presented above was that refugees are accompanied by 
translators while they discuss with doctors about their medical situation such as surgery or other 
procedures. This information can be recorded in the refugee’s native language (while translator is 
helping) and provided as part of the information available in EHRs. Some refugee patients stressed 
that at least the information from the last visit to the doctor could be both typed in and recorded in their 
native language while the interpreter interprets at the meeting between healthcare personnel and the 
patient. The recorded sound can be saved in patient’s EHRs. 
These themes attempt to describe the non-Swedish speaking refugee patients’ needs to use EHRs. 
The study also confirms that empowering the patients in using EHRs is vital and the EHRs can be 
implemented according to patient’s needs to involve them in their healthcare actively. This research 
work is limited to patients who are non-Swedish speaking refugees with computer skills and cannot 
use EHRs. However, this research didn’t explore the patients who are illiterate or cannot use EHRs 
due to this or other similar reasons. Further research work shall be focused on exploring and 
presenting the holistic perspective of EHRs usage by a broader audience including illiterate people.  
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Despite the fact that patient accessible electronic health records (PAEHRs) have been around for many 
years in several countries, there is a lack of research investigating patient´ preferences for receiving bad 
news, including through PAEHRs. Little is also known about the characteristics of the patients who prefer 
to receive bad news through the PAEHR in terms of e.g. medical diagnosis, age and educational level. 
This study, based on a national patient survey in Sweden (N=2587), investigated this. Results show 
that, generally, receiving bad news by reading in the PAEHR is still among the least preferred options. 
Additionally, a higher proportion of men want to receive bad news in the PAEHR compared to women 
(p=0.001), and the same goes for those who are not working/have worked in healthcare (p=0.007). An 
effect of disease groups was also found, showing that diabetes patients in particular, want to receive 
bad news through the PAEHR. 

Keywords 
abnormal test results, bad news, patient accessible electronic health record, patient, physician 

1. Introduction 
A growing body of evidence demonstrates that patients who are more actively involved in their 
healthcare appear to achieve better health outcomes and incur lower healthcare costs [1]. As a result, 
healthcare organisations are employing strategies to better engage patients, such as inviting them to 
review their healthcare records online. Even if most of the clinicians and patients have tended to be 
positive to patient-accessible electronic health records (PAEHRs), clinicians have expressed occasional 
anxiety of the usability, usefulness and outcomes of PAEHRs [see e.g. 2-4]. One of the recurrent 
concerns relates to if patients understand the contents of the records. A recent survey study by Moll and 
Cajander [5] at an oncology clinic, six years after the launch of the Swedish national PAEHR named 
Journalen, showed that physicians and nurses believe that the notes are confusing for the majority of 
patients and that patients in general are more worried since the implementation. In particular, concerns 
have been raised about the risks associated with patients being disclosed with abnormal test results - 
“bad news” - through PAEHR without the presence of clinicians [2]. This is considered particularly 
worrying if patients access their records during weekends and evenings when healthcare professionals 
are not available to answer questions or deal with concerns. Communicating bad news to patients is an 
important but complex communication task [6], and in the digital era where people have more frequent 
and faster access to their health information, it becomes even more complex. In the absence of the 
human element, such as a skilled physician that can respond to patients' emotional reactions, patients 
could react with unnecessary anxiety, distress, or confusion because of the sensitive and complex 
nature of the information [7]. There are different guidelines for communicating bad news [6], and to some 
extent, patients' preferences for receiving such news have been studied, specifically in the context of 
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receiving cancer diagnosis during in-person communication [7]. However, to the best of our knowledge, 
up until today, no research has studied patients’ preferences for receiving abnormal test results through 
PAEHR and what characterizes the patients who prefer to receive bad news through the PAEHR in 
terms of e.g. medical diagnosis, age and level of education. There is however one smaller qualitative 
study on cancer patients’ experiences of PAEHRs, which showed that 27 of 30 patients preferred to 
receive bad news through PAEHR instead of having to wait for the physician to communicate the news 
during an in-person clinic visit [8]. Considering the rapid growth of health information provided through 
eHealth services and the lack of research on disclosure of unfavourable information through PAEHR, 
there is a need to expand our knowledge in this area. Hence, this study aims to provide more knowledge 
about patients’ preferred notification methods for receiving bad news in an era of digital health.  
The paper is structured as follows. Section two describes current research related to PAEHRs and 
disclosure of abnormal test results. A description of the research approach is given in section three, 
followed by a presentation of the main findings in section four. A discussion and conclusion of the 
findings is given in section five. 

2. Background 

2.1 Communicating test results to patients 

In 2010, the Robert Wood Johnson Foundation funded the OpenNotes initiative, designed initially to 
examine the effects of sharing primary care notes with patients [9-11]. Since then, the OpenNotes 
initiative has grown significantly, and presently, US clinicians offer more than 38 million patients 
electronic access to their notes through patient portals [9]. Similar movements have been initiated in, 
for example Australia [12], Finland [13], Canada [14], Denmark [15], the United Kingdom [17] and 
Sweden [18]. In Sweden, Region Uppsala started a project already in 1997 at solo family practice with 
the aim to give patients access to their healthcare records online. The project was called Sustains and 
had financial support from the European Commission [18]. In November 2012, Region Uppsala offered 
to all 350,000 registered inhabitants’ access to their health records online. In this first region-wide trial, 
the patients were given access to their health record through a national eHealth patient portal. The 
PAEHR Journalen was in 2015 launched as the national PAEHR system in Sweden, accessible through 
the national patient portal “1177.se”. At the end of 2018, all regions had implemented Journalen and 
today approximately, 3 million citizens have accessed their PAEHR. When patients access the PAEHR, 
they find varying clinical content, such as medical notes from the EHRs, a list of prescribed medications, 
lab results, warnings, diagnosis, maternity care records, referrals, and vaccinations. There are however, 
still differences in how much information each region gives access to [17]. Overall, studies on PAEHRs 
suggest improvements in doctor-patient communication, adherence, understanding of the medical 
condition, healthcare delivery and better preparation for clinic visits [9,17,19,20]. Some studies have 
reported difficulties for patients to understand health records, however, these patients seem to be 
generally satisfied with the eHealth service [21]. Moreover, physicians have questioned the benefits of 
PAEHRs [2,22]. In particular, physicians have been concerned that PAEHRs will cause patients distress, 
confusion and create additional workload [2,4]. 

2.2 Delivering bad news to patients 

In medical care, bad news is defined as any news that drastically and negatively alters the patient's view 
of her or his future [23]. It is thus any information that creates a negative view of a person's health [23]. 
Breaking this kind of news is a daunting challenge for every physician, independent of speciality [24,25]. 
The way bad news is communicated to patients seems to affect their reaction, adjustment, coping and 
satisfaction with care as well as the health outcome [26,27]. Different guidelines for communicating bad 
news have been developed based on literature reviews and clinical opinions [7]. However, most of these 
guidelines have focused on conveying diagnoses of objectively serious conditions, especially cancer 
[28], and they seem to focus on in-person communication. Several studies have studied patients' 
preferences for receiving bad news during in-person communication, what and how much information 
they prefer to receive and in what setting they want to receive it [see e.g. 27,29,30]. The knowledge 
generated from these studies is important considering that in-person communication has an impact on 
the way patients perceive their disease and medical treatments [27]. However, there seems to be a lack 
of research on how bad news can be communicated through eHealth services and the effect of it. In this 
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regard, Choudhry et al. [31] provide important findings from their study on patients’ preference for 
receiving skin biopsy results that might contain a malignant finding. The majority of the patients (67.1%) 
preferred to receive the news trough telephone instead of other methods such as in-person 
communication or through a patient portal. The explanation for these results is that patients wanted to 
receive test results most rapidly while having the possibility to ask questions.  
Moreover, some studies have reported that preferences for notification methods may differ depending 
on if test results are normal or abnormal [32]. Other studies have also reported that disparities exist 
between current practice and patient preferences for notification of test results [31,32]. In a study by 
Leekha et al. [32], patient preferences for notification methods for abnormal results were, in decreasing 
popularity, telephone call (55%), return visit (20%), letter (19%) and e-mail (5%). In another study by 
Grimes et al. [33], direct phone contact was the preferred method for notification of abnormal test results 
by both physicians and patients. They also found demographic trends, such as men having a preference 
for a phone call by their physician for notification of normal results, whereas women preferred the e-mail 
[33]. Moreover, research shows that patients value timeliness of receiving results because delays can 
lead to increased anxiety (see e.g. [32,34,35]. Some research has even shown that accessing test 
results via PAEHR can result in reduced anxiety in cancer patients [8,36]. Moreover, the notification 
methods for test results are usually designed according to how the healthcare system wants patients to 
receive results. Patients are thus often not asked for their preferences [37]. New eHealth based systems, 
such as PAEHRs, have changed the communication landscape for how test results are communicated 
to patients. However, to the best of our knowledge, there is no research on whether patients want to 
receive abnormal test results through PAEHRs and the potential risks and limitations with such a 
notification method.   

3. Method 
This paper is based on a national patient survey that was made available to Swedish patients between 
June and October 2016. The survey was approved by the Regional Ethical Review Board in Uppsala 
(EPN 2016/129). Researchers within the DOME consortium (Development of Online Medical records 
and E-health services) developed the survey. Inera AB made (www.inera.se) it technically possible to 
distribute the surveys and manage the data collection through Journalen. The survey was made 
accessible through the login page of Journalen, the Swedish national PAEHR system. Only active users 
of Journalen received a request for participation. Patients were automatically presented with standard 
consent on the Web prior to completing the survey. Participants accessed the survey, and the possibility 
to give consent, by following a link beneath the information about the study. In total, 2587 patients 
answered the survey. The survey included 24 questions with a combination of Likert-like-scale items, 
multiple-choice items and free-text alternatives. The questions covered the following areas: 
 

1. Attitudes and reactions 
2. Access to and usage of information 
3. Effects on contact with healthcare 
4. Information content 
5. Security and privacy 
6. Personal health information e.g. medical diagnosis 
7. Demographics (gender, education and work experience in healthcare) 

 
Section 6 on Personal health information included a question about the medical diagnosis. The 
respondents could choose between the alternatives; cancer, mental health, diabetic, high blood 
pressure and other. The diagnoses, cancer, diabetes and high blood pressure were chosen as they are 
the most common chronic conditions in Sweden. Mental health was included to address the on-going 
debate in Sweden on whether psychiatric records should be made available and whether this patient 
group can benefit from accessing their PAEHR. Moreover, research has shown that education and 
gender can affect the uptake of, and satisfaction with eHealth services [38]. On the basis of this, answers 
to demographic and medical diagnosis questions, and questions related to patients’ preferences for 
notification methods for abnormal test results, thus bad news, were extracted for analysis.  
In Sweden, test results are communicated to patients by telephone, letter or during clinic visits. Since 
the launch of PAEHRs, patients can also access test results, including abnormal results, through 
Journalen. The data was analysed in SPSS 26 using descriptive statistics with Chi Square tests and 
ANOVA on the 0.05 level of significance for identifying differences between groups. 
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4. Results 
The results are divided into three different parts. First, a comparison between the methods by which 
patients are notified with bad news and want to be notified with bad news is provided. These results 
provide an overview of the data and highlight differences between how patients receive bad news and 
how they prefer to be notified with such news in the era of digital health. In the second part, patients’ 
preferred methods for notification of abnormal results for different demographic groups is presented. In 
this part, a more detailed presentation of the patients who prefer to be notified about abnormal test 
results through Journalen is provided. In the third part, notification methods for receiving bad news in 
relation to different medical diagnosis is presented.   

4.1. Overall findings 

Figure 1 gives a presentation of 1) the distribution of patients over the methods used to notify them with 
abnormal test results and 2) the distribution of patients over their preferred methods of being notified 
with bad news. The comparison indicates that a much more significant percentage of patients (890% 
increase) prefer to be notified with abnormal test results through Journalen in comparison with those 
patients who today receive bad news through Journalen. However, the results also indicate that the two 
notification methods; during clinic visits and telephone, are more preferred than the option of receiving 
bad news through Journalen. Giving bad news during visits and through telephone are also the most 
common methods used today by physicians according to these results. A common example of other 
means mentioned in the survey are messages sent on the national patient portal 1177.se and other 
eHealth services.  

 

Figure 1 Number of respondents that receive bad news and prefer to receive bad news through 
Journalen, by letter, telephone, during visits or by other means, respectively. 

4.2. Bad news related to gender, work experience and education 

A comparison was also made in relation to gender, rendering the results shown in Table 1. The Pearson 
Chi-square test showed that there is a significant association between gender and notification method 
when it comes to the preference of receiving bad news through Journalen (Χ2=10.30, p=0.001). This 
means that a significantly larger proportion of men prefer to receive abnormal test results through 
Journalen. The percentage of male respondents who preferred to be informed by telephone, (Χ2=14.56, 
p<0.001) and letter (Χ2=39.69, p<0.001) was also higher than with female respondents. In contrast, 
female respondents were more inclined to indicate that they would have preferred alternative means 
(Χ2=8.31, p=0.004), like for example exchange of messages through the national patient portal. 
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Table 1 Comparison between the percentage of men and women, respectively, who receive and 
prefer to receive bad news through the notification methods covered in the survey. 

Gender Other (% 
gets/want) 

Visit (% 
gets/wants) 

Journalen (% 
gets/wants) 

Letter (% 
gets/wants) 

Telephone (% 
gets/wants) 

Men 
(N=798) 
 

12.8 / 3.51 65.3 / 85.0 2.51 / 21.8 24.9 / 22.1 29.7 / 35.7 

Women 
(N=1629) 

15.7 / 6.32 58.1 / 87.8 1.84 / 16.5 22.7 / 12.2 30.4 / 28.1 

 
 
Since there could be differences in preferences depending on if a respondent works or has worked in 
healthcare, the comparison shown in Table 2 was performed. The Pearson Chi-square test showed a 
significant association between the experience of working in healthcare and notification methods, 
related to preferences of receiving abnormal test results through Journalen (Χ2=7.253, p=0.007), by 
phone (Χ2=4.61, p=0.032) and letter (Χ2=20.13, p<0.001). This means that a significantly larger 
proportion of respondents who have not worked or are not currently working in healthcare want to 
receive bad news through Journalen. In contrast, current and previous healthcare workers prefer to get 
notified during visits (Χ2=8.67, p=0.003). 
 

Table 2 Comparison between the percentages of those who work/has worked in healthcare and those 
who have not, respectively, regarding who receives and prefers to receive bad news through the 

different notification methods covered in the survey. 
Work/has 
worked in 
healthcare 

Other (% 
gets/want) 

Visit (% 
gets/wants) 

Journalen (% 
gets/wants) 

Letter (% 
gets/wants) 

Telephone (% 
gets/wants) 

Yes (N=1031) 
 

14.3 / 4.66 59.1 / 89.2 2.52 / 15.7 21.3 / 11.4 29.6 / 28.0 

No (N=1411) 15.2 / 5.88 61.9 / 85.3 1.63 / 20.0 24.8 / 18.1 30.8 / 32.1 

Comparisons related to educational level are shown in Table 3. The Pearson Chi-square test and a 
subsequent analysis of variation (ANOVA) showed no significant associations between educational 
groups used in the survey and notification methods apart from a minor effect between individuals with 
longer (3+ years) and shorter (<3 years) high school education F(5,2201)=1.09, p=0.045 in their 
preferences of being notified by telephone. Hence, the educational level does not seem to affect whether 
one wants to receive abnormal test results through Journalen. 
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Table 3 Comparison between the percentage of respondents belonging to the different educational 

levels regarding who receive and prefer to receive bad news through the different notification methods 
covered in the survey. 

Education 
groups 

Other (% 
gets/want) 

Visit (% 
gets/wants) 

Journalen (% 
gets/wants) 

Letter (% 
gets/wants) 

Telephone (% 
gets/wants) 

No formal 
(N=66) 
 

7.58 / 1.52 66.7 / 84.8 3.03 / 22.7 28.8 / 24.2 34.8 / 31.8 

Compulsory 
(N=159) 

12.6 / 1.89 58.5 / 81.1 3.14 / 17.6 24.5 / 21.4 24.5 / 22.6 

High school <3 
years (N=248) 
 

13.7 / 2.02 57.3 / 83.5 0.00 / 18.1 23.3 / 16.9 29.0 / 25.4 

High school >= 
3 years (N=408) 

11.8 / 3.68 61.5 / 88.0 1.47 / 20.3 27.2 / 19.1 31.9 / 36.3 

Higher ed. <3 
years (N=466) 
 

15.0 / 4.51 62.7 / 88.2 3.22 / 18.5 22.5 / 12.9 31.8 / 28.1 

Higher ed. >= 3 
years (N=944) 

16.6 / 6.57 59.7 / 88.3 1.69 / 16.3 20.8 / 12.6 30.1 / 32.0 

Doctorate 
(N=75) 

16.0 / 17.3 66.7 / 85.3 2.67 / 18.7 22.7 / 21.3 28.0 / 37.3 

 

4.3. Bad news related to medical diagnosis  

Since it is reasonable to believe that the severity of the medical condition affects the notification method 
by which patients want to receive bad news, as well as how they receive such news today, a comparison 
was made between the different medical diagnosis used in the survey; cancer, psychiatry, diabetes and 
high blood pressure. The results of these comparisons are shown in Table 4. The Pearson Chi-square 
test showed no significant associations between having a cancer diagnosis and notification in Journalen 
(Χ2=3.13, p=0.077). The same is true for notification in Journalen and patients with high blood pressure 
(Χ2=1.16, p=0.281) and psychiatry patients (Χ2=1.075, p=0.30). In contrast, cancer patients were more 
inclined to prefer to receive bad news during a visit (Χ2=3.95, p=0.047) and by phone (Χ2=4.36, 
p=0.037). Patients with high blood pressure were somewhat more inclined to prefer to receive bad news 
in a letter (Χ2=4.56, p=0.033). Psychiatry patients preferred hearing bad news during a visit (Χ2=8.26, 
p=0.004) or in a letter (Χ2=5.90, p=0.015) in comparison to all patients. The test did, moreover, show a 
significant association between diabetes patients and Journalen as a notification method (Χ2=0.429, 
p=0.038), meaning that diabetes patients want to receive bad news through Journalen to a significantly 
higher degree than patients in general. In contrast, the diabetes patients did not differ from all patients 
in their preference to be notified during visits, by phone or letter. 
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Table 4 Comparison between the percentage of respondents who receive and prefer to receive bad 
news through the different notification methods covered in the survey, for the respective medical 

diagnosis. 

Medical 
diagnosis 

Other (% 
gets/want) 

Visit (% 
gets/wants) 

Journalen (% 
gets/wants) 

Letter (% 
gets/wants) 

Telephone (% 
gets/wants) 

Cancer 
(N=347) 
 

6.34 / 8.07 80.7 / 87.3 1.73 / 21.0 20.2 / 17.9 34.0 / 34.0 

Psychiatry 
(N=504) 
 

13.9 / 4.76 63.5 / 87.9 3.57 / 19.2 25.6 / 18.3 31.5 / 30.2 

Diabetes 
(N=265) 
 

10.9 / 2.26 70.2 / 86.8 1.13 / 22.3 27.2 / 17.4 31.3 / 29.8 

High blood 
pressure 
(N=612) 

12.7 / 4.58 61.8 / 82.4 1.31 / 19.1 26.6 / 17.5 28.9 / 27.1 

5. Discussion and Conclusions 
The survey revealed that patient preference markedly favoured speaking directly with the physician 
during an in-person clinic visit. Notification through telephone was ranked as a second choice. In 
accordance with previous research [32,33], these two notification methods are the most widely used 
and preferred by the majority of the patients. However, the results revealed that a much larger proportion 
of patients prefer to be notified with abnormal test results through Journalen in comparison to the 
proportion of patients who today receive such news via Journalen. This finding indicates a trend where 
more patients in the near future may prefer to receive unfavourable information online. More research 
is needed, based on, for example, repeated survey studies, to be able to judge the significance of this 
finding. Also, considering that Journalen was launched six years ago, there are still few patients that 
receive bad news through this notification method. One possible explanation for this is that there are 
still differences in how much information each region gives access to through Journalen. Moreover, 
notification through the letter is one of the least popular notification methods among the respondents, 
and also the only notification method (aside from “Other”) where the proportion of patients in favour of 
the method is considerably smaller than the proportion who actually receive bad news by that means 
today.  
When comparing different medical diagnostic groups, the results reveal that patients with diabetes prefer 
to receive bad news through Journalen to a significantly higher degree than patients in general. A 
possible explanation for this finding is that patients with other diagnoses, such as cancer and mental 
illness, have a greater emotional need (due to the nature of the disease) to speak directly with the 
physician. This, because of the ability to discuss results and prognosis as soon as possible after the 
results are finalised. This may be in accordance with previous research showing that patients value 
timeliness of receiving results as delays can lead to increased anxiety [32,34,35]. Even though PAEHR 
like Journalen also provide timely information about test results, it is not always possible for the patient 
to have an immediate discussion with a physician. In the absence of counselling from a physician, 
patients may become more anxious. Research suggests however, that patients in general do not 
experience negative emotional reactions when viewing test results through PAEHRs. On the contrary, 
it can contribute to reduced anxiety [8,36].  
Moreover, our study participants have a high level of education (the majority have finished higher 
education studies of at least three years). However, no significant difference in patients’ preferences 
was found based on educational level. Hence, the educational level does not seem to affect whether 
one wants to receive abnormal test results through Journalen. These results are interesting and should 
be researched further in relation to eHealth literacy and health status. Especially as current research 
(see e.g. [39]) has shown that PAEHR uptake and usage is influenced by education level, health literacy 
and health status. Study results also showed that a significantly larger proportion of respondents who 
have not worked or are currently working in healthcare prefer to receive bad news through Journalen, 
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compared to those who are working or have worked in healthcare. In future research it would be 
interesting to study this more closely in, for example, qualitative interviews with healthcare professionals. 
Results also reveal that a significantly larger proportion of men prefer to receive abnormal test results 
through Journalen compared to women. This indicates that it could be valuable to study the preferences 
of receiving bad news through PAEHRs in future research, from a gender perspective. 
Patients are not often asked about their preference for test result notification [37]. In an era of digital 
health, it becomes important that physicians have a transparent and open discussion with their patients 
about preferences for notification of abnormal test results. To reduce the risk of adverse outcomes that 
may result in anxiety, physicians should ask for patients’ notification preference, especially in an era of 
digital health when patients can access these kinds of results on their own. Moreover, there is an urgent 
need for research about the potential risks and limitations of giving bad news through PAEHRs, from a 
patient and healthcare professional perspective. There is also a need for more research on how to 
maintain privacy and security related to PAEHRs as they contain sensitive information about the 
patient's care and how the content and test results in the record should be presented so that it benefits 
the patient. Finally, the PAEHR movement represents a culture change that enables patients to access 
their healthcare providers’ medical notes as well as test results and thereby increasing transparency 
and patient engagement. However, access to information is the first step towards patient engagement. 
Given the digital development and patients' increased demands for access to information, PAEHRs 
should be developed to support effective communication and collaboration between patients and 
healthcare professionals around test results as well as other parts of the health record. Therefore, the 
next step could be to invite patients to comment on the content in the health record, and to contribute 
with information in their PAEHR, which the physicians can react upon. This could potentially reduce the 
risks associated with the patient accessing abnormal test results without the presence of a physician. 

5.1. Limitations of the study 

The present study has some limitations that need to be taken into account when interpreting the results. 
First, the fact that only the persons who have logged in to Journalen at least once had a possibility to 
participate in the survey is a possible source of a positive bias. Second, access to information from 
Journalen is, to some extent, dependent on where the patient has received care. In this study, we have 
not made countrywide comparisons and hence, not accounted for the specific types of information that 
the different respondents could get access to in Journalen. However, regardless of limitations in access 
to information, the finding indicates a trend where more patients in the near future may prefer to receive 
unfavourable information online.  
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1. Introduction 
The first generation of eHealth is already a fact: usage of telecommunication to e.g. diagnose patients 
remotely is now an integrated part of healthcare. We are therefore now in the middle of the second 
generation of eHealth: artificial intelligence (AI) and machine learning (ML). There are important 
showcases illustrating that ML can perform diagnosis and image analysis at the level of a trained 
radiologist, for specific applications [1]. However, ML has critical shortcomings, severely limiting the 
impact it can have on healthcare. For instance, ML models need the right type of data from thousands 
of patients to train the models, do not make use of or add to the mechanistic physiological 
understanding, and are usually developed for a single purpose. ML is therefore often referred to as 
narrow AI. Mechanistic models overcome these shortcomings, but they take long time to develop, and 
there are not models available for all relevant processes. In other words, the best approach would 
arguably be a hybrid approach, combining ML and mechanistic modelling. With such an approach, 
one could in principle create a digital twin. Digital twins have been used to simulate and predict the 
behaviour of its physical counterparts in other fields since the early 2000s [2], but remains a non-
realized vision in healthcare [3]. Nevertheless, there do exist several kinds of models for different 
physiological sub-processes and health-related purposes [4–7]. However, no-one has yet combined 
and personalised these models to fully describe a digital twin for a specific person. We now present a 
new hybrid approach, combining strengths of ML and mechanistic modelling, and illustrate how this 
combination can be used to develop digital twins of a specific patient. 

2. Methods 
Mechanistic models are described using ordinary differential equations (ODEs), which represent 
mechanistic hypotheses about the physiology in the modelled processes. The machine learning 
models used are e.g. neural networks. The hybrid modelling is done in different ways depending on 
the purpose: 1) unmeasured biomarkers are statistically estimated using data from large clinical 
studies, 2) risk assessments are made using nonlinear mixed-effects modelling, bioinformatics, and 
ML, 3) simulations of different treatments are done using simulations of ODEs. The first planned use 
case for this hybrid methodology is to use it in preventative care, specifically in the Health Dialogue – 
motivational conversation to promote general health and prevent diseases. For this purpose, the 
hybrid models are trained on data from several prospective cohorts – Whitehall II, SCAPIS, and UK 
Biobank. The mechanistic models are trained on time series data, longitudinal or short-term, and ML 
models are trained on multidimensional data and evaluated on known outcomes to get a risk score. 
The models are then validated on a subset of these data. 
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3. Results 
We have developed and tested models for all of the main organs: brain (4), heart (5), liver (8), fat 
tissue (6), etc. We have now combined these into an interconnected model, where all organs interact. 
This world-unique model is multi-level (intracellular biochemistry to whole-body) and multi-timescale 
(seconds to years). We have developed a first prototype, launched at Almedalen last year, which has 
since been presented at several keynote presentations. This prototype can simulate some basic 
variables – such as weight, heart beats, and glucose uptake in fat cells – over years and/or seconds, 
given certain scenarios such as diet or exercise. It can also calculate a simple risk score for 
cardiovascular diseases. We are currently developing a more advanced version, which will be tested 
in clinical usage, in the Health Dialogue, where we hope to increase doctor-patient communication, 
patient compliance, and preventive actions. We are continuously updating the model based on 
ongoing and new clinical trials, coming from both healthy controls and different patient groups. 

4. Conclusions 
We have developed a world-unique and first-of-its-kind digital twin technology, which combines 
physiological descriptions of all major organs with ML. These models can be personalized and can 
thereafter be used to simulate how the patient is likely to respond to treatments. The digital twin can 
also be updated with new data, and is therefore more flexible than traditional narrow AI ML 
approaches; our hybrid model can be incorporated and re-used for a much wider variety of tasks in 
healthcare. For these reasons, our digital twins can lay the foundation for a more general-purpose AI 
in healthcare, and can be said to represent a third generation of eHealth: eHealth 3.0.   
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1. Introduction 
Digital health technologies such as mobile health (mHealth) technology is considered to have the 
potential to support the physical and mental health of older adults´ [1, 2]. Studies have shown that the 
adoption of mHealth technology can offer older adults with cognitive impairment support in daily 
activities, relationship, memory, leisure activities, health and safety [3]. In people with cognitive 
impairment i.e., dementia, self-rated health is associated with the subjective view of quality of life 
(QoL) [4]. Thus, the concept of health-related quality of life (HRQoL) is appropriate to use when 
focusing on the effects of technology on health and QoL. However, the evidence for improving health 
with the use of mHealth technology in older adults with cognitive impairment is of limited quality [5] 
and few studies have reported on the consequences of technology use concerning the older adults’ 
QoL [6]. Hence, the purpose of this study was to describe perceptions of mHealth technology and its 
impact on HRQoL among older adults with cognitive impairment. 

2. Methods 
The study was conducted using a qualitative design with a phenomenographic approach. A total of 18 
older participants, aged 55 or above, with cognitive impairment were interviewed semi-structured. The 
inclusion criteria were based on the mini-mental state examination (MMSE) where the older adults 
needed to score between 20-26 points to be included [7] and having experience of using mHealth 
technology. The interviews were analyzed in consecutive steps in accordance with Sjöström and 
Dahlgren´s guidelines [8] in order to apply phenomenography in a home-care context. 

3. Results 
The preliminary results showed variations in the older adults´ perceptions of mHealth technology and 
its impact on HRQoL. These variations reflected perceptions of having the ability to use, manage, 
understand and access mHealth. Also, perceptions of using mHealth technology to support 
memorization, health monitoring during illness, communication with family members and relatives and 
to create feelings of security and well-being was described. Together, these perceptions indicate that 
mHealth technology was perceived as supportive in everyday life and had an impact on the older 
adults´ HRQoL, although this was dependent on their technological abilities which seems to vary 
significantly. 

4. Conclusions 
The results imply that the ability to use, manage, understand and access mHealth technology among 
older adults with a cognitive impairment needs to be addressed on a societal level to reduce social 
inequalities and avoid the risk of digital exclusion. Further, the development and design of future 
mHealth technologies need to be tailored based on older adults' needs in order to be understood and 
perceived as useful in a home care context. For mHealth technology to support HRQoL in older adults 
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with cognitive impairment, healthcare should be provided in a way that encourages various forms of 
communication and interaction. Thus, the use of mHealth technology may to some extent support 
aging in place for this population.  
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1. Introduction 
Type 2 diabetes patients experience continuously changing needs and medical decision-making 
challenges during the different transitions of their disease, from pre-diagnosis into treatment [1]. The 
demanding self-management regimes of this disease can cause patients to feel emotionally 
distressed, frustrated and discouraged [2]. Online health communities have become significant 
sources for individuals with chronic conditions to obtain and provide distinct types of social support 
from peers having similar health problems [3]. The type and amount of social support may provide 
opportunities for members to make informed decisions, achieve better health outcomes, and reduce 
health-related emotional stress [4]. However, no research to date has investigated what social support 
categories may contribute to users’ continued engagement in these platforms according to the 
different stages of their disease. This is important to understand in order to promote online community 
sustainability and effectiveness for their users. The aim of the study is to assess and evaluate what 
types of social support activities influence users’ sustained engagement in an online diabetes 
discussion forum, taking into consideration different stages of Type 2 diabetes. This abstract describes 
the proposed methodology, based on which the poster will present preliminary results.  

2. Methods 
The proposed study will use a mixed-methods design. Following ethical approval and agreed licence, 
data will be obtained from the Diabetes.co.uk, one of the largest online diabetes forums in Europe. A 
purposive sampling technique will be applied to target a population of users with different Type 2 
Diabetes stages, who use the “Prediabetes” and “Type 2 Diabetes” discussion categories in the forum. 
This study will involve two phases. Text mining and supervised machine learning techniques will be 
applied to manually annotate and automatically classify the types of social support sought and 
provided in approximately 2000 posts. The Optimal Matching Model will guide the classification of 
social support in this study, which proposes that the nature and controllability of a stressful situation 
determines what type of social support will likely be most beneficial for an individual [5]. These results 
will then be applied for the users’ engagement analysis, where users’ posting activity information (e.g. 
date of their last post) and survival analysis will be employed. The poster will present the theoretical 
framework that guides this study and the initial findings regarding the potential social support 
categories present in users’ posts.  
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3. Conclusions 
The proposed research can potentially be valuable and be translated into important applications for 
multiple stakeholders. The automated detection of social support and engagement analysis may 
establish foundational concepts for further research and provide insights for the management and 
design of sustainable groups for online communities’ managers to enhance better support 
mechanisms and effective users’ retention strategies. Furthermore, the outcomes may be used for 
strategic approaches to improve the communication, engagement, and relationship between 
healthcare professionals and type 2 diabetes patients.  
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1. Introduction 
Many studies indicate that people on the autism spectrum (including Asperger’s Syndrome) 
experience significantly higher rates of physical and mental ill-health, early mortality and social 
exclusion compared to non-autistic people [1–3]. Previous research indicates that information needs 
and behaviours play an important role in individuals’ management of their health [4], and also that 
online support groups (OSGs) may be beneficial for people living with various health conditions [5]. 
Very little literature currently exists on the information needs and behaviours of autistic people. Studies 
investigating Internet use of people on the autism spectrum suggest that online settings and computer-
mediated communication may be particularly accessible [3,6,7].  
This study forms part of an ongoing doctoral research project aiming to explore the information needs 
and behaviours of autistic people, focusing on those who are using online settings to seek and share 
information. In this poster, we present preliminary findings from the study. 

2. Methods 
For this inductive study, a qualitative methodology was adopted, involving the analysis of public posts 
gathered from an OSG forum for autistic adults. The UK-based forum is well established and popular, 
with a large volume of posts by users who are predominantly located in the UK. Permission was given 
by the provider organisation to analyse public posts from the forums.  A total of 164 forum threads 
(2012 posts in total, by 220 forum users), were analysed using Thematic Analysis [8,9]. The analysis 
focused on the characteristics of the information shared, the information seeking and sharing 
processes and behaviours, and motivations for using the forum.  

3. Results 
The preliminary findings are that the OSG provides a combination of informational, social and 
emotional support for users, and that information needs, seeking and sharing play an important role 
within this. Users seek and share information relating to mental and physical health, understandings of 
autism, autism assessment and diagnosis, employment, and social relationships. 
The themes suggest that the forum users’ information behaviours are influenced by shared 
experiences of social isolation, and by having specific needs relating to autism that are poorly met in a 
world designed for non-autistic people. Awareness of other people’s stigmatising views of autism was 
a prominent feature, including those of health professionals. 
The OSG provides valued access to experiential information from peers, in addition to social and 
emotional support, via an online space and medium that the forum users find particularly accessible.  
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4. Conclusions 
The work carried out so far indicates that autism influences information needs and behaviours in 
several ways, including the topics that are discussed, the accessibility/inaccessibility of different 
information environments and mediums, and the presence of significant social barriers to information 
seeking and sharing in the wider world. 
The next stage of the research will be to carry out individual interviews with autistic people who use 
the OSG, to gain a deeper understanding of their perspectives of information seeking, use and 
sharing, and their OSG experiences. It is hoped that the findings from this study will lead to 
recommendations for organisations hosting forums for people on the autism spectrum. 
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1. Introduction 
Most diseases develop over several years and do not show symptoms before they lead to more acute 
conditions. Furthermore, the disease mechanisms often involve multiple organs, time-scales, and 
control mechanisms, affected by several medical and environmental factors. The data relevant for a 
certain disease are therefore highly heterogenous, and require different analysis approaches. We 
therefore propose a multi-scale, multi-level, and hybrid model for predicting disease progression.  

2. Methods 
We use two kinds of models for two purposes: mechanistic for simulation of scenarios (how biomarker 
evolve over time given certain conditions, e.g. treatments), and machine learning (ML) for risk 
calculation. 
Mechanistic models are based on ODE equations and describe the dynamics of biological systems, 
e.g. organs. These models can be connected with each other, describing how different biological 
systems interact. The resulting multi-level model can then be personalized by training and validating 
them on individual time-series data, and can as such be used to predict the progression of biomarkers 
for an individual.  
ML models are trained on multidimensional data with known outcomes to get a risk score for that 
outcome within a specific time period. One such type of ML is Bayesian graphical networks (BGN), 
that are based on conditional dependencies between different biomarkers and outcome. 

3. Results 
Here, we present a first multi-scale and multi-level model of metabolism on both a cellular [1,2], 
organ/tissue [3], and whole-body level [4], for diabetics and non-diabetics. The whole-body model 
describes long term weight changes [4], and is connected with the other sub-models in a top-down 
fashion through glucose intake and amounts of body fat and lean tissue affecting glucose uptake. The 
two other sub-models - a model of postprandial glucose uptake, and a model of intracellular insulin 
signalling and glucose uptake in fat cells [1,2] - are connected in a cyclic manner, with insulin 
resistance in adipose tissue, which is correlated with fat mass, manifesting as a reduced glucose 
uptake in fat cells. Diabetes is modelled as a gradual change of parameters in the fat cell model. To 
describe atherosclerosis progression, these models will be further connected with models for e.g. 
whole-body fat flow [5,6], plaque formation, and thrombus formation [7]. 
For risk calculation, our developed BGN outperforms risk models currently used for cardiovascular risk 
prediction in health care [8] (ROC AUC 0.82 vs 0.71). This model can also take simulated biomarkers 
from the mechanistic models as input and then predict the risk for a different scenario.  
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4. Conclusions 
Our model can be used as decision support to evaluate different treatments. The hybrid approach 
offers a way to understand why and criticize the assessments made, while making use of different 
kinds of knowledge and data. The usage of these kinds of multilevel multiscale models therefore open 
up for a more personalised and participatory health care, were different kinds of knowledge generated 
by the clinical sector are combined and made available for the patients in a comprehensive manner. 
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1. Introduction 
Nowadays, longevity studies have become a distinguished multidisciplinary field merging with cutting-
edge computer science technologies to outline innovative ideas to cater to the needs of seniors. Since 
the global geriatric population is anticipated to rise, the number of people seeking to obtain caring 
services and wishing to be more actively engaged in life will be more apparent. A pet-like robot aiding 
to reduce human-based high-time pressure errors (such as in acute situations) would be a significant 
contribution to nursing homes that face staff shortages. Health care professionals can additionally 
dedicate more time for their patients with the helping hand of a robot, conceiving opportunities to 
enhance the quality of care of older people. Seniors requiring day-to-day special care in home 
settings, interested in improving their living standards can likewise benefit from an amiable 
companion. This review qualitatively examines the literature on the use of companion robots in care of 
older people to ascertain their operation in the future. 

2. Methods 
We utilised selected database libraries and promptly searched articles with relevant keywords. This 
review aims to implement a social constructivism view in combination with interpretivism, since the 
interaction between humans and robots will be shaping the overall model of the research. Moreover, 
the participants’ issues and concerns, their emotional connections, and human-robot interaction 
concepts were investigated thoroughly. 

3. Results 
This scoping review resulted in the findings discussed as follows. Only a few studies have 
endeavoured to address the inter-individual competences coupled with the influence of anxiety in 
robot acceptance [1]. What is more, little research has been dedicated to the use of companion robots 
for people with cognitive impairment. Additionally, the size and aesthetic design of the robotic 
companion should be taken into account, as well, in order to elevate the acceptance of such 
technology [2]. In addition, rather less attention has been paid to address the language, gestures, 
knowledge and the traits of the social robots. Cultural differences, traditions and norms will impact the 
acceptance of robots for older people and it is an area for future research. A framework for robotic 
technologies must embrace defining and clarifying both the roles and responsibilities of the robots and 
how the person will accept to use it as they should [3]. 
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4. Conclusions 
To achieve such technological embracement, seniors need to be involved in the development phase, 
however, reports claim the concerns and needs are not clearly introduced and particularly identified in 
the design process. Therefore, a detailed research must be conducted to focus on such implications 
[4]. In an attempt to bring all these different perspectives into conversation, the researchers aim to 
create a culturally sensitive social robot design framework precisely tailored to meet older population’s 
expectations. Eventually, the intended design would connect to smart home sensors with respect to 
Internet of Things technologies, gathering patient data in nursing home settings. 
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1. Introduction 
Anesthesia and intensive care means health care in advanced, high-tech and complex care 
environments. The patients treated are often vulnerable and unstable. Daily efforts to provide safe and 
high quality care are being made, and technology development is part of this process [1,2]. Smart 
glasses is advised if timely access to information, mobility, continuous attention, and hands-free 
interaction is needed [3], which is often required in complex care environments. Smart glasses have 
been suggested to improve patient care, and patient safety, in other health care settings [4-6], but 
research from anesthesia- and intensive care is sparse. Hence, the overall aim of our initial studies 
was to describe specialized health care professionals’ views of smart glasses before clinical use, and 
map existing research regarding use of smart glasses, in complex care environments. 
 

 
Figure 1 Smart glasses (© Romare). 

2. Methods 
A qualitative approach was used. Data was gathered through focus group interviews [7,8], and a 
scoping review [9], and data was analysed using content analysis. 

3. Results 
Smart glasses were shown to have potential to be both a helpful tool, and a hindrance, in complex 
care environments. The results provide insights about what type of information specialized health care 
professionals wants smart glasses to provide, and how it should be presented to them. Continuous 
access to patient vital signs were, for example, seen as useful information. 
  

“At least pulse, rhythm, blood pressure, oxygen saturation, respiratory rate” (Nurse anesthetist). 
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Information provided in the smart glasses should be presented in a way similar to what health care 
professionals are used to, to avoid confusion. 
 

“As similar to our existing monitor as possible” (Intensive care nurse). 
  
The results also indicate what technical requirements is needed for smart glasses to be a useful tool in 
clinical practice, such as battery life, voice control and connectivity. Finally, health care professionals’ 
views on possible impact and affect, both on patient care, patient safety and on themselves as users, 
are being highlighted and discussed. 

4. Conclusions 
The results present valuable knowledge about smart glasses related to complex care environments. 
Smart glasses with a customized application might facilitate health care professionals’ work in 
complex care environments, if developed and implemented in a prudent way. Smart glasses might 
increase access to patient vital signs, and are suggested to be used as a complement to existing 
monitoring routines and surveillance. 
 

“...vital signs and things are important, but can never take away the value of actually seeing the 
patient” (Anesthesiologist). 

 
The hardware of smart glasses needs to meet the requirements from health care professionals to be 
useful in clinical practice. There are still challenges to this new technology, and more research is 
required before widespread implementation in complex care environments can be recommended. 
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