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Designing patient education with distance learning - A design-based study on the needs and
requirements of type 2 diabetes patients for an online learning platform

Abstract

Background: Self-management is crucial among patients with diabetes. Increasing the levels of self-
management may prevent patients from developing further complications related to their disease.
Tailoring education to the patient needs, and providing them with follow-up education on the various
topics of diabetes could significantly improve patient understanding. The inclusion of distance
learning, and especially Massive Open Online Courses (MOQC), in diabetes education has not been
significant though. What topics should a distance-learning platform focus on when offering patient
education to type 2 diabetics? How do patients perceive such a platform? And what education
method should be used to better reach patient understanding, ultimately helping diabetics to reach
better self-management?

Objective: Describing the needs and requirements of type 2 diabetics for the development of an
online learning platform. The study tried to analyse what topics patients need follow-up education on
to reach better self-management and how. The study wants to get an answer where patients would
use a knowledge-driven decision support method inside the patient centric learning model

Methods: A qualitative approach for this study included 6 participants, aged 30 to 65 years old. They
were diagnosed with type 2 diabetes not earlier than 6 months before the start of this study and had
no further diabetes related complications. They participated in an interview on the several topics
related to diabetes, which identified where the need and requirements for education in is at. To help
identify which topics patients wanted to receive follow-up education on the Diabetes Self-
Management education (DSME) was used. The interview contained structured and unstructured
guestions, and was performed with a high level of involvement to provide relevant information
related to diabetes throughout the interview.

Results:

Participants welcomed the idea of receiving education via an online learning platform. The
incorporation of multimedia was highly recommended, and the method of receiving education was
recommended to change per subject, not per topic. Overall, patient-centric learning was a preferred
method in all topics, but knowledge-driven decision support was welcomed as an addition to some of
the subjects.

Conclusion:

The current education offered is limited to providing basic understanding of performing self-
management. Participants felt the need for follow-up education, but could not be provided with this.
The proposed platform, with possibilities to access information whenever the patients needed, was
seen as a welcomed addition to the current education offered in the different setups. Using patient-
centric learning, combined with the integration of knowledge-driven decision support, could provide
education and information whenever needed and benefit in increasing self-management levels
among diabetics.

Keywords: Decision support; Diabetes Mellitus, Type 2; Self-care; Education; Self-Management
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1 Introduction

1.1 Diabetes, a worldwide epidemic

Every year, the International Diabetes Federation (I.D.F.) publishes the Diabetes Atlas with an update
on the status of diabetes worldwide. In the sixth edition of the diabetes atlas, the I.D.F. concluded
that an astounding 382 million people are estimated to have diabetes!”. According to the latest
publication, the number of adolescents and adults suffering from type 2 diabetes has been increasing
at an alarming rate the past decades. It is estimated that in 2035 the number of people diagnosed
with diabetes will increase to 592 million people worldwide. Also, approximately 179 million people
worldwide haven’t been properly diagnosed with diabetes yet®.

Diabetes not only brings a significant burden by the increasing number of patients, but also on the
growing number of premature deaths caused by the disease. Statistics published by the I.D.F. show
that in 2013 alone, almost half of all deaths caused by diabetes in adults, were in people under the
age of 60. In less-developed regions like sub-Saharan Africa these proportions rise to a staggering 75%
of the population. Diabetes causes a great impact not only on the human- and social costs, but also on
the economic costs of countries on all income levels®.

IDF REGIONS AND GLOBAL PROJECTIONS OF THE NUMBER OF
PEOPLE WITH DIABETES (20-79 YEARS) IN 2013 AND 2035

250
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. Asia . Pacific and
Africa America .
Caribbean
2013 (millions) 19.8 34.6 72.1 24.1 138.2 36.7 56.3
2035 (millions) 41.1 67.9 123 38.5 201.8 50.4 68.9
Incease in % 109% 96% 71% 60% 46% 37% 22%

Figure 1-1 - I.D.F. Worldwide statistics of diabetes patients in 2013 and estimated patients in 2035



What is diabetes?

Diabetes is a metabolic disorder of multiple aetiology, which occurs when the body is not capable of
producing the hormone insulin or cannot use the produced hormone effectively anymore. Insulin is a
hormone that allows cells to take in glucose from the blood stream and use it as energy. According to
the recent statistics published by the World Health Organisation (WHQ), the ratio between type |
diabetes and type Il diabetes in newly diagnosed cases worldwide is 5% to 95%. The I.D.F.
differentiates diabetes into three different types®:

Type | diabetes (T1DM) is usually associated with an autoimmune reaction which caused the body to

dependent and experience many difficulties reaching so-called normoglycaemia (normal blood
glucose)?. Patients with type | diabetes need to inject insulin subcutaneous either with an insulin pen,
a syringe or an insulin pump. Also they have to follow a strict diet, exercise regularly, and intensely
self-monitor their blood-glucose. As the body is not capable of producing any insulin, or only in very
small proportions, patients that fail to provide the body with the necessary amount of insulin will

Type |l diabetes (T2DM) patients take oral medication and are not necessarily dependent on insulin.
This type of diabetes is usually associated with an unhealthy lifestyle (lack of exercise, unhealthy
eating habits), leading to an insufficient production of insulin or the body losing the ability to properly
respond to the produced insulin, ultimately leading to insulin resistance ™ 37, A family history with
among adolescents and adults 9. In some cases, the body is still capable of using some of the
produced insulin, but this depends a lot on the severity of the diabetes, the level of insulin resistance
and willingness of the patient to change their lifestyle. This also means that complications and
symptoms that patients might experience vary a lot from patient to patient and are very different to
the symptoms type | diabetics experience. It is not unlikely that patients are unaware of their
condition and expose their bodies to long-term damages caused by the low or high glucose levels in
their blood® 19

Gestational diabetes occurs during pregnancy and oftentimes disappears after pregnancy when
monitored intensively. Gestational diabetes can be of serious danger to both the mother and unborn
child. It has also been proven that not monitoring gestational diabetes during pregnancy significantly
increases the risk of developing type Il diabetes for both mother and unborn child®.

Diabetes related complications
Complications can be subdivided into two groups; microvascular and macrovascular*'4.
Microvascular complications are associated with damage to the smallest blood vessels inside the

concluded that retinopathy and nephropathy presents itself in every 1 out of every 5 diabetes
patient™ ) Retinopathy and nephropathy are the leading causes of blindness and end-stage renal
diseases™>1®. Every one out of every eight diabetes patient is diagnosed with neuropathy, ultimately
affecting approximately 70% of patients with diabetes™. Neuropathy is a leading cause of non-
traumatic lower extremity amputations among diabetics®?® caused by a combination of nerve damage
and foot wounds. Macrovascular complications are associated with damage to the larger blood
vessels inside the body and usually occur in the cardiovascular system leading to complications such
as strokes, heart attacks and diabetic foot. It is estimated that 75% of diabetes patients die

-2-



prematurely from macrovascular caused cardiovascular diseases (C.V.D.)"** 2. Foot complications are

caused by a combination of macrovascular and microvascular complications. Poor blood flow and
nerve damage result in untreated cuts and blisters, possibly damaging the foot so severely that
amputation is the only option left. Also, hearing impairment, skin conditions (caused by bacterial and
fungal infections) and increased risks of cognitive conditions such as Alzheimer’s disease™ are
associated with macrovascular complications.

Brain and cerebral circulation
Cerebrovascular disease, diabetic encephalopathy, stroke

Eyes
Retinopathy

Oral conditions ) : )
Dry mouth, gum inflammation, poor healing of oral tissues,

thrush, burning mouth and/or tongue

Hearth- and coronary circulation o
Coronary hearth disease, diabetic cardiomyopathy, diastolic

dysfunction, angina, myocardinal infarctions

Muscle conditions
Diabetic myonecrosis, restrictive lung defect

Kidneys
Diabetiynephropathy

Peripheral nervous system
Diabetic neuropathy, monoeuritis, autonomic neuropathy

diabetic amyotrophy

Lower limbs
Peripheral vascular disease, intermittent claudication

Diabetic foot

Diabetic foot, diabetic foot ulcurs, necrosis, gangrene

Figure 1-2 - Secondary diabetes complications

The best way to preventing further development of secondary complications is a combination of
intensive self-management and monitoring of the blood glucose levels, eyes and feet and regular
checks of the liver and kidneys?>?%. Most of these checks are yearly recurring (depending on the
severity and presence of complications), others have to be intensified based on the personal situation
of the patient. The reason for these checks and continued monitoring is to prevent any further
degradation of the body and to increase the overall quality of life of the patient. Not monitoring or
treating diabetes related complications could lead to loss of vision, amputations of lower limbs, organ
failures, degradation of cognitive state and in some cases sudden death(22, 24, 25).

Preventing diabetes complications

The global organisations such as the W.H.O. and I.D.F. invests a lot of resources to raise public
attention for the risks of having an unhealthy lifestyle and helps countries in developing strategies to
prevent the further increased spread of diabetes?”””. Change of eating habits, increasing the amount
of daily exercise levels and promoting healthy lifestyles are just some of the possibilities the general
population has to decrease the chances on developing type Il diabetes.

For those who have already been diagnosed with diabetes, intense education is necessary to decrease
the chances of developing further diabetes related complications and prolonging life expectancy as
much as possible. Ideally, diabetes education should be focussed on maintaining healthy haemoglobin
Axclevels. Yet, in both the United States and Europe, the general focus of diabetes education is not on
States and Europe have haemoglobin Aic levels that reach above the recommended values of 6.5%
(EU) and 7% (US)®?® 29 HbAc (glycated haemoglobin) is the marker used to identify the average blood
glucose level over the past 3 months prior to the measurement point.
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A,. among diabetics in Europe A,. among diabetics in the USA

100% 100%
80% 69% 80% 64%
60% 60%
40% 31% 40% Sk
20% 20%
0% 0%
Alc below 6.5% Alc above 6.5% Alc below 7% Alc above 7%
Figure 1-3 - Average HbA;. in Europe Figure 1-4 - Average HbA;c in the United States

Diabetics need to take into account that there are various internal factors that can influence their
blood glucose, but not only internal factors can prevent them from reaching normoglycaemias. There
are a great number of external factors that have to be taken into account when managing blood
glucose and altering medication when a patient is trying to reach normoglycaemias®*3®. Some of
these factors are:

Table 1-1 - Impact factors on blood glucose levels

Food: Carbohydrates, lipids (fat), protein, Protein, caffeine Alcohol
caffeine, alcohol

Medication: Medication dose & timing, medication - Medication interactions,
interactions medication dosage & timing
Activity: HIIT/moderate exercise - Light exercise, HIIT / moderate
exercise
Biological: Dawn phenomenon, infusion set issues, - Menstruation

scar tissue & lipodystrophy, insufficient
sleep, stress and illness, allergies,
glucotoxicity, menstruation, smoking

Environmental: Bad medication, inaccuracy in blood - -
glucose meter

The different factors, complications and influences on the body requires the patient to receive
education for the rest of their lives with diabetes. Education not only decreases the physical and
mental burden on patients, it is also said to decrease the financial and social burden on countries and
societies'™ %37 The approach in educating type | over type Il diabetics is different. The focus on type |
diabetes patients is oftentimes not the patient itself, as the majority of type | diabetics develop the
disease in their childhood, therefore the focus is often on the parents®’3%. Type Il diabetics are
different; although the age of onset of type Il diabetes is drastically lowering, the majority of patients
are adults; therefore the focus of education is directed towards the patient® 8. This brings more
possibilities in terms of educating the patient on the importance of performing intensive self-
management.



1.2 The importance of patient education

The different factors that influence blood glucose differs per patient and requires good understanding
of what these factors are and how they can be minimised or eliminated by the patient. That is why
diabetics require very intensive and broad education on their disease®®®. Patients need to understand
in each situation how their body is reacting to specific situations and how they should anticipate on
different in- and external factors were described which could have a positive or negative influence on
the patient’s blood glucose levels. This is just a small percentage of the things patients need to know
to help them prevent exposure to acute complications (hypo- & hyperglycaemias.) Therefore,
education of the patient has to start from the very first day after diagnosis, and develops itself
together with the patient?®. There is a misunderstanding that there is such a thing as a “blueprint”
for diabetes education. Different patients have different needs, expectations and requirements when
it comes to their education. Some patients might be struggling with work, trying to get pregnant,
going through a difficult exam, trying to increase their workouts or deciding to make healthier lifestyle
choices. Others might have been recently diagnosed with a diabetes related complication and are in
search for more information on alternative treatment plans or medications to eliminate the
complications or decelerate further development of the complication. As one could see, information
needs to differ a lot per patient, depending on the phase they are in in their lives, disease, career or
their general health!*®42),

Because chronic diseases, such as diabetes, are so invasive in a patient’s life, they require a different
approach from healthcare professionals when determining treatment plans. The multi-disciplinary
fields patients are exposed to every day requires patients to know exactly how their bodies function.
This knowledge brings great beneficial values to the further development and adjustments of their
treatment plans®?®). Patients need to be familiar with their ideal blood pressure, haemoglobin Ajc
levels, cholesterol (HDL & LDL) levels, triglycerides, albumin to creatinine ratio, the presence of
diabetic retinopathy, nephropathy and neuropathy and the condition of their feet**%). Those who
show no effort to change their lifestyle subject themselves to an increased risk of developing
complications'). How diabetes develops depends a lot on the amount of self-management patients
invest in. Studies have shown that performing intensive self-management which includes maintaining
a balanced diet, increased amounts of exercising, and trying to stop smoking and limiting drinking

alcoholic beverages results in a decreased chances on getting diabetes related complications™ ¥ 44 50
52)

1.3 The Diabetes Self-management Education framework (DSME)

One of the common used frameworks to educate patients on their disease is the Diabetes Self-
Management Education (DSME) framework, designed by the American Association of Diabetes
Educators (AADE). DSME was first introduced in the 1940’s and is widely adopted by many other
medical organisations and patient education organisations worldwide®3.

DSME aims on reaching a sufficient level of understanding on how to perform self-management
among patients with diabetes. The approach has been designed to provide knowledge and mediators
to a higher quality of life and reducing medical costs for patients and healthcare institutions®¥. DSME
provides education in a variety of different forms, such as in gathering places, home education, etc.
The framework consist of 9 different pillars (topics) that are continuously trained with the patient®>:



Topic 1: Describing the diabetes disease process and treatment options;

Topic 2: Incorporating nutritional management into lifestyle;

Topic 3: Incorporating physical activity into lifestyle;

Topic 4: Using medication(s) safely and for maximum therapeutic effectiveness;

Topic 5: Monitoring blood glucose and other parameters and interpreting for decision making;
Topic 6: Preventing, detecting and treating acute complications;

Topic 7: Preventing, detecting and treating chronic complications;

Topic 8: Developing personal strategies to address psychosocial issues and concerns;

Topic 9: Developing personal strategies to promote health and behaviour changes.

DSME helps the patient to change their behaviour and provides them with psychosocial mediators ©°).
Some of these behavioural changes focus on helping patients to stop smoking, minimise alcoholic
consumption, improve their diets, increase physical activity and intensify self-monitoring. These
adjustments decrease chances of short-term complications such as high blood pressure, high lipid
levels, high glycaemic levels and increased body weight. By focussing on the reduction of short-term
complications, risks of long-term complications such as premature morbidity or mortality can be
decreased significantly as well, which ultimately leads to a higher quality of life®).

Behaviour

- -Smoking

Figure 1-5 - DSME education approach

1.4 Education in the 21° century

The introduction of the internet and the wide adoption of smartphones, tablets, and the availability of
broadband and mobile internet connections in most of the developed world has driven education into
a new field®®>7. In a growing number of cases, classroom learning sessions are not required anymore
to transfer knowledge, and the introduction of distance learning via the internet has provided
learners with new abilities to specialise in a course or train for a new profession. With the
introduction of Massive Open Online Courses (MOOC) in distance learning information is now
available to anyone with an Internet connection. This leaves out the need for physically being at the
learning facility and in most cases also including those who before lacked the ability to afford courses
at a learning facility®®.



An increasing number of universities worldwide are investing resources in providing (free) courses for
learners worldwide. Many universities offer a wide range of courses in different fields to learners via
different popular MOOC platforms such as EdX, Coursera, FuturelLearn, Udacity, Iversity and P2PU.

by Copenhagen University on Coursera. These are just some examples of the different courses
offered.

The availability of these tools has also changed the way learners look at education. Classic learning
approaches where learners are required to be present at a school to acquire knowledge is
unnecessary because of the availability of the internet. Since the early 1960’s, distance learning has
been present, but thanks to the introduction of the internet, smartphones and tablets, this method of
learning has gained increasing popularity®”).

coursera

* Hb A1c level

reveals the mean glucose level over the B it —

previous 10-12 weeks P, ? o s s

Challenge A 7
Used for monitoring the response to treatment .
1.Normal Level of is 5.5% ( very good control)
2.Adequate control 7%
3.Inadequate control 8% Ab
4.Very poor control 9% 2
s —
The estimation should be done at least every 3 e
months in all diabetic patients sk H
Figure 1-6 - A general MOOC course by Medical School Figure 1-7 - A MOOC course by Kgbenhavns Universitet on
Malaysia on Diabetes mellitus the challenges of Diabetes on Coursera

The previous method of using transactional learning, where the expert is the sending party and the
learner the receiving party, is considered inefficient by many studies, especially when it comes to
distance learning® ®. Instead, a collaborative learning environment provides more opportunities and
interactions between the different learners®. As it often happens, participants are on different entry
levels when they join courses. More often than not it happens that experts in the field join online
courses to update their knowledge, or just to see whether there are new developments in the field of
their profession. By using the knowledge of these participants, combined with the expertise of the
course expert, new and exciting questions and discussions often arise on the different fora of these
course modules®?,

MOOC initially was designed with content delivery at its core framework®?. Although this initially
worked for some courses, learners in the different MOOC courses started demanding a different
approach in the way the MOOC courses were offered to them. They required more interaction
between the different experts joining MOOC courses and were eager to help fellow learners with
solving problems and found the lack of interaction between higher educated members a real issue®.
The further development of MOOC into a collaborative platform has resulted in the introduction of
MOOC 2.0 based on 1-on-1 (face-to-face) learning with help from the different experts present in the

of MOOC compared to the interaction between learners and professionals in MOOC 2.0.



MOOC 1.0 MOOC 2.0

Focus of the first versions of MOOC Focus of the second versions of MOOC
Content delivery 1-on-1 (face-to-face) learning

Figure 1-8 - Evolution of MOOC from content delivery to face-to-face learning

Patient education hasn’t been evolving in the same way as standard education did (3 7 64-66),

Nevertheless, education on diabetes has been developing itself the past couple of decades using
many different other techniques resulting in education in many different forms. Patients are being
educated in group settings, one-on-one conversations with diabetic nurses or diabetic educators or
books and educational folders provided by the healthcare facility®®®). Only in the past couple of
decades, the inclusion of computer technology in diabetes education has been slowly progressing,
and different computer programs have been developed to educate patients on the importance of
performing self-management and the progression of diabetes and development of complications®
D Although current developments are still in an early stage, the focus of diabetes education via
computer still is on one-on-one education via offline software®.

Surprisingly, at the start of this study, the MOOCs found in diabetes education have only been applied
on a reasonable scale in the education of medical professionals, students and general public
interested in the “challenges” of diabetes in fields other than the individual patient. The courses
found on MOOC platforms such as Coursera, EdX and others provide education on the financial and
environmental impacts of the disease, but finding a MOOC focussing on education of patients was
very difficult. It is without doubt that the integration of MOOC in diabetes education could bring
significant changes in this education field. Not only is there a course director (a diabetes educator)
responsible for the information that is offered to the patients, there are also other experts involved in
this knowledge shaping process to help patients receive answers to their questions.

Even more important is that the interaction between patients is encouraged in MOOC's using group-
sessions. This opens up a lot of possibilities, as studies in group therapy for diabetes patients show
that the interaction between patients is crucial to reach better self-management>74. Moreover,
have been proven to provide better results using fewer recourses’®. Another difference between
MOOC and the current education approach is that the education itself is more scalable, therefor
providing more possibilities for collaboration between patients and professionals’®. MOOC also
provides possibilities to quickly assess knowledge and review different health topics, either via video
lectures, audio lectures, presentations or live streaming with a health professional®”.



receives, processes, analyses, evaluates and implements in their daily treatment plans. As one could
see in the image, chronically ill patients depend on, consume and produce large quantities of data to
help them reach those much desired normoglycaemic levels. Wearable devices, Wi-Fi and USB
enabled blood glucose meters”®7®), and in case of insulin-dependence, Wi-Fi enabled insulin pumps
with continuous blood monitoring sensors provide the patient with significant data sets to help them
alter their treatment plans on”>®%. The difficulties patients face is understanding these enormous
amounts of data, not only from these devices, but also from healthcare facilities and general
education on their disease.

Education on how to interpret this information is provided in many ways. This study wants to
introduce patients to two models. Providing education via patient centric learning, or using a
knowledge driven decision support system. Patient centric learning is a very broad method where the
patient is provided with the information to make decisions on their own. This can be achieved via
education using text, video, audio, or interaction between individuals®?. Knowledge driven decision
support (KDDS) is focused on the decision making process in certain situations. It asks questions, and
based on the provided raw data it offers instructions and answers. Moreover, a Knowledge Driven
Decision Support system provides specialised problem solving using facts, rules and procedures®.

In the case of a newly diagnosed patient suffering from an acute complication (low-blood sugar), a
KDDS guides the patient in the steps they should take by 1) educating on what low blood glucose is, 2)
recognising the symptoms, 3) evaluate the symptoms, 4) taking action, 5) implement treatment and
eventually 6) evaluate the treatment (see appendix 2). KDDS could be seen as the digital version of a
diabetic nurse showing a patient step by step what they should do in certain situations. It does not
only limit itself to evaluating blood glucose, but also provide instructions on medication intake,
traveling, diet, exercising, and many different fields.

The immense amount of information that patients produce and use to base their decision on not only
makes it easier for a patient to provide a physician with all the necessary information to change
The information need has driven patients to find their answers also in tools such as online patient
fora. This introduced a certain risk since the lack of professional moderation or facilitation in most
virtual communities may lead to inappropriate and disruptive use, or to the dissemination of
inaccurate messages®),
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The risks of uncontrolled internet education

One of the most used tools today among diabetes patients are online diabetes fora (such as
www.diabetesforum.com, www.diabetes.co.uk/forum/). These websites are created, maintained and
moderated by patient, or patient organisations and focus on questions related to diabetes. Patients
who have questions or need some information from experienced patients can post their questions in
the forum, and discuss opinions with others. These tools have led to better patient interaction and
helped educate newly diagnosed patients that are in desperate need of answers or just some simple
motivation in case their diabetic nurse, physician or diabetic educator is unavailable® &,

Although patients seem to be comfortable using these fora to find answers to their questions, one
could wonder why the development of new learning platforms in patient education hasn’t been
flourishing as in other educational fields. Supposedly this may be caused by patient experience.
Patients may experience different signs or symptoms during the onset of their disease, suffer more-
or less often from acute complications such as hypo- and hyperglycaemia’s, and have different needs
and requirements when it comes to their education. As mentioned earlier, there is no such thing as a
blueprint for patient education. Even the guidelines based in DSME are designed in such a way that
interaction is possible. This individual approach with patients has made it very difficult to design a
standardised set of education materials for patients with chronic diseases such as diabetes®”

Patient education has to be based on clinically proven information. Different patient fora’s oftentimes
lack the moderation of medical professionals, ultimately risking the spread of myths and experiences
from other patients as clinically proven information, which is based merely on personal experiences.
Oftentimes, patient websites lack a certain form of ethical standards or certification to assure the
validity of information and ensure the quality of education. The Health On the Net Foundation,
founded in 1995, helps patient websites to achieve an ethical standard which focuses on providing
gualitative health information. Websites that comply with the H.O.N. guidelines, receive a H.O.N.
certification. These websites aim to be objective and useful, by focussing on transparent
information®). Most of the websites that were found to provide information to diabetes patients
lacked this certification, exposing patients to information that might be biased.

A lack of this certification could be potentially dangerous to recently diagnosed patients who are still
in the explorative phase of their disease, also patients who are in a situation they have never been in
before are at risk (those who are in the phase of pregnancy, surgery, puberty, etc.)®%) The lack of
continuous review of information presented on the fora could be a possible risk factor, as the
definitions of diabetes changes every time a new study is published. These changes might range
between being either trivial or disruptive in the current knowledge of diabetes. In the early 2000’s the
I.D.F. announced that the current categorisation of diabetes is not accurate enough, therefore the
W.H.O. in collaboration with I.D.F. introduced diabetes type 1.5®%. Information like this is significant
and should be used to adapt all the present information on fora that educate patients on their
disease; but most information is still written using the old categorisation of T1, T2 and gestational
diabetes®?.

Could distance education turn uncontrolled knowledge in evidence-based science?

Looking back at the developments in other educational fields and the introduction of MOOC 2.0,
distance education can provide new possibilities to present individualised information that connects
to the needs of diabetes patients. Patients should be provided with tailored data, information and
tools to help them acquire the necessary knowledge in the ways that suit them best. In an ideal
situation the patient is an activated patient, which means that they can take action, seek information,
make decisions, connect and provide themselves with sufficient support. Often though, recently
diagnosed patients are still in the passive phase meaning they lack a certain amount of health literacy
and communication skills; they feel helpless and isolated and put all their faith in the doctors’ hands.
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victim to faulty uncontrolled knowledge and receive education material that is written, reviewed and
presented by professionals that are controlled by hospitals or medical facilities.

Information about Self care support
personal health situation
Health literacy Decision making
Communication skills Being connected
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All faith in our doctor

Take action

Passive behaviours Find information

Helplessness Organise our questions

Isolation Map our options and choices

Figure 1-11 - the knowledge gap between passive and active patients

In addition, distance education platforms offer the ability to download education material locally on
the mobile devices, which provides a lot of possibilities to learn via a mobile device (computer, tablet
or smartphones) even when there is no internet connection available. Whenever a patients wants to
review information, they can use a mobile device with the downloaded content while traveling home
or to work. This also offers great possibilities for developing nations and rural areas where stable
internet connections are not guaranteed. Therefore, distance education can provide patients also in
rural areas with the same high quality education on their disease as patients in suburban areas do.

1.5 Problem description

We know the usage of distance education is beneficial to better self-management with diabetics 7>
%) But the current focus of MOOC and distance education in general is on professionals, rather than
patients. This makes it difficult to know what patients really want in distance learning. Designing
MOOC’s can be easily done, but it only brings more fragmentation into an already chaotic online
education environment if not done properly. Current online education is not based on patients’
needs, but is the crucial to make patients want to use distance learning platforms or materials. That is
why this study is trying to find and answer to what the needs are, which topics are relevant to them,
what features they want, and whether or not they would trust a KDDS system to help them in times of
need.. A similar study has not been done before, focussing on the integration of an online learning
platform, combined with a knowledge-driven decision support system. But the benefits a patient
centric model with support of KDDS provides could help improve the continuous education of
diabetics, ultimately reaching better understanding of performing self-management to decrease
further amplification of their disease, and provide them with a better future with less complications.
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1.6 Aims of the study

The aim of this study is to identify the needs and requirements of participants (a representative group
of recently diagnosed type 2 diabetes patients) when it comes to receiving education via an online
platform based on distance learning. Which topics based on DSME do they see as most relevant in
their attempt to reach better self-management, and what relationship can we find between the
different topics to phase education in? Layered learning already has proven to be very beneficial to
reach better understanding’®, but could it also be effective for the development of an online learning
platform? Second, the study tries to analyse whether participants would see a knowledge driven
decision support system (KDDS) inside of a patient-centric learning environment as useful? If it can
provide them with the steps and decisions to take when they experience problems or have certain
guestions, would they be willing to trust and use it?

1.7 Research questions

The hypothesis that was formed during the definition of this study was “Patients require new forms of
intuitive and exciting education on their diabetes. An educational platform that provides them with
enough interaction to keep them motivated and eager to receive education, and helps them take
decisions using a knowledge driven decision support system”.

In this, the following two research questions have been formed:

1. What are the needs and requirements in education using of T2D patients in an online education
platform? This research question aims to get a better understanding on what topics are most
important to participants in this education platform. Also, it focusses on the method of content
delivery; do they prefer to receive short or long videos, online presentations or text slides, Q&A
sessions with specialists or other patients, quizzes or assignments?

2. Which education approach do patients prefer to receive education? A patient-centric approach
only, or patient-centric with the inclusion of KDDS? By introducing the education methods
(appendix 1, 2), the study wants to find out the approach participants prefer for receiving content,
step-by-step via a KDDS, or rich-content based on patient-centric learning?

A sub-question during this research that the study tries to find answers to is related to identifying an

ideal education phasing. This sub questions is:

3. What is the prioritisation of DSME topics for patients when receiving education? This research
question is a supplement to the needs and requirements of patients, and aims to show a possible
classification to design an education phasing. It can help understand the flow of educational
material patients wish to use to receive the DSME topics.
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2 Methods
2.1 Research methodology

For this study, a design based research was chosen as the leading research methodology. Design
based research is a methodology commonly used within learning environments and science of
learning!®). The methodology is usually based on conventionalised interventions which are iteratively
implemented in a natural setting (such as a patient learning environment or an online educational
platform)©>. By providing participants with a base idea on how to solve a proposed problem, and ask
them to “think out loud” and provide the study with their ideas, the ecological validity of the base
solution was being tested®> ).

Design based research is based on retrospective and cross iteration comparisons. This means also that
the participant was presented with two learning (education) models®®. This helps to understand
whether participants would prefer a platform that provides them with the knowledge and leaves the
decision-making entirely up to the patient (based on a patient centric design®”)), or that they prefer a
platform that is based on taking them by hand and providing easy to make decisions based on the
input the participant gave to the platform (based on a knowledge driven decision support system®®)).

The research methodology provided the study with a framework that helped to reform patient
education, conceptualise learning methods and supports further development of this online learning
platform®>).

2.2 Research approach and study design

This study was at the beginning stage of the design based research, and because of time-constraints
on the study it did not have any iterations. Instead, the single interviews were divided into three
major phases. The cross-iteration comparison was performed by constantly reflecting back from one
phase to another (do you think that this could solve the problem you mentioned before?) In the first
phase, participants were asked which topics they felt like they lacked knowledge in, and were asked
why they thought they lacked in this specific topic. This phase was the problem analysis phase of the

the second artefact the participants were introduced to.

By asking participants which method of learning would be best suited to the different topics and
subjects in DSME, the study got an idea of which learning method would be most suitable for which
topic. The third part of the interview was the introduction of MOOC in distance learning. This third
artefact was introduced for patients to understand what distance learning actually is, and what the
possibilities are of such a system. After the introduction of MOOC’s (see more information in
paragraph 2.6), participants were asked to help conceptualise the ideas of what a learning platform
should look like. By performing low-level drawings with participants, the study gathered ideas on the
needs and requirements of features and graphical user interfaces.

These low-level drawings were later formed into mock-ups presented in figure 3.2 to figure 3.8. These
mock-ups can be used by computer developers or designers to further develop this education
platform. It not only provides a good understanding of what participants want in terms of education,
but also in terms of functionality. The methodology required a qualitative approach® %), The
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dependence of the methodology on presenting samples of the platform required the study to follow a
qualitative approach®®. The approach was based on interviewing type 2 diabetics from Sweden and

Introduction of the interviewer: the study and the educational background;

Introducing the interviewee: their work, their family history and previous knowledge of diabetes;
Identification: of the difficulties patients are facing with self-management of their diabetes;

Further in-depth interviewing: on the issues they are facing with these difficulties (why, what, how);
Introduction of the distance learning platform and DSME education: examples of distance
learning were showed, participants were asked for ideas on what educational platforms for patients
should look like. Also, patient learning models and prioritisation of the topics and preferred learning
model: knowledge-driven model or patient-centric model were presented

6. Patient reflection and conceptualisation of ideas: describing the ideas and paper-based concepts.

vk W e

The semi-structured model of this interview left room for the patient to think out loud, and talk freely
about the different aspects of diabetes. The third step was introduced to the interview to filter out
any subjects participants weren’t struggling with. The filtering step helped limit the time of the
interview by not asking all 48 questions the interview consisted of, and limiting the average time per
interview to 45 minutes instead of 90 minutes. This made it also possible to focus more on the quality
of information rather than the quantity. It also brought more understanding of the difficulties
participants faced.
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Figure 2-1 - Interview model for design based study
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2.3 Study context

The study took place with patients from several hospitals in Sweden and the Netherlands. In Sweden,
patients were gathered from Sodersjukhuset (Stockholm) and Sophia Hemmet (Stockholm). Sophia
Hemmet is a private clinic situated in the north-east of Stockholm and has a specialised department in
diabetes care. Sodersjukhuset, situated on the island of Sédermalm, is the third largest hospital in
Stockholm, and provides the education courses for recently diagnosed diabetes patients in
Stockholm. The MUMC+ (Maastricht) hospital in the Netherlands is one of the largest diabetes
hospitals in the region treating patients from the Dutch and Belgium provinces of Limburg and the
German province of North Rhine-Westphalia. The hospital has one of the most specialised

Participants from Sodersjukhuset and Sophia Hemmet have been gathered via a research nurse also
responsible for the intensive education course for diabetics held at S6dersjukhuset. Patients who are
under treatment of a diabetic nurse, or an endocrinologist and have difficulties with self-management
are signed up for this course that teaches them the basic understanding self-management with
diabetes. This 3-day course focusses on the nutrition (based on the Swedish recommendable daily
food intake guidelines), exercising and answers some of the questions that patients have in a group
setting. Also, there was one patient who had not attended this educational course, just like the Dutch
participant. The influence of this intensive course was monitored during the interviews, and the high-
level of involvement prevented that the interviews would move away from the research questions.

2.4 Study participants and inclusion criteria
For the qualitative study purposive sampling took place to gather participants based on the inclusion
criteria relevant to the research questions. The inclusion criteria for the participants were:

=  Patients should be between the age of 30 - 65 years old;

=  Patients should be diagnosed with type 2 diabetes;

=  Patients should be diagnosed with diabetes at least 6 months ago;

=  Patients should not have been diagnosed with a secondary diabetes related complication(s);

These inclusion criteria ensured the study would gather a representative group of participants. The
inclusion criteria were based on using the following reasoning:

Age: Lehman et al. (2003) concluded that diabetes type 2 patients between the age of 30 and 65 were
most active in searching for information regarding their disease via the internet® %) Arguably,
people aged younger than 30 were also more likely to use internet to help them find information
about their iliness, but the amount of recent diagnoses with type 2 diabetes in this group was smaller

than in the group of 30 to 55 years old™Y.

Disease: The focus of this study is on type 2 diabetics so this was an obvious inclusion criterion. The
information needs for type 2 diabetics are very different to those of type 1 diabetics“® 4> 192 The
treatment of symptoms is very different to both groups and information about the treatment of acute
complications written for type 2 diabetics could be potentially dangerous for type 1 diabetics and vice
versa'10?),

Disease duration: The reason why this study is focusing on patients that have been diagnosed with
their diabetes longer than 6 months is based on a study by Wilson et al. (2013). This study concluded
that the information needs for patients 6 months after onset are still focusing on reaching self-
management of their disease®®.
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Disease complications

To prevent any possible bias from disease related complications caused by macro- or microvascular
conditions, patients are only included if they are not diagnosed with conditions such as retinopathy,
neuropathy or nephropathy. Also patients with Cardio Vascular Diseases related to diabetes are
excluded from this research. The reason why these patients are not included in the study is because
the information needs for patients with complications change drastically compared to patients
without complications. The future focus is to design an educational platform that provides patients
with education to prevent complications and promote health. Complications require specific
individualised care, which can currently only be provided by healthcare professionals or diabetic
nurses.

Language proficiency

For the Swedish participants, the language proficiency was put into place because the interviews
would be held in English. This makes further usage of results in international set-ups possible. Also,
the researcher was non-Swedish and did not master the Swedish language enough to conduct the
interviews in the Swedish language.

2.5 Time framing
In order for the study to finish in a reasonable time, a time plan was put into place. This plan divided
the study into 5 major milestones. These milestones helped the project to stay on track and consisted
of multiple tasks and prerequisites:

1. Handling the prerequisites (problem definition, aims, resources, supervisors, project plan);
Preparation of the study (literature research, defining methodology, analysis, interviews);
Data acquisition (performing the interviews);
Data analysis (analysing outcomes, prototyping, defining educational model);
Thesis writing (writing the thesis according to IMRaD definitions and defending study).

vk W

The study started at 01/12/2014 and officially finished at 11/05/2015. Because some of the
milestones were running parallel, the following dates were used for the deadlines of the milestones:

15/02/2015 (milestone was reached in the amount of time planned);
04/02/2015 (milestone was reached in the amount of time planned);
14/04/2015 (milestone wasn’t reached, pushed through to the 29" of April);
20/04/2015 (milestone wasn’t reached, pushed through to the 7 of May);
11/05/2015 (milestone was reached in the amount of time planned).

vk wN e

The deadline for the data-acquisition phase was flexible to leave more room for gathering more
participants in case saturation could not be reached. This assured the study could reach a better level

2.6 Data collection

The data collection used for this study was based on semi-structured interviews with a high level of
involvement. The high level of involvement was performed by the interviewer by steering the
conversation back to the topics related to diabetes whenever the topic was unrelated to DSME.
Studies have shown that when performing qualitative research in medical education, in-depth
interviews are the best tools for data-acquisition’® %% Especially the usage of a semi-structured
approach can bring large amounts of qualitative data from the participants. The high-level of
involvement during the interview was needed to ensure that the interview would not drift away from
its core topics!10310%),
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The interviews were performed in two languages. People living in the Netherlands were interviewed
in Dutch, as this was also the primary language of the interviewer. For people living in Sweden, who
were confident enough to speak English, the interview was held in English. All the technical- and
medical terms were translated by Swedish professors at Karolinska Institutet and brought to the
interview in case the participants did not understand the terminology for diabetes in English. The data
collection focussed on multiple parts. In the 4™ interview phase, the focus was on finding the gaps in
the current education plan of diabetics. By asking specific questions, participants had to think out loud
on all the problems they were facing during their self-management.

After going deeper into these topics, participants were asked how they solved their need for
education at this moment. The path patients follow differ a lot per person. Personal preferences have
a major impact on the method patients use to receive education*®. This brought a good
understanding of the path participants have to go through to find answers to their questions.

In the 5" phase, DSME was introduced to help the participants identify the topics they were struggling
with the most. This helped to find a possible education phasing. These phases was used to design the
preference of receiving education per topic; either via knowledge transfer (patient centric model) or
decision support (knowledge driven decision support system). Hereafter, participants were presented
with some examples of online learning platforms, a set of video’s* showing the possibilities of distance
education, and the mobile version of EdX and Coursera on an Android phone and tablet. Before
moving to the next phase, participants were asked if they would rely on the judgement of an online
education platform when it comes to decision-making. In phase 6, after the introduction of the
learning platform, the interviewer connected the different topics that are mentioned in phase 3 to
the possibilities this learning platform should offer (presented in phase 5). Participants were asked to
think out loud in what way they would like to receive their education (via video, audio, text,
interactive sessions) and conceptualise their ideas together with the interviewer.

All the interviews were recorded using a memo recorder. The participants were notified before the
interview took place and agreed to the recording. The recording started after the introduction of the
interviewer and interviewee. The first two phases of the interview, as mentioned in paragraph 2.2
were designed to introduce the researcher and participant to each other. This also was meant as a so-
called icebreaker to form a connection before the actual interview took place. During the 3™ and 4%
phase of the interview (the daily struggles of the participant, and the in-depth interview) notes were
taken to follow-up on certain topics if necessary.

5), recorded via a memo recorder and notes were taken. Also, participants received a document that
explained the 9 topics of DSME (appendix 6); together with some examples of how the topics were
covered by diabetes educators. Comments and prioritisation of the participants were noted on the
document. Microsoft Office OneNote software was used to create a separate sheet for every
participant where all the notes were written down. For the transcription of the interviews, Microsoft

Office Word and recording software for Skype was used (for interviews in the Netherlands).

1 Video’s shown are available via: Iversity: https://youtu.be/b N NHbC80E - West-Middlesex Hospital: https://youtu.be/9DcEYJq2ZmE - Stuff
Made Simple: https://youtu.be/MGLE6kmMINBWE - Liberty Medical: https://youtu.be/PAWtAtMBOWA
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2.7 Data analysis methodology
Thematic content analysis is a much used methodology in qualitative studies, and was performed on
the interview transcriptions®® 7). Thematic content analysis consists of a number of steps to identify
themes that are related to the research question. The steps to extract the information from the
interviews are:

= (Collecting, sorting, and transcribing audio from interviews committed with participants. This

is part of the data preparation and organisation step;

=  Analysing the data from notes and transcripts;

= Sorting out data, categorise data by labelling, segmenting and coding the outcomes;

= |dentifying the correct themes, categories and data input;

= Relating and connecting the data with the research questions.

more detailed image can be found of how the data-analysis connected the design based approach to
the problems and how it tried to find correlations in the qualitative information and the ideas and
propositions of the participants in terms of designing the educational platform.
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Figure 2-2 - Visualised approach on the thematic content analysis

An individualised approach was used for all participants, this means that participants were introduced
with a problem they came up with themselves (based on the struggles they had on reaching
normoglycaemia). The interview proposed a solution in the form of a distance-learning platform via
internet. After the solution was presented, in combination with the introduction to using a KDDS
driven system and a classification based on a DSME education structure, participants were asked for
their ideas on and requirements of the educational platform using distance learning. The input was
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2.8 Validity and reliability

The validity of the interview manuscript was checked in collaboration with the head of education
from Sodersjukhuset in Stockholm, and the head of department of learning at Karolinska Institutet in
Stockholm. By test running the questionnaire, both online and used for the semi-structured interview,
on doctoral students and master students from Karolinska Institutet, Royal Institute of Technology
(KTH), Uppsala University and Dalarna University the quality of data was tested by multiple (neutral)
sources.

2.9 Ethical considerations

Before the data acquisition took place the participants were presented with a patient information
leaflet that explained in detail what the interview was going to be about and any ethical
interview would be about and that it would be focused around the education about their disease.
Also, information on what to do if the participant wishes to disenroll from the interview is explained in
the leaflet. The information leaflet was again presented before the interview, and the interviewer
asked the participant if there was anything unclear written in the leaflet.

The participant was also notified that the interview was going to be recorded and that the recording
would be completely anonymous. However, the instructions on how the interview was going to take
place were given before the actual interview started and checked with the participant whether they
agreed with the details or not. The patients provided the researcher with oral consent before the
interview started.
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3 Results

The results coming from the qualitative study were used as the only source of data for this thesis. The
interviews that have been held with participants from Sweden and the Netherlands were the source
of input for the identification of needs and requirements of patients suffering from type 2 diabetes.

A total of 6 participants joined the study before a certain level of saturation parts of the study needed
was reached. The majority of participants came from two hospitals in Sweden; Sophia Hemmet (2
participants) and Sodersjukhuset (3 participants). Both hospitals allowed the study to use their
research nurses to get in touch with possible participants. One participans came from outside of
Sweden and was contacted via the Maastricht University Medical Centre (MUMC+). The demographic
data of the participants is described in table 3-1 - “Participants’ demographic data”.

Pal Male 49 Sweden 2 years ago
Pa2 Male 39 Sweden 9 months ago
Pa3 Male 61 Sweden 9 years ago
Pa4 Male 57 The Netherlands 5 years ago
Pa5 Female 41 Sweden 14 months ago
Pa 6 Male 62 Sweden 7 months ago

Table 3-1 - Participants demographic data

The thematic data analysis that was performed on the interviews, focussed on finding three main
topics.
1. What are the struggles patients have in reaching self-management (determining the needs
and requirements in education and reflect those to the DSME framework);
2. Do participants think that distance education might be a solution for them to receive more or
better education so that they can reach better self-management of their diabetes;
3. Do participants prefer to receive education using a knowledge driven decision support
system, or a patient centric model? And what topics do they think are the best for using one
over another.

By analysing the conversations, the main findings of the results were that participants all feel a major
lack of knowledge in the nutrition and exercising topics. Diabetes puts a lot of stress on the choices in
food and exercising, and not following a healthy lifestyle can significantly increase the chance of
complications. The analysis showed that participants feel a certain fear for complications, and want to
know what the best thing is that they can do against these complications. Also, the interpretation of
blood results and how medication works was mentioned several times in the interviews with all
patients. The other results from the thematic analysis are discussed in chapter 3.1 below.

3.1 Results on the research questions

3.1.1 Research question 1:

The needs and requirements of type 2 diabetics: All participants in this study seemed to have a fairly
positive opinion of the education they received on their diabetes. Most of the participants had a
general understanding of what diabetes was, and could explain to a certain extend why it is so
important for them to reach normoglycaemia in order to prevent further damage to the body or
degradation of the vital organs. Most of the participants agreed that more exercise and dietary
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changes in their lifestyles might actually improve their health even further, but they also mentioned
that recurring education is essential on these topics as food and exercise levels change over time.

A recurring fact during the interview was that most of the participants were familiar with the risks
they were taking with not measuring blood glucose on a regular basis, or increasing their levels of
exercise and changing their eating behaviours. Participants were excited about the development of an
educational platform that they could reach at all times, and also the possibilities of such a platform
resulted in surprisingly mesmerising discussions about the possibilities of such an educational
platform. The needs and requirements of patients were very clear and will be discussed further in this
paragraph.

The general needs and requirements of education

Participants mentioned there was a need for repeating education on the importance of achieving a
healthy diet and increase workout activities. The amount of education they received in not only
Sweden, but also in the Netherlands was limited, and information overload during the educational
weeks caused the majority of guidelines and nutrition related recommendations often to be
forgotten.

“I think helping people understand why you should eat healthy is crucial to
diabetics. | have been using less and less medication for some time now because |
decided to change my eating behaviour. | don’t forbid myself to eat something |
really like, even though it is unhealthy, but | know that small portions are much
more desirable, which | re-learned recently in an update on how to eat healthy”
(participant 4)

“I'am a person who likes food, | don’t care at all about food and the consequences
it has on my diabetes. It can’t be that bad. But | am afraid though that my love for
food is going to present itself as complications for the future as well. No one really
taught me anything about eating healthy. | really miss that” (participant 1).

“I have cured my diabetes (an equivocal term) by finding information on nutrition
myself. The education was so strange because | know that my body does not coop
with the Swedish guidelines on food intake. When | eat carbs from potato or pasta
I jump into a hyperglycaemia, that’s why I’'m on the “Low-carb High-fat" diet. That
works for me, but all dieticians and documentation say I’'m crazy” (participant 5).

Five out of six participants were unaware of any side-effects medication could cause and possible
alternative medications. Without mentioning the medication topic, participants mentioned that they
were not sure whether metformin or any of the other available oral, inhaling or subcutaneous anti-
diabetic alternatives could cause any of the side-effects they experienced during or after the onset of
their diabetes. They related this to a lack of education on the medication itself.

“I heard that metformin is a necessary bad, | have no idea what that means in my
situation. Should | keep on taking it? On the internet | can find a lot of horror
stories on what metformin does to your liver, that’s why | only use it once a day.
But | have no idea whether these stories are true or not...” (Participant 2)

“Is it true that metformin is poison? | heard that recently somewhere on the
television and it makes me a bit scared about using the medication!” (Participant
5).
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All participants were struggling to reach or maintain the daily recommended levels of physical activity.
Recurring education on the importance of performing physical exercising on a regular basis, and
instructions on the different forms of physical activity that could be suitable for the different levels of
entry is a necessary topic that all participants wanted to see in this platform.

The interviews also showed that there was a need for an individualised approach on delivering
education. All participants were going through different phases of information needs depending on
the progression of their diabetes. The information needs per participant differed a lot depending on
the situation that caused the onset of diabetes, such as a family history, unhealthy lifestyle, eating
disorders, etc. Also, the current progression of their diabetes (regressive or progressive) made the
type of information needed differ a lot per participant.

This was clearly visible in the results of the participant in this study. Only three topics reached
saturation, where topic 3 (incorporating physical activity into lifestyle) and topic 2 (incorporating
nutritional management into lifestyle) had an absolute position on 1 and 2" place respectively, and
topic 8 (developing strategies to address psychosocial issues) was considered last by 4 out of 6
participants. The results indicate that forming a predetermined learning path is difficult in this group
of patients. This also emphasised the importance of flexible learning, as the ability to choose courses,
skip lectures and find specific information answers directly to the needs of individualised learning.

During the interviews, participants were also asked to think about how they would prefer to receive
education on the topics that they had mentioned. Participants were encouraged to think out of the
box and not let them limit themselves by technological or current educational limitations. Using a

requirements are further discussed in detail in this paragraph. Also, the needs and requirements have
been reproduced in the prototypes as much as possible. Summing up the general needs and
requirements of the participants, the study came to the following recommendations for the
educational platform. Participants want a platform that:

= |seasy to use, does not have too much information is easy to navigate;

=  Provides flexibility, ability to choose specific courses the learner is interested in;

=  Shows multimedia, preferably audio and video lectures with examples on the topic;

= |savailable on desktop, laptop, tablet and mobile devices and provides a unified design;

= |sup-to-date, and interactive, providing new courses on updated knowledge;

= Brings clarity to the learners, possibly by using small tooltips to help understand definitions;
= Scales to a reasonable size, this enhances the maintenance and input to the platform;

= Has downloadable content (multimedia and text) to use while traveling or on holiday.

3.1.2 Research question 2:

Which type of education model do patients prefer per topic? It was clear that identifying an ideal
method to use in the education platform as a whole would be an impossible task to do. The
differences in prioritisation of the different DSME topics were too different between the participants
(paragraph 3.1.3) By modifying the original research question and not focussing on using one model
for the whole design of the platform, but on the integration of KDDS into patient centric learning, the
study managed to use feedback from this question to answer the aim of the study.
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Participants received a short introduction on the two education methods (patient centric learning &
knowledge driven decision support system). The models were explained to the participants as:
e Patient centric model: the user will be presented with all the information they need to base
their decisions upon;
e Knowledge driven decision support: Using the provided input from the user to guide them
through the decision making.

Both models were explained using the following statements:

The patient-centric model provides you with the information specifically for this
topic. It provides the information you need to make a decision on the situation
yourself. It is focussing on different methods, such as video- audio- and text
lectures and focusses on helping you learn everything you need to feel confident
about this topic.

The knowledge driven decision support system asks you for input, and provides you
with the best follow-up step for this situation. You will be giving the system the
input, and the platform responds to the input with questions, and
recommendations.

The topics were abbreviated in the table the following way:
T1. Disease and treatment process;
T2. Incorporation of nutritional management into lifestyle;
T3. Incorporation of physical activity into lifestyle;
T4. Using medication safely;
T5. Monitoring blood glucose and interpreting results;
T6. Prevention, detection and treatment of acute complications;
T7. Prevention, detection and treatment of chronic complications;
T8. Developing strategies to address psychosocial issues;
T9. Developing strategies to promote health and change behaviour

Participants came up with these preferences of their ideal learning method to use in subjects inside of
the different DSME topics:

Table 3-2 - Preferences of educational model (PC = Patient Centric - KDDS = Decision Support)

PC PC PC PC KDDS KDDS PC PC PC
PC PC PC PC KDDS KDDS PC PC PC
PC PC PC PC KDDS KDDS PC PC PC
PC PC PC PC KDDS KDDS PC PC PC
PC PC PC KDDS KDDS PC PC PC PC
PC PC PC PC KDDS KDDS PC PC PC

All participants preferred to receive a patient-centric approach on subjects in topic 1-3 and topic 7-9.
All participants except one preferred receiving a patient-centric approach on subjects related to topic
4, also all participants except one preferred receiving help from a knowledge-driven decision support
on subjects related to topic 6. Lastly, all participants preferred receiving education using a help of a
knowledge driven decision support system on subjects related to topic 5.
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3.1.3 Research question 3
T10. Prioritisation of the DSME topics: After the introduction of the DSME framework; the
participants were asked to prioritise the topics in order of ranking which the participants
thought receiving education upon was most important. The reason why this question was
asked was to better understand the focus during the self-management courses. The topics in

the results are categorised the same way as listed in paragraph 3.1.2.
Table 3-3 - Classification of DSME topics / 1 = Top priority - 9 = Low priority
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Although it is impossible to reach saturation in this research question, the outcomes emphasised that:
patients cannot be served with a pre-designed education plan on their disease. This also indicates that
the information needs per patient are incredibly diverse hence why the education platform should
offer flexible learning at its core, meaning a patient can choose from subjects and topics they feel
they like to receive education about.

This was also something that all participants mentioned in the general needs and requirements of the
to determine if phasing of the .education could establish relationships between DSME topics, and
help understand which topics needed more focus than other in the platform.

3.2 Proposed designs

3.2.1 Proposed education phasing

During the interviews, participants helped to determine the possibilities of follow-up education and
determining possible relationships between the 9 topics of DSME by phasing the education into 4
main topics. The outcomes in table 3.3 show a categorisation based on the input from participants
which helped to determine what DSME topics were most relevant to the participants.

By performing a mean-calculation on the results, an attempt to design a phased education plan

Daily lifestyle, 2. Understanding the disease, 3. Preventing complications and 4. Future concerns.)
These phases were formed with the input from the participants when discussing the relationship
between the topics during the interview, and with help from the thematic analysis of the
transcriptions.

the mean results, used to form a taxonomy of topics based on DSME education.
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Table 3-4 - Mean calculation of topic categorisation

35 12 10 23 33 36 43 46 32
6 6 6 6 6 6 6 6 6
5.83 2 1.6 3.83 5.5 6 7.16 7.66 5.33

The results from this calculation helped to determine the taxonomy of the DSME topics in this way:

1. Topic3 1. Daily lifestyle - Physical activity;

2. Topic?2 1. Daily lifestyle - Nutrition management;

3. Topic4 2. Understanding disease - Using medication safely;

4, Topic9 2. Understanding disease - Promoting health / change behaviour;
5. Topic5 3. Preventing complications - Monitoring blood-glucose and results;
6. Topicl 2. Understanding disease - Disease and treatment process;

7. Topic6 3. Preventing complications - Understanding acute complications®;
8. Topic7 3. Preventing complications - Understanding chronic complications?;
9. Topic8 4. Future concerns - Addressing psychosocial issues.

1 Understanding complications: preventing, detecting and treating the complications
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Education framework

Phases

Phase topics

Daily lifestyle

Phase 1: focusses on the understanding why it is so
important to change your lifestyle as soon as possible.
This part doesn’t necessarily focus on the development
of diabetes, but helps the patient better understand
the importance of changing their lifestyle, this way the
patient better understands the disease as well

Incorporating
nutritional
management into
lifestyle

Incorporating
physical activity into
lifestyle

Understanding the disease

Phase 2: focusses on the understanding of the patient
with the disease and the importance of changing their
health and behaviour. This is directly connected to
phase 1 and also focusses on offering alternative
treatment options once the patient is accustomed to
the changes in their lifestyle and understanding their
disease

Safe medication
usage and
maximising

therapeutic effects

Describing the
diabetes disease
process and options

Promoting health
and behaviour
changes

Preventing complications

Phase 3: Goes in deeper on the complications and how
to prevent, detect, and treat them. Preventing acute
complications is a topic should be addressed not only
in the description of the disease, but also in the
promotion of health and behaviour changes, the acute
complications also lead to prevention, detection and
treating of chronic complications as a result.

Preventing,
detecting and
treating chronic
complications

Preventing,
detecting and
treating acute
complications

Monitoring blood
glucose and other
parameters

Future concerns

Phase 4: Focusses on the long-term changes that are
going to happen in a patient’s life. The development of
psychosacial problems is addressed briefly in the
description of the disease and the promotion of health.
Psychosocial treatment should focus on the
prevention, detection and treatment of complications
and therefor is connected to phase 3 as well

Developing
strategies to
address
psychosocial issues

Figure 3-1 - Education phasing based on participant information
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3.2.2 Proposed platform design

development of the learning platform are discussed. These results provide an overall view on the
primary functionalities that the learning platform should provide. In order for developers to
understand what participants like to see in this platform, some proposed educational platform
designs have been created based on the input from participants. The proposed designs have been
created using two techniques. First, form study prototypes have been created together with the
participants after the interviews.

Form study prototypes help software developers to identify the best way of designing the platform.
They provide basic understanding of size, look and feel of the product without having to simulate
anything. They also help in understanding the visual aspects and their relevance to the final product,
and can be used by the software engineers for further development. Participants were asked what

based designs which have led to the form study prototypes discussed below..

“I think a system like this should not be a replacement of the first introductory
course we had at Sédersjukhuset. | think me, and many other patients with me,
need to sit in front of an actual doctor who explains what you should do, how you
should do it and what the purpose of it is. Using an online website to find more
information or to re-assess your knowledge is an excellent idea though, but not as
a replacement”. (Participant 4)

“I' think it is a very good idea for this system to focus on people in their early 30’s to
50’s first. They are still very active on the internet, and they want to get to know as
much information as quick as possible. For a guy in my age, this could be helpful as
well, but | think | would need some help understanding how the system works, and
what the benefits of using them are. Don’t get me wrong, | don’t think | wouldn’t
use the system, | just don’t see myself going to a doctor or diabetic nurse now
already, | doubt | would be using it so enthusiastic if | don’t know how the system
really works”. (Participant 3)

Participants mentioned that group sessions could be very helpful. Especially asking questions in a
group setting and receiving answers were in their opinion easy and efficient. If there was a possibility
to have such a group conversation using Skype or a similar chat mechanism, the participants would
definitely make use of this functionality. Participants mentioned that using this feature could be a
time- and money saving solution for both the users as well as the healthcare professionals.

This platform could provide the possibility to join a group meeting where | can ask
questions and listen to questions other people are asking. This functionality
certainly would help me to be more confident. Often when | go to my doctor, | have
some questions and sometimes | forget about half of them. When you forget to ask
a question in a group set-up, chances are that another person asks a similar
question. A win-win situation for me, other participants and the doctor (participant
5).

was designed around the needs of group sessions and the feeling of comfort these group-meetings
have for patients.
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The prototype shows a scenario where the patient (John Doe) has joined a session with a dietician (Dr.
Doe). In the middle of the screen the person that is speaking at that moment is shown. Underneath
the video screen, a bar with all the participants is shown so that the learner can see who is with them.
The screen also has a notes section which allows the patient to write down notes during the sessions.
Sessions should include not only dieticians, but also psychiatrists, ophthalmologists, paediatrics,
podiatrists, physicians, diabetic nurses, activity therapists, pharmacists, and other diabetes specialists.

Internet Browser

&« [ 2K, | | httpfwww.education.com

Live chat with your dietician

/s
Feedback Welcome: John Doe
Dashboard
¢ | ¢ ' ' '} ___J ] Messages (0)
Lo ____§ _______§ §o _______§o & _____§ §N ____§N ]

Notes

According to the last
session with Dr. Doe,
using olive eil is very
good for my heart. Also,
it can be used for most
of the dishes | prepare.

Using oils like canola oil
in other dishes might be
a different option

> |qv))|l @) > |
Dr.Doe A Doe B. Doe C.Doe D. Doe E. Doe F. Doe G. Doe

Figure 3-2 - Live chat interactions between groups and a healthcare professional

The set-up of courses should be focussed on easy to understand, short, powerful videos that cover
relevant topics for diabetics. Participants were asked to visualise how they would like to receive their

| think receiving education via this platform should be focussing more around
providing short and powerful videos. Bothering patients with text makes no sense,
because you need to get quick answers to your questions. | think videos should last
no longer than 5 minutes each, and the slides should also have a bit of text that is
relevant to the video. Browsing between the different topics in the sessions would
be very helpful to review something that is mentioned in the video (participant 1).
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Internet Browser

& (2K, ] | hitp/iwww education.com

2.Making healthy meal choices

Nelcome: John Doe
Feedback: Y% Dashboard
[— Messages (0)
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L& N _____§ § ____§N _§ ______§N _§N ]|
L& & _°_______§ R ____§B ____§B ____J}

Medication usage

Nutrition education >

Physical activity

Menitoring blood glucose

Diabetes treatment plans

Behaviour changes

Preventing acute complications

Preventing chronic complications

1 Psychosocial issues

| |1’))|l 1@ )

Figure 3-3 - Educational platform educating using the DSME framework

One of the features that patients seem to appreciate from the current platforms in place is the

moderator who removes posts that are not relevant to the topic or claims and recommendations
from self-proclaimed “experts” from the forum.

Internet Browser

& [« 2. ] |http Hwww education.com

Ask your fellow patients
Opinions from peers Welcome: John Doe
P P Dashboard
EEEEEEENEEE EENEE NSNS SENEN NSNS SESEE SEEEEEEEEEE Messages (0)
= -
-
mm

The Star D Rephes Views Last Mess aoe | Disclaimer:

Have you been told not to test your blood sugars? #  Replies 357 mrsimac N —

sesidiabulum, 0ct30, 2044 . [16] 1718 views: 1455 Yostoiday at10:38 AM

Reactive Hypoglycaemia #  Replies: 79 nosher8355 -
Views: 927 Friday at 2:13PM

How to ask ANONYMOUSLY #  Replies
ivemny, 0t 10, 2012 [2][3][4 Views

Feb6,2015

Giving advice to new members &+ Replies 0 sugarless sue
fless sue, Oct 17, 201 Views: 9402 0ct 17,2008
insullin injection& signs of 'honeymoon period'? Replies 2 ivm18

8. Today 3t 1246 AM Views n & minutes ago Ask question
Negitive Effect of insulin Replies 15 Jacka12
accessnandi, Yesterday at 1:14 PM Vigtws: 1 Today al&:10 AM Ask doctor
Blood sugar rise after exercise Replies 4 Type1Bri
adertc, vesteraay 318:26 PM views st Taday oL 748 &M Reply
Type 1. Insulin pump Replies 2 badbrogs21
ab10g521, Mar 12. 2015 views. 26 Today al 541 &M Delete

B4 &

Cannot understand why people need to inject when out? Replies 19 Jaylee
ser, Sunday at 1143 Al Views: Taday at 1:55 AM
Linagliptin, newly prescribed Replies 0 mick-mr

Figure 3-4 - Forum possibility to connect patients with each other and talk about their illness
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of the participant on how they would like to receive help from the platform. The focus in this
prototype is on the foot-treatment to analyse whether the patient should go in for foot treatment or
not. Also in this situation, the short videos were preferable next to short how-to and relevant
information during the steps. The KDDS steps are based on the decision support model attached in

Internet Browser

« 20" |http Jlwww.education.com

Do | need foot treatment? Welcome: John Doe
Identifying a diabetic foot Dashboard
EEEEEEEEEEE SESEE SENEE EESNE NN SEESE SEENEEEENES Messages (0)
EEEEEEEEEE SEEEE EEEEE e [T} e .
[} - -
EEEE EEENENENE SN =SS [T
[TTTrrTy e .

The importance of checking

® @ ® ® ® ® @

Introduction Checking Recognising Evaluation Take action Treatment Evaluation

(Previous ] | Next

S

Figure 3-5 - Knowledge-driven Decision Support System example 1 - foot treatment

where it displays the “take action” step to help identify whether the patient is suffering from a hypo-
or hyperglycaemia. This screen shows a table that has follow-up steps based on the glucose value the
patient puts into the platform.

| would use a system that can help me identify what my values are. When | just
began measuring my blood glucose | did not know what the results meant, and
how to follow up on them either. Even up until today, years after my diagnosis, |
still don’t know how my blood glucose should be. | know it’s fine, | think, but just
out of curiosity checking if your glucose is within the desired range, and knowing
what the follow-up steps would be in case of a low- or high blood glucose would
make me rethink my strategy on measuring my blood glucose. (Participant 3)

Also in this case, the platform makes use of the knowledge driven decisions support system attached
patients to find reference material in case they forgot how to measure their blood glucose, or how to
do tasks that are required for the platform to provide a correct output. Clean design, and not too
many blocks of text where preferable, but participants also mentioned that in this case, the follow-up
steps could just as well be text with some images related to the outcome.
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Internet Browser
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Figure 3-6 - Knowledge-driven Decision Support System example 2 - glucose interpretation

The usage of mobile device among the participants was at a 100%. All participants owned either one
or multiple mobile smartphones or tablets. This also made them aware of the availability of
information on these devices as well. Some educational platforms already have an app available
providing knowledge on the go. Participants all mentioned that they would love to receive the
information from the education platform on the go as well. Learners want to experience the platform
on a mobile device the same way as they would experience on the web-platform on their laptops or

instructions and videos.

4 A

e A

= Chronic complications
]
Acute complications

Checking your feet
Checking for hypoglycaemia
ENEEE ENEEE EENEE EEN
m L -

\'ﬁ Video instructions?
W =N Do you wantto receive instructions on
S A how to inspect your feet?
== et
EEEEE EEEEE NSNS EEE [ No ] [ Yes
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Figure 3-7 - Mobile platform example of education platform (acute and chronic complications)
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One example of the knowledge assessment participants mentioned is a test your knowledge section

starts using the platform. By asking questions with multiple choice answers, and some time to think
about the answers, the user can pre-assess their knowledge on the topic and receive further

education.

Internet Browser
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Test your knowledge...
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Figure 3-8 - Exercise your knowledge by training. Specific questions related to DSME topics

The system should pre-assess knowledge. This way, you can skip topics that you
already know, and not get cluttered with unnecessary information. Give some time
to think about answers, because it’s not a test for school, you don’t have to decide
in seconds with your diabetes in general anyway. (Participant 2)
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4 Discussion

This chapter is categorised into six sections and provides the researcher’s reflections on the study, the
methods used to collect the data, the results and interpretation of them and recommendations. This
discussion is essential to reflect on the possible alternatives for the study, and the strengths and
weaknesses of the study in general.

4.1 Main findings

One of the limitations of this study is the amount of participants. The six participants provided the
study with a general understanding of the problems in the current education of diabetes patients on
the importance of self-management, and provided a certain amount of saturation of the results.
Nevertheless, the generated data in this study helped understand the needs and requirements of
patients for a learning platform and how to offer education based on DSME to type 2 diabetes
patients. It also emphasised that the participants are enthusiastic about using a learning platform that
is new, exciting and keeps them motivated and eager to learn new things related to their disease. The
results show that patients prefer to receive education via a patient-centric model, but the integration
of a knowledge-driven decision support system to help them make more educated decisions, was
seen as a great addition to some of the subjects inside of the topics.

A group of participants clearly mentioned that they were a bit worried about using the platform if
they don’t know how to use it. This is one of the biggest challenges the designers have to tackle
before designing the platform. How can they make the platform accessible for as many groups as
possible? Arguably, by involving the users during the development process of the platform, the
probability of them using the platform is most likely going to be much higher than by not including
them in the development phase*%% 109,

It is well known that users in different age categories have different needs and expectations,
moreover they also have different understanding of what the platform should look like. A different
design on a mobile platform, tablet, laptop or desktop pc could lead to confusion. This is why a unified
design, meaning one design for all platforms (bootstrapping), is a good way for users to fully
understand how the platform flow works%.

Also, the introduction of a forum to connect patients with healthcare professionals and other patients
brought up the discussion about validity of information and prevention of self-proclaimed “experts”
spreading personal opinions as a medical facts. Participants were wondering how the quality of
information could be guaranteed, and the proposition of an indicator to see when a user is part of the
hospital was seen as a good alternative, but still brought certain questions up as well. Would an
indicator actually prevent the patient from misunderstanding personal opinions for medical facts?
Would it make it easier for patients to understand who is a medical professional (providing a reliable
source) and who is a fellow patient (giving their personal opinion)? The need to provide a way for
patients to verify the validity of information is also discussed in a study by Sillence ET. al. (2006) on
understanding opinions from advices in web-based medical health systems*? this also emphasised
the importance of including a verification method for an online forum as well.

Participants see the integration of a KDDS system as a solution to some activities, but they also stated
that providing knowledge develops power, and they firmly believed that a patient-centric model
provides better education than a KDSS system could provide. Only in a situation where the patient
completely lacks the self-confidence in making decisions a KDDS system could provide them a helping
hand.
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results are considered to be in line with the results of other studies performed in the same f|e|d (111-
113) Pparticipants did show great enthusiasm in the development of the learning platform, and were
very excited and eager to receive education via this system that could assist them in learning new
topics, receive guidance during the decision-making process and use the interactive options the
platform could provide on learning from the various topics inside of the DSME.

Previous studies have shown that creating an ideal learning path for learners is very difficult!**4116),

Instead, and that is also what the results show, the ideal situation would be a platform that is
providing learners with information loosely following a learning framework that gives them a semi-
structured learning approach with the possibilities to choose freely from different courses inside the
predetermined topics within the learning environment. Figure 3.1 showed how topics can be divided
into phases, which can help the learners to find connections between the different topics. This also
has been proven to be more beneficial in online learning than forcing learners to follow a
predetermined path*7-119),

the flexible learning path that offers the p055|b|||ty to start wherever the Iearner wants. For a
chronically ill patient, this might be a better solution. As the results show, the information needs per
patient are very different, and a flexible learning path might be the best solution for this.

@ Beunn nu F
- 4
Test

F nishing |
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Figure 4-1 - Predetermined learning path Figure 4-2 - Flexible learning path
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4.2 Discussion of the results

The results of this study are subjected to some bias. All participants from the Swedish setting were
very positive about the educational weeks provided at Sodersjukhuset, but also mentioned that they
still felt like they lacked some general knowledge on reaching the best self-management levels
ultimately helping them to aim for normoglycaemic blood glucose values. The results show that there
is a need for further education which all participants agreed with. The lack of follow-up education on
certain topics (nutrition and physical activity) was one of the biggest concerns of all patients. They
mentioned that this is a very personal learning process, as every person is different in how they want
to perform physical activity and how they want to live their lives with diabetes.

Only the first question reached saturation, but the overall results show that all participants were
tremendously interested on the introduction of an online learning platform where they can find
modules to educate themselves on the different DSME topics, and participants would gladly be
included in a follow-up study on the implementation of the education platform as well. The study
focused on introducing the participants to an online platform only, and left out any other methods of
receiving education, such as group-settings (these were already used in the Swedish setting), peer-to-
peer learning, knowledge transferring from diabetic nurse to diabetic patient, and other methods.
The reason why the focus was set on the online platform was to see if it was feasible to introduce this
learning platform as a complement or as a replacement of the current education plans.

4.3 Discussions of the methods

The focus of this study was to determine the needs and requirements of type 2 diabetes patients for
the development of an online learning platform. During the definition of the research questions, it
was clear that the study had to deliver two products:

= A proposition for the best learning method for diabetes patients using an online platform;
= A preliminary design based on the needs and requirements analysis of participants in this study.

In order to propose the first product, the development of an ideal learning method; the study had to
search for a basic education framework. The first education framework that resulted from a search on
the different methods for raising self-management among diabetes patients was DSME. DSME has
been implemented in many patient education facilities, and used by diabetes educators not only in
the Americas, but also in a variety of different African, Asian, Caribbean, European, Middle Eastern
and Pacific countries as well?*12% The second part of the study was focussed on understanding the
needs of participants for receiving education, and conceptualise these into a proposed design for the
learning platform. It was also used to identify any flaws in the current patient education, and as a
categorisation on the topics that should be represented on this online platform.

The study focussed on providing participants only with education using an online platform. In order
for this to be implemented, the current education method should be changed significantly. That is
why this study was based on design based research (DBS). A study based on DBS is commonly used in
the field of learning science. This study used DSME as a framework to pinpoint the topics that patients
should receive education on for them to reach a good level of self-management. Secondly, during the
interview, the lack of knowledge in the specific topics of DSME was identified and the study tried to
identify what the possible causes are of this lack of knowledge. As mentioned in the results, the lack
of follow-up education was the primary reason for this problem, and the possibility to offer follow-up
education via an online learning platform was seen as a possible solution. This is what was presented
as an artefact to the participants, and it was assessed if it was a possible solution for the lack of
follow-up education.
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The methodology had some limitations though. The decision was made to choose for this
methodology because it provided an excellent framework to determine the needs and requirements
of patients for this new way of education. A design based approach, as mentioned in the
methodology part, is oftentimes used in the introduction of changes in learning. By having multiple
iterations with participants, and cross-referencing these iterations, a conclusive result can be
achieved by using the feedback from participants for changes that are gradually introduced and
reflected upon. Because of the time-constraints in this study (6 months in total and 3 months of
effective data-gathering and analysing) all the benefits of this methodology could not be used.

Also, the approach had to be changed slightly, as multiple iterations were important, the study tried
to turn theses iterations into interview phases, and reflect on each phase every time when another
phase was introduced. This way, the feedback on the proposed changes was included, and the
participants provided the study with a problem. It focussed with a reflection on the problem, a way of
receiving education to reach the goal (self-management), and continued with a reflection on the way
to receive this education. This led to focussing on the method used to receive education (patient-
centric or KDDS) and another reflection on the two methods which ultimately resulted in a needs and
require analysis on the functionalities and approach of the platform supported by performing low-
level drawings at the end of the interviews.

Arguably, these phases do not provide the same qualitative results as pure iterations would do, but
the information that was produced by participants, was seen as good input for the interview, and
provided relevant information to the research questions.

4.3.1 Alternative methods:

Observational studies: In this, the participants are analysed during their education weeks and followed
during the month(s) after the education takes place. This might provide deep information regarding
the problems participants are struggling with, but also cost a lot of time. This type of study provides
the research with highly personalised information on the patient struggles, but does not provide the
study with enough information in the limited time space that this study was in. Observational studies
usually work in long-term observations, where a new situation is implemented into the current
setting™®. In this situation that would mean that the participants would be observed before the new
educational platform would be implemented, and three groups of patients would be followed. One
group would be following the classic way of education, and followed over the course of time, another
group would be following the new educational method (the online platform), and followed during the
same course of time. Then a third group would act as a control group. In this, the study setting has to
be provided with a working platform already. This method would be very helpful in determing
whether the new method is actually providing better education compared to the old method, but due
to time constraints, this method could not work for this study.

Case studies: In this, participants are asked to participate in a case study scenario. In a case study
methodology, an analyses of persons, events, decisions, periods, projects, policies, institutions, or
other systems that are studied holistically by one or more methods is performed*?®’. This case might
be a group of participants receiving education and the study focuses on identifying how participants
receive the education and how much they actually use the education compared to the information
they receive. This could help to identify whether the participants need more follow-up education or
not. Another case might be the analysis of the education methodology. In here, the manner of
education is analysed and assessed. This gives a deeper insight into the pros and cons of the method
used to provide education, how the participants respond to the education and how the methodology
could be changed to improve patient understanding. A positive part of this is that it creates real-life
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situations, and assesses the problems during these situations. It provides a lot of detailed information
and allows the study to identify flaws in certain scenarios™?®. A problem caused by this methodology
is that it is very time-consuming because an analysis of an educational method is very broad. In here,
multiple case studies would be necessary which would mean serious time-constraints. Also, the
setting would be very local, since the researcher has to create cases with participants. Going to
different countries and cities to assess the cases with different participants would be considered very
resource consuming?’-128),

Qualitative study using surveys: Questionnaires quickly provide statistical data in a relatively short
time™?). In order for the study to understand what the underlying cause is of the needs and
requirements of the participants, a deeper analysis is necessary. With questionnaires, statistical data
can be easily generated. Participants in a questionnaire can provide a study with information on
which topics they felt like they were lacking in knowledge, but it would be difficult to provide in the
reasoning why they felt like they were lacking in a particular field of knowledge. Questionnaires do
provide good statistical information, and would have been a welcoming addition on top of the study,
but the information could not be used as a replacement of the qualitative part to the study.

4.4 Strengths and weaknesses of the study
During the study, some strengths and weaknesses were identified that could have influenced the
results as a whole. These strengths and weaknesses have to be taken into account when using the
results of this study to develop a learning platform with.

4.4.1 Study limitations

Before taking any of the results on this study into consideration, the researcher has to acknowledge
that the study has limitations that might have cause the results being influenced in a positive or
negative way.

A group of patients that met the inclusion criteria was selected. All, except two, participants had
recently joined an intensive 3-day diabetes education course at Sodersjukhuset which educated the
participants on the some of the importance of self-management. This was often expressed by the
participants during the interviews. The instructions that participants received during this introduction
week were based on patient education that was designed by Sédersjukhuset itself.

The question “what is it you are struggling with most during the self-management of your diabetes”
asked at the beginning of the interview oftentimes was misinterpreted. This made the researcher
change the approach on how to ask this specific question. Before the interview started, the
researcher mentioned to all participants that they should not feel limited to talk about the medical
difficulties only, but also to think about personal, work and other diabetes-related difficulties. The fact
that almost all of the participants received an educational course before the interview took place was
considered to be a bias to the study, as it provided the same experience with the majority of
participants (4 out of 6), but it also provided a strength to the result, as it showed where the current
education failed in the case of participants from Sodersjukhuset.

The researcher searched for another source as an addition to the interview. By contacting a diabetic
nurse at the Maastricht University Medical Centre (MUMC+), the research got hold of a type 2
diabetes patient from the Netherlands who did not receive the same education on his diabetes as
patients in Sweden did recently. This participant was presented with the exact same questions and
the exact same approach was used to ask the questions.
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After this interview, the results of this participant were compared to the results of the 5 other
participants. The conclusion was that the allegedly present bias caused by the educational week was
not as significant as thought before, as the participant from the Netherlands was actually facing the
same problems and shared the same opinions and ideas as the Swedish participants had during the
interviews in Sweden. Arguably, one participant cannot make any significant difference to the results,
but it does provide some insight on the presence of these educational problems elsewhere.

Not using any other framework than DSME for this study might be considered bias as well. There are
multiple frameworks to educate diabetes patients on their diabetes, but DSME has been proven to be
successful in reaching a level of self-management (120 124 130132 hanceforth this framework was
chosen for this study setting. Although none of the diabetes nurses at the clinical settings in Sweden
had heard of DSME before, most of them saw it as a good starting point to base this platform upon.
The diabetes nurse in the Maastricht hospital, was aware of this framework, and highly recommended
it as an education structure.

Another limitation of the study was the amount of participants that joined the study. The total of six
participants provided a good amount of information on the needs and requirements of the
participants, but it is considered that including more participants might have brought saturation for
this study in research question 2 and 3. The diversity in personal opinions between the participants
was so high that there was no possibility to come to saturation in the third research question.

The language used for the interviews might be a limitation as well. Oftentimes patients did not reply
to invitations because they realised the interview was going to be held in English. The introduction
leaflet notified patients beforehand that the interview would be held in English, and the researcher
also carried a leaflet with the Swedish translation of medical diabetes terms during the interviews, but
still this was not enough to convince participants to join the study. This might also be the reason why
5 participants refused to respond to the invitations after the research nurse at Sophia Hemmet and
Sodersjukhuset brought them in contact with the researcher. Arguably, performing the interviews in
Swedish might have gathered more participants, but this was not the primary language of the
researcher. So English was also an inclusion criterion for Swedish participants as well.

4.4.2 Study strengths

A positive point of the study was that it involved patients with different stages of diabetes and
different onset-dates of the disease as well. There were participants included in the study that were
recently diagnosed with diabetes, up to patients that were diagnosed with the disease over 10 years
ago. This provided the study with a multi-angled and multi-staged point of view over the disease. It
concluded that the information needs differ a lot per participant depending a lot on the current
patient situation. The inclusion of a foreign patient provided the study with some understanding on
how patient education is abroad, and how it reflects on the patient education in Swedish healthcare
facilities. The results from that acknowledged that the problem in diabetes education is not limited to
Swedish facilities, but also occur in other healthcare facilities as well.

4.5 Generalisability of the results

Even though the study has limitations and bias, there is possibility for the results to lead to general
conclusions. One of the main conclusions is that the approach on how education is offered to patients
is seen by the majority of patients as inadequate and lacking in some areas. Some of these areas are
concentrated around the inclusion of nutritionists and exercise physiologists in the follow-up
education of patients.
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Patients generally feel like they lack the knowledge of how to work on including exercising into their
lifestyle routines. Since type 2 diabetes is frequently diagnosed with people suffering from (morbid)
obesity, inclusion and adaptation of exercising can be considered very difficult for this group. The
incorporation of an exercise physiologist into the education is recommended by many different
studies™™. This not only decreases the risk of further progression of the disease, but also increases the
overall mental and physical health of the patient, leading to better results of medication or even
decreasing intake of medication in general™. The inclusion of a nutritionist, capable of further
educating patients on what is best for them to eat, can be also beneficial in many ways. The study
recommends using an online platform, but one-on-one education or group-education could be
considered practical options as well.

Another conclusion from the results is that diabetes patients are considered a group of
multidisciplinary healthcare users, who have different approaches on their diabetes, different
questions at different times, with different needs and requirements as time passes. The only way for
this platform to actually be a success, is by taking the example of platforms like Coursera and EdX, and
combine this with education based on DSME. Patients want to be provided with subjects inside of
topics, which change from time to time, and which can be new and exciting to follow. Treatment
plans change, diets change, medication changes, the health- and age of a patient changes, that’s also
why the education should change with them. Two of the participants stated this very important quote
that pinpoint this need:

“I don’t want to sit in front of a dietician when they are going to tell me this story
that the Swedish government once told them is good for diabetic patients. | am a
woman, who is working in a psychosocial institution, | have a rough day at work
where | carry patients from and to bed, and according to the Swedish
recommendations | should eat some potato, meat and vegetables. But this does
not work for my body, the low-carb high-fat diet has proven to significantly lower
my blood glucose, and my endocrinologist agrees with me as well. If only the
nutritionist could listen to me as, instead of forcing me to use a diet that doesn’t
work on me. | hope your platform will provide us at least with some options that
we could try, of course with consent of the diabetic nurse or doctor”. (Participant 5)

“I don’t like working out the way the hospital tells me to work out. | wished there
were some alternatives the hospital recommends. | found some myself though, but
my doctor does not want me to do this. | am on one hand afraid that this type of
training is not healthy for me, but it is helping my blood glucose stay low. Why
can’t they see that this is helping me? Why can’t we find a solution based on
something that works for me as a person? It doesn’t have to work on the whole
population!” (Participant 4)

This states that participants are very upset with the lack of alternatives in nutrition and physical
activity. A successful approach on educating patients on the importance of improving their lifestyle
could be depending also on the inclusion of different nutrition programmes or exercise programmes
in their education. One last thing that was concluded is that patients want to move forward. They
agree that the current educational system is outdated and is at its last run. The group therapies were
helpful to most of the participants, but there was a resolute agreement among all participants that
improvement should be made. All participants were highly enthusiastic about the proposed platform,
especially after introducing them to the possibilities of MOOC and the capabilities of distance
learning. This suggests that patients unquestionably are opened to the change, they want to see the
possibilities of such a platform, and want to experience it as soon as possible.
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There is undeniably a need for further study on the implementation of this education platform, and
especially when considering the implementation, healthcare facilities should not abandon their
current education setting before the new platform is fully in place and offers a comprehensive choice
in different courses. This is crucial to let the patient come back to the platform, to keep them
interested and to keep them focussed on further educating themselves.

4.6 Future studies

In order for this platform to be further explored, additional studies should take place. Since there are
certain limitations in this study that could have affected the outcomes, a similar study with more
participants could take place to provide deeper understanding of the needs and requirements.
Patients, as the results have shown, undeniably want the development of the platform. Also, diabetes
educators, and diabetes nurses showed great interest in this solution. In order for this platform to be
implemented further, different studies should be considered to ensure that this platform is going to
provide patients with enough knowledge and confidence to perform their own self-management on
their diabetes.

A cross impact analysis should be considered to identify whether the inclusion of DSME as a standard
for education is changing the decision-making and understanding of consequences of lifestyle
decisions among diabetes patients. Cross impact analyses are a great way to identify how
relationships between patient-related events such as complications, changes in diet, changes in
exercise or other similar lifestyle decisions could impact the regression or progression of their
diabetes and how it could reduce patient insecurities in nearby future*3). By performing this study,
the impact of the education method can be measured on the patients.

Another study that has to be considered for the further development of the platform is technology
road-mapping combined with a trend analysis. A technology roadmap can help the development
team to reach an agreement on what the needs and the technology requirements are to answer to
patient needs and requirements, while providing a mechanism to predict the developments and
providing a framework to plan and organise these developments™**. The trend analysis can be used
as an addition to the roadmap to provide users with a platform that is in line with the current trends,
and possibly even slightly ahead of future trends in both technology and education to keep the
platform appealing to users!*3>).
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5 Conclusion

Designing an education platform for normal learners is a difficult task to carry out. Different factors,
learning methods and requirements of learners have to be taken into account while designing a
product that takes the education from the classical setting into the home environment. Education is
in ordinary setting subjected to ongoing changes where new technologies and methodologies are
being introduced, revised and let go.Just like ordinary settings, distance education faces these
changes as well. Arguably, distance learning platforms need to take a lot more into account when
introducing new content, methods or technologies to the learners, than in classical settings, which
makes it extremely important for designers to perform enough research on the needs and
requirements of learners before actually introducing any changes to such a platform. When looking at
general education, one could say this is already subjected to many different factors. Patient
education, on the other hand, is on another level when it comes to identifying the needs and
requirements of learners.

Education on diabetes is involves multidisciplinary fields of specialisations that are needed for
success. The aim is to help patients decrease the risks on developing future complications and
reaching normoglycaemic blood levels by performing intensive self-management. The study helped to
determine the needs and requirements of patients, and to develop a platform to educate diabetics on
their disease. The results and conceptualisation of ideas concluded that patient education based on
distance-learning (based on DSME) is feasible.

Patients do acknowledge that the education they have received recently was significant enough to
give them basic understanding of performing self-management. However, further education on topics
like exercising and nutrition were definitely welcomed. In order for this platform to succeed, flexible
learning should be leading. This is emphasised by the different entry levels patients come into the
system with. Some patients might use the platform as a referencing system, other might use it as an
essential guide to learn everything about their disease. Flexibility in choosing topics freely and
choosing subjects inside the topics is seen as crucial by all participants. The new and exciting ways to
transfer knowledge, and not focusing only on blocks of text, also has to include video lectures, audio
lectures, quizzes, printable material and tips and tricks for certain situations. The platform should
scale itself into a larger education system, as participants mentioned that the inclusion of “group
sessions” via video-chat and fora is a welcoming feature to the platform.

Conclusively; patients refuse to continue to receive their education, on something that is as important
to them as their diabetes, via an outdated platform, method or using outdated material much longer.
The introduction of a continuously changing environment is key to creating a platform that can be an
successful alternative to the current learning method. Patients will be committed to learning
everything that is relevant to them on their disease, and receive better support on reaching self-
management in their diabetes.
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Appendix 1 - Presented patient centred educational model

Interaction between patient and care provider models
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and exercise
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Appendix 2 - Presented decision support model during interviews

Self- Care Maintenance

Self- Care Management

Sign/Sx monitoring
Treatment adherence
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Importance of checking BG
Sign and symptoms of hypo
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Patients Electronic file:
Name, age, gender, BMI,
Drugs

Last drug order.

Lab exam.
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Appendix 3 - interview manuscript

This document describes the manuscript that is being followed during the interviewing of patients.
The guestions are numbered and up to question 3 are asked to every participant. After phase 3,
introduction of the disease, the interview follows the topics the participant is struggling with
mentioned in question 1. After topic 3 the standard flow of the interview continues.

1 Introduction of the interviewers

In this part, the interviewer introduces himself. The interviewer talks about the background, the reason
why we are doing this study, and what we are trying to figure out with this study. Also, the interviewers
introduces a bit about their background and why this interview is important to them. Also, the
interviewer mentions that the memo recorder is not going to be switched on until the actual interview
(step 3) (this is helpful to loosen up the interview).

2 Introduction of the interviewee

In this part, the interviewer asks the interviewee to introduce him- herself. By asking questions such as:
How did you find out you were diabetic? Did your family have a history with diabetes? Can you tell me a bit
about your work?

Start of the memo recording

3 Introduction of the disease

In this part, the introduction to the disease and its affection to the participants’ daily life is going to be
described. First, the interview wants to get a decent understanding about the struggles participants
have, questions such as: (1Can you describe me what the aspect of your diabetes are which you are
struggling with most?, x)What examples do you have of how these topics are affecting your life?, 3 How
did you experience the support of your physician, diabetic nurse or dietician (depending on the field) you
have received? Then, depending on the topics participants address the interview can follow itself into the
following sub-sections

3.1 | Subtopic questions (starting the questions with: you mentioned that....how do you feel about:)

e Disease and treatment process of diabetes:
4 The importance of your diabetes treatment? Why do you think is so important about intense
diabetes treatment? Followed with: s)Have you received education on what is important in diabetes
treatment, ending with: )Do you have an example of why this is important?

7€Can you tell me about how your family is included in the education on your disease? Followed by:
¢)Do you think they really understand what you are going through? And for instance how to help you
when you are experiencing acute complications like a low- or high blood glucose?

e  Using medication safely:
9)The guidance you received in using, storing and the working - mechanism of your medication? When
the participant is positive continue with: 1owhen you want to review some information about the
usage, storage or working of your medication, how do you do that? When the participant is negative
continue with: 11How did you receive the necessary information to take your medication then?
Continued with going back to the follow-up question for a positive outcome (reviewing information)

e Incorporating nutritional management into lifestyle:
(12)The way you received help on changing your diet? Do you feel you have enough knowledge to
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change your lifestyle by yourself, or do you require more help on certain parts? If participant needs
more help continue with: (13)could you tell me what these things are then?

Followed with: (14! would like to ask you about something else, what would you do when you aren’t
sure you are allowed to eat something specific or not? Followed with (1s)have you experienced this
yourself? And (1.s)How did you solve this?

e Incorporating activity into daily lifestyle:
17;the way you received guidance to change your daily workouts and come up with a workout goal?
Followed with, (18in what way did your body reacted to these changes? ending with (19have you
received instructions on how to anticipate on these changes? Like for instance, changing your diet,
changing your medication?

e Developing strategies to address psychosocial issues:
20ithe impact diabetes has had on your psychosocial state. Have you experienced any changes in your
behaviour, like for instance, have you become more anxious, angry, depressed? If the participant says
yes, (21do you have examples of these (....)? Followed with: (23How did you experience your education
on how to deal with these situations? Followed upon with: (24)ls it correct that I interpret that you feel
(better / worse) with/without receiving your education about how to handle psychosocial issues?

e Developing strategies to promote health/change behaviour:
2s)the way your education has helped you change your behaviour in terms of making healthy
decisions, and to promote your own health through, for instance, working out? Followed with 2eHave
you incorporated these changes yourself?

e  Prevention / detection / treatment of chronic complications:
(27the way your doctor or diabetic nurse has informed you about how to prevent, detect and treat any
diabetic related chronic complications? Followed with (2s) do you feel that the education you received
has helped you understand how complications form and what (not) to believe about diabetes related
complications? Followed with (29What do you fear most when it comes to long-term complications? Is
it the lack of knowing what to do to prevent them, or is it the lack of knowing what to do when you
have them? Possibly continuing with (s0)Could you give me an example of that?

e  Prevention / detection / treatment of acute complications:
31)the way your doctor or diabetic nurse has informed you about how to prevent, detect and treat
low- or high blood sugar? Followed with (32Do you feel like you know what to do when you experience
a low- or high blood sugar? Or do you still experience insecurities? Followed with (33)does your spouse,
family or co-workers also know what to do when you experience a low- or high blood glucose? Did you
educate them yourself on that?

e Monitoring blood glucose, interpreting the results and using them:
34)the way you received guidance to interpret your blood glucose and handling upon them? Followed
with (35Do you understand why it is so important for diabetics to monitor their blood glucose
regularly? Ending with 3s)How do you believe monitoring your blood glucose can help your diabetes?

4 Introduction of the DSME framework
In this part, the participant will be introduced with the DSME framework, and the nine topics will be
introduced to the participant. The participant will receive the topics he has highlighted during the
introduction of the disease (3) part, and will be told that it seems that the participant has difficulties
handling with these topics. These will be prioritised first for the participant. The reason why the DSME
framework will be introduced, is because the research wants to prioritise certain topics as well.

4.1 | Prioritisation of the topics
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Together with the participant, the interviewer will go through the DSME framework, and the meaning of
the topics.

Introduction of Distance learning

The participant will see two video’s, one about the basic education of patients, and one about the
questionnaire between the patients and the experts. Also, the participant will be introduced to a MOOC
shown on Coursera (since there are no specific course in diabetes yet, we will pick a random course in
health). By showing them the possibilities of such a platform, we can reach a clear understanding of the
participant on what MOOC's are.

5.1

Questions

377Now that you have seen the Diabetes Self-Management Framework, and the examples of MOOC and
two video examples of distance learning for diabetics, can you tell me your thoughts about receiving
education via such a platform? Followed with (3s)The topics we discussed about earlier, can be integrated
into a MOOC platform like this. By implementing a so-called decision support module, such platforms can
provide you with information to make decisions upon. If we could offer you education on these topics via
this platform, in what way would you want to receive this education? Would you prefer video, audio,
questionnaires, fora, or would your preference still go to personal education with your health professional?
Followed with: 39)So it is safe for me to assume that you would (not) use a platform like this for your
education? Ending with (s0)Could you say something more about why (not)?

Summary

In this part, the interviewer will briefly summarise the interview, the topics that have been spoken about,
and the opinion about using MOOC for education, and the needs and requirements of the participant in
terms of and educational platform for diabetics. The interviewer will ask the interviewee if that is correct,
and will thank the interviewee.
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Appendix 4 - Planning

Study timeline- Project Tracking

Prerequisites |
Definition of problem, aims and purpose 01/12/2014  04/01/2015 25
Proposing title supervisors and resources | 20/12/2014  03/02/2015 32
Handing in project plan | 20/12/2014 15/02/2015 40
Preparation [ [
Literature study 05/01/2015  15/02/2015 30
Defining study methodology | 1s/01/2015  17/01/201S 2
Defining data analysis | 15/01/2015  18/01/2015 3
Preparing interviews and resources 25/01/2015  04/02/2015 2
Data acquisition | [+]
Questionnaires online | 04/02/2015  14/04/2015 S50
Interviews 15/02/2015  31/03/2015 32
Data analysis | 0
Data analysis | 31/03/2015  20/04/2015 15
Educational model designing 31/03/2015  15/04/2015 12
Identifying needs for mock-ugs | osfo4/2015  12/04/2015 5
Low-level prototyping | 12/04/2015  16/04/2015 4
Wire framing | 16/04/2015  20/04/2015 3
Thesis writing 01/02/2015  11/05/2015 71
Handing in preliminary thesis | 13/05/2015 13/05/2015 1
Thesis defending and examination | 15/05/2015  21/05/2015 ]
ieWing ¢ and i 21/05/2015  07/06/2015 0 m
Handing in final thesis | 07/06/201S  08/06/2015 [+]

Today's Date msmclsﬁ
Start Date 01/12/2014
End Date 08/06/2015
Total Man Days 345
Duration 187
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Appendix 5 - Form study prototypes
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Disease and treatment
process

The definition of diabetes

Types of diabetes

Options for treating diabetes

Incorporate nutritional
management into lifestyle

The effects of food on glucose
monitoring

Methods for meal planning and
preparation

Sources of carbohydrates, proteins
and fats

How to make healthy food choices

Appendix 6 - DSME topics presented to patients
DSME (Diabetes Self-

Incorporate physical activity
into lifestyle

The effects of exercise on blood
glucose levels, specifically, exercise
types and durations

How to address barriers to physical
activity, specifically, physical,
environmental, psychological, and
time limitations

How to develop an appropriate
activity plan that balances food and
medication with the level of
activity
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nagement education)

Using medications safely

Action and effects of diabetes
medications on paper

Types of diabetes medications
used to treat diabetes

Potential side effects

Appropriate timing and frequency
of medication administration
Effect(s) of missed and/or delayed
doses

Instructed how to prepare
medication for injection, giving an
injection

How to store and travel with
medications

Monitoring blood glucose,
interpreting and using results

Recommended blood glucose
targets and personal targets

Self-monitoring blood glucose
equipment choice(s)

Selection, timing and frequency of
testing

Target values, interpretation, how
to use the results

Regularly check blood pressure,
urine ketones, and weight as
appropriate



DSME (Diabetes Self-management education)

Prevention, detection, and treatment
of acute complications

Symptoms of hyperglycaemia or
hypoglycaemia
How to treat low blood sugar

Actions for lowering high blood glucose levels

Prevention, detection and treatment of
chronic complications

Natural course of diabetes (progression, need for
future (additional) medication)

Relationship of blood glucose to the long-term
complications

Standards of care, therapeutic goals, preventative
care to decrease risks

Smoking cessation

Performing food inspections, monitor blood
pressure, measure blood glucose

Maintain personal care records

Developing strategies to address
psychosocial issues

Diabetic is assessed for the type of support
needed (networks)

Psychosocial issues that may occur with
diabetes and their treatments
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Develop strategies to promote
health/change behaviour

The ABC of diabetes - A1C - Blood Pressure -
Cholesterol (and suggested goals)
Appropriate screenings needed to reduce risks

How to schedule and personally plan for
screenings



Appendix 7 - Data analysis approach

ldentifying the problem

Presenting the solution
DSME
Possibilities
via MOOC
KD55

Qualitative

data

Interviewing patients

Analysing the data
Identification
Meeds and

requirements

Explain the possibilities > ?1—Dﬂn‘nn ing possibilities

Mock-ups and educational model
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Appendix 8 - Patient information leaflet ,fg%i} Karolinska

np w°

Improving self-care management among type 2 diabetic patients
By introducing an online educational portal

Information for participants

This is a study on the integration of an online educational platform with a focus on MOOC (Massive
Open Online Courses) for type 2 diabetes patients. The study is part of a research that is investigating
whether it is possible to provide patients with information via a “Decisions Support system” (DS) that
is custom tailored to their needs. This might increase self-care management and improve patient
education among type 2 diabetics. The study focusses on understanding the needs of patients in
education via an online platform. By performing discussions with patients, we can identify different
scenarios, used in the development of a new educational model for diabetics.

About the participants

Participation in this study is completely on voluntary basis. Patients have been selected between the
age of 30 to 55 years old, diagnosed with type 2 diabetes recently and proficient in the English
language. The reason why we chose for this group is because several studies have shown that this
age-group is noticeably active in finding answers to their questions via the internet. Of course, if the
participant wants to withdraw from the study, this will be possible at any given time by informing the
interviewer.

About the participation

Each participant will have a discussion that will take about 30 to 60 minutes. During this discussion, a
number of questions will be asked related to your illness and the education you (wished you had)
received. Depending on your answers, follow-up questions might be asked to get more clarification on
your needs in that particular situation. A voice-recorder will be used to record the session. After the
study has been finished, patients can receive a copy of the outcomes by leaving their email address
with the interviewer.

Is there any risk of discomfort or inconvenience?

The guestions are not aiming on any personal situations, but are designed in such a way so that we
can understand what the information needs are for patients in everyday situations. Therefore,
guestions will be very general and related to topics like: working out, nutrition, blood glucose,
handling a hypo- / hyperglycaemia etc. The participant can always skip questions they don’t want to
answer.

How will my participation help?

By providing us with better understanding of what the needs are in terms of primary information and
education towards diabetics, future diabetic patients could be provided with a solid understanding of
the importance of self-assessment and taking well-educated decisions using distance education in the
comfort of their own home. In the long run this could also prevent patients from getting severely ill.

What about my privacy?

The study will be completely anonymous. This means that the information will not contain any names
or information relating back to the participant. The participants can decide at any moment to
withdraw from the study by contacting the interviewer via bastiaan.franssen@stud.ki.se
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