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APPROVAL PROJECT BRIEF

To be filled in by the chair of the supervisory team.

chair Ir.RJHG van Heur date - - signature

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
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Design of a self-monitoring product-system for patients with Ml project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 09 - 10 - 2018 26 - 03 - 2019 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

In the Netherlands alone, an estimated 730,000 persons are currently diagnosed with coronary heart disease, 120,000
with heart failure, and 260,000 with atrial fibrillation. As of 2014, cardiovascular disease accounted for 27% of all deaths
[1]. The cardiology department of the Leiden University Medical Centre (LUMC) has a regional role in treating patients
with different cardiovascular diseases, ranging from myocardial infarction, heart failure and infectious cardiac diseases
to life support with left ventricular assist devices (LVAD) in severe heart failure patients. Coronary artery disease (CAD)
affects a big proportion of these patients. Forty myocardial infarction patients are seen on a weekly basis in the
outpatient clinic (MISSION!-clinic) at set times after the infarction event; T month, 3 months, 6 months or 12 months.

In an attempt to improve patient outcome and reduce the workload at the outpatient clinic, the LUMC launched a
novel project, called "the BOX", to allow patients to self-monitor their vitals after a myocardial infarction (MI). Patients
are given a Wi-Fi scale, a watch with a pedometer, a Wi-Fi blood pressure meter and a one-lead EKG/ECG monitor. The
devices are produced by two different companies and are connected to the mobile phone of the patients. Patients
have to measure their vitals on a daily basis and are instructed to contact a professional in case of emergency.
Preliminary results show a good acceptance from the patients altogether with a reduction of 40% of regular visits to
the outpatient clinic visits, which are replaced by video conference [3].

In this context, the cardiology department plans to take the next steps to expand this service and provide effective and
quality care using e-Health medical devices. Nevertheless, they are dependent on different stakeholders to do so. On
the one hand, the companies that sell the medical devices (like the ones included in the BOX) control the patient data,
and grant access to the hospital. A change in their business model can affect patient safety, privacy and the systems
that the hospital has to put into place. On the other hand, self-monitoring is an important behaviour for
self-management, required for various chronic illnesses such as diabetes, hypertension, and heart diseases [2]. But,
having a plethora of devices and applications is not accessible for all the patients, which is a critical requirement for the
LUMC as a part of a public institution that focuses on providing healthcare services. Moreover, a hospital requires
stability for the long-term in order to implement technological solutions that directly affect patients.

The described situation is an interesting opportunity to look at product/services through different lenses (public
sector) and design within the institution. Although, it also has the constraint/limitation that doctors are not
engineers/producers. In addition, it is a vast problem to tackle, thus the necessity to focus on one area of it.

[1] Leening, M. J,, Siregar, S., Vaartjes, I, Bots, M. L, Versteegh, M. I, Geuns, R. M., ... Deckers, J. W. (2013, 12). Heart
disease in the Netherlands: A quantitative update. Netherlands Heart Journal, 22(1), 3-10.
doi:10.1007/512471-013-0504-x

[2] Eastwood, C. A, Travis, L, Morgenstern, T. T., & Donaho, E. K. (2007, 09). Weight and Symptom Diary for
Self-monitoring in Heart Failure Clinic Patients. The Journal of Cardiovascular Nursing, 22(5), 382-389.
doi:10.1097/01.jcn.0000287027.49628.a7

[3] Treskes, R. W.,, Winden, L. A, Keulen, N. V., Atsma, D. E,, Velde, E. T, Marle, E. V., ... Schalij, M. J. (2017, 09). Using Smart
Technology to Improve Outcomes in Myocardial Infarction Patients: Rationale and Design of a Protocol for a
Randomized Controlled Trial, The Box. JMIR Research Protocols, 6(9). doi:10.2196/resprot.8038
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introduction (continued): space for images

image / figure 1:  The BOX given to Ml patients

image / figure 2. __Patients using the Nokia blood pressure meter (BPM) included in the box
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

The aim of this project is to design a self-monitoring product-system for heart disease patients for the LUMC. For the
last three years the hospital has been giving the BOX to patients that accepted and fulfilled the condition to use it. This
project is leaving the early-stage phase and the aim is to become an on-going service for the hospital. To do so, it is
necessary to reduce the dependency on third-party companies (stakeholders) to ensure safety and privacy of the
patients, but also to be able to implement a long-term stable solution.

Moreover, during conversations with the staff of the cardiology department it has been noted that the current BOX is
not accessible to all the patients, as the devices are from different companies use different applications. The hospital
must provide support to visually impaired people, illiterate users and patients with other conditions, thus user research
in this direction is required.

In this sense there are four possible parts of this product-system that can be addressed:

) The usage and evaluation of the self-monitoring products from the patients.

) Exploration of self-monitoring at home.

) The design and/or selection of the most relevant products according to relevance, technology, price and security to
ensure proper care and privacy for the patients.

(4) The coordination in the exchange of information between the devices, patients and the professionals, providing
the right information at the right time.

(1
@
3

The research phase of the project will help define the most relevant direction.

the Leiden University Medical Center. This should improve the current BOX, providing the hospital with a stable solution
and the patients with a better experience.

The research phase and evaluation will give shape to the expected outcome, which will consists in a virtual model that
will be presented in a realistic rendering and/or an illustration to support the proposed solution. The desired result is a
product or service or combination of both to improve the current product-system implemented in the LUMC. It would
be adapted to the needs of the LUMC, the patients need, but that also fits within the needs of other hospitals.

If time allows it, there is the intention to build a mock-up/prototype that can be used for further evaluation.
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 9 - 10 - 2018 26 - 3 - 2019 end date

100 working days full time = 30 ECTS
7Jan. 14Jan. 21Jan. 28Jan. 4Feb. 11Feb. 18Feb. 25Feb. 4Mar. 11Mar. 18Mar. 25Mar.

Date (Monday) 8 Oct. 15 Oct. 22 Oct. 29 Oct. 5Nov. 12Nov. 19 Nov. 10 Dec.
Date (Friday) 120ct. 190ct. 260ct. 2 Nov. 9Nov. 16Nov. 23 Nov. . 14 Dec. ERCUN  11Jan.  18Jan. 25 Jan. 1 Feb. 8Feb. 15Feb. 22Feb. 1 Mar. 8Mar. 15Mar. 22Mar. 26 Mar.
Calendar Week 41 42 43 44 45 46 47 50 2 3 4 5 6 7 8 9 10 1 12 13
Project Week 1 2 3 4 5 6 7 10 jill Christmas Holidays 12 13 14 15 16 17 18 19 20 21 22 23
Discover

1.1 Literature Research
1.2 Product Analysis

1.3 Market Analysis

1.4 Technological Analysis
1.5 BOX Users Research
1.6 Medical Staff Research

Define
2.1 Cluster leamings

2.2 Find insights

2.3 Design vision

2.4 Program of requirements

Develop
3.1 Ideation
3.2 Evaluation

Deliver
4.1 Concept development
4.2 Aesthetics definition

4.3 Prototype, test and iterate
Graduation derivables

Report
Poster
Presentation

Mestings
Supervisor/mentor
Kickoff meeting
Midterm evaluation
Green light meeting
Graduation ceremony
Holidays
Work-related-activities

I

This project is divided into four main phases: Discover, Define, Develop and Deliver, related to the Design Council’s
double diamond model [4]. It is a well known and flexible method that encompasses the main phases of the design
process in multiple industries, while leaving space for the usage of different methods on each stage.

(1) Discover (diverging): The brief is elaborated and the research method selected. The focus is on gathering relevant
information about the problem to solve, people involved, product, market, characteristics, interactions, usage, etc.

(2) Define (converging): The research outcome is gathered in terms of knowledge to obtain meaningful insights. It is
the synthesis of the previous stage.

(3) Develop (diverging): Divided into two sub-stages. Firstly, ideation to generate ideas and build upon them, without
evaluating. Secondly, the evaluation, using matrices, meetings and other methods to be impartial.

(4) Deliver (converging): As the potential solution is defined and evaluated, it is time to define aesthetic and technical
properties of the product/service in hand, and to prototype/test/iterate.

Ten days are marked as work related activities. 18, 19 and 22 of October presenting the results of conducted research
in the LUMC department at the BSAS conference in Munich, Germany. The 22 of November to give a workshop about
Human Centered Design at the VUmc in Amsterdam. 26 to 30 of Nov. and 3 of Dec. for a meeting outside the country.
[4] University of Copenhagen. Innovation and entrepreneurship in education. (2005). Retrieved from
https://innovationenglish.sites.ku.dk/model/double-diamond-2/ on 07 of September of 2018.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

This project is the result of my interest and specialization in Medisign. During the MSc Integrated Product Design |
learned that medical products are extremely complex not only because of technology, but because patient outcome
and satisfaction is the sum of human psychology, physiology, sociology and technology, among others.

This project meets my ambitions to learn more about medical design and develop solutions to reduce the burden of
cardiovascular disease (CVD), the number one cause of death in the world. Thanks to the elective research
block-course, | got in touch with the cardiology department at the Leiden University Medical Centre where | had the
opportunity to understand the complexities of the disease and the patient and medical needs, and together establish
a project that helps to solve a real need.

Learning ambitions:

- Increase methodology awareness: Choose a combination of methods and techniques to solve the challenge in the
given time.

- Improve knowledge integration: Further develop the abilities to integrate human, technological and business
knowledge to solve a problem.

- Communication skills: Use mock-ups, visuals, meetings and verbal communication to properly coordinate the
involved stakeholders and users to meet the project goals.

- Medical skills: Gain insights into patient needs and wishes, medical staff, medical coordination and the place of
design in the medical field.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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