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Abstract
The overall demand for primary healthcare in Sweden is growing and will continue
to increase in the future. How do we handle the increase of patients while the amount
of resources stays the same? This project focused on the IT systems currently used
in primary healthcare in Region Uppsala. After exploring the different IT systems
and the workflow that surrounds them through observations, surveys, research and
interviews, recommendations were generated based on the issues found in the current
primarycare system. These solutions are aimed to be resolved up until the year 2030,
although some can be addressed in the present. The main two groups of people we
conducted data collection on are the patients and medical professionals. We divided
the project into three groups of important issues, focusing on the patients’ journey
through the primary care system, the efficiency and workflow of the digital systems
in use, and recurring patients that suffer from chronic diseases and require prolonged
care. One of our strengths in this project is the wide range of different nationalities
and backgrounds of the writers, that offered us many points of view on the addressed
subjects.
During the project, we found that the current IT tools and systems in Region Uppsala could make great use of new user interface design to make them more efficient
and easier to use for the staff. If this issue is resolved, the time saved in the areas
of administration could be used to treat patients and performing other tasks. The
connectivity of the IT systems in use is another issue that needs to be tackled. To
do so, the communication between the core systems and other administrative systems
needs to be more cohesive, perhaps by ensuring all data is formatted and transmitted consistently across systems. We also found the need to implement the following:
an electronic visit structure to increase efficiency, video consultations, e-monitoring
through wearable devices such as smart bracelets or watches, and promoting self care
of the patients via e-services. These features can improve the interaction of chronically
ill patients and primary health care providers.
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1

Introduction

Health care is seemingly the most important service a government can provide to its citizens,
as it ensures their physical and mental well-being which allows them to perform their daily
activities unhindered. A very important aspect of health care is primary care, which is
”the front line of defense” in combating diseases and illnesses. Primary care represents the
first point of contact between the patient and medical professionals that can offer their help.
Primary care includes, but is not restricted to, routine check-ups, diagnosis of illness, referrals
to more specialized units and even minor surgeries. In this age of exploding technological
advancements and continuous communication between parties, how well is primary care using
these advancements to their advantage in region Uppsala?
This is the question posed by three units in Region Uppsala: the Primary Care Unit, the
IT-department in Primary Care and the Digitalization Unit in the region administred by
EPJ (Electronic Patient Journals, administration of the Electronic Health Record, further
referred to as EHR). It is a very broad question and the answer comes with many challenges
because each region in Sweden handles their primary care systems and policies independently.
There is no universal primary care system at a national level. Many other issues may arise
due to how funds are allocated by the region, what regulations are currently enforced by the
political party in power and the availability of trained and qualified personnel. The three
stakeholders, having a long-time partnership with Uppsala University, has provided this issue
as research grounds for the university. The matter was examined and acted on during the
course ”IT and Society”, for a full semester. The students have been tasked with developing
various solutions to the question posed above.
The students tackling the issue at hand were a group of international students studying at Uppsala University and students from Rose-Hulman Institute of Technology in the
United States. We had been working together on understanding and providing a model for
improvements of primary care in Uppsala. We had different social and cultural backgrounds,
spanning 15 different nationalities, but we were all brought together by our studies in fields
related to Computer Science and Information Technology. This diverse environment facilitated the project with an unbiased opinion on the current state of primary care in Uppsala
and also with us experiencing the health care systems of other nations to provide grounds
for comparison. This allowed us to identify strengths in the current system, but also the
matters that could be further improved with the help of technology.
The goal that we tried to achieve during the development of this project is to convey a
holistic overview of the current primary care medical system and what steps can be taken to
achieve a better flow of the system going forward. This was achieved through an extensive
research on the work flow and the primary care system in its current state and through a
thorough analysis of collected data to give our opinions for improvement. To achieve a more
efficient system, the project has two objectives that we set from the beginning to guide the
scope: to give concrete suggestions for the improvement of the primary care system with
a deployment time frame of one-to-two years and to look at potential future concepts to
5

guide the development of the current scheme to a more efficient, welcoming-to-users and
technologically advanced one in the future. In regards to the development of the system, we
quote a staff member from EPJ, “You need to understand the organization to understand
the value of technology.”
During our initial analysis of the Uppsala primary care system, we found five major
areas that could be significantly improved with a better use and understanding of existing
technologies. The work was divided internally in groups of research, each addressing one of
the following areas:

• Patient User Interface (UI) and User Experience (UX): dealt with the subject of ease
of access to the system from the outside (as a patient) and facilitating access to information for a patient that needs to be guided when in need of primary care; also
pursued the study of the different points of interaction between the patients and the
primary care units (mobile applications, 1177 etc.) from the patients point of view and
performed an analysis on how to improve the efficiency of these methods
• Digital Triage: dealt with the efficient processing and screening of the incoming patients
through modern, digital methods so that the workload of the medical professionals
would be lessened and the human resources be used more effectively
• Medical Professional User Interface and User Experience: dealt with analyzing the
current interactions of medical professionals with the digital systems that they are
working with on a daily basis and what improvements could be made to increase the
effectiveness of their work
• Patients with frequent need of care: dealt with how patients that suffer from chronic
illnesses (specifically diabetes type II) can be treated more efficiently, since they require
constant feedback from a medical professional; we analyzed how the supervision of these
patients can be performed via digital methods, based on a preemptive approach rather
than a reactive one
• Work flow of the primary care system: dealt with understanding the way the primary
care system works as a whole from both a technical and personal approach, to find
weaknesses and strengths and to find out how can the work be transferred from analog
ways of processing (”pen and paper”) to digital ones

All the mentioned themes are tied together and presented in this report through a logically
flowing scenario that presents the route the patients take in the primary care system. First
we will describe the resources and methods that were used to analyze and understand the
primary care system as it exists today, that can be found in section 2 and 3 of this report.
Then, in section 4, ”Patient Interface and Screening Process”, we will start a patients journey
through the system from the point where they require medical attention, following with how
can they learn if they can achieve self-treatment or need to visit a professional. Then in the
6

section ”Efficient Medical Workflow” we will be moving on with how the professionals process
patients and what digital methods are in use, and how these two areas can be improved. As
a last stop in the scenario, section 6 ”Prolonged Care” will take a look over how recurring
patients can be handled in a smart and modern way. In the end, we will conclude our report
and give recommendations for further work that can be done in this area, so that others that
want to get involved and change the primary care system for the better will have a good
starting point. We will follow this plan along the course of this report to show our research,
findings and suggestions for improvements.
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2

Related Work

Our differences, given that we are spanning 15 nationalities, help us search for relevant
related work from our respective countries. We received some resources from EPJ and from
Uppsala University in the beginning of our course to help us understand the current primary
care system and also find areas that could be improved. In this section we are going to
summarize these publications and articles and identify an approach to potential solutions to
the digitalization of primary care.

2.1

Digitizing health care

With the occasion of the professor inauguration speeches in Uppsala University on Friday,
November 16, professor Åsa Cajander had an open lecture in which she stated that, according
to the IT digitization manager at Akademiska: the hospital has 30,000 digital systems; A
doctor works 50 percent in front of a computer instead of meeting patients; Many doctors
do not want to work with computers, and in addition, computer education is not included
during their medical education; Nurses said in an interview that ”It is more important that
I document what I’ve done rather than getting it right”.
In the article “Medical Records Online for Patients and Effects on the Work Environment
of Nurses”[17] by Åsa Cajander and Jonas Moll, the writers analyze the Patients Accessible
Electronic Health records (PEARHR), introduced in 2012 in Sweden. They found that
this system caused the patients to take a more active part in their own care. A PhD
thesis defended on November 2018, “Harmful or Empowering? Stakeholders’ Expectations
and Experiences of Patient Accessible Electronic Health Records” by Christiane Grünloh et
al.[31], has the same ideas that Cajander and Moll showed: that healthcare systems (not
only in Sweden, but also worldwide) are undergoing a transition from ”the authoritarian”
way towards a more patient-centred care. Grünloh also referes to the work of Veatch, saying
”To determine what is best for patients means that their beliefs, values, preferences, cultural
commitments and idiosyncratic inclinations have to be taken into account”[66]. Patients
have become more informed and tend to know more than before about healthcare and their
conditions. Thus, the efficient use of technology plays a big role in increasing the willingness
of patients to engage with their own healthcare systems.
In the article ”The Record is Our Work Tool! - Physicians’ Framing of a Patient Portal in
Sweden”[30], the authors write that when patients read their records before they are ready
can achieve harmful results, both for the patients and for the doctors. Doctors perceive
medical records as their work tool and the patient might not always be ready to read these.
A journal article from the USA, “Research Commentary: The Digital Transformation
of Healthcare: Current Status and the Road Ahead” by Agarwal, Ritu, et al.[6] states
that a paper-based system for health care is highly inefficient. In the US, for example,
8

this record system does not allow critical pieces of clinical information to be consistently
available to decision-makers at the time they are needed. However, different researches
have pointed out various problem that prevent professionals from completely migrating to
HIT (Health Information Technology) such as finance, functionality, users and environment.
To accelerate the process of adopting these technologies, the US government wants to give
stimulus payments to professionals adopting it as well as increasing the computing power and
service offerings of such systems. A critical issue is how to improve the meaningful adoption of
HIT. The end-goal is not adoption alone but its use should provide significant improvements
in healthcare, such as better support for clinical workflow. Clinics should prefer “certified”
HIT adoptions instead of “in house” systems, so that care providers will adopt systems with
predefined interfaces and functionality. It is important to identify inefficiency in the current
work practises through the systems. HIT systems also need to provide an intelligent decision
support system: the digitization of health care systems can capture real-time information
about how a patient is responding to a treatment, thus allowing to refine the design of a
new treatment. What we can derive from this article is that is that it is important to offer
advanced decision support, interface design, capacity of customization, knowledge discovery
and sharing. It is important to understand how to integrate those systems in the workflow
of care providers because if they are not well integrated those systems will have little impact
on performances.

2.2

Future of healthcare

In ”The future healthcare?” by Kate Charlesworth et al. [20] it is explained how healthcare
leaders see a need for radical and transformational change and entirely new systems for care
in the future. They also identify seven key trends for how healthcare will be in the future.
The key trends are ”First do no harm, Information communication technology, Patient empowerment, The quantified self movement, Social capital and resilience: The Roseto example,
Ageing and integration and A good death”. A more detailed explanation can be found in the
articles, but briefly put these key trends mainly concern about the following factors: Focus
more on participation from the patients and informing them on their conditions and possibilities; Increased use of Personal Electronic Health Records(PEHR), big data, Telehealth
and self monitoring; The value of self-care and shared decision making by the patients; The
benefits of wearable devices, such as smart-watches and smart-bracelets and information
sharing between patients; More personal care from families and neighbors and creation of
local networks, so people can help each other.
To predict the future of healthcare, a prediction of how IT will be in the future is required
and, more specifically, how IT will look like in the healthcare sector. John Glaser and Tom
Foley investigate this in the article ”The future of healthcare IT: what we expect to see”[29]
and come up with suggestions of how IT will be in healthcare based on current trends. They
among others suggest e-visits, telecommunication and electronic alerts sent to physicians
in case of critical lab results. Additionally, they also suggest an exchange of patient data
between healthcare centers to support clinical programs and coordinated care.
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Research within wireless sensor networks are beginning to open new possibilities in healthcare systems. Current research and development show that in the future there will most
probably exist an integration between existing medical technologies and wireless systems.
A. Wood et al. illustrate in their paper ”Wireless sensor networks for in-home healthcare:
Potential and challenges”[56] which areas will benefit from such an integration. Among
others, in-home assistance, smart nursing homes, real time data acquisition and analysis,
patient tracking and wireless sensor devices are mentioned. They also mention that health
records of patients will be stored and then analyzed by an electronic physician. Especially
smart homes can be used for automatic monitoring system, which can reduce labor costs
and increase efficiency.

2.3

UI/UX in healthcare

In the article ”A new socio-technical model for studying health information technology in
complex adaptive healthcare systems”[54] it is presented that the human-computer interface is one of the 8 core aspects that should be considered in the design of a HIT (Health
Information Technology) application. The interface should abstract from the complexity of
the underlying system’s workings and should provide an easy-to-use and easy-to-understand
method of performing different actions. Another aspect to keep in mind is the human component: people that will be using the digital systems are not computer professionals, but
rather clinicians, that may require some training in using the said systems. However, most
errors/inefficiencies result not from improper use, but rather from faulty/unfriendly design.
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3

Methods

Throughout this project numerous methods and techniques were used for analysis and research. The report is divided in different sections that were researched by different members
of the team. As a result the methodology implemented varies widely throughout the project.
Some of the first steps that we took were reading the literature and information provided
by Region Uppsala. Academic papers related to the field of primary care and the use
of technology were consulted in most parts of the present report. The reader can find
information about all papers consulted in the References chapter. Literature reviews were
complemented with seminars and events on related topics, printed resources like reports
from clients, and other printed information that was provided by the client. These initial
documents were complemented by interviews with different people involved in primary health
care, including medical professionals, patients (and families), people that administer parts of
the system and people who coordinate efforts in the system and other experts and primary
care workers. This was an arduous task, since in most cases interviewees were only being
knowledgeable about the parts of the primary care system involved in their line of work.
The questions that we asked during these interviews were usually tailored to the person that
we were interviewing. Nonetheless, some questions were present in all of the interviews. For
instance, two examples of questions that we always asked where “From your perspective,
what is the largest issue in the current system?” and “How would you describe your overall
feeling with the current IT/System structure?”. Surveys and online questionnaires were also
used as a source of information about primary care. Students and people working in the
area of primary care were asked to complete these surveys.

Card sorting technique
This technique was used in the analysis of the interfaces of the current digital systems. At the
beginning of the project the ”card sorting technique” was used to sort and group the identified
areas of interest we found after the initial readings and interviews. We have written them
on post-it notes and have divided them into four themes. These key-features were based
on insight about the current system and suggestions for improvements, based on initial
interviews of multiple different staff members in the Primary Health Care. The themes were
Efficiency, User-friendly design, Patient registration and Administrative tasks. Efficiency
covered the issues of users required to navigate through multiple windows and clicking too
many times in order to perform a task. User-friendly design covered the complicated and
confusing user interface that the users currently use. Patient registration is about how to
optimize the patient flow. Administrative tasks is about reducing the paperwork done by
the users, so they can focus more on the patients. This grouping made it possible to get a
quick overview of the issues at hand and possible focus areas to work on.
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Ethnographic methods
The grouping of comments also helped by establishing a foundation of what to focus on
during the next step, which was to perform contextual inquiry and use ethnographic methods
such as contextual interviews, participatory observations and think aloud commentaries with
doctors, nurses, secretaries and physiotherapists. The reason for doing this was to get
an insight and a firsthand experience of what the users feel about interacting with digital
systems, how they use them and what they use it for. Contextual interviews were performed
with doctors, nurses and physiotherapists to observe them in the their work environment,
while they worked in order to get a better understanding of their work. This gave among
other things, rich details of the user’s everyday work and the ability to recognize patterns.
Participatory observations were also performed in combination with contextual interviews to
engage actively while the interview was taking place, making it possible to ask questions and
to ask them to perform certain tasks. One of the main reasons for doing the observations
were because sometimes they can give better results than just interviewing a user, due to
the fact that the user not always knows how they experience certain things nor how they
execute certain tasks. Especially the think aloud commentaries can provide very useful
information about the users interactions with the systems. This is because the users don’t
always remember all the actions they perform in order to complete a task, because they
might perform these tasks in their everyday work and thus get use to doing a task or an
action unintentionally.

Questionnaire
In order to compare the answers to the most important and useful questions questionnaires
were created. A structured questionnaire is the best option to collect data in this research
since it is convenient and efficient when collecting data from a large number of people. Furthermore, it helps to compare the responses and also to statistically analyze them. These
questionnaires were then sent out among medical professionals, such as doctors, nurses, secretaries and physiotherapists. The purpose of creating these questionnaires was to compare
the answers across multiple professions and thus get an overview of the different ways they
interact with digital systems and their opinion about them. Some of the main reasons were
to gather some data about which systems were used mostly by which category of professionals, which problems they experienced with these systems and which current manual tasks
that they would like to digitize.

Brainstorm
All the data from interviews, questionnaires, literature and observations was then used as a
foundation to brainstorm for new ideas and improvements. The brainstorming session was a
12

combination of an individual brainstorming and round robin. The individual brainstorm was
to give everyone an equal chance to contribute and share their ideas. Round robin was to
avoid the participant from getting their thoughts and ideas influenced by others. Everybody
was told to write all their ideas and thoughts down on post-it notes. After that, everybody
was then told to explain their post-it notes. The session ended with everybody collaborating
in sorting the post-it notes into different themes.
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4

4.1

Patient-side Applications’ Interfaces and Digital Screening Process
Patients Approaching Health Care

As a patient in need of medical help there are several ways to approach primary care. In
Sweden there are, for instance, many digital health care services which provide different
options of services, for example: articles online where you can read about your symptoms,
video demonstrations, video calls and chat functions etc. According to a survey that was
done during the project which 80 people took, some of the most commonly used services were
1177, KRY.se and Doktor.se. However, 1177 was by far the most commonly used e-service
when in need of medical advice and getting in touch with primary care. The results from
the survey are attached to this document and can be found on appendix 4.
Although there are several digital systems that guide people through self-care and enable
people to assess their own symptoms, many people feel reassured if they interact with another
specialized professional, so there is still a high possibility that people would rather contact
their local health care centers to book appointments with a doctor, even if the appointments
are not always needed.

4.2

Difficulties/Problems

1. The influx of people with minor illnesses
The influx of people with minor illnesses contacting their local health care centers has been
identified by medical professionals as one of the causes that undermine the services provided
by the health care sector. Since this is a recurring problem, the goal is to identify factors
that contribute to this. There are two issues that are going to be discussed: one is about selfassessment and self-care of patients, the other one is the communication between patients
and nurses.
According to an interview we conducted with doctors and nurses, we found out that
young people have the tendency to contact doctors when they do not necessarily need to
from a purely medical perspective. The reasons why they do this is because even though
citizens receive information about self-care (e.g. the booklet about health-care from 1177
that is sent through mail), they still feel that a doctor’s/nurse’s opinion is needed, ”in case
it might be something worse”. The information sent out to people might not be reassuring
enough for most young adults or they might feel that it’s not tailored to them, as most
young individuals do not follow ”on-paper” news. Young people tend to use electronic
devices and the internet to find information. More so, the original purpose of the booklet is
to help Swedish people learn more about self-care and self-assessment, but some problems
have arisen. The booklet is all in Swedish, even though there are many foreign citizens that
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live in Sweden nowadays that do not necessarily know Swedish. Another reason that causes
people to have the preference to see a doctor is because of 1177 website. Although there
are languages other than Swedish that can be chosen on the website, most of them are not
complete. It is difficult for citizens in Region Uppsala who don’t know Swedish to use this
website. Even the English version is not complete and ends up with people that can only
seek help from doctors. However, a big part is played by the human factors, as people end up
in a primary care unit also because they feel better talking to someone that can understand
their problem and offer help. People tend to feel hesitant when they encounter something
which is unfamiliar, therefore they usually look for help somewhere else. Thus some citizens
choose to go to the health care center to get treatment for their illness even though they may
not need a doctor from a purely medical aspect, and as a result, wasting medical resources.
We have also observed that there are some communication-related problems with some
means of getting in touch with a professional when patients reach out for help, one of the
greatest ones being with the ticket submission feature of 1177, namely that there is a long
response delay when people ask for help via this method, where they describe their symptoms
in a message and they wait for a response. It is important to realize that many patients
sometimes panic and want to receive help as soon as possible. As a result, they might wait a
few hours and then contact their primary care center, consequently misusing resources such
as nurses’ and doctors’ time which could have been used to tend to other patients.
2. Patient-side Applications’ Interface/Experience Aspect
During the project, different mobile apps, web apps and other options available for patients
to contact specialists were looked at. According to the survey that was done, that can
be found on appendix 5, about 30 % of participants responded that they would prefer to
call or meet with a doctor or a nurse to get information about their symptoms rather than
researching about their symptoms through an e-service. However, if the people who took
the survey would have to use an e-service for medical help, 85 % would be comfortable using
1177 to search for advice and information about their symptoms. Also, 77 % found it simple
to find relevant information about their health problems through digital services. Still local
health care centers are contacted by with patients with minor illnesses which could be treated
at home.
The survey also showed that 49% did not experience the digital services to be very user
friendly. This could of course be one reason why people would rather meet or talk on the
phone with a doctor, instead of spending time to understand how to make use of functions
on a website before actually managing to search for desired information.
For about 35 % of the foreign people who live in Sweden and took the survey, the digital
service that they used for medical care was not available in their language. This could be a
further reason why people would rather visit their local health care centers instead of putting
time into trying to understand the cause of their health problem.
A common problem in regard to user experience is the belief that a system which is
complex is not very user friendly[14]. Addressing this mindset of the people would help a
15

great deal. In addition to that, however aesthetically pleasing the user interface might be,
if it still doesn’t solve a requirement of the user, people would find it cumbersome to use.
For instance, let us consider booking an appointment as a process. If the user has to jump
through multiple hoops just to get an appointment with a doctor, rather than getting it
done with just a few mouse clicks, they would tend to sway towards the idea that the tool
that they are using is very complex. By analyzing the survey results, it seems that a good
amount of the participants tend to side with the belief that a system which is complex is
not very user friendly.
Furthermore, we live in the age of information where we have access to surplus amounts
of data. But a lot of data does not always translate to a lot more information. A quick
Google search for the amount of traffic the search results receive lets us know that the first
few links that are indexed receive about 95% of overall traffic. [58] What this means in this
context is that even if we have access to a lot of data, it does not always have the information
that we need. Data must be useful to begin with. Hence while designing systems that are to
help people perform home remedies for minor ailments, it is of utmost importance to screen
the surplus amounts of data based on the usefulness of the information it holds and index
them.[53]
3. Too much administrative work
The role nurses play in health care is primarily to take care of patients. However, there
are other duties nurses need to do daily, i.e. receiving calls and calling patients, booking
appointments and registering patients. As a result, nurses tend to have a considerable
amount of work. For the process of receiving and making calls, nurses spend unpredictable
amounts of time on these. Due to the cultural factors, patients tend to ask nurses for help
when they get sick. They trust nurses and feel better when talking to them. Thus, receiving
the calls from patients for asking advice makes nurses busy. It makes their schedule more
chaotic.
There are two ways to book an appointment with a nurse. The first way is using 1177
website, logging in, and then booking an appointment. The other option is through phone
calls, where you call nurses for booking. These two ways are both feasible and convenient
for patients. However, booking appointments by calling nurses directly increases the nurses’
workload, since the nurse will have to introduce the patient’s data in the system, whereas
when using 1177 this is submitted by the patient. These two choices only make nurses’ duties
more complex.
In the local healthcare centers, there are self-check-in terminals for the patients to register on arrival. Consequently, saving time and resources for both the patients and nurses.
According to the result of our questionnaire, almost half of the people seldom or never selfregister. Instead, these patients tend to ask a nurse for registering due to various factors:
maybe the patients feel assured when having human contact with nurses or maybe they don’t
know how to use the self-check in terminal. As a result, it makes nurses busier and increases
their workload.
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Nurses also need to manage analog documents. For example, when patients go to a
primary care unit, they need to talk to the nurse and nurses will help him/her to finish
typing the patient form on the computer. However, sometimes patients will fill out the
patient form on paper, and then hand it into the nurse. For this situation, the nurse needs
to see the paper form and type in the answers that the patient has written. Although it may
reduce the time that patients wait for the nurse to fill out the patient form, the nurse needs
to deal with paperwork and then record it into the digital journals. It may make nurses busy
and bring them chaos and confusion. The survey shows that 60 percent of patients have
filled out a patient form at their local healthcare center, and it means nurses need to deal
with these analog things very often.
4. 1177 No real-time chat box service
At the moment, in order for a patient to get care without visiting a hospital or some sort of
medical center, they must either call the 1177 call center and talk to a nurse, or they can
find information about their illness in the 1177 website. In order to contact the call center,
patients are in queue and must hold until a nurse can tend to them. The nurse will listen and
provide the appropriate care for the patient, this may vary from advising the caller to simply
rest, to directing them to the patients registered health center. Currently, there are 25 nurses
who tend to calls in Uppsala, they operate 24 hours a day - according to stakeholders.
A major problem with patient care is the inefficiency of the 1177 system, specifically
the call center. Interviews have suggested that patients want immediate attention, getting
stuck on hold for times up to 40 minutes is not always acceptable to them. There is further
evidence that suggests only 60 percent of the calls are completed, approximately 40 percent
results in the patient cancelling the call while on hold. Currently, the average hold time for
a call is 20 minutes - according to stakeholders. Ideally, according to an 1177 representative,
reducing the wait time to 10 minutes would be preferred. Simply employing additional nurses
is not an option due to the limitations in resources, this suggests there needs to be some sort
of structural change - such as a chat system that would relieve load on the call center - in
order to reduce wait times.

4.3

Solutions/Ideas

1. The influx of people with minor illnesses
There are some advice to improve primary care in Region Uppsala. First is about the
booklet that 1177 sends to each household every year. Since there are many citizens living
in Uppsala that don’t speak or read Swedish very well, it could be better to publish the
booklet with more languages such that each citizen can choose what language they want
when they register to 1177 so that the booklet can serve its purpose. As for young people,
Region Uppsala could create public announcements about self-care and self-assessment on
social media. In that way, young people can receive health information even though they
only use electronic devices and online.

17

About 1177 the website, although there are 11 languages for people to choose, most
languages are not complete. It is suggested that 1177 could create their own translation
to major international languages. 1177 website should have complete language options in
place rather than multiple incomplete languages. At moment, the languages available on the
website are not fully developed.
People feel better when talking to medical professionals because they are not confident
about their own self-care and self-assessment. To change this situation, Region Uppsala
should do more to inform citizens self-care and self-assessment and further encourage the
use of the two. Also, Region Uppsala should create awareness of overall self-care. If citizens
can detect their health problems early they can then have treatment early in the form of
self-care when possible. In that case, people don’t need to contact medical professionals or
go to see doctors since they just need minor care.
2. Patient-side Applications’ Interface/Experience Aspect
Many of the challenges in the digital health care services will, according to Inera (the company responsible for the development of the platform) and 1177, will be improved in the
near future[24]. 1177 is currently working on a new website that will be more efficient and
user-friendly. The website is due to launch next year with better and higher performance[25].
Participatory design/co-design, is one of the most tried and tested methodologies to
improve user experience. In this context participatory design can translate to getting the
end-users, stakeholders etc. to be involved in the design process by not only making them
participate in surveys but collaborate with them during the requirements elicitation, problem
definition and the innovation process as well. Implementing the aforementioned methodology
can help in understanding and addressing the end-user’s requirements and catch problems in
these tools that are easily overlooked. In other words, a group of selected individuals from
the common public is invited by the stakeholders to pitch in their ideas for the design of the
tools. They also help in figuring out what the definitive purposes of these tools are.
3. Too much administrative work

There is an alternative way for patients to book an appointment with nurses instead of
calling a primary-care center directly. Patients can log in to the 1177 website, and then book
an appointment with a nurse. If more patients use the 1177 website instead of calling via
phone the workload of the nurses can be reduced.
To increase the number of patients using self-check-in terminals in the primary care
centers, Region Uppsala could enhance education for patients on how to use these terminals
by themselves. Region Uppsala could employ tutorial films of the self-check-in terminals to
demonstrate how to follow the instructions on the terminals, and then successfully finish the
self-check-in. This might make it for patients to use the real-life version.
4. 1177 No real-time chat box service
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In order to reduce wait times for patients calling the 1177 call center, certain targets should
be achieved: average wait times should preferably drop to 10 minutes, the services should
be easily accessible by patients. As a result, patient satisfaction should increase. Another
advantage is that the number of patients visiting the primary care centers should decrease
because more patients will be visiting 1177 as their first option.
A study that was conducted in 2012 looked at a mobile operator firm that was able
to reduce its volume of calls by 20 percent while reducing costs significantly as well. The
firm opened multiple channels of electronic care e.g. community forums and electronic chat
(basically instant messaging with a company representative).[27] Although community forums would not be appropriate for medical use, an electronic chat is definitely viable. The
figure below illustrates how customer satisfaction varies through different channels of communication; it suggests that a digital-only customer service journey scored the highest in
satisfaction. Implementing an instant messaging service for 1177 would be following this
journey, from the website (or app) to the chat-box - which would also be on the browser/app
- the patient will never enter a traditional channel. Currently, the system follows the digital
to traditional journey, which has a 61 percent customer satisfaction. There is potential for
a 25 percent gain here. [27]
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Figure 1: This figure shows two different channels of communication, traditional (e.g. phone,
vendor, and email) and digital (e.g. e-chat, forum, and FAQ). The ‘customer service journey’
shows the different channels a patient might have to use to solve their problem. ‘Customer
satisfaction’ shows the percentage of customers that were content with their service.[27]

This way patients should be able to give a more accurate description of their needs, thus
enabling nurses to provide a more accurate treatment and improve patient satisfaction. For
example, instead of describing a rash on their skin, they might simply submit a photo, and
even if they do not send a photo, they have more time to think and come up with a better
description in writing than by having to think about it on the spot while talking on the
telephone. The interviews have indicated that some patients get nervous, or feel the need to
rehearse their issue before calling. Using a chat system would address this problem as well.
On the other hand, one prominent limitation of an instant messaging chat system versus
a call system is that on average it would take longer to solve one patient’s needs. However,
in a chat system, because patients are being addressed in parallel, we are actually increasing
the throughput. As a result, even though it would take one patient’s need longer to get
addressed, multiple patients would be accounted for faster because while one patient is
typing/thinking/etc. nurses can tend to other patients.
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5

Efficient Medical Workflow

The patient has now been referred to a primary health care center, where the patient’s initial
communication with the medical professionals and their computer systems begin.
In the previous section, we reported that 1177 is a very important portal for patients to
access the health care center. How information is stored inside the web service 1177 and
how the patient’s knowledge about 1177 is maintained is crucial in terms of quality and
efficiency in health care. During this process there are several computer systems in use, one
of the main Electronic Health Record(EHR) systems that is used is called Cosmic. In fact,
it is one of the most important systems especially for handling patient’s medical records in
a broad way, therefore a deeper analysis will be provided in the following sections.
In an article by Maria Hägglund et al.[32] it is explained how there is a lack of structure
and standardization of patients medical records, which needs to be addressed. In fact,
patients’ data are often described from a molecular level up to a mental and social context.
This makes those information hard to read, especially throughout the patients’ lifetime.
Moreover, medical advances constantly increase what needs to be captured.

5.1

System description

When we speak of the system in the context of this part of the report, we mean the process
of how a patient receives care in a primary health care center. To get a complete overview
of this process, a system overview is available in the appendix. In addition to this system
overview you can read the accompanying text that describes the different systems that are
used as well as the texts that describe the missing parts of the system.
The purpose of a system overview is to have a convenient resource which shows the
connections between different parts of the system and different actions that can be taken in
different parts of the system. Specific systems have detailed roles in the whole infrastructure
therefore, it may prove extremely challenging to know in which region of the system structure
it belongs. The system overview eases such a process. With the help of the accompanying
document is possible to understand the role of a system at a very basic level or acquire more
information while reading further. The goal of the document is to provide clarity about the
system’s overall structure and its functions. At the moment it is very hard to find good
consistent information about what the overall system looks like, particular focus here is put
on Cosmic, and the system overview aims to combat this. It will always be a work in progress
and it will need to be updated and maintained as things change.
The system in the current form is quite complex. We have decided to divide the process
into several different steps to make it easier to reason about.
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One of the key parts of the system overview is the very bottom part, the parts of the
system that are missing. Almost all of the concrete improvement suggestions that we have are
rooted in at least one of these missing parts. Many of the missing parts are related to the fact
that Cosmic is very hard to integrate with. This in turn leads to very inefficient operations
in a medical professional’s workflow. An example of this, that has been recently fixed, is
the transferal of data to the quality registry. For a long time this has been done through
manual copy-paste from Cosmic into the quality registry. Beyond the brief explanation of
the missing parts in the system overview itself, we have an accompanying document that
details more precisely what is missing.
As for the structure of the overview we have 6 different levels that divide the overview into
distinct parts. We do this in order to group together actions that are performed before other
groups. In general the system overview follows a chronological order within the different
levels but this is not guaranteed. However if a patient was in level 3, it will not be the case
that they would perform an action in level 1 for example.

Uppsala Primary Care System Workflow (Appendix 2)
As part of our research on the current computer systems implemented at the Region Uppsala,
we analyzed the workflow of existing systems and created a reference diagram. The results
from our work can be found in Appendix 2 of this report.
We created this System Overview through twelve interviews with different people involved
in healthcare. This included both people that administer parts of the system, users, as
well as people who coordinate efforts in the system. Alongside this primary information
source we had the base information from the original system overview as well as other
pieces of documentation given to us either at the start of the project or acquired from the
interviewees. It was hard to gather this information due to many of the interviewees only
being knowledgeable about systems that involves their work. This made the interviews with
the few people that had a full overview all the more valuable. The questions that we asked
during these interviews were usually tailored to the person that we were interviewing but
some questions were present in all of the interviews. Two examples of questions that we
always asked were “From your perspective, what is the largest issue in the current system?”
and “How would you describe your overall feeling with the current IT/System structure?”.
On the final diagram presented we have identified different systems, end users, relations
among systems and levels. Each system is depicted as a rectangle, there are two big categories, existing systems (depicted in green) and missing systems (depicted in magenta). End
users represent the group of people that will be primarily working with all theses systems.
We have identified the following: Patients (and relatives), Health Professionals (doctors,
nurses, etc.) and Administration (secretaries, front desk, etc.). The different end users are
represented in yellow, blue and red respectively. Each system is then mapped to its end
users, using a black arrow that points the end user description to the corresponding system.
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The early draft was extremely complex, so we decided to create different levels in order to
differentiate the different stages in primary care. We have identified five different levels:
Level 1, Before Healthcare assistance: This level includes different systems used before healthcare assistance takes place, such as online and telephone enquires, bookings and
information gathering. The most prevalent end users at this point are patients and relatives.
Level 2, Visits: This level includes the patient’s visit to the primary care clinic, with
activities such as payments, bookings, bookings cancellations, rescheduling visits, etc. The
most prevalent end users are both patients and administration.
Level 3, Health Professional: This level relates to all systems used by health professionals. There are three different sub-levels within this level:
• During Appointment with Health Professional: Includes all systems related to
patient examination and sample testing.
• After Visit Result Handling: includes rehabilitation, medication and follow up to
next patient visits.
• Patient Monitoring and Follow Up: As the name indicates, this level concerns
patient follow up after the visit and general monitoring.
Level 4, Administration:This level includes administration issues that are not directly
related to particular patients, but other legal and administrative requirements.
Level 5, Future Development: In this level we include all missing systems that are
planned for a further future.
Finally, different relations among systems are represented using different arrow styles.
As we mentioned before, simple arrow indicates which particular end user description is
handled by a system. To this, we added a dotted line arrow to connect a sub-system to a
system, and a double line to indicate the existence of an integration between two systems.
Sometimes, a particular situation can be handled by different systems, in this case an end
user rectangle could have different arrows mapping all possible systems. There are times
where this situation is strictly non-inclusive, that is to say, that the situation can not be
handled simultaneously by various systems, but only one particular system from all available
systems must be chosen to do so. This last situation is denoted with a big hollow X letter.

5.2

Professionals’ Work Experiences

Now we are going to explore the main issues from which the team would shape possible
solutions for the the health care system.
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As previously mentioned, the predominant EHR system used by the whole Healthcare
system (except for dental care) is Cosmic: it offers customized quick tools, it supports
quick internal messages between the medical professionals and notification when a message
is received. It is possible to have an overview of all the drop-ins, but it is not easy to
understand notes written from other people. Some of the functionality is good, for example
the overview of the drop-ins, others would be of a great help but are not yet present, i.e. the
ability to request multiple tests within a single action and the overview of the medications
taken by the patient.
However a lot of things can be and need to be improved: often the systems have a very
confusing user interface(UI) with colors that are not user-friendly, multiple logins are required to perform multiple tasks. According to the professionals, the time spent on opening
and closing pages, clicking and waiting for the system to respond, can reach up to several
minutes. An example of this can be seen in a comment from nurse during an interview: ”To
request a test I need to open the main tab, click sub-tab, order a test, close the main tab,
reopen the same main tab, click on another sub-tab and order another test!”.

Currently, a lot of needed functionalities are missing, such as: a quick overview of the
patient, as a nurse during our interviews reported: “I would like it to be much easier to
get information about your patient when you see them” and a searching tool for doctors
when they need to find specific diagnosis codes when dictating, that, in fact, becomes a real
challenge in most of the cases, so a searching functionality for those specific codes might
make their work significantly easier.

Surveys
As can be seen in Figure 2, 40 professionals have responded to the surveys. The predominant
type of the professionals taking the survey are nurses and secretaries. 20% of the participants are doctors, followed by a limited amount of psychologists and physiotherapists. It
is important to notice the diversity of the participants who answered the survey, since this
reflects different usages of the same system, thus different needs and optimization.
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Figure 2: Survey participants

In Figure 3 the time spent using Cosmic by each professional on a daily basis is reported,
as we can see from the data it is highly varied, still remaining significantly high on average.
Secretaries are the ones who spend the most time of the day working with Cosmic. They
report that 100% of their work day is spent with the system. All the other professionals,
on average, spend more than half of the day using Cosmic. This shows how relevant the
problem addressed here is, that is, a redesign of the system that aims to reduce the time
spent working with it, as well as a more effective usage.
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Figure 3: Usage of Cosmic

Each professional was asked to report the function that they use the most in Cosmic; As
shown in Figure 4 the most used functions are the journal and the time booking. Doctors,
nurses and secretaries often have to deal with results coming from various tests. Moreover,
secretaries also make use of dictation and register. Those functionalities are considered
relevant because, since secretaries spend all their working time using Cosmic, those may have
a considerable impact on their work.
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Figure 4: Functions in Cosmic

Among all the functions used in Cosmic, professionals were asked to mention which of them
are the most difficult to use. As reported in Figure 5, the functionality of making referrals
is far from being easy-to-use. The booking and journal functionality is also considered
hard to deal with by the majority of the participants who answered the survey.

Figure 5: Hard functions to use in Cosmic

Some of the functions used in Cosmic are reported as ineffective, the most ineffective func27

tions are the journal and the booking system as shown in Figure 6. Nurses and doctors
report the drug module as ineffective. Other dysfunctions to address are related to the
searching function when working with the journal, in particular the latter one is present
but not used by the professional. The reason for that needs further studies.

Figure 6: Ineffective functions in Cosmic

Cosmic is not the only system used on a typical working day. In fact, multiple systems are
usually used concurrently. The survey results are shown in Figure 7. One of the main issues
that really stands out from the collected data is that most of the medical professionals have
to deal on a daily basis with multiple systems. Doctors work with an average of five systems
per day.

Figure 7: Other systems in use
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5.2.1

Main Issues

As a result from our investigations, here are some of the main issues in Cosmic brought
up by the professionals. It is important to notice that here only the main issues that are
considerably shared by all the interviewees are identified. Some minor problems have come
up during the investigation, however those, referring to only a very limited number of people,
need to be explored on a deeper level in order to check the reliability of the issue.

• Cosmic is a complex layered system that takes too many steps/clicks to perform any
significant action.
• Words used in the system are often too complex to be understood by someone who are
not practical in the IT sector. Moreover, even if the the words aren’t IT related, they
don’t easily explain the function that they are related to.
• Colors used in the system are usually not chosen with a user perspective, resulting it
in being inappropriate most of the time for a relaxed usage of the system.
• The various forms of searching functions are a common issue for professionals to different extents. They would like to perform searches by dates for example when looking
for tests and medications, also searches targeted to specific information concerning a
patient instead of incurring in a massive amount of different results.
• Results from different tests are not shown in a graph, making them very hard to be
understood.

For the users it is really hard to interact with the system, it is not easy to understand what
you need to click to reach what you’re looking for. Moreover typically multiple windows pop
up when moving through the system, instead of shifting the view.
Another issue that has come to light through a business analysis [61] is that, 40% of the
nurses’ working time is ineffective. This is due to the fact that they, during their work,
have to search for information, switch between different systems and enter the same information multiple times in different places. Besides making their work ineffective, this issue
also results in increased stress and frustration among the nurses.

5.2.2

Challenges

Timewise, there is a lot of pressure for the medical professionals in dealing with the patients.
In most cases they don’t carry an IT background and it is hard to learn Cosmic and other
new systems. They don’t want technologies to take over their working time. The adoption
of new technologies should not bring more work but make the work easier, faster and more
29

efficient. Professionals do not want to learn how to use new software, thus we need to stress
the fact that it has to be intuitive, i.e. phones that are used every day, or at least similar to
what is already in use.
One of the challenges is to find a common denominator for all the different needs expressed
by medical professionals. In fact it has sometimes been the case where someone would
express the need of a specific functionality whereas another professional would state that the
functionality is not easy to use.
We recommend our findings be considered when designing an improved version of the
system. However, not every piece of information we have collected might essentially be
representing the truth about the whole system; sometimes it may just reflect disinformation
about the system.

5.3

Analog to Digital

We have conducted interviews at different primary care units to find out how information
about the patients’ conditions are handled and see what improvements can be made. We
have been told that it is essential to reduce the workload of nurses when it comes to patient
vital signs recording and storing. Those signs can for example be:
• Blood glucose level
• Blood pressure
• Pulse rate
• Electrocardiograph (ECG) patterns
• Respiration rate
• Respiration effectiveness (e.g., blood oxygen saturation)
Until now, nurses in Uppsala calculate those signs manually by examining patients and
then they enter this data on computer terminals. This is a very inefficient process of obtaining
patient data. According to last year’s report, technologies like bar codes or RFID are good
tools in alleviating the workload of the nurses and reduce errors, either through a reduction
in mistakes in typing or miscalculations. This reduces time spent on documentation and
allows nurses to spend more time taking care of the patient. Connected care technology is a
constantly evolving domain, that promises real-time, readily accessible health-related data.
However the adaptation rate of these devices are poor, since there is no adequate regulation
and standards for those devices. Therefore, official standards could raise the effectiveness of
connected care.
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Currently, there are three available implementation types: Off-Body tracking devices
(where a device located on a body communicates with one or more devices located off-body),
On-Body wearable tracking devices and Implanted sensors.
We have also found that efforts like self-service terminals can greatly improve the administrative load from the reception.
Another observation that we have made is that Cosmic in particular can be very slow
in loading patient data. This problem has many sides to it and we have identified some of
them. At the moment the load balancer for the application servers is using a very naive way
of distributing work called Round Robin. This way of distributing work does not divide the
work evenly which makes it so load times are sometimes very long. Another consideration
is that it takes different amounts of time to get around in the Cosmic ecosystem depending
on your profession. This is because of how many interfacing systems you have to use in
tandem with Cosmic. This in turn also means that if a person has a certain profession their
experience with Cosmic might be very positive, they do not experience any major loading
times. This was observed under our interview with a physiotherapist at a primary health
care center.
We have also observed problems with forms, as right now forms are scattered in three
different systems: SoB(Stöd och behandling), 1177 and Cosmic. SoB is used by the psychiatric facilities to help in the treatment of depression and insomnia, but is still in an early
development stage. Cosmic has both a system for system administrators to create forms,
these forms are primarily there for doctors to have a structured source of information. These
forms can also be given to the patients, one problem with this is that when you give out
these forms to patients you lack the ability to give them out in a digital form. This leads
in turn to manual data reentry which is both error prone and inefficient. This also means
that there is no easy way of sending a form to a patient before a visit, something that could
improve efficiency in a primary healthcare center. 1177 has three patient facing forms at the
moment, these forms are integrated with Cosmic which means that this is a potential channel
for information from the patient to the doctor in a structured way outside of a patient visit.
Sadly no more forms can be added in the current iteration due to technical problems.
The recent advancements in wireless technologies, wearable monitoring systems can operate without wires by integrating wireless modules with on-body sensors. Using wireless
communication is beneficial in many ways. First and foremost, real-time monitoring of collected data can be achieved more easily, which is useful for launching alert mechanisms. In
addition, wireless on-body sensors are less obtrusive for patients, allowing them to continue
with their daily routine more easily. Moreover, these systems enable out-patient care, potentially even after more significant operations, thus decreasing health care costs. As Dean
Cavanagh says: “You cannot live in the digital and die in the analog.”
Those solutions should in any case, require low-power, provide reliable monitoring results,
be secure, in respect to patients’ sensitive personal data and provide comfort to the patient.
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Although the design and implementation of on-body monitoring systems is a challenging
task with several constraints, the benefits of employing multi-parameter monitoring systems
for the prevention, prediction, and management of diseases are vast. More information about
the integration sensors can be found in the article by Yilmaz, Tuba et al. ”Detecting vital
signs with wearable wireless sensors”[70].

5.4

Improvements

To give the patient the most efficient and valuable treatment at the primary health care center many improvements can be made. Improvements to digital systems, such as Cosmic and
for the overall workflow between the systems and their communication. These improvements
would make the medical professionals work easier and more efficient. This could result in
them having more time to treat and take care of patients. Some of the improvements and solutions are faster to implement and are more feasible, whereas others require more resources,
time and effort to implement. This section will first introduce the most feasible and thus
short term solutions. This will then be followed by the medium term solutions and end with
the long term solutions.

5.4.1

Short Term Improvements

As the observations and interviews revealed, various issues in terms of the user interface and
it’s layout arose. Solving these could result in increased satisfaction and less frustration. In
order to solve the issues in the different systems regarding the fundamental UI/UX qualities,
different approaches are possible. One is to design with focus on Usability[47], related to
the users’ satisfaction with the system and how they understand it. UX design is needed
to achieve positive user feeling, especially to understand the user’s desires and behaviors.
Accomplishing a high level of Usability requires that the design is based on qualities such
as useful, memorable, efficient and delightful. Useful aims to design the system so the user
can use it to complete a desired task. Memorable aims to design the system, so that the
users doesn’t have to learn anything new to use the system. This is especially important,
since the interviews and observations revealed that not all the medical professionals have a
technological background. So the system should be designed in such a way that the system
requires as little learning as possible, by using designs that the users are already familiar
with. Efficient aims at minimizing the time and resources the user has to spend to complete
a task. An example of how this can be achieved is to provide the medical professionals
with the ability to get a quick patient overview, with information such as personal info,
diagnosis, medication and the last note from another medical professional. Another way is
by making the system send notification to the users’ when one of their patients’ lab results
were received in the system[37][45], as this will result in more efficient workflow for the users.
A visualization of this solution can be seen on Figure 8, which is from a developed prototype.
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Figure 8: Receiving a notification about a patient’s lab test results

This prototype was analyzed by a system developer from EPJ during a meeting. The
analysis showed that the improvements had numerous benefits. Especially the colors in
the calendar and it’s layout. On the other hand it also revealed insights about issues with
existing functionalities of digital systems, such as Cosmic. Among other things, there are
functionalities that the users don’t know exist or don’t know how to use. Delightful aims
to design the system so the users will enjoy it. By not focusing on these key elements, the
Usability of the system will be bad and the users will not be able to achieve their goal in an
efficient and satisfying manner. An important law that should be taken into consideration,
when solving the UI/UX issues, is the first law of Usability: ”Don’t make me think” by Steve
Krug.
Due to the fact that the digital systems such as Cosmic are complex, utility is needed to
make the systems useful for the users. To achieve utility, the focus of the design should be
on simplicity [47]. This involves among other things to maintain clarity and make use of
automation. The design of the systems should be based on the users’ main goals, so that
minimum amount of cognitive and conscious effort is required from the users.

A quote by the American graphic designer Joe Sparano, that also should be considered is:
”Good design is obvious. Great design is transparent”.
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Besides Usability, the focus should also be on Visual Design. This is due to the fact that
the interviews showed that the users aren’t satisfied with the current colors or structure of
the pages in the systems. A doctor even expressed her opinions regarding the current color
of the user interface during an interview: ”Do you think this looks inspiring” [...] ”It is gray
and boring”.
Visual Design focuses on visual communication and aesthetics of a system. It contains a
set of basic elements such as color, typography and placement of objects.
Choosing the right color for the user interface can require some effort. To succeed, the
following perspectives and factors need to be considered: Personal perspectives, cultural
aspects and what kind of feeling it brings to the user. This is due to the reason that different
colors have different cultural meanings, which depends on the country and the people.
Colors can be associated with certain feelings and emotions [47]. Among others, the color
of Cosmic is gray, causing users to feel bored, as can be seen on one of the comments from
an user: ”It is gray and boring”. Colors such as green and blue are cool colors, which are
connected to nature and calmness, whereas orange, which is a warm color and is connected to
energy and happiness. To give the users a calm and pleasant feeling when using the system,
the colors should be cool.
Another relevant factor is the color’s saturation, which is about how live and intense a color
is. To give the users a more pleasant and enjoyable feeling, the background should be a light
color or with low saturation and the content should be with higher saturation, making it
more lively.
Choosing the right color can also help draw the attention of the user, so the user doesn’t
have to search for specific elements, but will notice them by glancing over the screen and
thus be more efficient[47].
As the observations and interviews revealed that there is a desire of interacting with logos
and icons, more logos and icons should be used to design the layout of the systems. Studies
show that people normally filter information and that noticeable signals such as images and
animations make things memorable [47]. Author Steve Krug further interprets the term
satisficing, introduced by Herbert Simon, with the idea of satisficing of users’ behavior on
websites. Satisficing is a decision-making theory, which pursues for a satisfying result rather
than the optimal solution. He explains that users most of the time only take a glimpse of
what’s on each page, scan some text and click on the first link that catches their eye or
vaguely relates to what they are looking for, without looking at a large part of the page. He
also tells that people just glance at a page rather than reading it entirely.
Prior studies and experiments [38] show that one of the fastest visual searches is done by
easily distinguishable icons.
Furthermore icons can also help to recall tasks and thus reduce the amount of time that
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the users have to search for a specific function. They can help users recognize which feature
they need to access. On the other hand, integrating icons should be done carefully, as to not
overwhelm the users. If icons are used correctly, they can result in better communication
and visual appeal[35]. The design of the icons should focus on uniform size, proportion,
composition and color scheme. The icons should also support direct mapping, by creating
an image that directly represent what the icon is intended for[10]. Furthermore the icons
should follow Horton’s icon checklist, that includes among others traits like Understandable,
Familiar and Memorable. Understandable, refers to the fact that the image of the icons
should suggest the intended concept to the user. Familiar, points out that the objects in the
icons should be familiar to the user. Memorable, focuses on if the icons feature objects in
action and if the actions are shown as operations on concrete objects. A visualization of this
idea can be seen on Figure 9, which is from a developed prototype.

Figure 9: Layout of a computer system with integration of icons

To make the users work more efficiently they should be able to order multiple tests for one
patient. One possibility would be to allow users to do this in one action, instead of having
to exit and enter the page to order a new test.
There is also room for improvement in the calendar in Cosmic, due to the fact that observations show that the design of the current calendar is very confusing. To make it more
inviting, appealing and user-friendly, the calendar should contain more colors. Using color
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codes is an effective way to convey information and to attract the users’ attention [35]. This
redesign could make it easier and faster for the users to get an overview of the tasks of the
day, appointments and important meetings, although the focus should also be on how many
and what kind of colors are being used, so the colors don’t overwhelm the users, but helps
them instead.
Another issue that arose during the interviews was that the words currently used in
the digital systems such as Cosmic aren’t understood by the users. Since the users in
this case are medical professionals, the words in the system shouldn’t be technical, but
rather ordinary words, used in everyday language or words and terms used in the medical
environment[47][36]. Otherwise the users can be confused and not use the functionality
developed for them, due to the fact that they don’t understand it.
Another study suggests that human memory can only actively handle about three elements at a time[67]. Due to this fact, it is very important not to overwhelm the users by
providing too much information at a time. As the interviews revealed that there is too much
information available in Cosmic, especially information that doesn’t relate to the task at
hand, the concept Progressive disclosure should be implemented. This concept is about only
showing the necessary information in the beginning and then to give the user the choice of
accessing more detailed information. By doing this they can go to the next level of disclosure,
where they can access the additional information. This is because some users only need a
general overview, whereas others may want more details.
The users could save valuable time when dictating, if they were provided with a searchable
database with all the diagnosis codes, where the user can search for a specific diagnosis code
using keywords.
The users’ opinions and feelings regarding the patient journal could be changed to be more
positive. This could be done by redesigning the overview of notes in a patient’s journal to
be easier and more understandable. Furthermore, it could also reduce the time spent on
understanding it and increase the efficiency.

5.4.2

Medium Term Improvements

Now, the medium term solutions are going to be explained. Whereas the short term solutions
are about the small and most feasible changes that can be done easily and in a few months,
the medium term solutions are, most of the time, more complicated to implement and may
be followed by more important changes. So, what are the improvements that are hard to
implement, but could make the users’ lives easier?
Thanks to the short term solutions, the UX/UI basic rules have been introduced. Nevertheless, there is one other rule based on UX/UI design called the “three click rule”. This
criteria is that the user should be able to reach their destination within three clicks. A quote
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by Jeffrey Zeldman [71] says that: ”If they can’t find what they’re looking for within three
clicks, they might move on.”
Actually, as seen in our conducted observations, medical professionals spend a lot of time
to click and to look for just one simple functionality. The “three clicks rule” could be an
efficient implementation to make the functionalities more reachable.
The three click rule shows that the user wants the functionalities easily accessible. Another idea to reach this goal is a tree structure on the top with an overview of the levels that
the user has been through, which permits the user to go back to a previous level with just
one click. The interviews revealed that the way the data is shown to the medical professionals is neither user-friendly or easy to use. One of the members of EPJ mentioned an idea
that could be implemented to provide the medical professionals with an easy overview of a
patient’s medical history. The idea was a time-line of each patient’s history. A visualization
of this idea can be seen on Figure 10, which is from a developed prototype.

Figure 10: A timeline to give a quick overview of a patients medical history

The aim is that the patient history is represented on an interactive time-line. The user
would then be able to zoom in on a specific part and click to get more details about the
patient for that specific time interval.
In the same idea of showing the data, we have also reached the conclusion that the
patient journal could make use of similar improvements. In fact, during the interviews the
doctors mentioned that they need the relevant information of the patient, especially during
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emergencies when they need to prescribe a drug very quickly. All the medical professionals
spoke about “a quick overview of the important information of the patient”. The needed
information includes: personal information, diagnosis, current medication, and allergies.
However, another piece of information that the doctors need is the reaction between the
drugs they prescribe which for them is more important than the personal information. So,
the layout could be divided into three parts with one quick overview of the information, one
medium detailed part and then one with more detailed information to analyze the patient’s
data more.
On the other hand, there are also some problems which concern more how login is handled more than the layout of the software. One of the problems mentioned by the medical
professionals is how to login into the digital systems. In fact, they need to use the keyboard
and write their password multiple times for multiple systems which takes a long time, especially during emergencies. Nowadays, there are new technologies which can be used to
log in faster. One of the ways, which they already use sometimes, is by using a card to
login. However, as a doctor said: ”It is so depressing when you want to login in front of the
patient and you can’t and then I tried to call the support, but they couldn’t do anything so
I borrowed a card from my colleague”.
The IT support needs to be proactive when users are confronted to the aforementioned kind
of problems. Nevertheless, a lot of computers’ companies start to use fingerprints to unlock
the device. It could be a good solution because it is fast, and it is the newest technology that
proves that it works very well. Key points explained by Yu Lu et al. [39]: ”Using biometric
like fingerprint to protect USB Key pin number improves security and convenience of users.”.
”Currently, fingerprint recognition technology has been relatively mature with relatively low
cost.”.
These quotes clearly show the benefits of using fingerprint scanners to let users login,
both because of its efficiency and its low cost.
During observations, medical professionals showed us that they have to open a lot of
windows when they are looking for one of the functionalities. Opening windows make the
work slower and the users can lose themselves in the different parts they opened. It is a
problem related to the different systems present in Sweden that will be described later. A
solution can be tabs, where it is possible to go back without losing all the data found.

5.4.3

Long Term Improvements

This section covers the long term solutions. It describes the solutions which are very hard to
implement, either due to political problems or because of the fact that the technology hasn’t
been developed enough yet. As was mentioned in the previous part, in Sweden there is not
just one digital system for the primary health care. There are numerous different systems in
Primary care. According to the surveys, the medical professionals use on average 9 different
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systems in their work, ranging from 4 to 11 systems. For them, it is a considerable amount
of work to change the system, log in another one and there are other problems linked to
that. One doctor said “I am used to go into the lab building to have the lab results, in a
faster way than by the computer, so I walked to obtain the results of my patient. If it is
urgent, I run!”. Sweden needs to have one health care system or at least more developed
links between the systems. This is also explained by Mårten Blix et al. [12], where the
authors talk about how digitization of Swedish health care in the public sector has long
been burdened with problems. There is no common digital standard, e.g. a platform that
is compatible between county councils and private health care professionals. Even though
people move freely between Sweden’s various counties, the patient data is constrained within
the regional boundaries. Nevertheless, the systems are from different companies and it causes
some legal and political problems to try to unify all of them. Besides this, it can be very
expensive for the health care system or for the government to solve this problem. Through
the surveys, interviews and observations, it appears that these different systems, companies
and these laws are the most important problem for medical professionals since nothing is
linked between each other.
Talking about links, another problem in the actual system is that it is very hard for a doctor
to send a patient to another doctor along with the patient’s information. It could make
the doctors’ life easier if there existed a digital referral systems and especially a connection
between the multiple systems and regions around Sweden. However, it requires a paradigm
change for the doctors and nurses since their workflow will be changed. This means that
their way of thinking about their workflow and the basics of their tasks has to change. They
are going to learn how to use it and get used to it. In that way, it has to be a user-friendly
interface and easy to use as it’s mentioned in the short term solutions part. Besides this,
the problem to link each part of Sweden, even between different doctors, is that they need
the consent from the patient to disclose their information. So it is necessary to register who
has access to the patient’s documents, when and where, and who has forwarded it[33].
A study from Telia shows that the ineffective work among the nurses can be reduced from 40%
to 15% [61] by using tools such as smart alarms, mobile devices and digital workflow. The
nurses would have more time to take care of their patients instead of doing ineffective work
such as, searching for information and shifting between different systems. Besides making
their work more effective, these changes can also reduce the stress levels and frustration
among the nurses.
It became quite common and known by everybody that Artificial Intelligence (AI) has begun
to make humans’ lives easier. In that way, using it in a health care system can permit
the doctors to work more efficient. One way of using AI which can be interesting is a
“Cosmic assistant”. The goal would be to analyze the user behavior and learn which kind of
functionalities the user works with the most. Then, the AI can structure the user interface
according to the pattern it had observed. In that way, the most used functions are only a
click away for the user, e.g. the journal, the schedule or the medication module. A system
developer from EPJ revealed that: ”People use most of the time the same functions and use
a different or a special function once in a while”.
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John Glaser and Tom Foley [29] mention the “Business Intelligence” which is “the IT platform and associated tools used to gather, provide access to, and analyze data about organization operations and activities”.
During the interviews the doctors also mentioned ordering of lab tests; they have to order
different tests to have all the results they want. A solution that arose during an interview
with a doctor could be an AI that gives suggestions to the doctors when they are ordering
tests. That means that if they are ordering one, the system suggests another one related to
the first one and makes sense to perform that one as well. The main idea in this AI is to
build a smarter health care system. In fact, this idea can also be used for the medication
module. This could be an AI which works thanks to machine learning, in fact, “Artificial
Intelligence has two goals. First, AI is directed toward getting computers to be smart and
do smart things so that humans beings don’t have to do them. And second, AI [...] is also
directed at using computers to simulate humans being [...] and help them to be a little better
in their work”, explained by R.S. Michalski [42].
Thanks to the interviews, it looks like most of the doctors use dictation to not forget what
they think about or a diagnosis. However, after that, they need to write down or to ask
a nurse to write down what they said. According to them, it takes a long time to do this
task especially with all the patients they have to treat. A “speech recognition AI” could
be a solution[49], relating to the machine learning mentioned above, meaning that it can
write down when the doctor is dictating and it can find out which diagnosis the user has
spoken about during the dictation. A lot of studies and experiments has already been done
and software has already been developed and tested[49]. An AI approach that is currently
available is helping computers understand human speech.
It also appears that based on research the medical professionals would appreciate receiving
a second opinion about a diagnosis. Sometimes the medical professionals happen to make
a misdiagnosis to a patient. The solution could be an AI which can correlate the different
symptoms and generate its own diagnosis. In fact, it would permit the medical professionals
to have another point of view on the patient and maybe come up with new ideas or open
doors for a next step. The AI could also observe the different correlations between the
symptoms more in depth than a human, and especially with a percentage of probability.
Finally, a more general problem is that, nowadays young people are used to have everything
quickly. So, when they are sick they want a quick fix even if it is just a flu or a cold.
According to the interviewed medical professionals, such as doctors and nurses, there is a
need to have a better and improved education for young people about when to contact the
primary health care and when just to relax and wait for it to pass. An example of this is
the mobile application KRY, which is used by many young people to get a quick diagnosis,
even though they only have a cold or a flu and thus don’t need to talk to a doctor, but could
just wait and let it pass. Furthermore, even if the medical professionals’ user interface is
user-friendly and easy to use, it would be necessary for some of the medical professionals to
follow some introduction courses to develop the basic knowledge they need to interact with
the systems.
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5.4.4

Challenges

Suggesting solutions could appear quite easy without talking about the challenges which
encompass these new ideas. First of all, the user needs to be involved in the project. Each
kind of medical professional has to express their needs. The developers and software engineers
have to work side by side with them during the whole process in order to determine the
requirements, and especially how they work to make an easy-to-use software. Nowadays,
new management methods called ”Agile methods” are more and more used by companies.
They permit the developers to adapt themselves in an easier way since the health care
technologies evolve quickly. Here are some key points to summarize these methods[55]:

• Active customer involvement
• The team is in charge of the decisions
• Requirements evolve but the deadlines are fixed
• Developing by small steps and incremental releases
• Frequent delivery of products, the user can work with each increment very soon
• Testing is integrated throughout the project life cycle – test early and often
• A collaborative and cooperative approach between all stakeholders is essential

A quote by Ian Sommerville regarding Agile manifesto [55]:
”We are uncovering better ways of developing software by doing it and helping others do it.
Through this work we have come to value:

– Individuals and interactions over processes and tools
– Working software over comprehensive documentation
– Customer collaboration over contract negotiation
– Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the left more”
This method can lead to a better customer involvement and a better adaptation from the
developers during the development of the health care software. However, it is a challenge to
change the actual management method since it changes the life of the medical professionals
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who have to work more on the product and the way of working of the developers since they
have to wait for the customers’ feedback.
Changes are not always welcomed. It is important to mention that some of the medical
professionals we interviewed are already against changing their routine at work and, then,
changing the software. It is easier and less challenging not to change the way they work and
continue to use the old method as they always did. This is a relevant problem that halts the
progress of new ideas. In fact, all the people on a project and not only the developers and
the customers have to agree to these changes. It takes a long time to explain the arguments
and to convince all the medical professionals. To change people’s routines is a real challenge.
Besides this, a recast of the health care system will also force the medical professionals to
adapt themselves. Perhaps, if the design is well-done, easy to use and user-friendly, a learning
program wouldn’t be necessary. According to Jonathan Ive[23], an English designer working
at Apple: “There is beauty when something works and it works intuitively.”. Nevertheless,
that doesn’t change the fact that the medical professionals are going to need some time to
adapt themselves to a new software.
Therefore, through this document we explained new ideas for the system currently in use
that will make its usage better in a general sense. It is important to emphasize this fact
since ”medical professionals” includes almost 10 000 users, according to a EPJ member.
All have different expectations, different tastes and different types of work. So, there will
always be some users such as doctors, nurses or physiotherapists, who will be unhappy or
uncomfortable with these new ideas. Besides this, with the amount of users, it would get
difficult to perform tests of the overall system and to know what the issue is when a medical
professional with specific settings has problems.
Therefore, during all this research, there is an important point that stands out more than
the others: often medical professionals have different point of view and different needs. Since
medical professionals include a lot of professions and different requirements, they have different opinions that lead to a problem of information clustering. The most relevant example
is that, after one interview with a doctor who was complaining about the software, other
students from another interview were told by the interviewee that he ”loves the software”.
The solutions introduced here contain some ideas that are not aiming to suit everyone, but
to provide a different perspective on how primary care can look like.
Finally, as it is mentioned in the long term section, the different systems have to work together and communicate. This is an important challenge since it entails a refactoring of all
the systems which represents a considerable amount of work. Then, the different regions of
Sweden also have to communicate between each other. This includes political decisions, like
sharing patient information for instance, that can take years to get right. One of the laws
that focuses on patient information is “Patientssäkerhetslagen”, which is the Patient Safety
law that gives opportunities to build common frameworks and create integrations between
IT systems for a better information flow. In the same way, Sweden has many other laws and
regulations in relation to health care and some of them generate problems for digitization.
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Another law is the “hälsa-och sjukvårdslagen” (HSL), which is the health care law. The goal
of the new HSL is to make the regulations more transparent, more clear and more accessible.
Then, the development of something as big as this system is going to be extremely expensive
and it is going to need a consequent team of developers. It is important to mention that the
stakeholders, nowadays, don’t have the resources to build a project of this magnitude.

5.5

Implementing automation tools for data synchronization among
different systems

In the previous sections we attempt to dissect the architecture of the workflow of the system
in primary care. We created a map of the workflow of the system and, using this diagram
as a tool, we wanted to figure out how to optimize different parts of the system.
One of the main challenges to resolve in the workflow of the system is coordination and
synchronization among all systems involved in primary care. Some systems that share data
are not integrated, and as a result, data is not synchronized. As a result, patient information
might be out of date or erroneus, creating confusion, vagueness and ambiguity. This is one
of the biggest flaws in the current application of systems.
A possible solution to this problem is to design automation tools for data synchronization
among different systems. These tools can be simple command line applications that are
executed on a given schedule, such as on an hourly, daily or weekly basis depending on the
nature of the systems involved. There should be one command line application for each pair
of systems that need to be coupled. A command line application is executed in a computer
terminal and its interface is simple and minimalistic. These sort of computer applications
are designed to be executed in a sequential manner, and to read datastream from a user or an
external file. This simple architecture is very useful for automated tools: programs that are
designed to be executed without human supervision, but that will usually include some sort
of log in case revisions are necessary. For our propose we would need two of these programs
for each pair of systems whose data we want to synchronized: one program to export (read)
the data, and one program to import (write) the data. But this is not as straightforward as
it might seem. For instance, synchronization needs to be planned and executed in a cascade
scheme to avoid loss of data by overwriting. Hierarchies must be established to determine
which system should prevail when there are merging conflicts. This decision should not be
taken lightly as it could dramatically impact the overall workflow of the system. We could
later implement a script to automatically execute all tools in the corresponding order. In
this manner, the execution of all pairs of applications would be coordinated. Most of the
computer systems involved in primary care have databases that are filled with sensitive data
about patients and required some sort of credentials to access this information. Security must
be taken in consideration as one of the primary factors, along with correct error handling.
The latter is important in order to ensure automation prevails even when there are errors
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with the data or systems.
Unfortunately, given the heterogeneous nature of all systems involved, synchronization will
not always be a smooth process or even feasible in some cases. The intrinsic nature of the
current workflow of the system is one of the biggest challenges to overcome in order to smooth
over a feasible automated synchronization scheme. Because of this, we have attempted to
map the feasibility and hierarchy of systems involved. Moreover, we have attempted to
create a generic scheme and pseudocode that could be used as a blueprint for the design of
each automation tool.
Following the proposed cascade synchronization scheme, three different parts can be identified for each pair of systems that we want to synchronize:
1. First, it is necessary to identify the highest or uppermost system, that is to say the
system we are synching data from, and, as a result, that has prevalence on a data merging
scenario. For this first part of the scheme, it is necessary to create an Import Tool to import
the data from the system and create an import file. The import file could be in different
formats (e.g. .csv, .json, etc) at convenience.
2. Secondly, it is necessary to identify the lower system or systems that will be synching
data from the higher system identified on the previous step. For this second part of the
scheme, it is necessary to create one or several Export Tools to export the data into the
receiving systems. This should be done in accordance to the imported file created on the
previous step.
3. Last but not least, it is necessary to create the code that will coordinate the execution
of each and every of these Import/Export Tools applications for all systems we want to
synchronize. This short program will coordinate and schedule the execution order of all the
programs we have created in the previous two steps. Only one such program is necessary.
This is only a proposed solution for the problem of data synchronization among systems
in primary care. We want the reader to know that regardless of the complexity of the
situation, handling large amounts of data and keeping consistency is not a lost cause. There
are different approaches for tackling this issue, this is one of them.
The Data Synchronization Scheme and a blueprint containing diagrams and pseudocode
that illustrate the proposed solution can found in Appendixes 3 and 4 respectively.

Data Synchronization Scheme (Appendix 3)
We have created a Data Synchronization scheme that can be found attached to this report
in Appendix 3. This diagram identifies all existing systems and their current integrations.
Each system is depicted as a rectangle; different icons depict if the systems have a database
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or not, if it needs some sort of authentication to be accessed. Moreover, integration among
systems is depicted with an arrow that points which system database cascades to the other,
the point of the arrow indicates the direction, a blue arrow depicts an existing integration
whereas a red arrow depicts the lack of integration. Each arrow could potentially become
an integration point with the implementation of the corresponding Import/Export Tools
explained in this chapter.

Diagrams and Pseudocode for creating automated command line applications
(Appendix 4)
In order to make things easier for software developers that might be reading this report
and interested in creating these applications, we have included a blueprint of the proposed
solution. We believe this blueprint could be useful in the future, if a computer programmer
takes the challenge of solving the synchronization problem. The blueprint will provide with
a course of action and a model to follow when writing the code for each of the necessary
applications.
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6

Prolonged Care

This section covers difficulties frequent patients face in primary care. We define frequent
patients as patients that have chronic diseases, such as diabetes or congestive heart failure,
that require regular visits to medical facilities for tests and check-ups. It is common that
there is a discontinuity in the treatment of patients with chronic diseases because they see
or talk to a different health professionals every time they call or visit a medical facility. The
prolonged time between check ups results in episodic and reactive care, which makes it more
difficult for medical professionals to see the bigger picture of a person’s journey through their
treatment. This can contribute to further complications, which in particular cases can be
life threatening.
We have decided to focus on Type 2 Diabetes based on four main factors.
• Type 2 Diabetes is handled mainly by primary care which frequently involves nurses
and not doctors.
• It is a welfare disease that is steadily on the rise in Sweden.
• It is a very costly disease because of the complications related to the disease, such as
various cardiovascular conditions.
• Type 2 Diabetes treatment consists mostly of lifestyle change, such as more physical
activity and eating healthier. This presents the ideal opportunity because much of this
form treatment relies on patient self care vs medical professionals.
We took a look at current type 2 diabetes clinic processes at Primary Care center today.
(figure 23) in appendix 6 :prolonged-care shows the clinic process of a diabetes patient.
Using this model, areas needing improvement were identified. Some of these areas could
be updated from analog to digital. Connected Health and Democratization of Data are the
two areas of focus that could be bettered. Later we have proposed the improvement process
using these areas of study and integrated them to the clinic process model which can solve
current challenges now and the years coming and finally we have visioned how by 2030 the
diabetes clinic process should look like and work.
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6.1

Connected health

Connected health has emerged as a buzzword in eHealth in recent years. What do we mean
when we say connected health? We have chosen to use the definition as put forth by Caulfield
and Donnelly [19]:

“Connected Health encompasses terms such as wireless, digital, electronic, mobile, and
telehealth and refers to a conceptual model for health management where devices, services
or interventions are designed around the patient’s needs, and health-related data is shared,
in such a way that the patient can receive care in the most proactive and efficient manner
possible. All stakeholders in the process are ‘connected’ by means of timely sharing and presentation of accurate and pertinent information regarding patient status through smarter use
of data, devices, communication platforms, and people”.

In short, connected health denotes utilizing of technology to share information in an
efficient way between different parties involved in the care process to provide the best care
possible. These technologies include but are not limited to wearables such as Fitbit, home
monitoring systems and health applications on your smartphone.

6.1.1

Why Connected Health?

What benefits does connected health bring to the patients and to primary care? No only does
it empower patients in a health care system that has enormous problems with discontinuity,
but it could also be the solution to a large number of problems such as:

• An ageing population.
• Large number of patients
• Costs for regular check-ups can be decreased
• Improves quality of life of patients.

6.1.2

Better Patient Health

The idea in our proposed solution is to use connected health technologies such as wearables,
home monitoring systems, and health applications to enhance the information sharing abilities between different stakeholders within the primary care. By making sure that patients
can easily and efficiently share data on a more regular basis to provide a steady flow of
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generated data, action can be taken if a patient’s health seems to be going in the wrong
direction [19]. For example: If data gathered over the span of two months points towards
improvement, a positive trend, then the patient can stick to the plan. If the trend is negative,
then the appropriate actions can be taken to make sure that the patient’s condition does not
worsen, such as changing diet, getting more exercise or making changes in medication. Having a good overview of a patient’s data and spotting negative trends becomes highly valuable
when further complications can lead to far worse health if not detected and treated. For
example, some of the complications for Type 2 Diabetes are heart and blood vessel diseases
such as heart attack, stroke, narrowing of arteries and high blood pressure[41].

6.1.3

Better Management and Use of Resources

In the past one of the issues that have been identified when it comes to connected health
and telehealth solutions is the limited evidence of outcome, including cost-effectiveness [22].
Findings in recent years from different projects involving digital health that can reach a
reasonable cost-effectiveness by better utilization of resources and saving costs.
In 2014 a project was done by a company called MSD Healthcare Services regarding home
monitoring of patients with Chronic Obstructive Pulmonary Disease (COPD) and heart failure [60]. According to the COPD Foundation website, COPD can be defined as “an umbrella
term used to describe progressive lung diseases including emphysema, chronic bronchitis and
refractory asthma [21]. For the project, patients were provided tools to measure different
health data, such as weighing scales, a blood pressure monitor, an oximeter and a smartphone. The patients would carry out basic health checks using the provided devices. The
devices would then in turn wirelessly send the data to the smartphone and at the end of the
day, the data was sent to a team of nurses. If there was any data indicating that something
was wrong with the patient, a red flag is raised and the nurses would call the patient and
measures would be taken such as checkups made more frequently, or contact other relevant
local medical personnel. Over the span of three months, there was a 12% reduction on ER
attendance, 50% drop in admissions and 63% drop in bed days. There was also a cost saving
of 16-20% as a result of fewer admissions to the hospital.
Using an application to remind patients to get reminders to adhere to their treatments can
also have economic benefits. 50% of patients do not take their medicine as prescribed which
leads to their condition worsening and medicine being either unused or used in an ineffective
manner[15]. According to Taylor[60] between one-third and half of all medicines prescribed
for long-term conditions in the UK are not taken as recommended. The cost of this unused
or unwanted medicine is around £100 million annually. Not adhering to treatment can also
lead to serious complications which end up costing more when patients have to be taken
to hospitals. According to the report produced by Boehringer Ingelheim [13], the annual
costs for Type 2 Diabetes related treatment was 11.6 billion SEK (approx. 1.1 billion euros).
Moreover, roughly 10% of Sweden’s medical costs are related to diabetes but only 4-6%
out of these costs come from medicine used to prevent the complications of the disease. A
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large portion of the remaining money is spent on handling the complications from having
diabetes, such as cardiovascular diseases. These numbers help us see that by creating a
situation where more proactive action can be taken to combat the complications before they
happen can have a strong economic impact as well as a healthier population.

6.2

Challenges Within Connected Health

During interviews and literature reviews challenges to use and implement connected health,
some challenges have been identified.

6.2.1

Data and Information

By using Connected Health devices large amounts of data can be generated and used to
witness trends and patterns within different patient groups. But it does not come without
problems. The data has to be processed into usable medical information, structured and
presented in a way that is helpful to medical personnel and patients. Unstructured numerical
values presented without context will only cause confusion and are hard to use when trying
to see the bigger picture of a patient’s journey throughout their care. This was made clear in
a project done in 2016 by Region Uppsala in collaboration with Enköping Hospital and Telia,
called Patient Home Monitoring (PHM). For the project, patients were provided a weighing
scale which was sending data to a smartpad via Bluetooth. The smartpad in turn streamed
the data to Cosmic. One of the reasons the project was unsuccessful is because of the way
the data was presented. It was unstructured and there was no good way to see how the data
had changed over time. The flow of data also had to be monitored by someone. There is
little to no point of having people send data if there is no one to monitor and act upon it.
This is one of the biggest obstacles as there is already a shortage of medical personnel within
the primary care and they are doing too much administrative work as it is.

6.2.2

Patients and Health Care Professionals do not want to or can not use
Connected Health

A bit more than half of the Swedish population (54%) is positive to monitoring of vital parameters via a smartphone and healthcare. Moreover, health care professionals are in the grand
scale positive (7 out of 10) of using connected health in monitoring of vital parameters[8][7].
Younger health personnel is more positive towards connected health and would be interested
in developing such an application. The survey also showed that doctors are more positive
then nurses[7]. Around 9 of 10 health care professionals in primary care think that some of
the patient care visits done today can be done at a distance[8].
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There are a lot of barriers with using connected health with some social categories: the
elderly, the disabled (either physically or mentally), people that encounter language barriers,
people with poor socio-economical status etc. For instance, one study about the use of
technology by the elderly[16] shows that:
• Many older people feel resistance in new information technologies such as connected
health.
• Older people have a harder time to learn and to use information technologies than
their younger counterparts.
A study shows that seniors have a success rate of 53% of completing a series of task,
compared with a success rate of 78% of their younger counterparts. They also made
more mistakes on average[5].
• 33% of older people’s biggest concern is losing contact with health care personal[7].
They reason they may feel like this is because that it will negatively affect their social
and personal needs.
• Older persons have declined cognitive and motor functions which may be impeding
them in using connected health and computers and smartphones connected to it.
• Many older people may feel a stigmatization against using connected health as they
may feel as it would make them perceived as old and weak.

In a research study done in 2012, mortality quadrupled in elderly people that were telemonitored (14.7%) compared with the group that was treated the traditional way (3.9%).
Validating this can be hard as the the researchers were unable to explain the reasons for this
result. The reasons of this could be that of a increased number of interventions and tests
the patients went through but this can not be validated as it was not clear if the randomized
groups had the same baseline mortality risk[63].

6.2.3

Security

Information gathered from applications and wearables that are later placed in the Electronic
Health Record (EHR) are of great economical value on the black market [43]. The information can be used to create fake IDs which can be used to purchase drugs, medical equipment
or make fictional claims with insurers [57]. In 2015 the US saw a shift in focus in security
breaches that now included hacking that resulted in personal medical data being at risk,
and more than 90 percent of the breaches were the results of this kind of hacking. This was
a significant increase from the approximately 14 percent in 2014 [11]. The National Health
Service (NHS) in the UK also suffered attacks in 2017 that could have compromised medical
information [57] [9]. The shift in focus to cyberattacks instead of physical theft emphasises
the value of the personal medical information, and the relevance of making sure that it is
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securely gathered, transferred and stored to make sure that it is protected against these
types of threats.

In 2013 the National Health Service (NHS) launched something they called ”the NHS trusted
apps library”. The purpose of the library was to have a selection of applications that health
professionals could recommend to patients. Developers that would like their application
entered into the library would fill out questions and provide evidence that the application
was up to par in areas such as clinical safety, data protection, security and usability. An
evaluation of 79 of the accredited applications from the library done in 2013-2014 during a
six month period led to the discovery that some of the applications in the library did have
security issues. Four classes of vulnerability were identified [57]:

• Insecure data storage: 73/79 of the reviewed applications stored some type of data
unencrypted and 53/79 stored some type of personal information such as partial postal
code, email address or full name. 8/79 applications stored username/password without
encryption.
• Insufficient transport layer encryption: Some applications would transmit data containing strong identifiers without encryption. Common were email address, full name
or username/password.
• Unintended data leakage: Some applications would have accidental data leakage where
health-related information would be sent to third-party data-hosting, analytics and
content providers.
• Weak server-side controls: Risks to confidentiality breach were identified in software
application programming interfaces(APIs) provided by online services to communicate
with the applications. 16 out of the 27 applications using this type of service allowed
unencrypted access and two applications had critical security issues. One application
implemented no form access control and the other one sent parameterized database
queries susceptible to SQL-injection, a type of attack that consists of sending SQL
queries via input data to read or modify data in a database [48].

Although there was a lot of variation in how insecure each application was, it still points
towards the difficulties of making sure that the data does not end up in the wrong hands. It
also points towards the difficulties of making a bulletproof system of reviewing applications
for accreditation purposes.

51

6.3

Democratization of data

In recent years, we have seen a paradigm shift in health care from ”the doctor will see you
now” to ”the patient is ready to see you now” [62]. In this shift, patients know their bodies
as in the context of their lives and are generating their own data on their own devices [52]
[51]. For example, diabetes patients in the USA are generating blood pressure or blood
glucose measurements, surprisingly even electrocardiograms (ECG) on their smartphones
[62] [68]. This data is immediately analyzed, graphed, displayed on screens, updated with
new measurements, stored and at the discretion of the individual, it is shared [62] [50]. Can
you imagine all this power and freedom patients possess? However, putting this power in
everyone’s pocket could preempt an emergency room visit or urgent clinic appointment.

Therefore, the Democratization of Data (DOD) in the context of our research is when each
individual patient will not only have immediate access to all of their medical data. They
will be able to generate much of the data through connected health and play a principal
role in their health care through digital health plans and to make informed decisions about
their own health and well being through Shared Decision Making (SDM) [52][64]. In the
current health system, a patient remains the single most unused person in healthcare. For
this, there is a call to the Democratization of Data. DOD engages patients to take up new
digital technology to foster self-monitoring and self-care (patient-centered care) [40] [44].
DOD offers a complete assurance of privacy and security such as an identity of a patient not
revealed, data not misused or used for an intended purpose. With the democratization of
data, patients become fully respected by their doctors and patients perceive themselves as
equals with clinicians because they can now ask the right questions, drive the process, make
healthy choices that benefit them at large[34].

Within Democratization of Data two areas were researched. The first one is the use of
shared decision making which is a collaborative process by which patients and clinicians
work together in a deliberative dialogue [59]. This implies that both of them should take
responsibility for the decision making. The second one is how we could integrate SDM in a
digital health plan for Type 2 Diabetes patients.

6.3.1

Shared decision making

As defined above, shared decision making is an approach where clinicians and patients share
the best available data when faced with the task of making decisions, and where patients
are involved in considering options, to achieve informed preferences [26]. Diabetes care often
requires consideration of management options such as the way in which they place significant
demands on the patient’s life and living. At region Uppsala, there is insufficient evidence of
shared decision for patients with Type 2 Diabetes. 1177 is still the only shared decision tool
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being used at the moment. The drawback with this approach is that patients are less likely
to engage in self-care. Figure 11 below shows the general process of SDM. Figure 11 shows
that clinicians value what the patients think. Therefore, the SDM process will start with
a conversation. In this conversation clinician and patient are working in a partnership [20].
Patients should give their medical preferences and the clinicians should provide evidencebased options and their medical professional experiences. In the discussion, patients and
clinician are collaborating together to make an informed medical decisions. This will be the
basis of care for the patient.

Figure 11: General process of Shared Decision Making.

6.3.2

Barriers to shared decision making in Region Uppsala

Barriers to Shared Decision Making in patients with Type 2 Diabetes include a non-homogeneous
working environment. Clinicians had different options and evidence-based medicine on how
to treat the patients (unstandardized health plan amongst stakeholders in the treatment of
patients). There is also difficulty in tracking patients through the decision-making process
such as yearly meetings and team meetups. All the decisions made are limited to clinician
through a nation guideline evidence-based decision support.
During an interview with a diabetes coordinator from Region Uppsala, it was pointed out
that patients have a low priority for attending health care meetings and discussions. The
patients are not willing to take the extra time to go and see the doctor every time to
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participate in discussing the decisions [22]. This is one of the significant factors why SDM
has shown slow implementation.
In some cases patients felt they were unqualified or hardly knew anything about their condition even after diagnosis, hence they felt no need to participate in shared decision making and
hence they would rather give all the decision-making to the medical professional. Patients’
values and context experiences(such as upbringing, background and culture etc.) will affect
what choice the patients make. This will likely result in a choice which is suboptimal from
a clinical perspective. This is one thing that make clinicians reluctant to shared decision
making because their goals is to make sure the patients live a longer, healthier life.
Other barriers to shared decision making is that clinicians are concerned about the potential
increase in their workload. The physicians also feels that their professional autonomy and
trust were going to be compromised. This leads to value tensions between patients and
clinicians [30] [28]

6.3.3

Benefit of Shared Decision Making

In the last decade, SDM has proven feasible and useful for sharing evidence with patients and
for involving patients in making decisions with their clinicians [19] [59]. It has the potential
to provide numerous benefits for patients, clinicians, and the health care system for Region
Uppsala. The following are some of the benefits;

• SDM can help implement a core principle of evidence-based medicine [59]. Although
evidence is necessary it is never sufficient to make a clinical decision without consideration of patient values and context.
• When SDM conversations are deployed at primary care it can build a partnership
between the patient and the clinician [59].
• For many health situations in which there is not one clearly superior course of treatment shared decision making can ensure that medical care better aligns with patients’
preferences and values [59].
• During SDM a digital health plan can be be formulated that is more patient-centred
for Type 2 Diabetes. The health plan could reduce cardiovascular risk through physical
activity and healthy lifestyle choices.
• Patients express a desire for more democratization of information. Research in several
areas of medicine shows that active patient participation results in a variety of benefits,
from increased satisfaction to decreased symptom burden [4] [51].
• SDM increases patient knowledge and encourages patients to take up new digital media technologies to engage in self-monitoring and self-care. Patients had less anxiety
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over the care process, showed improved health outcomes, reductions in unwarranted
variation in care and costs [44].

6.3.4

Successful Ways to Implement Shared Decision Making in Primary Healthcare

Three important conditions must be upheld for successfully implementing Shared Decision
Making at Region Uppsala’s primary care:

• Patients and clinicians should have access to evidence-based information about treatment options. This evidence-based information should consist of patient decision aids
such as written materials, videos, or interactive electronic presentations, e.g. web-blog,
1177 and apps like Exorlive for physical rehabilitation. These decision aids should
specifically be designed to inform patients and their families about care options, options’ outcomes, including benefits and possible side effects [46] [28].
• There should be guidelines on how to evaluate the pros and cons of different treatment
options. This is because treatment decisions should be timely and based on evidencebased guidelines that are tailored to individual patient preferences, prognoses, and
comorbidities .
• Implementation of a supportive clinical culture that facilitates patient engagement.
Care should be aligned with components of the clinical process models to ensure productive interactions between a prepared and proactive practice team and an informed
and engaged patient. When feasible, care systems should support team-based care,
community involvement, patient registries and decision support tools to meet patient
needs [28].

55

6.4

Proposed improvement to clinic processes for chronic illnesses

A proposed clinic process has been put forward based on conclusions drawn from a literature
review of related works, seminars and participatory meetings with experts in the health and
IT field. The process improvement proposal takes into consideration Connected Health and
Democratization of Data to enable preventive action in a patient-centered care approach.
These two concepts ought to improve the flow for frequent patients and quality of care for
them within primary care. The improvement model has been built based on our interviews
done within Region Uppsala with medical professionals, diabetes coordinators, gathered
materials and references that have been drawn from the discussion of Connected Health
and Democratisation of data. The model in figure 12 shows the process after the patients
have been diagnosed with a chronic disease. The patients and clinicians sit and have a
collaborative dialogue to set a treatment plan and goals are specifically tailored based on
the patient’s preferences and limitations. During the dialogue, patients will be given options
such as lifestyle changes and tools that they can use to self monitor their health. Patients
can then choose to generate data through tests at home, for example checking blood glucose
levels with a glucometer or lung capacity through spirometry, and then share it to have
it monitored. A Clinical Decision Support System (CDSS) would be used to help identify
high-risk patients and abnormal health values. If there is an indication that a patient is
not doing well the patient and clinicians can have a new collaborative dialogue and revise
the health plan to prevent deteriorating health and complications. These steps together
generate a repeated process which result in a preventive action. Figure 12 below describes
the proposed improvement process model
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Figure 12: Proposed Improvement Process Clinical Model
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6.5

Diabetes Clinic Process Tomorrow

Its imperative not to ignore patients’ data, technology, preferences and values if we ought to
achieve better primary care by 2030 for type 2 diabetes. Therefore as patients generate more
and more data and are better well informed about their health, a suggestion to integrate
this freedom and technology to the current clinic process used at primary care has been put
forward. The integration of the solution ought to free resources, apply digitalisation where
possible and ease the flow and participation of patients through self care and other case self
monitoring. Figure 13 summarizes the integrated proposed solution in the existing model.
The stages are grouped and names are assigned based on the activities happening inside
these packages for better and concise visualisation.
Stage 1 - New Beginning:

This will be a new beginning for the patient as this will mark a period of new life, growth
or change in lifestyle choices for the purpose of living a healthy and happier life with the
diagnosis. At this stage based on values from the triage process (the results from blood
glucose levels monitored), it is imperative to know which type of diabetes is diagnosed. At
the moment three variations of diabetes are tested gestational, prediabetes and diabetes.
The results are stored in the electronic patient journal and can be accessed by the patients
at any time through 1177. At this stage, patients gets empowered to accept their conditions
because resilience differs from patients to patients. Patients and Health professionals dialogue and collaborate through shared decision making to increase an understanding of how
to recognise and foster resilience for the improvement of self care, disease management and
ultimately health outcomes [69].

Stage 2 - The Circle:

Democratisation of Data:
A Digital Health Plan is formulated through Shared Decision Making. Assessment is made
regarding what team members are required for the patient. Patient and team members create
a collaborative Health Plan and individual goals to foster a better way to live and manage
the condition. All patients are different. Therefore patients that want to, for example reduce
their weight or exercise more, there are apps like Exorlive that can be used where the exercise
programs are individualised according to previous exercise habits, preferences and different
modes of structured exercises. This plan should be well structured and homogenous to all
stakeholders involved.

Patients access to health plan should be via patients’ own user interface and they should
have the freedom to make comments on elevated health values. With this plan the patients
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must be allowed to document their own experiences, status and preferences in an agreedupon format enabling the data validation necessary for efficient and reliable care. The health
plan should be standardised differently depending on what chronic illness is in consideration.
Examples of such standard is a WHO framework called ‘International Classification of Functioning, Disability and Health (ICF) which is currently used for the Digital Rehabilitation
Plan.

All team members should have a homogenous and standardised HP thats modular and visible. The Professional user interface should look the same for all team members and provide
them with the same information to further enhance homogenous decision making.

Connected Health:
Patients that wish to share the medical data, that they have generated through their selftesting can do so through an application on a smartphone or tablet. Smartphones and tablets
are less complex and easier for elderly people to use[65]. The minimum required medical
data that should be sent is blood glucose levels and blood pressure. This decision is made
based on the connection between Type 2 Diabetes, high blood pressure, heart conditions
and stroke[3][13]. There should also be some form of user profile where the patient can set
age, gender, weight, tobacco and alcohol use as these are factors that could have a negative
effect on the patient’s health in regards to the condition[2].
Patients should have some way of identifying themselves in the application to gain access
to their profile and share data and protect against unwanted access. A robust way of identification is two cover two of three factors; Something you know (e.g. password), something
you own (e.g. mobile phone) and something you are(biometrics such as: eye scanning, facial
recognition, fingerprints)[43]. The Swedish Mobile Bank ID (Mobilt BankID) can already
be used to access 1177 and covers two of the three factors which makes it a good candidate
for use as an identifier. The patients should be able to add soft data (e.g. comments) on
the generated data, to give explanations why they may look like they do. This would give
clinicians a better understanding of the medical data. For example if a patient has a high
blood glucose level because of something they ate, they be able to explain it with a comment
and the clinician would understand why.
This might in some cases prevent unnecessary actions from medical personnel, allowing
them to use their time in a better way. Comments can also be used to explain improved
overall results, for example a patient might start exercising more and can then comment
about it. The patients should also be able to access their Digital Health Plan through the
application and interact with it.

A Clinical Decision Support System (CDSS) should be used to analyze the shared medical
data and highlight abnormal health values and high risk patients. Yearly checkups / meetings
with diabetes doctors and diabetes nurses should be done via video calls (through 1177) when
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possible.
Stage 3 - Better Life:
This is where a preventative action for other related diseases that might result from uncontrolled diabetes occurs through continuous self-monitoring and self-care and revisiting health
plan is required to achieve the goals. Minimizing the risk of complications and reducing the
risk of developing Type 2 Diabetes if one has Prediabetes or if one has had earlier Gestational
Diabetes.

There is an improved resource utilization. For example in Type 2 Diabetes, if we take a
preventive action and the patient does not end up in the hospital, this will be good for
economic reasons and utilization of resources. In Sweden approximately 90 % of costs from
Type 2 Diabetes is from complications due to a not well-managed illness [3] and reducing
these costs will allow economical resources to be spent on something else [72]. By having
fewer people coming into the emergency room because of the complications of the disease
the workload at hospitals can be reduced. This can allow for reallocation of staff to, for
example, primary care centers or other places where there might be staff shortage.

Patient’s quality of life will improve with less symptom burden, improved participation
in activities and social life, probably less sick leaves and thereby an improved economic
situation.
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Figure 13: Integrated Improvement to Diabetes Clinic Process
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6.6

Type 2 Diabetes Clinic Process For 2030

The vision 2030 clinical process model for Type 2 Diabetes is quite similar to the general
clinical model shown in 14. After the triage and diagnosis process patient and health professional formulate a health plan, patients choose to generate and share data. But, there is
a new component called the Central Digital Clinic. This clinic will monitor patients shared
medical data from Connected Health using smart technologies like data analytics and in an
ideal case, Artificial Intelligence. The Central Digital Clinic will consist of qualified nurses
with the task of monitoring these well sorted and well-graphed data [18]. If, for example,
the nurses through the Clinical Decision Support System find that the blood glucose level
is too high over a long period of time or if it’s exceptionally high, they would contact the
patient and if necessary, schedule an appointment either through voice, video or a physical
visit. This could be the future in primary care for Type 2 Diabetes patients in 2030. For
this clinic to work, there will be a demand for resources. However, thanks to Connected
Health and primary triage, if it is implemented effectively and efficiently, resources in terms
of nurses can be re-allocated to the Central Digital Clinic from other areas, such as hospitals.
By utilizing the earlier suggestions for improving the triage process even more resources can
be reallocated to the clinic to fill the need for human resources.
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Figure 14: 2030 Diabetes Clinic Process
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7

Conclusion / Recommendations for the Future

In the report, a scenario has been presented that highlights current issues within the primary
healthcare system (such as how the influx of patients into the facilities could be handled
better, how could the existing digital systems be improved with new technologies, how could
recurring patients feel more involved in their health management etc.) along with potential
solutions we identified, focusing on the patient’s journey, the workflow of the system, and
prolonged care.
Beginning a patient’s journey with a self-assessment followed up by a consultation from
a healthcare professional digitally is the first step in trying to redirect the patient flow and
reduce queue times. In order for this to work successfully, we need to ensure patients are
comfortable using new digital tools such as self-diagnosis terminals or web-based applications.
To make this achievable, the usability and user experience of the interfaces need to be
intuitive and simple. The system should also be able to allow users to set preferences, such
as their prefered primary healthcare location and information for auto-filling forms. In turn,
this would reduce the administrative work of the medical professionals and increase their
efficiency and the throughput of patients.
The cohesiveness of the systems needs improvement, focusing mainly on making sure data
is synchronized across systems. This can be accomplished by ensuring that forms containing
similar information in various places in the system are in a unified format. We have come to
realize that this is a very sensitive problem that requires a lot of work and that there have
been many attempts to solve this issue throughout the years, but we are sure that solving
this problem will greatly increase the quality of medical services. Consistency in returning
results back to patients is also a way to increase cohesiveness.
For those patients who require prolonged care, we recommend the development and
deployment of an individual care plan that would monitor the current health state of patients
in order to provide preemptive care to their ailment. The monitoring could be done through
wearable technology, which would collect data and send it to the primary healthcare provider,
helping to move from analog to digital. The collection of data would not only benefit a single
patient, but the masses as well. Being able to collect large amounts of data regarding a
particular disease has the potential to be useful in doing research. However, we acknowledge
the fact that this approach could raise several concerns, such as the privacy, security and
ways of handling the data collected or that pursuing this approach would involve the design
and implementation of a whole new infrastructure with support for patients and health care
professionals related to all these wearables. We are also aware that this would not benefit
all patients, but it could be a good starting point to develop on and expand later on.
It is also important to look at the long term improvements that could be implemented
by the year 2030. New technical topics, such as machine learning, big data, and artificial
intelligence realistically have the potential to play a role in the healthcare industry by the
year 2030. Some ways these technologies could be incorporated in the current system are by
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using them for automatic dictation support, chat bot support in 1177, prescription support
tools, adaptive user interfaces that predict the users needs etc.
The legal issues regarding data are hard to address from a regional perspective. It is
difficult to discern who owns the data, how it can be shared and how to protect it. This is
an area that will continue to evolve and be an issue in the future, due to the ever changing
laws and regulations. Data in regards to legal concerns is a topic that we believe needs to
be further investigated and may be better suited for those in the field of law.
Looking forward to 2030, there are many improvements to be made for the welfare of those
using Primary Care in Region Uppsala, with the hope that those improvements positively
benefit the patients and medical professionals alike.

65

8

Acknowledgements

First and foremost we would like to again say thanks to Region Uppsala that gave us the
opportunity to be able to apply our knowledge to a real world problem set. We also would
like to thank all the staff that took time out of their day to help us collect data and observe
them in their working environment.
We would like to acknowledge the stakeholders in Region Uppsala for the support and
guidance we received during the project: Birgitta Wallgren, Pia Leierdahl, Gustaf Nolinder
and David Borgestig and the work that was put in to prepare the project.
Also, we would like to thank our teachers at Uppsala University Anne-Kathrin Peters,
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Appendixes

QUESTION 1: Vad är det första steget du tar när du blir sjuk?

QUESTION 2: Har du någonsin kontaktat 1177 för information om sjukdomar?

QUESTION 3: Är du nöjd med 1177 tjänster?
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QUESTION 4: Har du någonsin använt andra online resurser än 1177 för att få
information om hälsa och sjukdomar?

QUESTION 5: Hur länge brukar du vänta i genomsnitt på drop in?
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QUESTION 6: Hade du kunnat tänka dig att kommunicera med vården med
tekniska hjälpmedel?

QUESTION 7: Har du någonsin fyllt I ett patientformulär I din lokala vårdcentral?
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QUESTION 8: Hur ofta använder du självregistreringsenheten i din lokala
vårdcentral?

Appendix 1: Interview
The following text contains a verbatim interview transcription conducted with 4 different
patients:
QUESTION 1: Are you satisfied with your local health care center?
Patient 1: Yes, I feel like the nurses and doctors are very involved given the fact that
they are understaffed. they do provide good service to patients.
70

Patient 2: To a certain degree, If I have a problem which I feel needs immediate care
and the health care rules it as not serious, I get frustrated and try to find other ways to
relieve my pain. Sometimes, I have the fear of using over the counter medicine but I just do
it since i have no option.
Patient 3: No, I live in an area where there are too many people hence making the waiting
time up to 3 weeks. So I usually avoid booking an appointment with my local health care
center and prefer to just go to drop in or the emergency unit.
Patient 4: Most of the time, I don’t understand the rush. the appointments are quite
brief. I want them to listen to instead I leave unsettled, not sure if they understood my
problem.

QUESTION 2: When you are unwell, do you wait or do you contact your health
care provider immediately?
Patient 1: Usually I never wait because you never know what it can be.
Patient 2: If I don’t get a convincing solution to my problem, then I would call my local health center.
Patient 3: Even though I do self assessment, most of the time I feel unsure.
Patient 4: Not immediately but i would say the next day if the symptoms persists.

QUESTION 3: Are you worried before going to the health center?
Patient 1: Not really, I’m always treated kindly hence making me feel secure.
Patient 2: Sometimes, I do. On my way there I kinda rehearse how to describe my pain,
but it has happened that I left with the feeling that the nurses did not fully understand my
problem.
Patient 3: Most definitely, since I’m an introvert I’m always nervous, I wish they took
personalities into consideration. Not everyone can confidently speak.
Patient 4: No. . . I just need more time with them.

QUESTION 4: Are you satisfied with 1177 services?
Patient 1: It could be better, But overall I like the fact that I can read about common
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symptoms and side effects of the medicine.
Patient 2: The website, yes! but the call center is a mess in my opinion. It is expensive both financially and time-wise to stay on hold for more than 40 mins, therefore I prefer
calling my local health center or drop in.
Patient 3: No. I hate being on hold for a long time.
Patient 4: It’s ok but could be better.

QUESTION 5: What changes would you like to see in the future?
Patient 1: I would like to see full transparency in what they decide and why they are
doing it.
Patient 2: I want to see a better 1177, where patients can get a quick response.
Patient 3: As I said earlier, I hope they will be more involved in patient personalities
and come up with solutions which will make it easier for people like me to get quality medical attention.
Patient 4: I would like the waiting time to be short and more time with nurses.
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Appendix 4: Diagrams and Pseudocode for creating automated command line
applications
Blueprint Export Tool as a diagram and in pseudocode:

Figure 15: Export Tool Diagram
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foreach argument in arguments_array:
if (argument for username):
username = argument
break
if (argument for password):
password = argument
break
if (argument for path:
path = argument
break
if (not valid (username) OR not valid (password)):
error = true
message = ’ERROR: Invalid username or password!’
if (not valid path):
error = true
message = ’ERROR: Invalid path!’
if (not error):
data = retrieve_data_from_database ()
foreach entry in data:
all_data += parse_data (entry)
write_file (path, all_data)
if (not error):
exit(0)
else:
print (message)
exit(1)

Figure 16: Pseudocode for Export Tool
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Blueprint Import Tool as a diagram and in pseudocode:

Figure 17: Import Tool Diagram
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foreach argument in arguments_array:
if (argument for username):
username = argument
break
if (argument for password):
password = argument
break
if (argument for path:
path = argument
break
if (not valid (username) OR not valid (password)):
error = true
message = ’ERROR: Invalid username or password!’
if (not valid path):
error = true
message = ’ERROR: Invalid path!’
if (not error):
data = retrieve_data_from_file (path)
foreach entry in data:
write (parse_data (entry))
if (not error):
exit(0)
else:
print (message)
exit(1)

Figure 18: Pseudocode for Import Tool
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Blueprint Bash Script as a diagram and in pseudocode:

Figure 19: Bash Script Diagram
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import(password_file)
export_path = ‘path’
export_username = password_file (export_username)
export_password = password_file (export_password)
import_username = password_file (import_username)
import_password = password_file (import_password)
print (’initiation message’)
execute (export_tool.exe(export_username, export_password))
if (not errors):
execute (import_tool.exe(import_username, import_password))
else:
print(’error message’)
exit(1)
print (’exit message’)
exit(0)

Figure 20: Pseudocode for Bash Script

80

Appendix 5: Patient Interface and Screening Process
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Läser artiklar eller söker information
Jag vet inte
om symtomen, Ringer
Ja
en läkare via ett telefonnummer
Lätt
som tillhandahålls av tjänsten
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Nej

Inget utav dem

1177.se

Läser artiklar eller söker information
Jag vet inte
om symtomen, Ringer
Ja
en läkare via ett telefonnummer
Lätt
som tillhandahålls av tjänsten
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Figure 21: Survey Results Half of the Questions
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Maybe

I don't know

Good

Yes

Excellent

Better accessibility and emergency services

OK

No

Not relevant

Good

No

I don't know

Language is a barrier. otherwise things are good.

OK

Maybe

Not very helpful

I don't know

No

I don't know

Painkillers and Vårdcentralen is Not the answer to all queries.

OK

Maybe

Not relevant

Good

Yes

Good

Availability 24/7

OK

No

Not relevant

Not good

No

I don't know

Less waiting time to get apotintments

Good

Yes

Not relevant

Good

Yes

Good

All good

OK

Yes

I don't know

Good

Yes

Good

The time waiting when u call in morning does take time if calling sometimes they might call u back around 14:00 and u have been waiting for more than 5 hours. I would like to get contact with nurse or doctor directly and be able to talk with them. I do like 1177.se

OK

Maybe

Not very helpful

Good

Yes

Good

Fast appointments

OK

Yes

Not relevant

Good

Yes

Good

Services IVR machine should give a choice in English

OK

Maybe

Not relevant

Not good

Yes

I don't know

I feel the resources are not enough in hospitals. I have had couple of bad experiences . The level of knowledge of professionals in some hospitals is not good enough.

Excellent

Yes

Not relevant

Excellent

Yes

Excellent

Less paperwork

OK

Yes

Pretty helpful

Good

Yes

Good

Less waiting time for telephone queue.

Good

Maybe

Not relevant

Good

Yes

Good

Availability in English

Good

Yes

Not relevant

Good

Yes

Good

Anti Viral injections for seasonal Virals . It would be good if all the health card Services provide antoi raledu injections for children to improve their health As They are under Virals through out season without Gap They s no proper Growth in them .

Good

Yes

Not relevant

Good

Yes

I don't know

There is always a big queue for consulting the doctor and even sometimes when we are suffering with we are forced to wait, this has to improved maybe with a lot of doctors and also add some free consultation hours everyday

OK

I have not use it

Not very helpful

I don't know

No

I don't know

I order to make an appointment you need to wait like a decade. So, that's the point of having a good application if you have to wait like from 2 to 5 months.

Good

Maybe

Not relevant

I don't know

Good

Yes

Not relevant

Good

Yes

Good

Early health treatment dates.

Excellent

Yes

I don't know

Excellent

Yes

Excellent

More pictures of visible symptoms.

OK

Maybe

I don't know

Good

Yes

Good

Long waitings hours and difficult to get an doctor appointment.

OK

Maybe

Pretty helpful

Good

OK

Maybe

Not very helpful

Not good

No

I don't know

OK

Maybe

Not relevant

I don't know

OK

Maybe

I don't know

Not good

Yes

Good

Timely adequate response..

Poor

Maybe

I don't know

Good

Yes

Good

Ease in getting doctor appointment

Good

Maybe

I don't know

I don't know

Yes

I don't know

I don’t know

Excellent

Not relevant

Not relevant

I don't know

Whut

I don't know

It could be free of charges.

Good

Yes

Not very helpful

Good

No

I don't know

Provide services in multiple languages

OK

Yes

Not relevant

Good

no kids

I don't know

More efficient and easier to use, better user experience

OK

Maybe

Pretty helpful

Good

No

I don't know

As mentioned .

OK

Not relevant

Not relevant

I don't know

No

I don't know

Mobile app

Good

Yes

I don't know

Good

no children

I don't know

My answers were based on the service I used in The Netherlands. And as improvements I would like to be able to order repeat recipes online.

Ganska bra

Ja

Ej relevant

Bra

OK

Ja

Ej relevant

Bra

Sådär

Kanske

Ej relevant

Utmärkt

Ja

Utmärkt

OK

Kanske

Ej relevant

Jag vet inte

Ganska bra

Ja

Jag vet inte

Bra

OK

Ja

Ej relevant

Bra

OK

Kanske

Ej relevant

Jag vet inte

Ja

Jag vet ine

Vet ej, har inte testat så mycket, både jag och barnen är rätt friska.

Utmärkt

Ja

Ej relevant

Bra

Ja

Bra

Koordinering/Orkestrering mellan kompetensområden och förmågan att kunna åta sig flera åkommor/sjukdomar åt gången hos allmänläkarna.

Ganska bra

Ja

Ej relevant

Bra

OK

Ja

Ej relevant

Bra

Ja

Bra

OK

Ja

Ej relevant

Bra

Har inga barn

Ganska bra

Ja

Ej relevant

Bra

Ja

Bra

Det är bra som det är.

Ganska bra

Ja

Ej relevant

Bra

Ja

Bra

Kunna boka läkartid längre fram än tre veckor, eftersom det ibland är fullbokat tre veckor framåt.

Sådär

Ja

Ej relevant

Bra

Ja

Bra

Mer kvalitet på innehåll med referenser till där med evidens och kunskap finns

Ganska bra

Ja

Ej relevant

Bra

Sådär

Ja

Ej relevant

Jag vet inte

Ja

Väldigt dålig

Samordning mellan olika läkare och vårdinstanser. För lång väntetid till vårdcentral. Svårt få tid när man behöver speciellt för barn, många olika vårdkontakter. Samordning landsting o kommun dålig, skyller på varandra.

OK

Ja

Ej relevant

Bra

Nej

Jag vet ine

Kan boka läkartid snabbare och smidigare

Utmärkt

Ja

Ej relevant

Utmärkt

Ganska bra

Ja

Jag vet inte

Bra

OK

Ja

Jag vet inte

Bra

Vet ej

Jag vet ine

No comment

OK

Ja

Jag vet inte

Bra

Ja

Jag vet ine

Snabbare läkartid vid icke akut tid

Utmärkt

Ja

Ej relevant

Bra

Ja

Bra

snabbare läkartid kanske?

Sådär

Ej relevant

Ej relevant

Jag vet inte

Har inga barn

Har inga barn

Lättare& snabbare att få relevant information

Utmärkt

Ja

Ej relevant

Utmärkt

Ja

Utmärkt

Vet ep

Ganska bra

Kanske

Ganska hjälpsamt

Jag vet inte

OK

Ja

Ej relevant

Bra

Ja

Bra

Snabbare hjälp

Utmärkt

Ja

Ej relevant

Utmärkt

Har inte barn

Jag vet ine

Vet ej

Ganska bra

Ja

Ej relevant

Bra

Ja

Bra

Jag vet inte om man kan boka läkare gnm Vårdguiden...? Skulle isf vara bra

Väldigt dålig

Det är svar att hitta profetionell
Ej relevant
och kapabel just nu. Väldigt dålig

Ibland när är akut

Bemötande är dåligt , yrkeHej.
är starkare
Underskötntning
en mänsklighet
min 30 min och max 40 min , läkare ursäktar sig att det fins inte tid innan berätta hur man mår och känd . Det händer till alla inte bara mig, läkare tappa arbetsmoral och etik,

OK

Ja

Nej

Jag vet ine

Ganska bra

Ja

OK

Ja

Ej relevant

Bra

N/A

N/A

Sådär

Nej

Ej relevant

Bra

Nej

Ganska bra

Kanske

Ganska bra

Ja

Jag vet inte

Bra

Ja

Bra

Jag är nöjd

Ganska bra

Ja

Inte så hjälpsamt

Bra

Ja

Bra

Sökbarhet efter symtom

Sådär

Kanske

Ej relevant

Jag vet inte

Ja

Jag vet ine

sammankoppling med min journal om möjligt.

Ganska bra

Ja

Ganska hjälpsamt

Bra

Ja

Bra

Smartare funktioner när man ringer 1177. Ofta tycker de att det är säkrast att åka till akuten. När man sedan kommer till akuten blir man genast hemskickad då de tycker att det inte är tillräckligt allvarligt för att komma dit.

OK

Ja

Ej relevant

Bra

En reaktiv vård inte en passiv vård

OK

Ja

Jag vet inte

Bra

Tydligare och enklare att hitta det du söker med så få klick som möjligt.

Ganska bra

Ja

Ej relevant

Bra

-

Ganska bra

Ja

Ej relevant

Bra

-

Ganska bra

Ja

Ej relevant

Bra

Att enklare kunna boka tid med läkare

Sådär

Kanske

Ej relevant

Inte bra

bättre UI

Ganska bra

Ja

Ej relevant

Bra

-

Ganska bra

Kanske

Ej relevant

Bra

Lättare att boka tider

Sådär

Ja

Ej relevant

Bra

Vet ej

I havent used the others. When I need more info I also contact 1177 by phone and get advice if I dont know about my problems. I would like to have a video call from 1177 in future and be able to se the person you talk to.
It can help and make the communication better. I know KRY has that. and it becomes more popular. Maybe also 1177.se needs an upgrade and be more modernized and updated.

-

A better healthcare system that lets people meet the doctors with an appointment in less than 2 weeks
Need to take immediate action when the patient reaches
Faster appointments

Mobilapp för 1177. Videoförklaringar för hur man ger vård till sig själv hemma. Bättre användarvänlighet för sin egen journal.
Vet ej
Interface
lättare att boka läkartid, mer tillgänglig (fysisk) vård
Jag vet ine

Vet ej
Jag har inte behövt använda dem så ofta men när jag väl gör det så tycker jag de verkar tillräckligt bra, i alla fall för mig.

Att det ska vara tydligare vad man kan/inte kan göra med de olika tjänsterna
Det skulle bli bra om kontakt information för mans vårdgivare finns på webbsidan alltid så man kan lätt ringa upp dem. Då kunde man logga in, läsa om något ämne och sedan tryck på en link att ringa BVC osv att få mer hjälp.
Jag är nöjd

Vet inte, brukar mest googla på symptom

Lite tydligare symtominstruktion. Kanske fler bilder exempelvis
Fler läkartider

Tydligare information, kring olika symptomer, priser och vad man kan göra under tiden

de bygger nya sjukhuset moderna maskiner allt moder problem är tiden mänsklighet saknas för att vi är människor behöver någon som kan tro varför är sjuk eller har besvär eller vilken typ av arbete har som kan skada mera varan fysisk. Mvh Liliana
Jag vet inte

Jag vet inte
Bra

Enklare att boka läkartid
Bättre information om högkostnadsskydd, t.ex. hur många besök man har kvar innan det blir gratis. Även lättare att förstå sina journalhandlingar genom att det blir mindre kryptisk väg att ta sig till journalen och mindre plottrigt på webbsidan när en kommit fram.
Bättre uppdaterade scheman över vilka tider man kan boka hos läkaren
göra systemet enklare och få tydligare svar

Jag vet inte

Enklare att få besökstid eller snabbare telefontid.

Figure 22: Survey Results Rest of the Questions
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Appendix 6: Prolonged-care

Figure 23: Current Flow of Diabetes Clinic Process
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