IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This document may also include involvement of an external client, however does not cover any legal matters student and
client (might) agree upon. Next to that, this document facilitates the required procedural checks:

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name ten Hoopen IDE master(s) IPD U Dfl SPD

Initials  S.L. 2" hon-IDE master

Individual programme

Given name Ten Hoopen
(date of approval)

Student number 5114977 Medisign [

HPM

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2" mentor

Chair Ir. Stefan Persaud dept./section Sustainable Design Engineering
mentor Dr. ir. Lye Goto dept./section Human Centred Design
2" mentor Dhr. drs. Wout Boom
client: Reinier de Graaf Gasthuis
city: Delft country: The Netherlands

optional
comments

APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)

Digitally signed by
tUdeIft protect tudelft.protect Jamf Protect

Jamf Protect CSR' csR identity
Date: 2025.02.05 14:30:42

Identity +01'00'

Name Persaud Date 5 Feb 2025 Signature Persaud



CHECK ON STUDY PROGRESS

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

Master electives no. of EC accumulated in total EC YES all 15t year master courses passed

Of which, taking conditional requirements into
account, can be part of the exam programme EC NO missing 15t year courses

Comments:

Sign for approval (SSC E&SA)

Name Date Signature

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> to be checked and filled in by IDE’s Board of Examiners

Does the composition of the Supervisory Team Comments:
comply with regulations?

YES Supervisory Team approved

NO Supervisory Team not approved

Based on study progress, students is ... Comments:

ALLOWED to start the graduation project

NOT allowed to start the graduation project

Sign for approval (BoEx)

Name Date Signature



Personal Project Brief — IDE Master Graduation Project

Name student Sanne ten Hoopen Student number 5,114,977

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

. . The prevention of work-related musculoskeletal disorder due to sonography practice
Project title

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

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

Sonography professionals at Reinier de Graaf Hospital experience work-related musculoskeletal disorders (WRMDs).
WRMDs are inflammatory and degenerative conditions affecting muscles, bones, nerves, tendons, and ligaments caused by
occupational factors [1]. The probe is pushed against the patient during examination to capture images of tissues and
organs. This generates reaction forces and torques on their shoulders and surrounding muscles, worsened by ergonomically
poor arm positioning away from the body (see Figure 1) [2].

Other ergonomic risk factors causing WRMDs are:

- static muscle contraction

- repetitive and precise movement of hand and wrist (see Figure 2)
- push and grip forces on the probe [1]

Key stakeholders in this context are the sonographer, the patient, and the Reinier de Graaf hospital. Studies show that 75 to
94% of sonographers work with WRMSDs [4] resulting in absenteeism of 20% [5]. The interest of the sonographer would be
to prevent or limit the pain as a result of examination. The discomfort and emotional burden can lead to a lower quality of
care [3], directly affecting patients. Furthermore, technological advances in ultrasound have increased the number and
duration of examinations. Hospitals face higher productivity demands leading to excessive workloads for sonographers [4]
which is problematic for the ergonomics of the sonographers.

Opportunities lie in finding the cause of these WRMSDs and designing interventions. The gynecology/obstetrics and
(pediatric) cardiology departments will be analyzed to identify differences. However, variations in equipment and setup
may prevent a universal solution. Testing is needed to determine if a single product can address all WRMDs.



image / figure 1 Posture of sonographer [2]
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image / figure 2 L: Movement of probe during examination [2] R: Pediatric cardiology room with different probes used



Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

Work-related musculoskeletal disorders (WRMDs) in sonography are influenced by several risk factors. During my
graduation project, the primary goal is to identify the most significant physical factors contributing to WRMDs that can be
addressed through the development of a supportive instrument. The focus will be on physical risk factors and less on the
psychosocial (e.g. increase demand ultrasounds) and individual factors to make the project feasible in the given 100 days.

A thorough analysis of the differences and similarities between the gynecology/obstetrics and (pediatric) cardiology
departments is essential before determining which risk factor and department to focus on. Research indicates that WRMDs
are primarily caused by a combination of posture and force [1], making these key areas for intervention.

The Reinier de Graaf Hospital has requested the development of a functional prototype by the end of the 100 working days,
intending to further develop it into a product that can be implemented within their institution.

This thesis will focus on designing and developing a tool to mitigate WRMDs associated with sonography. The goal is to
significantly reduce the risk of WRMDs and contribute to a safer working environment for healthcare professionals.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design a prototype to prevent WRMDs due to sonography practices by sonographers at the department of gynecology/obstetrics &
(pediatric) cardiology.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

The Double Diamond method will guide the design process.

During the research phase of 4 weeks, the context will be explored through observation and stakeholder interviews,
documenting the different postures. An EMG test with professionals will identify what posture requires the most force. Next
to this further literature research will be done on existing products. After this, the problem will be refined and scoped. In
the Ideation phase ideas and lo-fiprototypes will be created together with the professional. Methods like SCAMPER and HKJ
will be used in brainstorming sessions. These prototypes will be tested and iterated. During validation, the prototype will be
tested again in combination with an EMG test to test if the prototype helps with the force but will also be tested on other
aspects like comfort. None of the tests will be performed on patients to make extensive testing possible. If there is enough
time, the final test will be done in a pediatric cardiology setting at the Reinier de Graaf Hospital.



Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. 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
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 3 feb 2025 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 31 mrt 2025
For how many project weeks

Number of project days per week
Green light meeting 6 juni 2025

Comments:

Graduation ceremony 7 juli 2025

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

| am excited to start my graduation project at the hospital. | am passionate about designing products that have a direct
impact on users and can be implemented in context. My strength lies in prototyping, especially in iterative development.
This involves testing low-fidelity prototypes and integrating them into more complex solutions. | enjoy collaborative design,
working closely with users throughout the process. | would like to extend my prototyping skills to metal materials. This is
crucial as hospital products require easy-to-clean materials, and these new production methods will help create viable
solutions.

Sustainability and repairability are key priorities for me. While these aspects are often challenging in medical product
design, | want to address them from the start of the project. My aim is to create a product that the hospital can maintain
and repair themselves. To stay organised, | will schedule weekly reflection sessions to identify challenges and adjust
planning as needed. As | tend to lose track of the plan once | am immersed in a project, these check-ins will help me
maintain focus. | will also document findings on a weekly basis to ensure continuous progress on the report, rather than
leaving it until the final weeks.



	Master electives no of EC accumulated in total: 
	account can be part of the exam programme: 
	Family name: ten Hoopen
	Initials: S.L.
	Given name: Ten Hoopen
	student number: 5114977
	Text8: 
	individual programme date_es_:date: 
	IPD: Yes
	DfI: Off
	SPD: Off
	Medisign: Yes
	HPM: Off
	Chair: Ir. Stefan Persaud
	mentor: Dr. ir. Lyè Goto
	2e mentor: Dhr. drs. Wout Boom
	client: Reinier de Graaf Gasthuis
	city: Delft
	optional comments: 
	dept chair: Sustainable Design Engineering
	dept mentor: Human Centred Design
	country: The Netherlands
	chair name signfield: Persaud
	chair date signfield: 5 feb 2025
	Chair signature_es_:signer:signature: Persaud
	YES MSc courses: Off
	No not all MSc courses: Off
	yes - supervisory team approved: Off
	no - superv not approved: Off
	allowed to start: Off
	not allowed to start: Off
	studyprogress comments: 
	ESA name: 
	ESA date: 
	ESA signature: 
	comments supervTeam: 
	comments study progress: 
	BoEx name: 
	BoEx date_es_:signer:date: 
	BoEx signature: 
	PB student name: Sanne ten Hoopen
	PB student#: 5114977
	Project titel: The prevention of work-related musculoskeletal disorder due to sonography practice 
	introductie textveld: Sonography professionals at Reinier de Graaf Hospital experience work-related musculoskeletal disorders (WRMDs). WRMDs are inflammatory and degenerative conditions affecting muscles, bones, nerves, tendons, and ligaments caused by occupational factors [1]. The probe is pushed against the patient during examination to capture images of tissues and organs. This generates reaction forces and torques on their shoulders and surrounding muscles, worsened by ergonomically poor arm positioning away from the body (see Figure 1) [2].
 
Other ergonomic risk factors causing WRMDs are:
- static muscle contraction
- repetitive and precise movement of hand and wrist (see Figure 2)
- push and grip forces on the probe [1]
 
Key stakeholders in this context are the sonographer, the patient, and the Reinier de Graaf hospital. Studies show that 75 to 94% of sonographers work with WRMSDs [4] resulting in absenteeism of 20% [5]. The interest of the sonographer would be to prevent or limit the pain as a result of examination. The discomfort and emotional burden can lead to a lower quality of care [3], directly affecting patients. Furthermore, technological advances in ultrasound have increased the number and duration of examinations. Hospitals face higher productivity demands leading to excessive workloads for sonographers [4] which is problematic for the ergonomics of the sonographers.
 
Opportunities lie in finding the cause of these WRMSDs and designing interventions. The gynecology/obstetrics and (pediatric) cardiology departments will be analyzed to identify differences. However, variations in equipment and setup may prevent a universal solution. Testing is needed to determine if a single product can address all WRMDs.
 
	Problem definition: Work-related musculoskeletal disorders (WRMDs) in sonography are influenced by several risk factors. During my graduation project, the primary goal is to identify the most significant physical factors contributing to WRMDs that can be addressed through the development of a supportive instrument. The focus will be on physical risk factors and less on the psychosocial (e.g. increase demand ultrasounds) and individual factors to make the project feasible in the given 100 days.
 
A thorough analysis of the differences and similarities between the gynecology/obstetrics and (pediatric) cardiology departments is essential before determining which risk factor and department to focus on. Research indicates that WRMDs are primarily caused by a combination of posture and force [1], making these key areas for intervention.
 
The Reinier de Graaf Hospital has requested the development of a functional prototype by the end of the 100 working days, intending to further develop it into a product that can be implemented within their institution.
 
This thesis will focus on designing and developing a tool to mitigate WRMDs associated with sonography. The goal is to significantly reduce the risk of WRMDs and contribute to a safer working environment for healthcare professionals.
 
	Assignment: Design a prototype to prevent WRMDs due to sonography practices by sonographers at the department of gynecology/obstetrics & (pediatric) cardiology. 
	assignment vervolg: The Double Diamond method will guide the design process. 
During the research phase of 4 weeks, the context will be explored through observation and stakeholder interviews, documenting the different postures. An EMG test with professionals will identify what posture requires the most force. Next to this further literature research will be done on existing products. After this, the problem will be refined and scoped. In the Ideation phase ideas and lo-fiprototypes will be created together with the professional. Methods like SCAMPER and HKJ will be used in brainstorming sessions. These prototypes will be tested and iterated. During validation, the prototype will be tested again in combination with an EMG test to test if the prototype helps with the force but will also be tested on other aspects like comfort. None of the tests will be performed on patients to make extensive testing possible. If there is enough time, the final test will be done in a pediatric cardiology setting at the Reinier de Graaf Hospital. 
 
	Date Kick off: 3 February 2025
	date Mid-term: 31-03-2025
	Date Green light: 06-06-2025
	Date ceremony: 07-07-2025
	project part-time: Off
	# of project weeks parttime: 
	project days week: 
	motivation and personal ambitions: I am excited to start my graduation project at the hospital. I am passionate about designing products that have a direct impact on users and can be implemented in context. My strength lies in prototyping, especially in iterative development. This involves testing low-fidelity prototypes and integrating them into more complex solutions. I enjoy collaborative design, working closely with users throughout the process. I would like to extend my prototyping skills to metal materials. This is crucial as hospital products require easy-to-clean materials, and these new production methods will help create viable solutions.
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