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Introduction 
The study of this design course was divided into two parts. The first part was called ‘Service 
Systems Design’ and it was focused on research which identified the paradoxes and scope 
in the chosen topic. The chosen research topic was ‘Making pre-visit process more valuable’ 
and is described at length in the previous report . The aim of the second part, which is 
known as ‘Design Studio’ is to develop a solution for the problems which were identified in 
the first part of the studies. Based on the previous research, the communication skills vary 
from one person to another and each patient requires different time and attention. The 
doctors have limited time to answer to all the questions and concerns that the patients may 
have. Patients often do not prepare for their visit and then tend to forget what they need to 
know from the doctor when they are inside the cabinet due to stress and anxiety. There are 
several unnecessary visits with the specialists as the patients do not always understand 
when to see a doctor. In order to address these problems, the goal of the second part of the 
program is to design a concept for a solution. As a result of this project we propose a digital 
platform which enables patients to gain more knowledge about their individual health issues, 
empowers them to take more responsibility, helps them prepare for a specialist visit, makes 
the visitation time with the specialist more valuable, makes them more aware of their own 
health and reduces unnecessary visits.  
 

  

 



Design Process 
 
As the design is focused on healthcare, it is important to understand the stakeholders deeply 
and care about their concerns. In the previous stage of the project we defined the 
stakeholders, their needs and values. In order to make the innovation meaningful, the whole 
ecosystem has been analysed keeping each stakeholder involved. In this stage we will look 
more closely at the patient's and doctor's needs and value.  
For our design process we followed the design thinking framework  as further described.  1

Design Thinking 

Empathize 
During initial stages of project, but also during testing and interviews, empathy played a key 
role. We tried to understand each stakeholder within the context of our research question 
and framing. We deepened our understanding on the ways that doctors and patients act and 
why, their emotional needs and as well as their physical needs. As we are solving problems 
in a healthcare system, most of the problems that we encountered are not our own, except 
certain problems that we faced as patients while waiting for a doctor’s visit. Thus empathy 
for the doctors, nurses, receptionists, hospital management and patients, most importantly, 
was crucial for us. Engaging with stakeholders directly revealed the way they think and the 
values they hold to help us conclude and identify the paradoxes.  

Define 
In this stage of the project, we heavily emphasized on defining the focus of our project, 
which is, framing the right problems to be able to design the right solution. We defined the 
challenges that we want to address and we focused on patient empowerment in a system 
where patients often are just forced to accept many uncertainties of waiting period and have 
no support outside the doctor's office when they are feeling unwell. We drew connection to 
the problem by synthesizing all processes and information. The new understanding of the 
stakeholders and the problems inspired us to design a concept of a system that makes the 
pre-visit time more valuable.  

Ideate 
We initially started to ideate by drawing the problems and pain points on papers and creating 
connections. Then we researched the trends for the upcoming years, and applied to our 
context. That way we developed many future-focused ideas. We saw the connection 
between the various ideas, and merged the most relevant ones into a concept about a 
patient-support oriented digital system that would use the technology advancements like AI 

1 (n.d.). An Introduction to Design Thinking PROCESS GUIDE - d.school. Retrieved, 2019, from 
https://dschool-old.stanford.edu/sandbox/groups/designresources/wiki/36873/attachments/74b3d/Mod
eGuideBOOTCAMP2010L.pdf 

 

https://dschool-old.stanford.edu/sandbox/groups/designresources/wiki/36873/attachments/74b3d/ModeGuideBOOTCAMP2010L.pdf
https://dschool-old.stanford.edu/sandbox/groups/designresources/wiki/36873/attachments/74b3d/ModeGuideBOOTCAMP2010L.pdf


and Machine learning, in order to support the patient's and doctor's journey. We drew the 
user interfaces in paper form and digitally, but none of them were helping us to look at the 
system as a whole. It was important to understand the problem space and test the idea with 
the stakeholders to understand more in depth the complexity of the proposed solution. The 
design sprint acted as a catalyst for our ideation phase. The paper prototyping and role 
playing helped us to ideate on the more detailed parts of the concept and see the 
interactions at each touch point.  

Prototype 
Initial stages of prototyping took place during the design sprint at the end of April. As a first 
step, we created a storyboard and a visual layout (map) of the interactions to better see the 
interactions between all the involved stakeholders and our proposed system. We created 
two different prototypes - the visionary one, which would represent the fully developed 
system, and the minimum viable version of the prototype as the paper form so that we can 
already start testing it in real life and receive the relevant feedback from doctors and 
patients. The prototyping phase enabled us to find answers to many of our questions to bring 
us closer to the solution. Most importantly, the larger problem was broken down into smaller, 
testable components through prototyping. 

Test 
We tested the scenario and interactions by walking through the patient's journey together 
with various experts, and received feedback which we then implemented. It took many 
iterations and adjustments to improve the prototype. We tested the visionary and MVP 
(minimum viable product) prototypes with the experts during design sprint and also later on. 
The MVP prototype is also still in the testing phase and will continue to be tested by the 
hospital. It was an opportunity to learn about the solution and the users. Through the testing 
phase, we refined our prototypes and received valuable feedback for the next iteration of the 
prototypes. It also gave us insights into patients and doctors experiences and helped us 
devise explanations that a patient may need in the touch-points. 

Innovation approach 
We attempted to bring in the technology-push innovation approach when analysing the 
trends and technological aspects that could change how the medical system would operate 
in the future, and also by analysing the sociocultural aspects when focusing on better 
understanding the subtle and not-so visible connections between different stakeholders in 
the hospital, and trying to predict how they would change in the future by proposing ideal 
visit scenario and analysing how the behaviour of stakeholders would change when the new 
solution would be fully functioning. According to Verganti's article: “the overlap between 
technology push and design-driven innovation (..) highlights that breakthrough technological 
changes are often associated with radical changes in product meanings”. (Verganti, 2008, 
Design Meaning and Radical Innovation).  With the changes in behaviour the interpersonal 2

2 (n.d.). Design, Meanings, and Radical Innovation: A ... - Wiley Online Library. Retrieved 
2019, from https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-5885.2008.00313.x 

 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-5885.2008.00313.x


relations between the stakeholders would change, and would allow for the change of 
meaning in the sense of patients becoming more empowered, willing to take more 
responsibility for their health and the ways how the doctors and patients interact would shift 
towards co-creation, where their knowledge about health is equally valid.  

Methodology 
We used several techniques starting from mapping in the first phase of the project to trend 
analysis, storyboarding and prototyping during the design sprint, discussions with experts 
while iterating and testing and validating the prototype with specialists and patients. Each 
method, their usefulness and conclusions are all elaborated throughout the report for 
understanding how we reached our solution. 
 

● Mapping 
● Trend analysis 
● Storyboarding 
● Prototyping 
● Discussions with experts 
● Testing the prototype 
● Validating the prototype 

Framing 

Hematology focus 
In the previous stage of the project we focused on chronic anemia patient research, however 
in this stage we expanded our scope to include all the hematology department. Based on the 
input from the hematology department, we revised that the problems that we are addressing 
would be relevant for all the hematology patients, not just anemia patients. We focused on 
the hematology department also because the symptoms of chronic anemia patients cannot 
be detected easily, which means that patients who visit this department can be forwarded to 
many other departments as well, once their diagnosis has been made more clear by the 
blood analysis. There were 17 000 outpatients in hematology department, every year patient 
amount  in the department is growing by 10% and 60% of the patients who suffer from 
chronic anemia are treated in Tallinn.  

Limitations 
In the scope of this project we are currently not looking at limitations like financial needs or 
IT resources for establishing such a system. Firstly, if after the testing phase it is visible that 
there is a significant value added to patients and doctors, then we believe it would be 
relevant to consider how these limitations could be overcome. Secondly, as the development 
of such a system would take time, in the future it's possible that the situation has changed 
and these issues are no longer limiting.  

 



Due to privacy issues we could not have access to patient’s analysis results or diagnosis for 
developing our solution. Thus, our design approach was based on interviews, discussions, 
prototyping, testing and validation.  
 
We discussed our solution with the IT specialists in the hospital to have their views. They 
informed us that they were working on an idea in the past which is similar to our proposed 
concept but it may take as long as two years to build such a system. However, they are 
limited to only using the data from their system and cannot extract data from other 
healthcare providers in Estonia (e.g. other hospitals) which means, in order to proceed with 
the solution in the future, we would need to involve the Ministry of Health and also the 
government for enabling us with new laws for establishing one system for all in the medical 
field. We decided that this is outside our current scope, but would need to be considered for 
future developments.  

 



Concept Development 
In concept development we took into account the previously defined paradoxes, pain points 
and points of intervention, which we cover in the next sections. We also analyzed trends and 
ideated on the possible solutions that address the identified problems.  

Paradoxes 

In the previous stage of the project when interviews were taken, some seemingly 
contradictory statements were discovered. We marked them as crucial problems that we 
wanted to address. We matched the key problems into pairs (paradoxes), which showed that 
there are opposing expectations on patients and doctors or hospital's side. These paradoxes 
enabled us to better focus on the problem aspects and eventually we developed a concept 
that addresses these paradoxes.  We have described the paradoxes here: 

Waiting Time 
The hospital management feels that the appointments are always on time and if there is a 
delay, it is well-informed. Also the hospital provides comfortable seating area to wait for the 
specialist. On the other hand, the patients feel that the waiting period can be as long as 5 
hours and the reasons for the delays are not well communicated. The environment in the 
hospital is not relaxing for them.  

Patient of the system 
The hospital management does not believe that a specific specialist should see a specific 
chronic patient as the medical information and history is available. Any specialist should be 
able to review them and provide a treatment plan. However, the patient does not feel 
comfortable when the specialists keep changing. They want to see one specialist every time 
as this makes them comfortable and gain trust in order to discuss their health issues, e.g. a 
patient says: “I do not feel comfortable to share my problems when my doctors keep 
changing, I don't know where to start from” (from patient interview #2).  3

Responsibility 
The hospital management wants patients to follow all the instructions and treatment plan 
provided by the specialist or general practitioner (GP). If patients have any questions, they 
should see their GP or book an appointment with the specialist. Patients should never rely 
on online sources to know about their health problems as they can mislead and cause 
anxiety. But patients feel that doctors do not have enough time for them and they do not feel 
comfortable to ask the questions they had in their mind so they end up searching in Google 
to know more.  
 

3 Patient interview #2 

 



Time  
The Estonian Health Insurance Fund has allotted 20 minutes per patient for the patient's visit 
to the doctor. Doctors say that 20 min per patient is oftentimes not enough, some visits may 
take up to an hour, since some patients require more explanations, communication or are 
generally slower due to old age. Sometimes doctors work from home and end up working 
more than 12 hours which affects their performance. The ratio of how much time patients 
spend waiting for the visit and then only get 20 minutes for interacting with the doctor (as 
seen in image 1), it is a very limited time, and both doctor and patient has to be able to 
discuss all the relevant information, otherwise the patient needs to wait till the next visit, 
which can be as long as several months.  
 

 
 
 
Image 1. Pre-visit time vs 20 min. 

Communication 
The communication skills in patients, to express their problems, vary but the system only has 
allocated 20 minutes for each patient visit. It has no consideration on the time that the 
different patients may need different amount of time to express themselves or that doctors 
may need more time to explain the treatment options to the patient due to patient's ability to 
absorb the information.  

Registration 
Registration is not available online for chronic patients as some patients tend to book the 
visit through the online system several months earlier than the doctor has indicated therefore 
causing unnecessary visits. Thus the only ways to register the visit are either at the doctor or 
through phone calls and the phone lines are very often busy. Also, there is a specific time 
when the registration opens the calls for specialist visits (e.g. 4 months before the visit), and 
the ones who call first will first get the appointment. It is certainly not the most friendly 
system for patients who are feeling unwell. 

Explanation 
Patients take longer time to understand or have difficulty understanding the terms that the 
doctor is trying to tell them as they are already in stress and specialist visits are 
time-constrained. Doctors also do not have much time for a personal approach.  

 



Informing 
The hospital feels that they are good at informing patients about their delays but patients feel 
they are not aware of the delays and often choose to accept the circumstances as visiting a 
specialist is important to them.  

Preparation 
The hospital feels that patients should prepare for their visits which means they should have 
all the questions written down for the doctor. However this expectation from the patient is not 
communicated from the side of the hospital and patients are often not prepared.  

Pain Points 
Following are the pain points that a patient faces while they are visiting their specialist: 

Patients don’t know when to see a doctor 
Patients often do not know when to see a doctor as they know that doctors have little time 
and they do not want to burden the doctor if it is a minor problem. However, they do not 
know how long they should wait with the symptoms to see a doctor. They live in a confusion 
which adds to the anxiety and can result in their health condition getting worse. 

Patients generally don’t prepare for the visit 
Patients think about their problems and concerns but generally do not write them down to 
ask the doctor. They rely on the doctor to tell them what to do as they are knowledgeable 
and would know how to approach them. However, doctors due to limited time cannot support 
them. 

Communication skills vary 
Sometimes doctors end up giving one hour to a patient as the communication skills vary. As 
a result, they end up having less time for other patients. It adds to the perceived business of 
the doctor and some patients therefore don't get all of their issues or questions addressed. 
This imbalance leads to lack of emotional support and patients do not feel comfortable to 
share their problems.  

No reliable source for information outside doctor 
Patients don't always receive the answers they need from their doctor, because they either 
forget their questions, they are too unprepared to ask them or they see that the doctor is 
busy. The nurses can provide further information if patients need to ask. But patients don't 
realise that they can talk to a nurse if they have additional questions. This support system is 
not well communicated to the patients. 

 



Points of Intervention 
From the moment we had defined clear paradoxes (problems), we looked into possible 
points of intervention and we set out to find how to increase the value of the pre-visit time, so 
that there is maximum benefit, trust and support for the patient during the visit. The 
pre-visitation time could: 
 

● Empower preventative care 
● Inform patients on when to visit the doctor 
● Make specialist responsibilities clear 
● Build the knowledge base for patients 
● Give ways to track test results 
● Prepare patients for the visit 
● Provide emotional support 

 
Based on our analysis about opportunities to change the identified problem situations, we 
marked the points of intervention in the patient's journey map (see attachment 1) and also 
described here: 
 

● Solution that empowers preventative care, results in healthier patients and less visits 
● Solution that better informs patients when it's time to visit the doctor 
● Tools to prepare for the visit, making responsibilities clear 
● Building the knowledge-base for patients so they know who and where to turn to 
● Giving patients a way to better track their test results, transparency 
● Tools to prepare patients, give them and outlet for their questions and inform them of 

what the visit will be like 
● Solutions for communication touch-points so that patients can have their questions 

answered and get emotional support 
● Last preparation stage, reminding patient of content of visit, outlet for questions 
● Questions should be answered, but official follow-up is also needed 

Trend analysis 
We researched the most innovative digital trends which will shape the development of 
healthcare in 2019 and beyond. The healthcare in 2018 has experienced rapid changes. 
From blockchain technology to big data and artificial intelligence, the technology trends have 
shown no signs of slowing down. Thus the vision for the future and solution of the problems 
that we had identified were based on the healthcare trends.  
 
The research on trends inspired us to become more ambitious with our solution. According 
to the forecasts, 2019 is going to become a turning point in the adoption of new technologies 
and by 2020, the healthcare market is expected to reach $ 206 billion ("Healthcare: 5 Digital 
Trends for 2019 and Beyond", 2019).  We analyzed most progressive digital trends that 4

4 "Healthcare: 5 Digital Trends for 2019 and Beyond", 2019 

 



would play an important role in our concept development. Some of the most relevant trends 
for our project are: 

AI 
There is a momentum of Artificial Intelligence (AI) in the healthcare sector. AI robotics are 
already in use for caregiving known as an iron nurse. AI can process large amounts of data 
and constantly improves image recognition feature to innovate other health technologies. AI 
in health care can be used in the following ways: 

Medical diagnosis 
AI based image recognition is currently in use by devices for dermatology, diabetes and 
other diseases which cause changes in appearances. AI improves the speed and accuracy 
of the diagnosis. AI tools help to analyze survey data quickly.  

Medical product development. 
AI is used for drug discovery process based on early-stage data. AI reduces financial costs 
and research and development time. The most prominent examples are IBM Watson and 
GNS Healthcare AI systems which are used for cancer treatment. 

Workflow optimization. 
AI helps to automate such repetitive tasks as routine paperwork and scheduling. These are 
the tasks which medical staff often considers to be the most frustrating because of the 
monotony. 

Big Data and Analytics 
There has been a dramatic growth in medical and health data gathered about every 
individual due to the advancement of technology. It creates new opportunities for health 
organizations in terms of extracting these massive figures as a new solution to gather, 
process, interconnect, store, and analyze data for preparing a treatment plan. Healthcare 
professionals can use this big data to make the diagnosis quicker and make it easily 
available. Data analysis can also improve the efficiency within the hospital.  
 
The widespread application which is most prevalent of big data in healthcare is Electronic 
health record systems (EHR). EHR can be used for keeping a digital record of each patient 
which includes medical history, demographics, test results and diagnoses. Each record is 
saved in one modifiable file and not only saves doctors from the devastating paperwork but 
also serves as a valuable statistical source. It also can be used for intervention and provide 
warnings and reminders when a patient needs new medical examinations or procedures. 
94% of hospitals in the USA are in the process of adoption of EHRs and by 2020, a 
centralized European health record system is believed to become a reality ("Healthcare: 5 
Digital Trends for 2019 and Beyond", 2019).  5

5 "Healthcare: 5 Digital Trends for 2019 and Beyond", 2019 

 



The Internet of Medical Things (IoMT) 
By 2020, it is expected that up to 30 billion IoMT devices will be deployed worldwide 
("Healthcare: 5 Digital Trends for 2019 and Beyond", 2019).  The Internet of Things (IoT) 6

refers to devices connected with each other via the Internet. IoT has significant growth 
recently. In healthcare, the IoT is used for remote monitoring of the patient’s health through 
wearables (including ECG and EKG monitors), smart sensors through mobile apps.  
 
IoMT tools help hospital or healthcare management to monitor patients at home or on the go 
from any part of the world. Connected devices are programmed to monitor patients at risk to 
ensure they take medication, measure glucose level and blood pressure and set reminders. 
One of the newly-introduced devices of this kind is Apple Watch Series 4 which can monitor 
heart rate, calm breath, detect falls and count calories. Some of the devices, like fitness 
trackers, correspond to smartphones apps which collect and display statistics.  

Telemedicine 
Telemedicine upgrades healthcare by making it easier for patients to get access to 
specialists. It is especially important in areas outside the cities. According to forecasts, the 
global telemedicine market is expected to be worth $113.1 billion by 2025 ("Healthcare: 5 
Digital Trends for 2019 and Beyond", 2019).  Currently, the health sector is dominated by 7

video chat platforms which can be used by patients to make video calls to the physician over 
the internet which allows them not only describe the symptoms but also show symptoms. It 
can aid to reduce the stress levels of a patient and make it more convenient for them to visit 
doctors. Southwest Medical has developed a system which they call NowClinic. It is a 24 
hours service for appointments with doctors and a wait time of typically less than 10 minutes.  

Preventative care 
Preventative care is any healthcare service that protects against health emergencies. It 
includes doctor visits and dental cleanings. Certain types of medicines are preventative, 
such as immunizations, contraception, and medications used for allergies. Screenings, such 
as tests for skin cancer, cholesterol level, and colonoscopies, are successful preventative 
measures. The purpose of preventative care is to help people stay healthy. The idea is to 
identify illnesses before they become serious which keeps health care costs low. It also 
keeps people productive, enabling them to continue earning more while they enter into their 
senior years. Most people do not know that 46% of retired people were forced into it before 
they were ready because of healthcare problems ("Healthcare: 5 Digital Trends for 2019 and 
Beyond", 2019).  8

6 "Healthcare: 5 Digital Trends for 2019 and Beyond", 2019 
7 "Healthcare: 5 Digital Trends for 2019 and Beyond", 2019 
8 "Healthcare: 5 Digital Trends for 2019 and Beyond", 2019 
 

 



Personalisation 
Patients in this age has more access to their health care information. They want to use this 
data for their own benefit which means healthcare sector can use this data for 
personalization for engaging patients in their own care and driving better health outcomes. 
The younger patients who are familiar with technology want more personalization. Those 
who capitalize on the personalization are most likely to emerge as market leaders. There are 
different ways how the personalisation can be used to benefit the patient's needs: 

Unveiling Connections in Patient Data 
AI is becoming popular in health care, largely due to three factors in a recent report by the 
U.S. Department of Health and Human Services: patient frustration with the medical system, 
the pervasiveness of smart devices today and growing expectation of on-demand services. 
AI’s is able to drive personalization at a larger scale to change how health care sectors 
interact with patients. 

Personalized Digital Content 
Consumers are more likely to do business with a company that offers personalized features 
and services which makes personalization a priority for health care sector. Dignity Health 
and ProKarma developed an app which can be used to view the medical records. For more 
patients today, turning to their smartphone or computer for health information is a typical 
behavior - 62 percent of patients search for info on drug prescriptions, and 58 percent 
search online to diagnose their symptoms ("Trends in Healthcare Personalization - 
ProKarma", 2019).  Such platforms can align with modern patients.  9

Ideating for concept development  
The trend analysis served as a catalyst for developing different ideas on how to address the 
previously identified problems and paradoxes and helped us envision how the healthcare 
system could look like in the future and how the patients would interact with the healthcare 
system if there were new solutions that addressed their issues. We then merged these 
various ideas, based on their relevance, into one cohesive concept - a vision for a digital 
platform that would support the patients and doctors interactions.  
We were developing not only the vision of the proposed concept but also the stages in which 
a project can be realized, starting from the very basic working paper prototype that can be 
tested already during this project stage, in order to receive the first feedback. We believe 
that it is possible to develop the working versions of the system in each stage even before it 
has reached its full functionality. 

Forecasting 
We forecasted a medical system which has all the relevant data of the patient including 
medical history and demographics. The system can be accessed 24 hours which will enable 
the patient to understand their symptoms. The system will support the patient while they wait 

9 "Trends in Healthcare Personalization - ProKarma", 2019) 

 



to visit a GP or a specialist. The system also records all the advice and suggestions given by 
the doctor and can remind the patients to follow them or can show how well the patient is 
following them. Additionally, the system recommends lifestyle changes and suggestions on 
diet, non-smoking etc. to improve the health of the patient and gives the necessary tools to 
prepare them before the visit. The solution forecasted touches all the identified interventions.  

Backcasting 
The concept that we forecasted was developed taking into account the trends that we 
identified for a possible future scenario, however then we shaped the solution into what can 
be done in the present to reach future goals which we call backcasting. The first steps that 
can be done right now creating and testing a patient preparation form which would include a 
speciality description and questionnaire of patient's symptoms, medication etc. The stages 
through which we can reach the forecasted plan are as follows: 

Concept proposal  
Based on the previous work, we devised a concept for an official system that enables 
patients to search for information about their health, that is tied into the rest of the medical 
system. It can give them personalized information about their health, suggestions on what 
they should do to take more responsibility for their health.  
Medilumen is an algorithm based smart system which empowers patients by informing them 
about their health and enabling them to better prepare for the doctor's visit. 
Medilumen facilitates the relationship between doctors and patients and aligns the 
expectations between the two parties to make the whole process of visiting the hospital a 
smooth experience. The full concept and it's development is described in detail in the next 
chapter.  
 

  

 



System development 
When we had defined the idea for the concept, we set out to design the system as a whole. 
It wasn't straightforward journey - it took us a lot of different tools and methods to design the 
full concept of the system, with many iterations and feedback implementation along the way.  
Based on the problems and opportunities defined previously, we defined what would be the 
goals of the Medilumen system.  

Goals 
- Use the pre-visitation time more effectively. 
- empower patients to be more responsible about their health, and better prepared for 

doctor's visit.  
- Capture the moments when patients are struggling and turn those moments into 

opportunity for patients to learn more about their health condition. 
- Enable patients to better know when to visit their GP due to personalized feedback 

from system about their symptoms. 
- Enable responsibility in patients through understanding of health and how lifestyle 

choices affect their health. 
- Act as a filter to reduce unnecessary visits so that patients would know better when it 

is a real need to visit the GP or specialist. 
- Empower patients to practice preventative care through asking themselves the same 

questions as the system asks and form healthy habits over time. 
- Enable patients and doctors to have more meaningful and knowledgeable 

interactions.  
- Enable co-creation with the doctors about patient's health decisions.  

User needs 
Based on the stakeholder's map and the values that we had identified in the previous stage 
of the project, along with the new system goals, we assessed the needs of patients and 
doctors in regards to having most value from using Medilumen system.  
Every user group would require separate access to the system. Specialist doctors, nurses, 
GPs would have similar functionality, with certain differences based on what specific data 
they need to access, as it's clear that not everyone needs access to all the patient's data, but 
doctors could benefit from access to analyzed and summarized version of patient's 
symptoms. At this stage of the project development in order to use our allocated time most 
effectively, we decided to look only at patient's and specialist doctors needs, as it would 
allow us to make more detailed assessment of needs. The user needs for other medical staff 
can be extrapolated in the future.  
 
According to our research, we have found that chronic patients are the best taken care of 
(they already know why they are visiting a certain specialist and what to expect). First time 
patients take the most time and would benefit the most from being supported with a 

 



preparation system. Therefore in the scope of this project stage we focus mostly on first time 
patients.  
 
Patients needs from the system 
 

● System guides the patient through the waiting time.  
● Tracks patient’s overall health status (via patient’s added symptoms, system’s 

analysis of data and summaries) 
● Keeps records of patient's treatment suggestions 
● Keeps records of patient's medicine needs  
● Can cross-check symptoms according to patient’s medical history 
● Can provide specific recommendations for the patient's condition to take steps 

towards better health 
● Suggests relevant articles to read on patient's health specific topics and general 

health issues 
● Helps prepare for the doctor’s visit by providing relevant information on speciality 

therefore managing expectations on what can be expected from a specific doctor 
● Help think through the symptoms and relevant information before the doctor's visit 
● Can communicate with doctors the prepared questions 
● Can remind when to apply for a doctor's visit 
● Remind when the patients need to do blood tests 
● Inform patients about the different stages of their disease, it would raise the 

awareness and understanding.  
● Inform the patient on expectations about how the communication is expected to 

happen in the doctor’s office (i.e. there are ~20% patients for whom mother or wife 
dominates the meeting, instead of patient himself.) 

● System would propose predefined question suggestions that patients can ask to the 
doctors e.g. What can I do until I know the diagnosis? 

● Personalized approach to patients health 
● Access to a summary of the doctor's visit followup on treatment aspects that the 

patient should be informed about  
 
Doctor’s needs from the system 

● See the relevant patient’s symptoms and medications in a clear and analyzed way 
(according to patient's prior medical information) 

● See the patients questions 
● System would help patients get more prepared and arrive at the doctor’s office more 

aware of their health situation and more responsible. They would know why they are 
visiting a specialist.  

● Patients can better communicate their symptoms 
● Patients would know what questions to ask and wouldn't forget to ask them 
● Due to patients understanding their symptoms better, reduced amount of 

unnecessary visits 
● Doctors could easily update treatment adjustments for the patients when required. 

 



● Doctors would receive the notifications inside the system on GP updates 
(e-consultation) and for patient's analysis results.  

● Help convey better communication between the GP and the specialist 
● Patients, especially first time patients, need to be reminded that the patient needs to 

do the blood analysis 1-2 weeks before the doctor’s visit (not right before, because 
then the doctor doesn’t have the results yet and their time is wasted) 

● Guide the patient to ask specialist-specific questions, informing that general 
questions or questions from other specialities are primarily answered by their GP. 
Therefore raising awareness about how the specialist doctors work, and where to 
address different types of questions.  e.g. predefined questions or topics (which can’t 
be automated to be answered by the system) with a chance to elaborate.  

● See the analyzed and summarized version of patient's relevant lifestyle data e.g. 
about smoking, alcohol consumption, acute infection.  

● When the doctor has completed their notes during the visit, the system creates a 
summary of the key aspects that the patient should be informed about  

Patient preparedness 
In collaboration with the hematologist Dr.Kõdar we have devised the list of items about what 
information the hematologist needs to receive and communicate with the patients. When 
developing the Medilumen system, we propose that all points should tie together to one prep 
system. 
 
Hematologist needs to understand from patient: 

- Does the patient know why they’re there? Why have they been referred to a 
hematologist. 

- What are the symptoms and complaints (if there are any), when did they start? 
- The complaints and symptoms might not be relevant to the issue of why they were 

referred, this needs to be figured out during the visit. 
- What are the related diseases? 
- It’s very important to know which medications the patient is using. 

 
Hematologist wants to know in general: 

- What could be the reason for the change in blood content? 
- Is it related to the patient’s complaints? (hematology patients could actually lack 

specific complaints or have many different complaints which reveal themselves 
through the blood disease) 

- Is there a need for a solution and how fast? (blood transfusion, iron deficiency 
treatment etc.) 

- How fast can the change progress? 
- What is the optimal plan for tests? 
- When is it possible to give the patient feedback about their test results, when can 

they come back or when can they call? 
  
Ideal patient from hematologist's point of view: 

 



“For me, there is no ideal or not ideal patient. A person who isn’t feeling well may not always 
behave adequately, always consider that a sick person may be more irritated, more 
sensitive, or have a mental block and not able to remember everything. It is of great help if 
the patient knows what medications he or she is taking - some take the medication 
packaging along, for example. Ideally, the GP nurse or GP could advise the patient in 
advance about why he or she is being referred and that the visit may not provide them with 
answers and solutions to all complaints. Some come with huge hopes, but others have no 
idea about what hematology even is. Perhaps the ideal should contribute to improving 
overall health awareness (including elementary anatomy, physiology).”  10

How the system works 
The system doesn’t address just one part of the patient's journey, but looks at the whole 
journey and is there to support the patient in the most confusing moments. There is no focus 
on just the pre-GP visit or pre-specialist visit time, but for all the time that patient spends 
before and after the visit. A place where a patient can make notes, track the symptoms, add 
a health diary, review the summaries and prepare questions and answers before the doctor's 
visit and after the visit review the followup notes from the doctor. 
We made the shift from just the pre-visit time because it made sense to also address the 
issues in the other parts of the patient's journey with the same system. We want to create a 
uniform system that addresses the whole patient's journey and can support the patient all the 
time- before, during and after the doctor's visit.  
Medilumen also allows you to ask questions, receive answers, see these questions during 
the doctor’s visit, allowing for more meaningful and prepared visits. 
 
The system would need to extend beyond the hospital, it would support the patient’s 
interactions with any medical institution, so that the patient is motivated to add and track his 
overall health progress and lifestyle choices that affect the patient's health across different 
medical institutions.  
 
The system is embracing the preventative care approach instead of reactive care. If the 
patient has deviations from his normal health indicators, it would recommend the relevant 
next steps like visiting GP for an overall health checkup.  
 
System would send notifications when there are any news or reminders from the system.  If 
the patient isn't logged in, they would be without any sensitive information, but notifying that 
there is a message or update from the system. It could be in email or sms format or 
alternatively in a light version of the app which doesn’t include the sensitive information. 
 
If the symptoms have already been communicated to one doctor, the patient doesn’t need to 
add them again and again before each specialist's visit. If there is a long time before the next 
specialists visit, the system can ask reminders to simply update the relevant symptoms by 
asking if these symptoms and last used medication are still relevant.  
 

10 Ideal patient view from Dr.Kõdar. 

 



System would build awareness that the patients won’t receive all the answers about all the 
different problems from one specialist. The system should inform that a specialist is 
responsible for specific issues (e.g. hematologist would answer the blood-system related 
questions) and the other, generic questions would be directed to a knowledgeable nurse, a 
GP or other specialist that is relevant. .  
 
As the symptoms can be very variable and the expertise still lies in the doctor's hands, the 
system would not give a diagnosis but would provide the suggestions on lifestyle choices 
that a patient can make. The system would however analyze the deviations from the norm, 
and would be able to identify the triggers which mean that the condition is unusual.  
 
The system would also serve as a support in terms of reducing anxiety. Because when the 
patient can receive the initial analysis on their symptoms and receive the suggestions, it 
means that they can take control over their condition while they wait until the doctor's visit.  
 
When suggestions on lifestyle changes are not relevant for the patient and don’t help, the 
system could still provide some recommendations that patients could do during the waiting 
time, so that it would add value to patient’s wellbeing, health, peace of mind, give some 
sense of control and support them emotionally i.e. talk to family, friends, reach out to a 
support group or social services.  
 
When the doctor receives the analysis results, instead of current long sheets of numbers, the 
system would highlight the deviations from the norm therefore allowing the doctors to faster 
find the needed indicators to be able to decide the treatment options.  
 
When the patient asks questions, the doctor can see them during or shortly before the visit in 
a prioritized way. Doctor can select which questions she can answer right away and which 
questions will be directed later to be answered by a knowledgeable nurse.  
 
Lots of questions are maybe already asked by the GP. - then the GP could fill in already, or 
the patient before the GPs visit, but the data wouldn’t get lost, wouldn’t  stop at the GP.  
Patient needs to explain once, and all the doctors can see.  
 
Instead of turning to google where patients get generic answers and it even adds to their 
anxiety. A patient in their interview states: “I was doing some research online but I never saw 
any connection to anemia or any connection between all of those symptoms [that I had], they 
were all very separate. (..) if you google any symptom you always find [that it is linked to] 
cancer.” (Patient interview #3)  Instead of the generic answers, the patients would get the 11

specific advice, relevant for their own medical history. 

11 Patient interview #3 

 



 

Functionality 
Data management and analysis 

- Gathering data about patients through X-Road 
- Analysis of submitted patient data like answers to lifestyle questions and system 

usage patterns  
- Analysis of medical history, genetic info (if and when it becomes available for 

patient's use), and available previous test results 
- Analysis performed by narrow AI algorithm, which detects patterns on larger scale 

and compares to individual patterns 
- A middle layer who checks the information and interactions at first 
- Logical categorization of data 

 
Information database 

- Information about all hematology related (speciality-specific) terms and diseases 
- Logging in to personalize content based on analysed data available in the system 
- Equal access for patients and doctors to patient's medical history and notes; patient 

owns the data 
- Clear sources of information for transparency 

 
Answering questions and providing suggestions 

- Digital analysis of patient's health condition and deviations from normal, based on 
test results, medical history, genetic information and answers to questions about 
patient's lifestyle 

- Personalized answers to questions based on personal data 
- System guides a patient to the right specialist, helps book time if needed 
- Possibility for e-consultation with doctor, second opinion possibility 
- Suggestions and feedback for patients on what to do 

 
Preparation process 

- Doctor sees relevant data about patient, data is analyzed and qualitative, based on 
preliminary analysis by system. 

- Patient can ask their own questions and receive preliminary answers from the system 
- Patient receives questions from doctor 
- Patient can answer the doctor's questions 
- Predicting length of visit needed, severity of need 

 
System access platforms 

- System access via secure login (ID, Smart-ID, mobile ID, bank login etc) 
- Full access to data via PC 
- Light access to some parts of the system to add symptoms and see the summaries 

via phone, tablet, smartwatch 

 



What we want to communicate via the system for people to know 
 
How tracking your health is essential to understanding your body? There are several 
reasons: 
 

● Symptoms can get worse so tracking helps to understand that it is the time to see a 
doctor.  

● Diet or lifestyle changes can affect health as well, tracking helps you to understand 
the changes required to get healthy. 

● Tracking medical data (heart rate, blood pressure, glucose levels etc) can provide 
valuable information for the doctors and improve your health awareness 

● It helps you to communicate with the doctor specifically about the frequency of the 
symptoms occurring.  

 
Based on functionality needs, we devised the first version of system overview and 
interactions (image 2).  
 

 
Image 2. System's overview. 
  
Based on later developments, more thoughtful considerations and feedback we saw that this 
scheme would need to be revised, and instead of diagnosis system there would be instead 
disease profiles which would be compared with patient's health data therefore allowing for 
the system to make suggestions. But the diagnosing part would still remain doctors 
responsibility.  

System development stages 
We developed 3 stages in which we propose a system would be developed. Each next stage 
would build on the results and functionality from the previous stage.  

1. Paper form for testing patient preparation forms. 

 



2. Digitally accessible patient preparation form and informative description on relevant 
speciality. Link to the form could be sent via sms which patients already receive 
before the visit.  

3. Fully functional digital system. 

Stage I  
 

Stage II  Stage III  

WHAT 
Paper forms from the 
registration before the visit.  
 
 
 
HOW 
Patients are asked/ 
reminded that they could 
better prepare before the 
visit. That would allow them 
to better explain the 
symptoms and medication 
that they take and ask better 
questions during the visit. 
Patients are informed on 
why they are visiting a 
specific specialist.  
 
Value / behaviour change 
Patients come to the 
doctor's visit already 
prepared, therefore allowing 
more effective 
communication during the 
visit. Less delays during the 
visit due to trying to 
remember things.  
Patients know why they are 
visiting the specialist.  
 

WHAT 
In addition to Stage I: 
Digital form that's accessible 
from hospital's website 
SMS that links to the digital 
form.  
 
HOW 
In addition to Stage I: 
Improved guidelines on how 
a patient can better prepare.  
Semi-digitized symptom 
adding options.  
Informative information on 
how a patient can take more 
preventative care measures. 
 
 
 
 
 
 

Extra value / behaviour 
change 
In addition to Stage I: 
Patients can fill in the digital 
version of the form. They 
can select from predefined 
symptoms the most relevant 
options and don't have to 
write everything, but can 
write if there are specific 
things they want to add.  
 

WHAT 
Fully functioning digital 
system 
 
 
 
 
HOW 
In addition to Stage II: 
Symptom detection & 
monitoring. 
Personalized symptom 
analysis and 
recommendations. 
Notifications  (on phone/ in 
system). 
Follow-up after the visit. 
Voice to text and other 
features to be suitable for a 
wider pool of patients.  
 
 
Extra value / behaviour 
change 
In addition to Stage II: 
Patients are supported by 
the system and can make 
more knowledgeable health 
decisions.  
Can receive preventative 
care measure 
recommendations. 
Can monitor their own 
health better. 
Less unnecessary visits to 
doctor. 
Faster access to doctors 
when the symptoms are 
severe.  

 
Table 1. System development stages.  

 



Based on the three stages that are described in the table 1 above, we have devised a 
following route that would allow to gradually integrate the knowledge from all the previous 
work towards the system's development. It would still allow for working solutions every step 
of the way.  
 
Stage 1: 

Step 1 - Questionnaire:  
Prepare a questionnaire that can be filled out before the visit. It will enable patients to 
remember when the symptoms took place and express their concern and also ask 
questions to doctors.  
 
Step 2 - Prepare specialty descriptions:  
By receiving information on specialty, patients can be more informed about the 
specialist that they are visiting, and why they were sent there.  
 
Step 3 - Improving Questionnaire:  
Analyze the data and feedback from the questionnaire to develop the questionnaire 
further and improve it.  
 

Stage 2: 
Step 4 - Online Questionnaire and specialty description:  
Make the questionnaire available online so that patients can fill-in before they come 
to the hospital with more time in hand. The speciality description is in the same 
location online 
 
Step 5 - SMS with online link:  
Send sms with link to the online form in order to remind patients that they can fill in 
the form for preparing themselves for the visit.  

 
Stage 3: 

Step 6 - Knowledge hub:  
Develop a knowledge base (articles, videos on most important topics) for all 
hematology patients so that they can learn more about their problems in simple ways.  
 
Step 7 - Testing knowledge hub:  
Introduce the knowledge hub to the patients and test if it is user-friendly.  
 
Step 8 - Symptoms Tracker:  
Develop a system where patients can input data about their symptoms and how they 
are feeling at the moment. This system acts like an e-diary to collect info for the 
patients and also use it later to send analyzed data to doctors so that doctors can 
identify how drastically the health condition is improving or deteriorating.  
 
 
 
Step 9 - One system:  

 



Develop a system that is connected with X-road, genetic data, laboratory tests and 
doctors recommendation all in one platform for using all these big data for analysing 
and personalizing treatment plan for the patient.  

 
Step 10 - Support:  
Develop an algorithm that extracts data from the e-diary to communicate what should 
be done while the patients wait for doctor’s visit, acting as a support for the patients 
while they wait.  
 
Step 11 - Booking appointments:  
Develop a system that can understand the severity of the symptoms and can book an 
appointment to visit GP or specialist which also reduces unnecessary visits.  

Shift in meaning and roles 
When we design the system, it's interactions and functionality, we focus on patient's taking 
responsibility, and patients becoming more empowered. “Most [patient empowerment 
definitions] focus on the concept of the patient taking an active role in his own disease 
management  and supporting that participation by learning all he can about his disease or 
condition and treatment options.”  12

It is not just about 'empowering' patients in the way that someone would constantly provide 
the service to them. It's rather about creating conditions and environment where patients can 
feel that they can take more responsibility and feel empowered:  “We need to create 
conditions whereby people can “empower” themselves.(..) Patient empowerment doesn’t 
mean ‘giving’ people power. Rather it’s about ‘enabling’ them to recognise and use their 
power.”  13

Once the patients have access to reliable information about the medical conditions that are 
specific to them, their personal treatment options and medically relevant summaries of their 
symptoms, they would begin to gain more understanding on what they can do by themselves 
to improve their health condition. Initially the support would come from the system by giving 
advice on what they can be responsible for, but later on, with greater understanding, they 
would learn to make more decisions by themselves.  
 
How the roles of stakeholders would change (behaviour change) 
Doctors would no longer be the only place for wisdom, the only place where to get the 
answers. It would shift towards the collaboration instead of being served the answers which 
they don't always completely understand.  
Patients would become more aware, empowered of their health, more responsible.  
The patients role in terms of their health responsibility would change from reactive to 
proactive. According to  European Patient Foundation (EPF), empowerment approach 
“aims to realise the vision of patients as ‘co-producers’ of health and as integral actors in 
the health system.”  14

12 https://www.verywellhealth.com/the-wise-patients-guide-to-being-an-empowered-patient-2615075 
13 https://powerfulpatients.org/2018/05/22/what-does-it-mean-to-be-an-empowered-patient/ 
14 https://powerfulpatients.org/2018/05/22/what-does-it-mean-to-be-an-empowered-patient/ 
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The whole process of patient's journey could be a co-production with the doctors. It can start 
early on in the patient's journey. 
Patient and doctor interactions would change from one-sided (where the doctor knows it all 
and patient expects the right answers) to collaborative (where both patient and doctor are 
aware of patients health issues, patterns and can make decisions more collaboratively).  
 
Medilumen would enable each one of us to be more aware and responsible about our own 
health. All the medical information would be given back to the patients, allowing doctors to 
become more like guides and advisors who can help make better health decisions in 
collaboration, and support when dealing with severe illnesses, but would open up the 
treatment adjustments based on patients personalized data and allow patients to make more 
educated health decisions by themselves.  
 
At the same time there has to be consideration for patients who are not ready to take so 
much responsibility. Empowerment has to be mindful to suit every individual patient's needs: 
“recognizing that there are degrees of involvement and not all patients wish to be 
‘empowered.’  There is a spectrum of interest in wanting to assume an active role in care – 
from being passively receptive to fully engaged. It is up to the patients themselves to choose 
their own level of engagement.”  15

In the long term the system would help patients follow more closely their health, make 
lifestyle or other adjustments along the way and generally be more healthy due to 
preventative measures which would less often result in severe health conditions, and more 
often in catching the issues early.  
 
Ideal visit 
We have devised a list of characteristics and practices on how the patient and doctor can 
create the most value during the visit - their ideal interaction and communication scenario.  
It is a scenario where everything happens smoothly, when everything is communicated well, 
there are high quality interactions and value added to patient's and doctor's journey, and 
their needs are addressed.  
 
Patient arrives prepared (what the doctor needs/expects): 

- Knows their symptoms and complaints (e.g. have a list of them) 
- Is able to communicate well (there will, of course be exceptions - people for whom 

there will always be some communication barriers either due to their health or due to 
other factors, but to be able to communicate in a prepared manner) 

- Is able to receive information well (for some patients their illness or other factors 
might prevent this from happening, so there need to be alternative solutions for when 
they are not able to receive and comprehend all the information during the visit - 
there have to be ways how they can access all what's been communicated during the 
visit also afterwards when they regain the ability to think more clearly/or their relatives 
can explain to them - it has to be simple enough to understand) 

- Has a clear list of questions 
- Takes notes of what the doctor says 

15 https://powerfulpatients.org/2018/05/22/what-does-it-mean-to-be-an-empowered-patient/ 
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The doctor is (what the patient needs/expects): 

- Approachable 
- Trustable 
- Easy to talk to and explain the issues in full 
- Able to provide emotional support 

 
It is not about the amount of communication, but the quality of it. With the change of roles, 
doctors will need to be more open towards expecting patients who are prepared, so they can 
communicate about the same topics easily.  
 
With the Medilumen system, patients and doctors could get closer to this ideal state and 
reach a good engagement and understanding throughout the whole journey.  
We can turn the empty and anxiety-filled waiting time into a learning experience from which 
both patients and doctors benefit.  

Prototyping & Validation 

Storyboarding 
During the design sprint we developed two different storyboards (image 3) that included the 
patient's journey starting from noticing the symptoms to going through the journey and 
interacting with the doctors and with the Medilumen system. In one scenario the system was 
able to give recommendations for the patient, he followed them and got well, without the 
need to visit the doctor. In the second scenario, the patient consulted the system and the 
symptoms were severe enough, therefore he was recommended to visit the GP and then 
hematologist. The system then supported his journey and communications with the doctors.  
  

 
 
Image 3. Storyboard on patient's journey. 
 
The value from storyboarding was to have a visual overview on the patient's journey, 
including the interactions with the hospital staff and the doctors. The storyboarding gave an 
idea of how the customer journey will look like and also it gives a general idea of how long 

 



each step within the journey will take. We developed the first version with IT specialist 
present, so we could include some of the feedback on how the system will communicate 
already when creating the storyboard.  

Interaction prototyping 
In the next prototyping part we created a physical prototype of the environment - a 3D 
prototyped paper layout (image 4) with relevant locations and touch-points like patient's 
home and his computer, car, GP's office, laboratory of blood analysis, hospital, reception, 
waiting area, specialist’s room to laboratory within the hospital. and personages like patient 
Janno, GP, hematologist and nurses. 
 

 
 
Image 4. 3D prototyped paper layout of environment.  
 
The goal of the prototype was to empathise with the patient's and doctor's journey and see 
the interactions in a more detailed way than the storyboard.  
We role-played through the scenario from different points of view (both from patient's and 
from doctors) to better understand their interactions among each other, and with the 
proposed digital system. We repeated this journey more than 10 times with different 
specialists from hospital (like IT, communications, customer service, board member) and a 

 



patient, in order to gather the feedback, adding iterations as we go along. The role play 
helped to identify where further developments are required and where in the system, the 
solution is effective or not effective. We discovered that our proposed system could better 
facilitate the interactions between patient, GP and hematologist, allowing to only enter the 
relevant patient's information in the system once, and having relevant parts of the 
information accessible by specialists in an analyzed and summarized way.  
We also saw that due to distances between the different locations, and patient not always 
being at home, at his computer, the patient should be able to receive notifications about the 
updates from the system on his phone.  
There was a lot of other valuable feedback from the specialists, and information on how 
PERH currently operates, which we have integrated into our final concept on how the system 
would work.  

Paper patient preparation form  
We designed paper preparation form for the first time patients (see attachment 2) and also 
the initial version for repeating patients (see attachment 3) as a communication tool to 
encourage more prepared conversation between patient and a specialist. The form is a one 
part of the larger, fully functioning system - the most valuable part in terms of patient 
preparation for the visit. The form that can be tested already now, without investing a lot of 
resources into heavy IT system development, which could also take a long before digital 
testing is possible. 
We chose to develop a first time patient preparation form, as the first time patients usually 
take the most time during the visits, because the doctors need to explain a lot of generic 
things like, why the patient is there, what the hematology department is doing and ask about 
patient's health condition, symptoms, medication, lifestyle choices etc. The reason for 
choosing the first time patient's form was also that hematology department saw that it could 
be the most valuable advancement in terms of a prepared patient. 
Before testing, we initially reviewed and tested the form among ourselves, and then took it 
through several loops of improvements that were based on feedback from hematology 
specialist (Dr. Kõdar) and innovation specialists (Siiri Heinaru and Katrin Aarma).  
Currently the patient preparation forms are being tested in PERH hematology department in 
Estonian language. The testing has been going on for more than a week and we have 
already received the initial feedback from Dr.Kõdar: 
 

“The time for evaluation has been rather short for making definite conclusions. However 
as approximately 40% of patients are Russian speaking we need Russian versions as 
well. So far I have asked the questions myself. We need to add important questions 
about smoking, alcohol consumption (in units, with explanation in ml), and about recent 
acute infection (eg within 8 weeks).  
Generally the time in the waiting room has not been so long as anticipated, not much 
time for filling in. In the future the questionnaire should be better taken at home digitally, 
if available and possible.”  16

 

16 Initial patient preparation form testing feedback from Dr.Kõdar. 

 



These forms will continue to be tested in PERH even after collaboration in Design Studio 
context ends. The involved specialists see that they could have a potential in improving the 
patient preparedness also in other departments.  

Digital prototype 
The final version of the Medilumen system is envisioned as a digital platform, therefore we 
set out to develop the prototype that would resemble and include the value and benefits that 
the patients and doctors can receive from using such a system.  
We started with paper version of UX screens that included the results and improvements 
from previous stages of prototyping (storyboard and interaction map).  
The first screens were made digital in UXPin, following the patient's journey and interactions 
(images 5 to 8). 
 

 
Image 5. Welcome view. 
 

 
Image 6. Suggestion view. 

 



 
Image 7. Patient preparation view. 
 

 
Image 8. Summary view. 
 
Then we developed a flowchart of patient's and system's interactions (image 9), so we can 
better see how the digital journey of the patient would look like and what would be the 
options for the choices both on the patient's side and on the system's algorithm side. 
 
 

 



 
 
Image 9. Patient's and system's interaction flowchart. 
 
The flowchart provides a scheme on how the system operates, what data it uses, what 
decisions it makes and what suggestions would be provided for the patient. 
 
On parallel we also developed MVP paper patient preparation form as described in the 
previous chapter. The goal was to also integrate the feedback and adjustments from testing 
of the paper form into the digital form as part of the whole system.  
The differences between paper preparation form and digital form are the ways of interaction 
- how the patient could interact with the form. The paper form only allows empty space for 
the patients answers. The digital form would allow the patient to select the symptoms from 
most common options from easy to select choices and when the patient visits the symptom 
page next time, they would already be pre-filled, the patient could only update the 
symptoms. (image 10). 
As every person has their own individual aspects of the health condition, there would be 
options to personalize the typical symptoms to patient's individual medical history.  
 

 



 
Image 10. Symptom view. 
 
The digital system would also be able to analyze the patient's answers (the selected 
symptoms) and give relevant suggestions on their lifestyle choices, additional 
health-knowledge materials, and recommend to see the doctor when the symptoms are 
deviating from their normal condition (image 11). There would be options to answer 
questions from doctors and write down their own questions in the patient preparation page 
(images 12 and 13). 

 



 
Image 11. System's recommendations. 
 

 
 
Image 12. Patient preparation view. 

 



 

 
Image 13. Questions for doctor. 

  

 



Re-contextualization 
During the project our main research and main focus was related with hematology 
department. As we gathered feedback during the design sprint, and from hematology 
specialists, we saw the opportunity for the same system to be valuable also in other 
departments where patients and doctors could benefit from more prepared and 
knowledgeable patients. 
We discussed with hospital innovation specialist and with IT person who was involved in 
developing similar solution for the hospital in the past. We came to conclusions that this 
system would be valuable for most departments that are in the outpatient clinic.  

IT & innovation specialist feedback 
2 years ago there was already attempt to create a similar solution, which in a way validates 
the need for helping patients get more prepared before the doctor's visit. It didn't get realized 
because at the time there were limited resources (both financial and human resources) and 
other things took priority.  
For our system there was a lot of feedback that we summarize here.  

- Patients would ideally have opportunities to both fill the preparation form before the 
doctor's visit (at home) or also do it before the doctor's office while they wait. Patients 
need to be able to take control on when & why. That means that they could fill the 
form at their own convenience. 

- An example from psychology field - in psychology the doctor has to write exactly the 
words that the patient is saying. If the patient would prepare/write the symptoms 
before the visit, the doctor wouldn't have to write that part, so it could be very useful.  

- We should consider thoroughly who would provide the information that the patients 
can read in the portal (all the descriptions, health recommendations). If those are 
doctors - what would be the motivation for the doctors to provide the knowledge. Our 
proposal is that the texts and descriptions and can be written by communication 
specialists, but confirmed with the doctors (so it's a collaborative work, but doctors 
due to their high load can be involved only when necessary to make sure the 
information is medically relevant and high quality). There would need to be at least 
some incentives to motivate the doctors, apart from the improved meeting quality and 
reduction in unnecessary visits (which are harder to measure).  

 
Feedback on system developments: 

- Once the digital system is developed, the implementation time could take 1 year if it's 
implemented via hospital or 3 years if it's implemented via government.  

- Implementation costs for patient's education via system - creating a 2 min video for 
e.g. what the hematology department does, would cost 3-5 thousand euros 
(according to their previous research). There are some videos available from other 
institutions which might be bought and used, they would cost 500 eur each.  

- The current sms that is sent to patients is 240 characters and all the characters are 
used already. So for the future the sms text should be revised and optimised.  

 



- Suggestion to test paper forms, then next step before we test the link to the website 
could be to test how the patients fill in the forms in the waiting area before the doctors 
visit in a digital device (via phone or tablet). This is a very valid suggestion, and it 
makes sense that this step could be added for the testing purposes before sending 
the link via sms to patients. A person who is responsible for testing could hand out 
the digital device in the waiting area before the doctor's visit and collects the device 
right after the doctor's visit (so the patient could use the form with the answers also 
during the meeting). The same person would then collect the digital device from the 
patient after the doctor's visit and ask for the patient's feedback on how this process 
has helped them. For a long-term use this would not be sustainable yet, as then 
someone needs to always track the digital devices. If however in the future hospital 
has solutions to provide digital devices for each patient during their stay in hospital, it 
could be valid option.  

- The preparation questions would affect how the doctors interact with the patient - 
they would need to change the behaviour and be on the same page with the patients 
(so that both are actually talking about the items that the patient has thought through 
and is willing to discuss with the help of this preparation form).  

 
For further improvements we also received other suggestions to consider, which can be 
valuable when developing the digital prototype. We didn't answer these questions yet in our 
current project stage, because they will have to be addressed in later development stages 
and by involving further experts from IT and other fields: 

- how the identification via phone can happen (as via phone can't use ID card). 
- There was a recommendation to access patient's data through already existing 

Hospital's systems (instead of building new channel to connect with e-Health), as it 
would be the same information available.  

- There would be some groups of people who are not so familiar with digital 
technologies e.g. patients with glasses (who forget their glasses at home), and 
people with hand tremors. There would need to be alternatives for them to use.  

- In comparison with https://ipatsient.itk.ee/  - they have the patient portal, but they are 17

very much duplicating the info that is in Digilugu. And the records that the portal 
keeps about patient visits are just about the visits related to the specific hospital. If 
we develop our system it would make sense to have records about all patient visits in 
any health institution. Also we should make sure that our system doesn't duplicate 
the records from digilugu, but has the added layers e.g. of analysis of data.  

 
We asked: “who would benefit from prepared patient system?” and the answer was that all 
doctors in ambulatory care could use such a system for their patients. The biggest changes 
that would be different for various specialties would be the speciality descriptions.  

17 Avaleht - iPatsient. (2019). Retrieved from https://ipatsient.itk.ee/ 
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Endocrinology feedback 
We also met with Endocrinology specialist, who in PERH has a total number of 3000 patient 
visits during the year. The feedback that we received for the patient preparation form and the 
concept of the system was generally positive: 

- Preparation form is informative and helps a patient think about their problem and 
diagnosis.  

- There was a suggestion to add or modify the medication question in the form for 
endocrinology - to include also the medication that is non-prescribed or over the 
counter. For endocrinology patients, even if they don't remember which medications 
they use, it can be useful to ask how many medicines a patient is taking (it can be 
helpful, even without knowing which exact medicines).  

- Sometimes the information from GP is very short and it is hard to decide whether to 
accept the patient to endocrinology visit. There could be an opportunity to 
communicate the patient's symptoms, medication etc via our system.  

- It would be easy if the patients could take these forms as pamphlets or brochures 
from waiting area, where other leaflets are placed.  

- For Endocrinology department - instead of description what Endocrinology is, adding 
information on thyroid or diabetes would be more useful for patients (as those are the 
2 major issues dealt by endocrinologists).  

- For diabetes patients there could be diabetes diary online in the future, integrated in 
our system. 

 
The question about use in other ambulatory departments was generally supportive. We 
would need to further investigate for the details on variations.  

Patient feedback  
We gathered feedback from the patient who was visiting a dermatologist and used our first 
time patient preparation form. Here are the main insights: 
If the doctor doesn't know that the patient has a list of things they want to discuss, then it can 
be a little harder to bring out the list as doctors are not familiar with the questionnaire yet. It 
is important for both the doctor and the patient to acknowledge the tool as useful. Previously, 
in the GP’s visit when the questionnaire was not used, it took longer time to remember when 
the symptoms first appeared on the skin and how did it affect the patient initially. Also, could 
not ask the GP if the abnormal appearances on the skin were an allergic reason or is it 
because the patient got hurt in the kitchen while working. Usually, the doctor does not have 
much time to explain the possible reason why certain marks appear in the skin and only 
prescribes medicine. In that time-constraint phase, unless you know what you wanted to ask 
the doctor, you are most likely to leave the room and then remember what you wanted to 
ask.  
Let’s now look into how filling in the questionnaire changed the whole experience with the 
doctor. The patient did not have to wait for a long period of time for the specialist’s 
appointment. The waiting time was 15 minutes which was enough to fill in the form. When 
the patient was called inside the specialist’s room, all the common questions asked by the 

 



specialist’s were answered right away and also the certain questions that were in the mind 
were delivered smoothly and the feeling that doctor has a specific time for the patient did not 
affect the interaction with the doctor. Whereas, the discussion was smooth. Although the 
doctor was not familiar with questionnaire, the patient did not bring out the questionnaire to 
check if she is missing out on anything that was left to ask.   

 



Future recommendations 
Based on the validation results from the current patient preparation form testing, there would 
be better, more suitable paper forms created. Based on those validated forms the testing 
could expand to other interested departments in the hospital.  

When it would be confirmed that the speciality descriptions and patient preparation forms 
bring value to the visit quality with the specialists and patients, the next step would be to 
create digital form and speciality description, that can then be tested at first locally in the 
hospital with smart devices given to patients in the waiting area before their visit, and 
collected after the visit by a responsible person. When the feedback is gathered and 
implemented, then the developments for the next stage can begin.  

Current project scope allowed us to consider in detail the patients  interactions with the 
system and key aspects from specialist doctor’s perspective. In the future it would be useful 
to develop digital prototype also for the doctors and other specialists interactions with the 
system. It would require deeper analysis on the patients data, that the specialists can 
currently see.  

The smart devices can be used in hospital premises or it can also be a link to an online 
website from where the questionnaire can be accessed. The questionnaire should be 
different for each department and should be co-designed with the specialist of the particular 
department. In order to make the experience of filling in more enjoyable, the questionnaire 
should have additional information/ or recommendations so that patients can read or keep it 
as a journal for their next visit.  

It would be even easier for patients to use if there were some predetermined answers that 
only requires them to check in the smart devices and occasionally write them down when 
options are not available. Patients should additionally have an account so that this 
information is stored in their profile while they are filling it in, as it will later help patients to 
track their health. 

Last feedback that we received after the final presentations could be integrated in future 
developments: 
 

● Patients need to be invited earlier for filling in the questionnaire as the filling time 
takes more than 5min.  

● They need some assistance in the beginning for filling in, it could be the nurses, 
registration staff or even better some volunteers (either medical interns or elderly) 
who could assist with these questionnaires initially.  

● In the future developments the aging population would need to be considered. Digital 
system could work in 10years, meanwhile the paper forms would be needed.  

● For next developments also GPs should be involved to acquire relevant feedback 
from them.  

 



● On-boarding steps would need to be considered. As an example can be seen 
e-health system, where the on-boarding is not working so well. As a suggestion - 
news coverage about patient preparation for the specialist visit would be one way to 
raise the awareness of patient preparation and a system where patients could 
receive the relevant knowledge.  

 

  

 



Summary and Conclusions 
The purpose of the study was to understand the system and develop a service that solves 
the problems within the system which involves all stakeholders. On the basis of the findings, 
several patient and doctor centric conclusions were drawn. Today, chronic anemia patients 
are experiencing stress and anxiety because they are confused whether to visit a specialist 
or wait, they are finding it difficult to communicate in the time-constraint environment in the 
hospital and they rely on the specialist to answer their questions as currently this is the only 
source of reliable information. The doctors do not have enough time to explain the patient as 
the system allows them to give 20 minutes for each patient, the doctors spend most of the 
time analysing the test results and often overburdens them by working from home. The 
findings were limited to interviews, observation and discussions with the experts. There was 
no access to the patient’s data and system due to privacy.  
 
Patients being responsible for their health and patient empowerment were indicated as two 
areas where the new solution focused to add value to the pre-visit time (which was the 
research question). From the study, it can be concluded that by making patients responsible 
and empowered, the three groups who are benefiting are patients, doctors and hospital 
management. The patients will have a support while they see a GP or a specialist, the 
hospital management will have less burden in their system and doctors will be able to have 
effective communication with the patient, providing the highest quality of treatment. The 
vision for the future is a system that enables patients to know about their health and book 
appointments when it is required. The system Medilumen has access to X-Road, genetic 
data and other relevant sources for patient's data. MediLumen records how the patient is 
feeling, tracks symptoms, provides summaries to support the patient, acts as a reliable 
source of information and help patients prepare for a visit while they wait for a specialist’s 
visit, as well as follow up the treatment plan. 
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Appendix 1 
Please see it attached as a separate file: “Appendix 1. Previsit ap with intervention 
points.pdf” 

  

 



Appendix 2 

First time patient preparation form 

 

 



 

 



Appendix 3 

Returning patient preparation form 
 

Returning patient form 
How you can better prepare before doctor's visit 

 
Symptoms and medication 
Prepare to inform your doctor about your symptoms and medications that you have been taking. 
What changes in  symptoms have you noticed since your last doctor's visit?  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
How often have you had these symptoms?________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
How have you followed  doctor's recommendations about lifestyle changes?_____________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
How have you followed doctor's recommendations about medications?_________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Have you noticed any side-effects?______________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Have you made any other health-related changes?_________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Questions to doctor  
Prepare the questions that you want to ask your doctor about your health condition. 
Regarding your diagnosis _____________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Regarding treatment _________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Regarding medication ________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
 
 
  

 



 
How you can become more responsible about your health 

 
What can you do to prevent illnesses 
Think about what you can do by yourself that would allow you to have better health 
Food choices ______________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Exercises _________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Support community ________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 

 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 
 

Take notes during doctor's visit 
 
Lifestyle treatment adjustments 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Medication 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Other suggestions 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
Questions that you can ask your GP 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
 
 
 
 

 


