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Glossary
= Reinier de Graaf Gasthuis, hospital in Delft and collaboration partner of this 
thesis.

Clinicians, or healthcare professionals, are medical staff directly involved in patient 
care, such as doctors, nurses, therapists, and specialists, focused on diagnosing, 
treating, and supporting patients’ health.

Employees that support the hospital operations and patient care processes. Most 
are located in the “Gravin” building next to the hospital and work in departments 
like IT, Quality & Safety, communication, management, etc. but also (medical) 
managers within the hospital fall into this description.

A Dutch company that developed a digital scribe that summarizes patient 
consultations and is currently working together with the RdGG to adapt and 
implement it into healthcare professional workflows.

RdGG

 
Clinician / 

healthcare 
professional (HCP)

Organizational 
employees 

Autoscriber

 
AI

LLM

 
Digital Scribes

 
Implementation

 
Adoption

 
Adaptation

 
Key users

= Artificial Intelligence, a technology that enables machines to perform tasks 
that typically require human intelligence, such as learning, reasoning, and 
problem-solving. In healthcare, AI is to analyze data, assist with diagnostics, and 
automate routine tasks, supporting healthcare professionals in making faster, 
more accurate decisions.

= Large Language Model, a type of advanced AI designed to understand and 
generate human language by processing text data. In healthcare, LLMs assist by 
interpreting medical records, summarizing clinical notes, and supporting patient 
interactions through natural language.

Digital Scribes use electronic devices to document what happens during 
consultations in the electronic health record, allowing healthcare professionals 
to focus more on the interaction with the patient.

“Implementation is the process of putting to use or integrating evidence-based 
interventions within a setting.” (Rabin & Brownson, 2017)

“Adoption is the decision of an organization or community to commit to and 
initiate an evidence-based intervention” (Rabin & Brownson, 2017)

Changes or modifications undertaken during implementation “to suit the needs 
of the setting or to improve the fit to local conditions.” (Rabin & Brownson, 2017)

Key users, in literature often referred to as champions, can be described as 
motivated clinical staff that either volunteers or is appointed to take part in various 
implementation activities, like providing feedback or spreading enthusiasm 
among their colleagues, with the goal of promoting the change within the 
hospital.

Abstract
Even though many technologies are developed 
with the goal to support the healthcare sector in 
face of the ever-growing demands, many of them 
will never be implemented in hospitals. They fail 
either during the implementation process or when 
scaling up, what leads to unused opportunities, 
wasted time, effort, money and frustration on the 
side of all stakeholders. Using the implementation 
of a large language model during consultations at 
the Reinier de Graaf hospital as a case study, their 
current implementation process was evaluated. 
Through qualitative interviews and co-creation 
workshops many barriers in the collaboration 
between the organizational employees and 
key users on the side of the hospital, and the 
technology companies on the other hand were 
found.

This thesis explores how key users can be facilitated 
to turn the identified barriers into opportunities 
for successful implementation. A service for 
the organizational employees and technology 

companies was created, consisting of a book 
and poster that guide them through the most 
important milestones in their collaboration with 
key users: From forming the implementation team 
and finding the right key users, setting them up for 
the adaptation phase, preparing the department 
for the upcoming change and the go-live of the 
new technology all the way to sustaining and 
consistently monitoring its use.

This service was iteratively designed and evaluated 
with stakeholders of the context and design 
experts to provide a guided and empowering 
implementation experience. It also gives specific 
recommendations for the implementation of 
Autoscriber into the Reinier de Graaf and provides 
a foundation for future research into the practical 
aspects of how to effectively involve key users, a 
topic that is still explored very little by literature.
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1. Introducing the project
This chapter gives a brief introduction of the context and stakeholders at play. It summarizes the goal 
and scope of the thesis and present an overview of the design approach.

1.1.1 Current situation of digitalization in 
healthcare

The healthcare sector is facing an ever-growing 
need of health services that opposes an already 
existing shortage of (human) resources (MacLean 
et al., 2014; Ministerie van Volksgezondheid, 2022; 
Samenwerkende Topklinische Ziekenhuizen, 
n.d.). While change is urgently needed to keep 
healthcare sustainable and accessible, the quick 
advancement that currently takes place in the 
medical technology industry is not implemented 
fast enough into the health sector (Meskó et al., 
2017). Also the Netherlands are struggling to 
keep up to date (Wesselink-Schram, 2022) even 
when it’s becoming clear that digitalization is 
a big factor in improving healthcare (Ministerie 
van Volksgezondheid, 2022; Samenwerkende 
Topklinische Ziekenhuizen, n.d.).

Healthcare workers are having high workloads, a 
lot of which is due to complicated and elaborate 
organizational processes and the need for 
thorough documentation that reduce the time 
they can dedicate to focus on their patients 
(Kroth et al., 2018; Murad et al., 2024). As early as 
1996 Scott and Purves (1996) have described that 
the dyadic relationship between patients and 
their healthcare providers evolved to a triadic 
relationship, including the computer into the 
equation. However, the act of documentation can 
have a disruptive effect on the human interaction 
in the consultation room (Falcetta et al., 2023).

Digital transformation is needed to ensure long-
term sustainable and efficient healthcare as it has 
the potential to improve patient outcomes and 
reduce costs even with the growing demand and 
understaffed care sector (Gopal et al., 2019). This 
is also acknowledged by the Dutch government 
and digitalization is part of the goals of the 

“Integral Care Agreement” (Dutch: Integraal Zorg 
Akkoord, IZA) that the Dutch ministry for health 
and 13 further parties in healthcare agreed on 
in 2022 (Ministerie van Volksgezondheid, 2022). 
Digitalization in health can be described as a shift 
towards using new technology like applications or 
software with the aim of creating new or improved 
workflows, improve patient care, clinician well-
being, and stakeholder interactions (Svensson et 
al., 2023).

Especially the opportunities of introducing AI 
into the hospital environment are discussed all 
over the world. Large Language Models (LLM) 
can generate concise and structured summaries 
of medical consultations and could thereby 
minimize the manual typing of healthcare 
professionals (Falcetta et al., 2023; Van Veen et al., 
2024). This would allow them to focus more on the 
conversation at hand and facilitate better patient-
clinician (trust) relationships (Falcetta et al., 2023; 
Van Veen et al., 2024).

However, it is a challenge to introduce the use of 
new digital technology in the health sector and 
many implementation attempts fail. Current 

Figure 1: Map of the technology implementation stakeholders on the three different levels: 
macro, meso and micro.

processes need to be adapted and guidance on the 
correct use needs to be provided to not overburden 
medical professionals (Stoumpos et al., 2023). 
Personal feelings of scepsis and mistrust also play 
an important role and shouldn’t be neglected, but 
can be targeted by including clinicians as future 
users in the development and implementation 

of new technology. Human-centered design can 
help to improve the process of implementation by 
promoting share-knowledge within the diverse 
stakeholder group and co-creating solutions in 
iterative steps.

1.1 Context and stakeholders
This chapter will give a short introduction to the context this thesis explores and introduce the stakeholder 
that will play an important role in the upcoming chapters.
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1.2 Goal of the final design

1.3 Scope of the project
This thesis focuses on the context of the RdGG. 
The use of Autoscriber during consultations 
in the outpatient clinic is a case study for the 
implementation of new technology into clinician’s 
workflows. This means the thesis addresses the 
interactions within the micro level (the consultation 
room) and the meso level (adaptation process of 
the hospital and cooperation with technology 
companies) but not the macro level (legislation 

In this thesis, the introduction of the LLM is used 
as a case study to explore and define a service 
that helps RdGG to shape the introduction and 
implementation of new technology. By using this 
service, a feedback-loop between technology and 
healthcare workers can be created which leads to 
solutions that are tailored to the needs and wishes 
of the users. Being involved in the development 
raises healthcare works acceptance of the LLM, 
and they have an intrinsic motivation to use it as 
well as a sense of ownership (Lapão, 2019; Ross 
et al., 2016). Furthermore, it also provides a clear 
roadmap of the overall implementation process of 
the LLM within the hospital, step by step.

This leads to the following design assignment:

“Design a service that brings the 
stakeholders within the hospital and the 
e-health companies together to support the 
implementation process of an in-consultation 
LLM at RdGG.”

The goals of the service are:

	» A good technology-context fit, achieved 
by taking the current workflow and users 
wishes and needs into consideration

	» An improved implementation process by 
enhancing the collaboration between the 
stakeholders

 
By achieving these goals, the service could improve 
the patient-clinician-technology interaction 
during consultations and, most importantly, give 
all people involved in the service the feeling that 
they are being heard and that they have a positive 
impact on the development!

1.1.2 Stakeholders in the project

Within this project, multiple stakeholders are working together towards a common goal.

first hospitals in the Netherlands exploring the 
opportunities of using a LLM service during 
consultations in their outpatient clinic. Together 
with Autoscriber, the provider of the LLM, and 
ChipSoft, the company developing the electronic 
patient record HiX, a small team from RdGG is 
working on an integration between Autoscriber 
and HiX by providing in-use insights and feedback 
to further tailor these products to fit their needs. 
Nevertheless, they are unsure how to facilitate 
the process of introducing Autoscriber to all their 
healthcare workers in the future.

Autoscriber is a small but rapidly growing company 
that has just reached the product-market-fit 
and started to implement their LLM in the first 
hospitals in the Netherlands. Their core value is 
close and personal contact to their clients, and 
because of their size they can adapt their product 
at a fast pace.

ChipSoft on the other hand was founded in 
1986 and is the market leader, providing 70% of 
the Dutch hospitals with their electronic health 
record HiX (M&I/Partners, 2021). Their focus is on 
consistently adapting the features of HiX, but 
due to the size and complexity of the company 
structure at a much slower pace compared to 
Autoscriber.

and governmental constrains). The research 
uncovered opportunities to support and elevate 
the existing co-creation process between the 
stakeholders and translates these in a service that 
can be used for the implementation of Autoscriber 
but also other technologies in the future. It also 
provides a set of recommendations to enhance 
the current collaboration.

The Reinier de Graaf Gasthuis (RdGG) is a hospital 
situated in Delft in the Netherlands and the 
collaboration partner for this thesis. With over 
3.000 employees they offer acute, outpatient and 
operative care (Reinier de Graaf, n.d.). The Reinier 
adheres to its three core values in relation to 
employees and patients alike:

Sincere attention
The focus always lies on the human and 
listening to their needs and wishes.

Innovation
Improving care by thinking and going beyond 
the existing workflows and routines.

Self-involvement
Patients and staff are empowered by valuing 
everyone’s contributions and promoting 
autonomy. 

Furthermore, RdGG is one of 27 top clinical 
hospitals (Dutch: Topklinische Ziekenhuizen) in the 
Netherlands. This cooperation aims to accelerating 
transformation together to future-proof and 
high-quality hospital care (Reinier de Graaf, n.d.; 
Samenwerkende Topklinische Ziekenhuizen, n.d.).

Under the light of the challenges posed by the 
high pressure on the Dutch healthcare system, 
RdGG wants to reduce the burden on their 
employees while still facilitating a high quality 
of care to their patients. They aim to improve 
the patient-clinician-technology-interactions 
during consultations in the outpatient clinic by 
streamlining the documentation processes. In 
a joined effort of healthcare professionals and 
organizational employees, they are one of the 
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1.5 Design approach
The design process followed three distinctive phases:

Figure 2: The design approach.

Figure 3: The methods used to explore the context during the “Discover” phase.

1. Discover – Chapter 2-4
This phase focused on gaining overall insights into the context and the current workflow of the RdGG. 
With the help of literature research, context-observations and interviews with the diverse stakeholders, 
the design direction was refined and the key terminology explained. All insights were combined to map 
the current implementation journey of the RdGG and pinpoint the most important pain points. The 
design goal was also redefined based on the collected insights. 

2. Deepen – Chapter 5
The following phase focused on broadening the 
understanding of the identified design direction. 
Through literature review, interviews with field 
experts and the companies as well as co-creation 
workshops the informational needs of the 
stakeholders were defined. 

3. Design – Chapter 6
The insights gained in the first two phases were 
finally applied in different design approaches. In 
iterations the form and content of the final service 
design was refined and evaluated with various 
experts. Finally, the service design is presented 
and described.

1.4 Value of human-centered design &  
co-creation
Human centered design (HCD) is a practice that puts 
the human at its core. It shifts the focus away from 
the (technical) solution and towards the behavior, 
beliefs and needs of the people within the context 
(Melles et al., 2021). By collecting and providing these 
deep insights into users reality designers can help to 
create a shared understanding of the context, even 
if the stakeholders are from different backgrounds 
(Almqvist, 2017; Stickdorn & Schneider, 2011).

Sanders and Stappers (2008) found that designers 
that include users in their research by using co-
creation can improve the fit between design and 
context. This co-creation entails all sort of creative 
activities during the development process that 
involve not just designers, but also people with other 
backgrounds or layman. Involving all stakeholders 
in these activities helps everyone to develop a user-
understanding early on (Almqvist, 2017; Sleeswijk 
Visser, 2013) and involving future users improves 
the acceptance of the final design (Sleeswijk Visser, 
2013). However, there is still a gap in literature about 
how co-creation in healthcare should look like 
and who exactly needs to be involved (Garmann-
Johnsen et al., 2020).

The healthcare sector is a complex sociotechnical 
system as it includes dynamic interactions between 
social (different humans) and technical elements 
that influence each other (Carayon, 2006; Norman 
& Stappers, 2015) which causes challenges for 
the implementation of new technology. Norman 
and Stappers (2015) argue that designers should 
involve themselves beyond the design process and 
take part in the implementation by designing in 
small, iterative steps that evaluate the technology 
early and often, using prototypes or other stimuli 
to gather insights that shape the final solution, 
which is beneficial for implementation success 
(Greenhalgh et al., 2017). Even though this direction 
seems promising, there is still a gap in practice as 
well as research about it (Almqvist, 2017; Overkamp 
& Holmlid, 2016). This thesis will look at the 
implementation process within the Reinier with an 
HCD approach to achieve a better collaboration and 
implementation outcomes.
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2. Exploring the patient-clinician-
technology interaction
As Autoscriber will be used during patient consultations, its influence on the relationship and interaction 
between patients and their healthcare providers was researched in more detail. For this, the insights 
already presented by literature were complemented with observations and interviews directly within 
the context of the Reinier. This will provide valuable insights into existing pain points to shape the focus 
of this thesis going forward.

2.2 Consultation observations 

When thinking about consultations, two parties 
come to mind immediately: the patient and their 
treating clinician. However, this view is not correct. 
In our current healthcare system, the computer 
and the electronic health record play an important 
role during consultations, transforming the dyadic 
relationship into a triadic one (Scott & Purves, 1996; 
Voran, 2017). 

Important factors for a good relationship between 
healthcare professionals and their patients are 
good communication skills, empathy (Brennan 
et al., 2023; Sobral & Figueiredo-Braga, 2016), the 
amount of time both parties know each other 
(Shaarani et al., 2017), patient-centered care and 
the ability to empower the patient to take part in 
shared decision-making (Brennan et al., 2023).

Healthcare professionals often report that they 
are concerned about the negative influence 
computers have on the human interaction. 
An increasing workload of administration and 
especially documentation tasks takes their 
focus and many need to finalize documentation 
outside of their working hours, what significantly 
increases the risk for burnout (Kroth et al., 2018; 
Murad et al., 2024). Clinicians see computer and 
technology as helpful tools, but at the same time 
they are challenging their time management 

and reduce their ability to fully focus on the 
patient (Sobral & Figueiredo-Braga, 2016). On 
the other hand, patients agree that technology 
is a helpful tool but don’t feel a negative impact 
on the inter-human relationship and trust in 
clinicians expertise (Shaarani et al., 2017; Sobral & 
Figueiredo-Braga, 2016; Voran, 2017). Voran (2017) 
stresses that healthcare professionals need to 
be skilled to effectively juggle the technical tools 
they have to use, but can worry less about this 
negatively impacting their relationship to the 
patient. Nielsen (2016) suggests measurements 
like communicating why they use the computer 
and what they are doing to actively involve the 
patient and embracing the triad instead of trying 
to pretend the relationship is a dyadic one. 

2.1.1 The influence of digital scribes

In the last years the advancements of AI and 
machine learning are covered by the news 
and companies like Autoscriber try to improve 
the delivery of care by providing healthcare 
professionals with AI assistance. So-called digital 
scribes transcribe the conversation during 
patient consultations and automatically generate 
medical documentation that can be used 
within the electronic health record to reduce the 

administrative burden on healthcare providers 
(Falcetta et al., 2023). Many literature reviews still 
point out severe research gaps when it comes to 
the benefits created when used in a clinical setting, 
but first indications are that digital scribes are able 
to automate parts of clinicians workflows and lead 
to a more complete medical record (Falcetta et 
al., 2023; Yuan et al., 2023). The time healthcare 
professionals are able to spend focusing on their 
patient and having more empathetic, meaningful 
consultations is highlighted in all reviews (Falcetta 
et al., 2023; Ghatnekar et al., 2021; Yuan et al., 2023). 
Some barriers to implementation that were found 
are the difficulties of integrating digital scribes 
into the existing IT landscape, the time that is 

needed to train healthcare professionals to use 
the technology and difficulties in generalizing over 
different kinds of medical encounters (e.g. intakes 
and follow-ups, but also in between different 
specializations) (Ghatnekar et al., 2021). 

To fully benefit from AI’s possibilities to bring relieve 
to the healthcare sector, a culture change to match 
a world that embraces technology more and more 
is needed (Meskó et al., 2017). However, as we can 
see it’s not just important to develop innovative 
technology but also to ensure it is adopted well. The 
current practice of implementation in healthcare 
seems to be one of the biggest challenges (Ross 
et al., 2016; Wesselink-Schram, 2022).

To gain a first impression of the context in which 
Autoscriber is used at the RdGG consultations in 
five different outpatient clinics were observed. 
According to Cafazzo (2020) observations are the 
best way of identifying the steps and actions of a 
service that are currently followed. The healthcare 
professionals were physicians of different 
specializations, one was a specialized nurse and 
one a psychologist. Each was accompanied during 
one to five patient consultations.

The leading research questions (RQ) were:

1.	 How does the current patient-clinician-
technology interaction look like?

2.	 What is the role of the computer and 
Autoscriber in this, and how do they 
influence the given dynamics?

3.	 Is there a measurable difference in the 
usage of the screen during consultation 
when using the LLM?

While observing the consultation quietly from a 
corner of the room (image 1), the time that the 
healthcare professionals spend looking at the 
computer was measured as well as the overall 
duration of the consultation (excluding the 
physical examination as no screen was present 
during this period). In this way, the amount of 
screen-gazing could be put into perspective to 
the overall duration of the appointment.

Image 1: The observation setup.

Key-moments of interaction were noted on 
a timeline with a focus on factors that seemed 
to influence the interaction, the influence of 
Autoscriber and unexpected but relevant further 
findings that helped to gain better insight into the 
situation. See Appendix A.2.1 for the observation 
sheet.

2.1 Literature review on interactions during 
consultation
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2.2.1 Observation findings

The key findings were thematically clustered to answer the research questions, leading to the following 
insights (See Appendix A.2.2 for a detailed view of all findings).

RQ1: How does the current patient-clinician-
technology interaction look like?

When looking at the interaction between the 
three acting parties during consultation, there are 
multiple factors that come in effect.

External factors that influence the interaction are 
for example the limited time that clinicians usually 
have with their patients. On top of this it was 
observed that facilitating and using Autoscriber 
is still taking quite some time so using it is not yet 
relieving the burden on healthcare professionals 
as much as hoped. The location also plays a role, 
as clinicians often do not have a fixed office and 
change rooms frequently. The technical setup and 
availability of things like microphones etc. might 
differ per room and therefore enable or prevent 
the use of Autoscriber. However, it was noted that 
most consultations follow a standard blueprint 
(see figure 6 in chapter 2.4 for reference) what 
makes it easier for clinicians to give good care and 
follow all steps. External distractions like incoming 
phone calls can disrupt the human interaction just 
as much as technical issues and lead to a higher 
stress level for the healthcare professional.

There are also several interpersonal factors. Most 
clinicians focus on building a positive relationship 
to their patients, so they feel safe and dare to 
ask their questions. They are very aware of the 
emotional state of the other person, and the 
time they know each other also influences how 
comfortable both parties seem to be with each 
other. If patients are accompanied by family 
members or friends, this also changes the social 
dynamic. Though clinicians need to document a 
lot of information, they still ensure to look at their 
patients as much as possible, some even type 
blind. They use physical cues of active listening 
like nodding and body posture, and most patients 
don’t seem bothered by them typing. It also seems 
that the use of Autoscriber does not directly 
influence the consultation after the initial question 
for consent.

RQ2: What is the role of the computer and 
Autoscriber in the consultation, and how do they 
influence the given dynamics?

On top of the already mentioned external 
and interpersonal factors, the influence of the 
computer and Autoscriber was observed.

It is important to note that the computer is used 
for more activities than just documentation 
during consultations. Some clinicians use it to 
look up relevant information like local self-help 
groups or similar things. They also show patients 
result from previous tests to enhance their 
understanding. Using digital means can lead to 
technical difficulties though, not just on the side 
of the hospital but also on the patient side, for 
example when they do not know why their camera 
is not working during consultations via video call.

The documentation is used as a reminder 
for follow-up consultations but also as legal 
assurance. Documentation style can differ, not just 
between the different specialties but also between 
healthcare professionals of the same profession. 
Some might use their notes to double-check if 
they are correct and complete together with their 
patients.

However, there are also some issues clinicians 
have with Autoscriber. Some did not get an 
introduction to the technology, so they are 
unsure if they use it correctly and might miss 
out on features or workflow optimizations. When 
copying the generated summaries into the patient 
record, they might need to translate the text back 
to different sorts of input like radio buttons or 
similar, and sometimes they need to add new 
texts as Autoscriber does not provide input for all 
needed fields. Problems with the summaries can 
be of technical nature, e.g. if Autoscriber is failing 
to generate a summary, or human nature, e.g. 
when clinicians choose “male” instead of “female” 
before starting the recording. This leads to time-
consuming corrections.

RQ3: Is there a measurable difference in the usage of the screen during consultation when using 
the LLM?

Other limitations in the observation were, that only 
the time looking at the computer was measured 
but not the time of actually typing, which is the 
activity that Autoscriber should support, and that 
too little measurements were made overall so 
that the average times and percentages are not 
statistically relevant.

However, this activity supports the finding, that 
engaging with the computer is more than just 
typing and that it takes an important role within 
the consultation. 

Image 2: A healthcare professional working with HiX (left screen) and Autoscriber (right screen).

When comparing the time spend looking at the 
computer with the duration of the consultation, 
there was no notable difference between all 
healthcare professionals, even though some of 
them can be considered novel users and others 
expert users. There was also no notable difference 
between physicians, specialized nurse and 
psychologist. 

The two consultations in which Autoscriber was 
not used are considered not suitable to compare 
with sessions that used the LLM, as they were 
checkup appointments. These are too different 
from intakes or appointments that deal with acute 
problems, as they are shorter and cover less things 
that need to be noted in the patient dossier. You 
can find all times listed in Appendix X (same than 
detailed findings before).
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2.3 Stakeholder interviews
Although the observations have laid a good foundation, further investigation is needed to get a 
thorough understanding of the context. Semi-structured interviews were chosen as means to answer 
the following research question:

How does the current patient-clinician-technology interaction look like, and what influence do 
the computer and Autoscriber have on it?

 
For this, two groups were interviewed to gather insights (find the interview guides in Appendix A.3.1):

	» Healthcare professionals of RdGG that are currently using Autoscriber
	» Outpatient clinic patients of healthcare professionals that use Autoscriber

 
The interviews were transcribed, and relevant quotes were transferred to statement cards (see figure 4 
for an example) and given a code as a first interpretation of the meaning. This resulted in 178 cards for 
the healthcare professionals (this includes insights to another research question that will be discussed 
in chapter 3.2) and 63 for the patients. The cards were thematically clustered according to the research 
questions of each interview group, and the insights will be reported in the following chapters. Finally, 
they will be combined to answer the research questions.

2.3.1 Healthcare professionals

The healthcare professionals (HCP) received 
questions concerning the above research question 
as well as another one about the implementation 
process that will be discussed in chapter 3.2. A total 
of nine participants with the following roles and 
levels of experience were interviewed (table 1).

For healthcare professionals, providing the best 
care possible is the most important task. They 
collect a variety of different information (medical 
and personal) to be able to help their patients. It’s 
important to create a safe and trusting relationship 
so patients feel comfortable to ask them all their 
questions.

Figure 4: An example of a statement card. The top row states, from left to right:  
Participant group, number and time of quote in transcript. The field in the middle holds the original quote,  

and the lowest field a first interpretation of the quote within the context.

Table 1: Participant list healthcare professionals.

Figure 5: Healthcare professionals feel like they 
constantly need to shift their focus between computer 

and patient.

Occupation
Participant 
number

Specialization
Experience with 
Autoscriber

Physicians in the 
outpatient clinic

HCP5 Gynecologist Beginner

HCP7 Nephrologist + responsible for 
education

Intermediate

HCP8 Oncologist + medical manager of 
oncology center

Beginner

HCP9 Urologist Beginner

Specialized nurse in 
the outpatient clinic

HCP3 Nurse practitioner in the breast 
cancer clinic

Beginner

Psychologists HCP2 / Intermediate

HCP4 / Intermediate

ICU HCP1 / Not using Autoscriber

ER HCP6 / Beginner

In addition, the lack of time was an overarching 
factor that was mentioned very often. Healthcare 
professionals reported that they have too little time 
available inside and outside of consultations to be 
able to finish their tasks, and that documenting is 
very time-consuming. 

See Appendix A.3.2 for an extensive report of the 
interview findings.

2.3.2 Patients

In total, five patients (P) of two different outpatient 
physicians were interviewed: Male 62 (P1), female 
56 (P2), female 66 (P3), female 32 (mother of the 
patient, male 7, P4) and female 78 (P5). 

Overall, it became clear that patients trust their 
healthcare providers and are aware of the high 
demands, workload and time-pressure they 
face. They value if communication takes place on 
their level, as medical terms isn’t understandable 
for most, and they want to feel heard and 
taken seriously. They prepare themselves for 
consultations and appreciate it if their clinician 
does the same, so the computer is seen as an 
important support as it helps them to connect all 
the information and draw conclusions. 

Using the computer and documenting is seen as 
a normal part of clinicians’ jobs and needed for 
high quality care. Technology that works in the 
background and needs minimal attention is less 
disruptive and enables more focus on the human 
interaction. All participants were open and positive 
about the advances of technology in healthcare 
and think that they are important for the future. 

See Appendix A.3.3 for an extensive report of the 
interview findings.

Computer and technical tools are seen as a support 
for providing care, as they collect and contain all 
important information needed to make a holistic 
diagnosis. However, clinicians see the act of 
documentation and the computer itself as barrier 
between themselves and their patients, even 
though their patients tell them that they do not 
mind typing, as long as it stays in reasonable limits. 
Upon hearing that Autoscriber is used patients 
react either indifferent or positive as they see it as a 
sign for the hospital to be modern and progressive. 
Healthcare providers that use Autoscriber without 
taking their own notes report that they feel less 
cognitive strain and can truly shift their focus 
towards the patient.
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2.4 Implications for the service
When looking at the current interaction between 
healthcare professionals and their patients, we see 
that their goals are aligned. Both want to identify 
and treat the problem of the patient and take their 
own measures to achieve this goal. 

However, the observations and interviews revealed 
some burdens on the human interaction, mostly 
on the side of the healthcare professionals. They 
aren’t yet fully comfortable and proficient with 
the use of Autoscriber, even if they already use 
it for a long period of time. They don’t enjoy the 

full benefit as the time-pressure makes them 
anxious, and they follow the “better safe than sorry” 
approach. You can find a journey map of a typical 
consultation and the most prominent pain points 
of healthcare professionals in figure 6. 

These issues are a result of the current phase of 
implementation, as the version that is used at the 
moment is still in development. Nevertheless, the 
use of a digital Scribe during consultations seems 
to be a promising direction to improve the patient-
clinician-interaction and even though healthcare 

professionals still spend a similar amount of time 
documenting we can see that patients already 
have a more positive reception of the interaction 
only because they know that Autoscriber is used 
and that their clinician wants to focus more on 
them. 

These benefits are also recognized by literature. 
Digital scribes like Autoscriber could have positive 
effects and improve consultations by enabling 
healthcare professionals to shift their focus fully 
to the patient and leave documentation to the AI. 

However, even if this scenario sounds appealing, 
implementing ehealth applications like this into 
hospitals is not trivial and literature, observations 
and interviews alike find several barriers that 
must be understood and overcome. Because of 
this, the next chapter will take a detailed look at 
implementation science and the current process 
of adopting Autoscriber within the Reinier. 

Figure 6: The user journey of healthcare professionals using Autoscriber during consultations.
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3. Exploring implementation within 
the RdGG
As could be seen in the observations and interviews, Autoscriber has not been fully adopted, even 
by its current users. The service design aims at improving the context-technology fit as well as the 
stakeholder collaboration during the process, therefore this chapter will focus on exploring the topic 
of implementation further. A literature research was conducted to create a scientific basis that will be 
enhanced by context-relevant qualitative insights from interviews with the stakeholders.

As already mentioned in chapter 2.1.1 there seems 
to be a gap between the advances of technology 
and their successful implementation into the 
healthcare sector. 

According to Rabin & Brownson (2017) 
“Implementation is the process of putting to use or 
integrating evidence-based interventions within 
a setting”. When looking at this process within 
the health sector it becomes apparent that many 
new innovations are never used or abandoned 
during the expansion of users within the context 
(Greenhalgh et al., 2017). If interventions aren’t 
implemented well they will not be effective 
(Proctor et al., 2011; Ross et al., 2016).

The issues that arise during implementation are 
intricate and appear on many levels (Ross et al., 
2016). Often the complexity of the context is not 
evaluated sufficiently (Greenhalgh et al., 2017), 
especially when it comes to the already existing 
IT landscape and the connections within, but also 
existing workflows are simplified or not taken 
into account at all (Bente et al., 2024). Innovation 
is often blocked by healthcare professionals and 
patients that do not want to change (Meskó et 
al., 2017) as it is disrupting the existing workflow 
and temporarily increases the workload while all 
affected parties learn how to navigate this new 

3.1 Literature research on implementation in 
healthcare

situation (Barchielli et al., 2021; Gjellebæk et al., 
2020; Svensson et al., 2023). However, the future 
users of the intervention are not only often not 
included in the development process (Gjellebæk 
et al., 2020) but also left alone when it comes 
to learning how to use it (Svensson et al., 2023) 
which leaves them overwhelmed and skeptical 
or even scared of new technology (Gjellebæk et 
al., 2020). These barriers need to be addressed 
by implementation strategies to successfully 
introduce innovations into healthcare (Ross et al., 
2018).

3.1.1 Factors for successful 
implementation

Technology-context fit

One of the most important factors when it comes 
to implementation is making sure that the new 
technology is adapted well to the context in 
which it is supposed to be used. Adapting means 
changes or modifications undertaken during 
implementation “to suit the needs of the setting 
or to improve the fit to local conditions.” (Rabin & 
Brownson, 2017). In order to ensure this, it is key 
to fully understand the complexity of the context 
(Greenhalgh et al., 2017; Ross et al., 2018). This will 

help to find possible barriers early and address 
them before they arise (Overkamp & Holmlid, 
2017). It’s also important to take into account that 
contexts change over time and that a continued fit 
is important for long-term adoption (Greenhalgh 
et al., 2017).

An important part of the context are the already 
existing workflows of healthcare professionals. If 
they are disrupted too much, the new technology 
will be abandoned and implementation fails (Ross 
et al., 2016; Svensson et al., 2023). Because of this, 
it’s incredible valuable to include the future user 
as an expert of their experience and work practice 
into the process of adapting technology (Bente 
et al., 2024; Gjellebæk et al., 2020). To make this 
process as efficient as possible, users should be 
involved as early as possible (Ross et al., 2016).

Lastly, a focus point should be to test and 
evaluate new technology early, for example using 
prototypes. In this way a proof of concept can be 
created and the technology-context fit can be 
enhanced step-by-step (Greenhalgh et al., 2017).

Learning

It’s crucial to acknowledge that healthcare 
professionals will need time to learn and get 
comfortable with new technology, even if it’s 
design in an intuitive way (Gjellebæk et al., 2020; 
Ross et al., 2016). This time needs to be estimated 
realistically and a transition period should be 
planned in the implementation timeline (Ross et 
al., 2016). Having accessible and sufficient training 
and education opportunities available (Ross et al., 
2016) is as important as providing (local) support 
in case of technical problems (Bente et al., 2024). 
Creating room for healthcare professionals to “learn 
together and co-create knowledge” (Gjellebæk et 
al., 2020) is described as a powerful enabler.

Communication

During implementation it’s important to facilitate 
good communication between healthcare 
providers and the organizational employees of 
the hospital (Gjellebæk et al., 2020; Lapão, 2019). 
Middle managers can play an important role 
in this as they are close enough to healthcare 
professionals on one side and upper management 

on the other and can therefore bridge gaps and 
help all stakeholders to find a common-ground 
and knowledge base (Gjellebæk et al., 2020). 
However, the most important thing that needs 
to be clearly communicated it the goal or aim 
of implementing new technology (Gjellebæk et 
al., 2020; Svensson et al., 2023). Only if healthcare 
professionals understand this they are able to 
appraise the benefits of the intervention for 
themselves (Svensson et al., 2023) and don’t 
feel like changes are just made to save money 
(Gjellebæk et al., 2020).

Process

Before a hospital starts the implementation, a clear 
roadmap and planning should be created. This 
should ideally be done during the development 
phase already (Overkamp & Holmlid, 2017; Ross et 
al., 2018). Clearly outlined roles and responsibilities 
(Gjellebæk et al., 2020; Ross et al., 2016) are just 
as important as including enough time to react 
to emerging barriers and transfer data from old 
to new systems (Ross et al., 2016). An iterative 
approach leaves enough room for these evaluation 
and adaptation points and minimizes the workflow 
interruptions for healthcare professionals (Ross 
et al., 2016). If parties leave the team before or 
during implementation, it’s crucial to transfer 
their knowledge to the rest of the team through 
activities like meetings during the collaboration 
or in the end by preparing suitable deliverables 
(Almqvist, 2018). Lastly, the implementation team 
needs to acknowledge that the process doesn’t 
stop as soon as the technology “goes live” and that 
there is a constant need to monitor, reassess and 
adapt the intervention to keep the technology-
context fit intact (Ross et al., 2016).  

Influences on the macro level

On top of the above-mentioned factors it should 
be mentioned that governmental decisions and 
external policies are affecting implementation 
as well (Greenhalgh et al., 2017; Ross et al., 2016). 
However, because of the scope of this thesis and its 
focus on the micro and macro level, these factors 
will be acknowledged but not discussed further.
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3.1.2 The benefits of involving 
healthcare professionals

As previously discussed, including healthcare 
professionals into the implementation process 
has a multitude of benefits as a diverse group 
of stakeholders improves implementation 
outcomes in complex contexts (Bente et al., 2024). 
Nevertheless, not all people are equally suited and 
motivated to involve themselves in innovation 
projects. Early adopters are open-minded 
and more likely to embrace and sustain new 
technologies than their colleagues (Greenhalgh 
et al., 2017). Even when working with less refined, 
early prototype versions of an intervention, they are 
less likely to abandon it, enabling implementation 
teams to gather early feedback (Ross et al., 2016). 
Above this, early adopters can have a positive 
influence on their peers by sharing positive 
experience, highlighting benefits and promoting 
acceptance (Carpenter et al., 2018; Ross et al., 2016), 
thereby driving change within the organization.

Furthermore, working directly together with the 
future user to co-create technology has a positive 
effect on the acceptance of the intervention. 
Engaging them creates a sense of ownership, 
confidence, enjoyment and increased buy-in 
(Lapão, 2019; Ross et al., 2016). It’s important to help 
healthcare professionals to distance themselves 
from their current workflow during the co-
creation process (Gjellebæk et al., 2020), but this 
is needed to question the status quo and envision 
improvements (Reay et al., 2017). Acceptance is 
an important measurement of implementation 
success and describes stakeholders perception on 
how appropriate and tolerable a solution is (Proctor 
et al., 2011). It can change and should therefore be 
assessed at different points in time: before, during 
and after the new technology is implemented 
(Proctor et al., 2011; Sekhon et al., 2017).

3.1.3 Conclusion

The literature review revealed many things that 
need to be taken into account when implementing 
new technology, and it becomes clear that this 
is no trivial process. Including future users into 
the implementation process might increase 
the technology-context fit and acceptance of 
the clinicians. Especially working with early 
adopters seems to be a promising way to face 
implementation hurdles as they are resilient 
towards unrefined technology, can give feedback 
needed for a proof of concept and have a positive 
impact to their colleagues. However, literature 
gives no indications on how these future users 
should be involved in the process.

To gain more qualitative insights on the situation 
as it unfold between the Reinier and Autoscriber 
another set of semi-structured interviews was 
conducted, this time aiming at answering the 
following research question:

What is the current implementation process 
of new technology between healthcare 
professionals and organizational employees 
of the RdGG, Autoscriber and ChipSoft?

 
Three groups were interviewed to gather insights 
(find the interview guides in Appendix A.3.1):

	» Healthcare professionals of RdGG that are 
currently using Autoscriber

	» Organizational employees of RdGG that are 
in some way involved in the implementation 
of new technology

	» Employees of Autoscriber and ChipSoft that 
are working together with the RdGG

 
The interviews were transcribed and transferred 
to statement cards as described in chapter 2.3. 
This resulted in 178 cards for the healthcare 
professionals (combining the insights on 
consultation interactions discussed in chapter 
2.3 and those for the implementation process), 
211 for the organizational employees and 107 
for the technology companies. The cards were 
thematically clustered, and the insights will be 
reported in the following chapters. Finally, they will 
be combined to answer the research questions.

3.2.1 Healthcare professionals

As discussed in chapter 2.3.1 the healthcare 
professionals received questions to both topics, the 
patient-clinician-technology interaction during 
consultations and the implementation process. 
For a detailed list of the participants, please refer 
to chapter 2.3.1. See Appendix A.3.2 for an extensive 
report of the interview findings. 

During the conversations with the healthcare 
professionals, it became clear, that all of them 
classify as early adopters. It seems this group of 

3.2 Stakeholder interviews
people is most prone to involving themselves into 
innovative projects. Compared to their peers, they 
are more willing to contribute in early-stage pilots 
and their enthusiasm can lead to many interesting 
ideas for future use cases or features.

Concerning the implementation of new 
technology, one should understand that learning 
to use new technology needs time, as does being 
involved in innovation projects. With the overall 
time-pressure healthcare professionals face this is 
hard to combine with their everyday-life.

When involved as key users, clinicians think 
that it’s important that they represent not just 
themselves but also their peers within the 
department. They report that giving feedback also 
takes time, and the process is further complicated 
by the fact that not everybody is aware how 
they can give feedback, or which information it 
should contain. Some participants voiced the 
wish for organizational employees or technology 
companies to accompany them during their 
consultations to better understand the context 
and create more targeted solutions.

Thinking about past implementations, the 
moment a new technology is widely introduced 
into a department is always the hardest moment. 
This can be mitigated by bringing in changes 
in small steps that are less disruptive. However, 
healthcare professionals still stress the need 
of initial, as well as long-term support for new 
technology.

There are still some struggles with the version 
of Autoscriber, that is currently used by the 
participants. Overall, it should be noted that 
they don’t fully trust it yet, so they still take their 
own notes. This, together with the corrections 
the summaries still need, leads to healthcare 
professionals needing more time as opposed to 
actually saving time by using Autoscriber. 
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3.2.2 Organizational employees

A total of 7 employees were interviewed, each with a unique role within the process.

Table 2: Participant list organizational employees.

Participant number Role

Org1 Information Architect

Org2 Communication, focus on innovation

Org3 Legal counsel, part of the innovation core team

Org4 Data protection officer

Org5 Head functional management, focus on HiX

Org6 ICT manager

Org7 Quality and safety advisor, focus digitalization & coordinator patient feedback

The big variety of different roles in the participants 
lead to interesting insights spanning the whole 
implementation process. Besides information 
about the concrete steps of the process (an 
overview can be found in Appendix A.3.4) the 
following insights have been most prominent 
among all participants.

Innovation is an important topic for the RdGG 
and driver of many new projects. However, 
organizational employees reported that there are 
discrepancies between their enthusiasm an d that 
of the medical staff. Many new technologies that 
are implemented are only used by very few, even 
though much time, money and work went into 
bringing them into the hospital. They experience 
this resistance as frustrating and complain that 
healthcare professionals don’t want to adopt new 
ways of working, even if they would improve their 
workload. They would like to be able to enforce 
the envisioned workflows more, but are afraid 
that clinicians will then leave the RdGG. This 
situation seems very unfortunate, especially as 
all participants voice the importance of working 
closely together with the medical staff.

Another important topic is the technical 
complexity of introducing new technology 
into the existing hospital IT landscape. It’s 
important to keep the number of different 
systems manageable and ideally consistent for 
all departments. Unfortunately, this means that 
not all applications that are proposed by clinicians 
can be adopted, which might lead to frustration. 
It’s also very important to make sure to integrate 
new technology well and connect it to all other 
systems. This is necessary to keep the disruption it 
causes to a minimum.

When working together with technology 
companies, the organizational stakeholder value 
a good and personal relationship. It is preferred if 
the RdGG has a dedicated contact person within 
the company that focuses on their specific needs. 

3.2.3 Technology companies

Employees of Autoscriber (AS) and ChipSoft (CS) 
were interviewed to gain insight of the outside 
perspective on the implementation process of 
new technology. Therefore, three sub-questions 
were formulated:

1.	 What is the current workflow of their 
development?

2.	 How do they gather feedback from users?
3.	 How do they help hospitals during the 

implementation process?
 
On the side of Autoscriber the product manager 
(T1) and the delivery lead (a combination of 
implementation manager and customer 
success manager, T2) responsible for the RdGG 
were interviewed while the participant from 
ChipSoft was the team leader R&D (= research 
and development, T3). See Appendix A.3.5 for an 
extensive report of the interview findings.

1. What is the current workflow of their 
development?

When looking at Autoscribers relationship to the 
Reinier, they stress that it is not a normal client 
relationship. The RdGG helped them a lot during 
their early development phase, and they will be 
their first client with which they will start the 
implementation process.

There are a few differences when comparing 
the way of working of Autoscriber and ChipSoft, 
especially because of the size difference of 
the companies. Autoscriber is still a very small 
company and can therefore move at a faster speed 
than ChipSoft. While Autoscriber is guiding their 
development efforts based on users feedback 
and wishes and focuses mostly on ensuring 
the LLM runs stable and fast, ChipSoft is taking 
more business-oriented decisions, where more 
potential clients means higher chances to be 
developed, while trying to build the integration 
with Autoscriber as tool-agnostic as possible to 
support similar LLM companies as well.

2. How do they gather feedback from users?

While Autoscriber is collecting most of their 
feedback through an in-app feedback button, 
ChipSoft works with focus groups and interviews 
within their CMIO network. Both companies 
acknowledge that correctly interpreting 
feedback they get from healthcare professionals 
is sometimes difficult, as they are missing in-depth 
insights into the workflow. The product manager 
of Autoscriber voiced his wish for their team to 
be able to observe consultation live to gain more 
insight and empathy for their users.

3. How do they help hospitals during the 
implementation process?

Both companies agree that hospitals are a difficult 
environment for technical innovation. They also 
agree that future users of Autoscriber will need 
to get an extensive training on how to use the 
product. 

While Autoscriber relies on highly enthusiastic 
users to share their motivation with future users 
and sees their personal contact to their clients as a 
unique selling point, ChipSoft already has a critical 
mass of clients. They send them updates on new 
features via a newsletter, but are aware that this 
does not always have the reach they would hope 
for.

Image 3: The thematic analysis of the statement cards.

28 3. Exploring implementation within the RdGG  3.2 Stakeholder interviews 293.2 Stakeholder interviews  3. Exploring implementation within the RdGG



When trying to understand the current 
implementation process of the Reinier and its 
external partners Autoscriber and ChipSoft, three 
very different viewpoints must be combined.

Most notable is that all parties are aware of 
the benefits of convincing early adopters to 
join innovation projects. Unlike most of their 
colleagues they have an intrinsic motivation to 
explore the possibilities of new technology and see 
its potential for the future. That’s why they invest 
time and resources into helping to improve what 
they are testing. 

Healthcare professionals that are included in 
the development are expected to give feedback, 
however, this is not as easy as it seems. There 
is room for improvement when it comes to 
communicating what “good feedback” is and 
how it can be given in a way that is easy and fast 
for the user but also easily translated into action 
by development teams. Surprisingly, all parties 
voiced a wish for developers to observe the actual 
workflow live, as it might help them to create better 
understanding and therefore better solutions. 
However it’s collected, it’s important to show users 
that their feedback is used and implemented, as 
that significantly improves their motivation to 
engage further and raises their approval of the 
final solution. 

During development it’s important to gather 
input of all health stakeholders to find consensus 
as needs can differ between, but also within the 
roles. Factors that can facilitate the use of these 
technologies, also by none-early adopters, are 
showing them positive examples, giving them a 
longer period of time to get accustomed to the 
concept, providing them with easily available 
support and teaching opportunities early on, 
integrating new solutions as well as possible into 
the existing infrastructure (e.g. other software) and 
providing researched, measurable improvements 
to their workflow. Small, step-by-step changes also 
reduce the burden as they grant the time to get 
used to new processes.

3.3 Implications for the service
To facilitate good communication, not only 
between the hospital and the technology 
companies but also within the hospital, it seems 
having one dedicated contact person is essential 
and makes it easy to bring feedback and requests 
directly to the right place. It seems that there is 
a big discrepancy of how different technology 
companies work and what they focus on. This also 
differs a lot from the hospital’s point of view. For 
a successful collaboration it might be necessary 
to bring everyone together to find a common 
ground and thereby mitigate the risk of working 
side by side rather than together.

Before, during and after implementation it’s key to 
provide users with learning opportunities that can 
be accessed in their own time and are a fast way of 
learning the key features and how the technology 
should be implemented into the workflow. Not all 
users will use this as people have different ways 
to learn new things, but even though all current 
users of Autoscriber are early adopters not all of 
them could afford the time and effort to fully get 
comfortable with the software, as was already 
described in the interviews with the healthcare 
professionals. Additionally, there should be a 
uniform way of communicating the expected 
use, as this also minimizes the risks of misuse and 
(data) security issues.

The topics mentioned in literature like learning, 
communication and organizing the process were 
found in the reality of the Autoscriber project. This 
suggests that it might be useful to combine the 
insights and recommendations with the identified 
pain points specific to the context of the Reinier. In 
this way, the service design will have a strong and 
relevant basis.

4. Design direction
This chapter is collecting and assessing all collected insights to enable an informed decision about 
the further course of the project. The design direction was adapted to tackle the most important and 
promising opportunities.

Looking back at the past chapters, many interesting 
opportunities for improvements arise, either at 
specific points during the implementation process 
or overarching the whole of it, some for single user 
groups, others for multiple.

One direction might be to help the Reinier to 
better communicate ongoing innovation projects 
and the possibilities to take part in them to their 
healthcare professionals to involve them more 
(Gjellebæk et al., 2020). By achieving this, the 
wishes and needs of more stakeholders might be 
captured and integrated into new solutions, the 
motivation to use them might be higher and more 
employees might be aware of upcoming changes.

Another direction is focusing on ways to 
communicate the benefits of new technology 
to the future users, as this has a big potential to 
increase the adoption rate (Greenhalgh et al., 
2017; Ross et al., 2016; Svensson et al., 2023). This 
might ease the problems of the ICT department 
of having outdated workflows remaining within 
the departments and healthcare professionals 
will be more convinced of why investing time into 
learning to use this new solution will benefit them.

By better facilitating the process of learning 
to use new technology before, during and 
after implementation the adoption burden 
of healthcare professionals could be lowered 
(Gjellebæk et al., 2020; Ross et al., 2016) and 
organizational employees would need to worry 
less about possible (security) issues.

4.1 Possible design directions
A viewpoint that hasn’t been discussed in 
the reviewed literature is that improving the 
feedback process would not only benefit the 
technology companies, by making it easier for 
them to translate feedback into actions, but also 
the healthcare providers, as insecurities and time 
pressure might prevent them from sharing their 
experience, but their insights are needed to shape 
the development.

Lastly, the inclusion of early adopters or key users 
is a common practice within the Reinier, the 
technology companies and also described by 
literature (Bente et al., 2024; Garmann-Johnsen et 
al., 2020; Svensson et al., 2023). However, there is no 
uniform practice of how to best make use of the 
expert’s experience. Further exploring the benefits 
and positive impacts key users might bring to the 
process could result in an improved experience for 
all involved stakeholders, better implementation 
outcomes and increased satisfaction on the side 
of the key users.
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Figure 7: The implementation journey with the most important steps of all stakeholders and the biggest pain points of 
key users and organizational employees (p.32-34).

Legend pain points: Collaboration (pink), feedback (orange), being an ambassador among peers (blue), learning use 
(green) and abandoning technology (red).
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Each of the previously mentioned opportunities 
has great potential to improve the implementation 
process within the Reinier. 

When taking a closer look at the option of 
enhancing key user involvement, one might 
notice that this could also entail the topics 
“communicating benefits”, “learning to use new 
technology” and “giving feedback”. These might 
all be areas in which key users could be a great 
way to create added value to the overall situation. 
Also, there are many opportunities to improve the 
collaboration within the Reinier to achieve a better 
experience for the organizational employees as 
well as the key users, which might also improve 
implementation outcomes. 

The previous design goal was adapted:

“Design a service that can be used by the 
organizational employees of RdGG that 
guides the facilitation and collaboration 
with key users to effectively implement 
new technology together with external 
companies.”

 

4.2 Adapting the design direction

Figure 8: The envisioned interaction qualities: Empowered, guided and balanced.

As there is no “template” for the internal 
collaboration between organizational employees 
and key users, each project needs to define these 
relationships again. This is not only cumbersome 
and takes time, but also inefficient and leaves 
room for mistakes and shortcuts that can increase 
the potential for risks. By providing stakeholders 
with an overview of the key user involvement in 
the implementation process and pointing out 
possible barriers and how they can be mitigated, 
the implementation team can prepare easier and 
faster and achieve better results. Using the service 
should lead to a transformation of interaction 
qualities like “unstructured” and “unsure” towards 
a more positive experience that can be described 
as “guided”, “empowered” and “balanced”.

Figure 7 (continuation): The implementation journey and biggest pain points: Collaboration (pink), feedback (orange), 
being an ambassador among peers (blue), learning use (green) and abandoning technology (red).
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5. Informing the design of the service
With the focus on key user involvement, additional research was needed to further specify the 
informational needs of the stakeholders of the future service. Through different research methods like 
in-depth interviews with field experts and the technology companies and co-creation workshops, the 
content and specifics of the design could be outlined.

5.1 Characteristics of successful key users
Since the service design is focusing on the 
involvement of key users during implementation, 
it’s important to better understand who they are 
and what makes them successful.

Key users, in literature often referred to as champions, 
can be described as motivated clinical staff that 
either volunteers or is appointed to take part in 
various implementation activities, like providing 
feedback or spreading enthusiasm among their 
colleagues, with the goal of promoting the change 
within the hospital (Bunce et al., 2020; Miech et al., 
2018; Santos et al., 2022; Siebeck & Hoving, 2024). 
According to Gui et al. (2020) key users work in 
two distinct directions: On the one hand they are 
communicating from organizational employees 
towards clinicians within their department to 
promote the change and on the other hand they 
communicate knowledge from the work floor and 
feedback on the technology-context fit towards 
the organization.

Multiple studies and reviews have been examined 
to explore helpful traits in implementation key 
users, and the overall findings can be summarized 
well under the six key attributes described by 
Bonawitz (2020). These are:

	» Influence
	» Ownership
	» Presence at the point of change
	» Grit/Resilience
	» Tailored persuasiveness
	» Participative and empathetic leadership 

style

It’s important to note, that not all of these 
characteristics are needed to be a successful key 
user (Bonawitz et al., 2020). Some skills can be 
taught (e.g. how to be an empathetic leader of 
change within the department) and therefore 
key users groomed to their role (Bonawitz et al., 
2020) while others are context dependent (e.g. if 
the key user is able to be physically present at the 
site of the change) and therefore hard to influence 
(Bunce et al., 2020). Having multiple key users 
that are working together and cover different 
characteristics can be beneficial for the process 
(Bonawitz et al., 2020; Miech et al., 2018).

However, employing key users is no guarantee 
for success in itself (Bunce et al., 2020; Miech et 
al., 2018). Each context has individual barriers 
that need different approaches to address them. 
Uncovering the tacit assumptions of stakeholders 
and choosing key users according to the identified 
needs is crucial (Bunce et al., 2020).

Lastly, even though volunteering key users might 
have higher ownership of the project (Bonawitz 
et al., 2020) appointed key users can also be just 
as effective, as long as they are truly convinced of 
the benefits the new technology provides as this 
is one of the most important factors for successful 
key users (Gotlib Conn et al., 2015).

Figure 9: The six key user attributes identified by Bonawitz (2020). 
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5.2 Expert perspectives beyond the context
As implementation in healthcare is a wide field and not just applied in the Reinier, it’s worthwhile to 
look beyond the context of this thesis and learn from others. To learn more about different approaches 
to implementation three field experts were approached and asked for their experiences and learnings 
while a conversation with a digital scribes’ company from Sweden gave insights on their approach and 
what was most important for them when scaling up within Sweden. Overall, it was very interesting 
to hear the different stories of different context which broadened the perspective and led to valuable 
insights for the final service design.

5.2.1 Implementation experts

Three different experts in the field of 
implementation were consulted and the most 
relevant insights summarized. 

A PhD candidate from 
TU Delft and the LUMC in 
Leiden, that has experience 
with implementation and 
scaling-up technology in the 
hospital context, stressed the 

complexity of the circumstances. According to him, 
70-80% of pilots are abandoned, so identifying the 
individual barriers and addressing them before 
attempting implementation is important for 
successful adoption. Individual stakeholders often 
have knowledge gaps that the implementation 
team should be aware of. They can be mitigated 
by co-creating insights together.

In the conversation with 
a PhD candidate of TU 
Eindhoven, that researched 
and published about the 
characteristics of successful 
key users, it became apparent 

that the personality of key users significantly 
influences their approach to their role. She pointed 
out that not just extroverted clinicians are suited 
for the job and that individuals that are more calm 
or pragmatic can be just as passionate about the 
change and drive implementation through their 
own approaches. There are many ways for key 
users to raise enthusiasm among their peers and 
them acting as a role model is a great facilitator.

An industrial designer 
and co-founder of a Dutch 
company that designs and 
implements digital shared 
decision-making aids 
shared their approach and 
learnings that led them to 
successfully implement 

their technology in most of the hospitals in the 
Netherlands. She thinks it’s most important for 
the implementation team to understand that 
“implementation is more a people thing than an 
IT thing”. They never start the process if not every 
single person within the department is excited 
about the technology and knows its benefits. 
If there is resistance, they try to understand 
peoples reasons for opposing the change and 
address them beforehand: “Once the clinicians 
are negative about it it’s much more difficult to 
go against it” so it’s important to avoid negative 
experiences with the technology as there might 
not be a second chance. 

They follow multiple small steps to prepare the 
implementation, all with a focus on making sure 
that everyone is on board and involved in the 
process. They employ multiple people for small 
tasks, like reminding teams to check if a patient 
might be eligible for using the decision aid, thereby 
ensuring that single people are not overburdened, 
and the new workflow is normalized over time 
(usually six to nine months). When teaching the 
department how to use the technology, they rely 
on interactive workshops and short summaries 
with helpful tips and even example sentences for 
a variety of situations to keep the initial barrier 
as low as possible. In regular check-ins with the 

hospital, they use the usage data reports as 
conversation starters and to give individualized 
tips based on experiences in hospitals with similar 
issues. It’s important to understand that the overall 
implementation process takes time and that the 
main focus should be on the people and trying to 
understand why they act as they do, which is a key 
skill of designers. 

The insights collected in the conversations with 
the implementation experts suggest that the 
service design should focus on the human part 
of implementation as this is the key to identify 
barriers and finding successful key users. The 
approach followed by the decision-aid company 
can be taken as a best practice example and 
inform the design of single steps of the service.

 
5.2.2 Digital scribe 
company from 
Sweden

When speaking to the company from Sweden, 
that offers a comparable product than Autoscriber, 
the conversation was mostly about their key for 
successfully implementing in many private and 
public hospitals in Sweden. Their most crucial 
points were interactive onboarding sessions for 
users that include role-playing to gain hands-on 
experience while in a safe and guided surrounding. 
In this context they also ensure that the technical 
setup in each room is in order to avoid surprises 
on the day the technology goes live. As soon as 

the digital scribe is implemented, the company 
is available via chat or a support hotline to ensure 
quick help without the organizational employees 
of the hospital as a middleman. They, too, have 
regular follow-up appointments with their clients 
and follow the developments of the usage data. 
One of their learnings over time is that the person 
that initiated the implementation within the 
hospital can feel proud for successfully bringing in 
this new technology. These people will voluntarily 
stay in charge of it long-term. 
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5.3 Co-Creation workshops
To gather the wishes and needs of the stakeholders within the Reinier that will use and benefit from 
the implementation service co-creation workshops with the two different groups were held: One with 
the key users to pinpoint the responsibilities they would like to have during implementation and the 
support they would like to get from the organization. The other one with organizational employees to 
review the wishes and needs of the key users and discuss how the implementation team can achieve 
a positive and productive setup for all stakeholders.

5.3.1 Key user workshop

At three different dates a one-hour workshop was 
held with two physicians, a specialized nurse and 
another physician that are all currently key user for 
Autoscriber. Before the workshop, they got a small 
sensitizing prompt via mail to list all problems they 
have experienced while being a key user.

The workshop setup followed the path of 
expression (figure 10) by first talking about the 
present situation (1), then reviewing and reflecting 
on previous experiences (2 & 3) before starting 
to envision a desirable future (4). Following this 
path enables participants to express their tacit 
knowledge (E. Sanders & Stappers, 2012). 

Figure 10: The path of expression 
(adapted from Sanders and Stappers (2012)).

First the researcher presented the implementation 
phases and highlighted the current status, then 
the identified pain points were summarized and 
explained. This was followed by an envisioning 
exercise and a scenario of the future was read to 
the participants while they were asked to immerse 
themselves into it (see Appendix A.4.1). The 
story prompted them to list the responsibilities 
of key users and the support they get from the 
organization. After hearing the scenario, the 
participants discussed their opinions and came 
to a consensus, which concluded the workshop. 
A thematically adapted version of this setup 
was piloted with a group of four chemical lab 
technicians to ensure the chosen methods and 
time schedule worked well. All sessions with 
the key users of the RdGG were recorded and 
transcribed and the resulting insights collected 
and thematically clustered. 

All participants mentioned the same list of 
responsibilities for key users: 

	» Testing the new technology
	» Giving feedback
	» Motivating colleagues within the 

department
	» Support their peers 

 
The only deviation from the expectations the 
organizational employees listed in previous 
research is that healthcare professionals only want 
to help to prepare the teaching sessions and not 
be responsible for it on their own.

When discussing the support from the 
organization, different insights came together:

1.	 A well-structured implementation team 
with good communication:

	» Key users value having an 
implementation team with clearly 
communicated responsibilities 
and roles for all members. This way 
everybody knows who to contact 
for which problems (having a single 
contact person streamlines this 
process) and there is a team lead that 
supports them if needed.

	» Informing the key users about their 
responsibilities, the goal of the 
implementation and the expected 
timeline of the project when recruiting 
them is a good way of managing 
expectations. Seeing an overview of 
the phases with a short description 
about each phase entails have been 
pointed out as very helpful by all 
participants.

	» Giving regular (short) updates about 
the progress, how feedback is used 
and when new updates will arrive 
in the technology helps to keep the 
key users, and therefore also the 
department, informed. Even though 
clinicians get many E-Mails this is 
still the preferred medium as long as 
the update doesn’t exceed a certain 
length (“If I need to scroll down it’s too 
long”) and meetings should only take 
place to discuss more complicated 
matters, for example when feedback 
from different key users is very 
contradicting.

2.	 	Accounting for key users’ involvement and 
helping them to focus on their tasks:

	» Key users should have a time allocated 
during their week to fulfill their 
responsibilities. In this way, they do not 
need to do it in their personal time.

	» The technical setup needed for the 
technology should be checked and 
ensured by organizational employees. 
Depending on the project this might 
include things like setting up accounts, 
testing cameras or ensuring that each 
room has a microphone available. 

	» If the testing of the technology needs 
certain organizational circumstances 
like being in a specific office or a 
certain way to organize shifts, then 
this should be communicated to the 
person responsible for the planning. 
Often the head of the department can 
help to organize these formalities, as 
they might have more authority than 
the key user themselves.

	» Organizational employees and key 
users should determine together if 
there are steps of using the technology 
that don’t necessarily need to 
be performed by the healthcare 
professional. This might be things 
like collecting informed consent 
from patients or similar. In the case 
of Autoscriber for example, clinicians 
need to ask for consent before starting 
each consultation, therefore losing 
valuable time to administrative tasks 
in an already tight schedule.
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3.	 	Learning to use the technology:
	» Before key users start to test the 

technology, they should get a thorough 
introduction to it. This ensures that 
they know the intended way of 
working, don’t miss out on features 
and can better evaluate how it needs 
to be adapted to fit their workflows. 
It also prevents negative feelings like 
frustration or being overwhelmed, 
which can occur when users are left 
alone with an unknown technology.

	» Key users expressed the wish to talk to 
other key users and exchange ideas, 
thoughts and experiences about 
working with the technology. They 
can help each other by sharing tips 
and tricks and co-create an improved 
way of working that all future users 
will benefit from. Depending on the 
situation it might therefore be wise 
to employ multiple key users per 
department and/or connect key users 
across departments.

Image 5: The visual cues used during the workshops: The implementation phases (upper row, see figure 7 in chapter 
4.1 for reference) and the most common pain points experienced (small statements explaining single pain points, big 

images clustering them thematically).

Image 4: Especially the healthcare professionals found the overview to be very helpful and took a photo after the 
workshop.
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5.3.2 Organizational employee 
workshop

Another one-hour workshop with two 
organizational employees, one quality and 
safety advisor and the ICT project manager for 
Autoscriber, was held after completing the key 
user workshops. Before the workshop they also 
got a small sensitizing prompt via mail that asked 
them to write down their definition of a key user 
and which responsibilities they assign them.

The setup of this workshop, also followed the 
path of expression (as described in 5.3.1). First, the 
prepared definitions of key users were recapped 
and combined, then, similar to the previous 
workshops, the researcher gave a quick overview 
of the implementation phases and common pain 
points. An adapted version of the envisioning 
exercise (Appendix A.4.2) was used to prompt 
the participants to describe the support the 
organization will give key users in the future and 
how they achieve this. The session was recorded 
and transcribed, and the resulting insights 
collected and thematically clustered.

Both participants had given a fairly similar 
definition of key users. Most importantly, they act 
as a bidirectional contact person between the 
organizational employees and the department 
they work in. They are a real user with deep 

knowledge of the workflows and department 
itself and can therefore test the new technology 
and give relevant feedback for its adaptation. With 
their use of the new technology, they act as a role 
model for their peers, have a positive influence 
and spread enthusiasm. They also support their 
colleagues with learning and using the new 
technology. The organizational employees keep 
the key users informed about upcoming changes 
etc., even after the implementation, so they can 
answer questions that might arise within the 
department.

The envisioning exercise triggered a deep 
conversation about the relationship between 
organizational employees and key users, as well 
as the working relationship between the RdGG 
and Autoscriber and ChipSoft. This led to three 
main insights.

1.	 	The organizational employees don’t feel like 
they are lacking support to their key users, 
but there also seems to be a deep routed 
believe among them that most healthcare 
professionals do not want to change the way 
they are working but rather go back to “how 
they worked 30 years ago” and continuously 
find excuses to prevent innovation attempts. 

2.	 	From the viewpoint of the organizational 
employees the currently biggest struggle is 
a lack of structure within the collaboration 
with the technology companies and 
not the cooperation with their key users. 
Coordinating three different stakeholders 
with different goals and communication 
needs is a challenge and they miss a person 
that has a good overview over everyone’s 
progress. They also stress, that this project 
is very atypical. Implementation has not yet 
started in their opinion, as they are still just 
working on a pilot and the development of the 
technology. Usually, RdGG is implementing 
technology that is already fully developed. 
Another big difference is that Autoscriber has 
direct contact to healthcare professionals 
within the hospital, as they get connected 
via current users. This way they can provide 
them with access to the trial version of the 
technology without the knowledge of the 
organizational employees. The trial version is 
a stand-alone version that is not integrated in 
HiX, the electronic patient record. However, 
the only version that is officially supported 
within the Reinier is the integrated-version 
that has a significantly different usability, not 
the trial version. This also leads to the last 
insight:

Image 6: One of the co-creation workshops with healthcare professionals.

3.	 	Most current users within the Reinier are 
voluntary trial users. They are not in contact 
with the organizational employees, and 
they don’t know who is currently using the 
trial version, so the only support these users 
get (if any) is from the other clinician that 
referred them. The organization has neither 
overview nor control over this situation 
and was not aware how big this user group 
became and what problems this might 
create for the future implementation phases 
of Autoscriber. They were really worried and 
looking for a way to gain back control.
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5.3.3 Implications for next research 
steps

Conducting these workshops led to one significant 
insight: 

Under the current circumstances, it seems most 
promising to help the RdGG to get back in control 
of their internal situation and then create a long-
term plan for the collaboration with internal 
stakeholders and external technology companies, 
as this doesn’t currently exist. Based on all collective 
insights, this thesis can give recommendations 
to aid with the issues currently present in the 
Autoscriber project, like how to deal with ghost 
users and improving the collaboration with the 
other stakeholders. The final service design can 
suggest a future setup that helps organizational 
stakeholders to plan their implementation 
projects. This should entail recommendations 
for all phases, for example how to find suitable 
key users and what is most important for their 
efficiency, how to prepare the departments for 
change and what is needed to successfully sustain 
the use of the technology on the long-term. It 
should also give recommendations on facilitating 
the collaboration with external partners to ensure 
things like effective communication, efficient 
feedback loops and the co-creation of the teaching 
sessions.

All healthcare professionals that have participated in research activities so far are voluntary 
“ghost” users and not official key users. 

 

This created a bias in the findings, as they obviously 
experience the current process as unstructured 
and not well-supported because there are neither 
structure nor support. Many people were very 
interested and motivated to try Autoscriber for 
themselves, so they got access to the trial version. 
The size of this group of ghost users grew over 
time and without the organizational employees 
knowing. However, unsupported access to a 
technology that isn’t yet fully developed bears 
certain risks:

1.	 If users aren’t well introduced to a technology 
and do not have access to support when they 
encounter problems, they might start to feel 
overwhelmed and anxious and stop using it. 
In the future it will be very hard to convince 
these clinicians that the technology is easy 
to use and will benefit them and they might 
even spread their anxiety among their 
coworkers.

2.	 An unstructured spreading of users might 
lose the project its momentum. Interest 
and enthusiasm are highest when first 
introducing the new technology but go 
down over time if there aren’t any relevant 
further steps taken (e.g. moving from the 
adaptation to the preparing implementation 
phase). One physician described this during 
the co-creation workshop: “I think when you 
start with it, everyone is enthusiastic: ‘Ohh, 
what is it and how do you like it?’ …and well, 
no one is asking me about it anymore and I 
sometimes forget to use it myself.”

3.	 The users might develop a frustration 
towards the organizational employees 
because they don’t support them, even 
though they don’t even know about their 
existence. They might also be annoyed about 
not getting any information or updates.

5.4.1 Autoscriber

The delivery lead from Autoscriber noted, that 
seeing the LLM being used live changed the 
company’s view on the project. They adapted their 
planning for the future teaching of users before 
implementation, because they noticed that key 
users weren’t aware of all shortcuts and that there 
are a lot of tips and tricks that they can give them to 
enhance their user experience. They also decided 
to frame their trial version differently. Seeing the 
differences in workflow and time-savings between 
the standalone version and the integrated-version, 
they decided to stress that the standalone version 
is only a “sneak-peak” to get an idea of the benefits 
of Autoscriber. They want to make sure future 
clients do not mistake it for the final product and 
will also only grant access to it for a limited amount 
of people and a short trial time.

When asked about the upcoming implementation, 
they stressed that it’s most important to have 
good key users within the departments that can 
spread the enthusiasm and prepare their peers. 
However, they acknowledge that they are unsure 
what defines a good key user. For now, their only 
requirements are that they have time to be a key 
user and are able to speak for their peers and have 
some sort of authority within the department to 
promote change.

5.4 Technology companies’ perspectives on the 
collaboration
During informal conversations with people from both technology companies, their view on the current 
collaboration as well as their thoughts about the future implementation were captured to be able 
to include different perspectives into the final service design. Both companies had just joined the 
outpatient clinic of a key user to observe how the technology is used, and it was interesting to see how 
this influenced their perspective on the project. The insights were used to reflect on the requirements 
on the service.

Looking at the collaboration between the parties, 
they see it as a unique situation. Now they are 
working on the integration together with ChipSoft 
while also piloting with real users in the Reinier, 
this will not be the case for future clients when 
the integration is completed. This experimental 
setup is very informative for their way of working 
with future clients and they had many learnings. 
The biggest struggles that needed to be overcome 
are working with three parties that do not have 
the same focus (while the technology companies 
currently focus most on technical stability and 
the general setup the Reinier as client focuses on 
usability and medical correctness of the output) 
and finding a common way of communication. It’s 
crucial to find a setup that suits the (information) 
needs of everyone to create a base for the 
collaboration.

46 5. Informing the design of the service  5.3 Co-Creation workshops 475.4 Technology companies’ perspectives on the collaboration  5. Informing the design of the service



5.4.2 ChipSoft

Two developers and the team lead R&D from 
ChipSoft were happy to get the opportunity to see 
the technology used live and to see the positive 
impact the LLM has on the clinician-patient 
interaction. 

They are content with the current way of 
communication and value having short contact 
ways to both, the Reinier an Autoscriber. Having 
highly enthusiastic key users in the team helps to 
drive the development by providing feedback and 
giving insights into the real usage situation. 

For ChipSoft it’s clear that for the final 
implementation the Reinier and Autoscriber will 
take the lead while they will take a backseat, as 
Autoscriber will need to facilitate the learning 
process of the users and the RdGG needs to 
prepare the departments. In their opinion it’s 
most important to have a realistic planning of 
the implementation and not going too fast. 
The technology is still very new, and they will for 
sure encounter unexpected barriers. This is also 
why it’s important to keep the key users closely 
involved and provide them with an easy way to 
give feedback. They also stress the need to find 
well suited key users that are able to spread 
enthusiasm: “There is nothing that works better 
than seeing it for yourself, seeing the advantages.” 
(team lead R&D). Lastly, they advise preparing 
users well and provide sufficient teachings before 
implementation.

When designing the implementation service, 
many viewpoints and different needs should 
be considered. All parties acknowledge that the 
involvement of key users is an integral part of the 
implementation but don’t have fixed parameters 
that help them find the right people. The service 
should therefore guide them in this choice and 
provide information on how to ensure the right 
conditions for effective collaboration. It is also 
evident that clear communication is needed 
between the companies and the hospital, but 
also within the hospital between organizational 
employees and key users. The service can provide 
an overview of these touchpoints and recommend 
certain actions to promote collaboration 

5.5 What this means for the design of the service

5.4.3 Implications for recommendation 
on collaboration

As we can see, observing the live use of the 
technology can stimulate deeper reflections 
not just on the product but also on the process 
of implementation. This is beneficial for the 
adaptation and collaboration and might therefore 
be a best practice also for future collaborations 
with different companies. It can also bring 
valuable insights for the teaching of all future users 
before implementing the technology in the whole 
department and it seems beneficial to promote 
a collaborative approach to creating these 
teachings. If key users and technology companies 
work together, they can ensure teachings to be 
realistic and context-sensitive.

To ensure good collaboration between all 
stakeholders, it seems to be important to be aware 
that companies might have a different focus and 
communication needs than hospitals. It is vital 
to foster open communication about everyone’s 
needs and wishes, while also providing insights 
into why these things are important. This can help 
to find a way of working that suits all parties.

When it comes to the implementation process, 
all stakeholders highly value the involvement of 
key users but also see the need to choose the 
right people for this position. Giving direction and 
guidance on this topic is therefore valuable for 
everyone.

based on the combined findings of this thesis. 
However, some issues that are barriers in the 
current situation are specific to the adaptation of 
Autoscriber because the technology is still in active 
development. The research findings also enable 
us to give recommendations for this situation, 
and the implementation service should take the 
differences into account that occur in projects 
with well-developed technology vs. those in which 
it is still in development.
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6. Designing the implementation 
service
This chapter describes how the research findings come together step by step to form the final design. 
It covers the early-stage ideations and explorations and describes the iterative process of adapting the 
content and visualization of the service design. Finally, it concludes with a detailed description of the 
final implementation service design.

6.1 Ideation throughout the research

While conducting different forms of research and 
generating insights, ideas for possible solutions 
and the form they might take emerged. The most 
promising directions found their way into the 
various iterations of the service design.

Especially literature research and interviews 
with different parties sparked many ideas about 
which content and information are important 
for which stakeholders. Many sources stressed 
the importance of the same or similar things, 
so including these into the service seemed only 
natural. This information was collected in lists and 
regularly updated.

Sketches of different scenarios and pain points were 
made to explore their value in creating empathy in 
the parties that didn’t experience these issues and 
drafts of system maps were used to explore the 
difference between expected and actual situation 
within the Reinier after the co-creation workshop 
with the organizational employees.

There have also been thoughts about the pros and 
cons of varying forms of delivery. Of course, an app 
would be suitable to give an interactive overview of 
the context while at the same time being able to 
zoom in on specific situations and thereby giving 
recommendations on different levels, but the cost 
and time needed to develop such an app would 
not be in proportion to the value it would bring. 

Books and folders might be able to have similar 
abilities to show different levels, even though they 
are less engaging, but when read once the risk is 
high that they disappear into a shelf never to be 
seen again. The same could hold true for a toolkit 
or card set. A poster however has the benefit of 
staying present in the working environment of 
organizational employees and might be consulted 
more often but at the same time the designer 
faces a tradeoff in level of detail and readability.

Moving forward from here, the idea of a poster 
that stays visible in the context of the user was 
takes as a starting point. Ideas like the setup of 
the implementation phases were taken from 
the research phase (figure 7 in chapter 4.1) and 
combined with the insights and recommendations 
gathered in the different research activities.

Figure 11: Sketches of different scenarios used during ideation.

Figure 12: System map attempts to compare expected and actual situation and explain risks of ghost users.
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6.2 Design iterations
This chapter summarizes the different iterations on the way to the final design of the service. Each cycle 
consisted of multiple iterations and was conducted with a different group of experts. For the evaluation 
visual stimuli like diagrams, sketches and prototypes (first low then high in fidelity) were used to enhance 
the quality of participants feedback as it’s easier to talk about concrete things than abstract ideas (Crilly 
et al., 2004, 2006). 

6.2.1 First cycle – Distribution of 
responsibilities

The first cycle consisted of quick iterations on 
the responsibilities during the implementation 
process and their distribution among the 
stakeholders (organizational employees, 
technology company, key users, non-key users). 
A diagram was used to paint an overview and 
the connections between all parties. Items were 
loosely clustered thematically, but not sorted by 

phases (see Appendix A.5.1). This cycle was aiming 
at laying a foundation that all parties agree on, and 
it was evaluated together with a representative 
of the organizational employees, technology 
company and key users.

The key user (ER physician) fully agreed to the 
overview, found it to be complete, and had nothing 
to add. The organizational employee (ICT project 
manager for Autoscriber) was struggling a bit 
with the level of abstraction that was chosen. The 

fact that responsibilities have not been ordered 
in phases raised some questions that could be 
answered in conversation. Some minor additions 
and modifications were made to the overview. The 
employee of the technology company (delivery 
lead) as well mentioned the abstraction level as a 
bit confusing and was missing a clear integration 
into a timeline. The need to clearly define who 
is part of the group “organizational employees” 
came up and was considered in later iterations, 
otherwise he found the overview to be complete. 

The overview with its slight modifications and the 
learnings of this cycle have been foundational for 
all following design iterations.

Figure 13: Example pages from the list of responsibilities used during the first cycle (p. 52 & 53).
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6.2.2 Second cycle – Form of the service 
deliverable

The second cycle focused on the form of the 
final deliverable and the way it visualizes the 
information. Two iterations were made, the first 
with a design in healthcare professor from TU 
Delft and the second with a group of Design for 
Interaction master students, also from TU Delft.

The first iteration used a sketch of a poster format 
showing the implementation process. In the top 
the different phases were listed, together with the 
steps taken during these phases. Underneath it 
listed the stakeholders’ responsibilities, proposed 
touchpoints and deliverables as well as barriers 
and facilitators of each phase. 

A printed version of this poster was used as the 
basis for the discussion. Some limitations already 
emerged while creating the version used for the 
evaluation: It was hard to find a good balance of 
detail and readability as a lot of knowledge should 
be included in this deliverable, not all of which 
was also confined to only one phase or not tied to 
phases at all. It already seemed hard to solve these 
problems using only a single deliverable. These 
limitations were taken as conversation starters 
to identify where they come from and how they 
could be resolved.

The limitations identified during the conversation 
are that it proposes a big challenge that there 
currently doesn’t exist a visualization format (e.g. 
service blueprint, journey map, etc.) that covers 
the needs of this project, so a new visualization 
needs to be created if a poster is the final goal. It 

was also confirmed that it is hard to find the right 
level of abstraction and zoom level to not make the 
deliverable too general but also not too detailed 
and ensure readability. 

The conversation resulted in a couple of interesting 
ideas. The main goal of the deliverable is to 
give an overview of the whole implementation 
process and point out key moments plus action 
recommendations for risk aversion and a better 
implementation experience and therefore better 
implementation outcomes. Keeping this in mind, 
it might be more fruitful to focus on milestones 
and decision points of the process rather than the 
phases. This could help organizational employees 
to determine which preconditions need to be met 
before moving to the next step. It would be possible 
to still present the main overview as a poster but 
accompany it with a booklet that zooms in on 
the different milestones and provides collected 
insights and recommendations in a more detailed 
and actionable way. These descriptions should 
evoke empathy for the situation and point out 
possible risks, so the implementation team can 
better assess the situation at hand.

These ideas were used to iterate on the poster and 
sketch a version with two separate deliverables: a 
poster to give an overview of the process and its 
milestones, and a booklet that zooms in on the 
necessary steps that need to be taken to reach 
these milestones.

Figure 14: The poster-sketch that was used for the first iteration.

Going forward, the second iteration used printed 
out versions of the suggested poster – book 
combination, again in a sketchy, low-fidelity look. 
The poster shows the implementation phases, a 
timeline, the milestones and the steps towards 
them. Each step refers to the chapter in the book 
that discusses it in detail. The title and timeline of 
the poster can be filled in per project, and stickers 
of flags on the timeline can be used to indicate at 
which point in implementation the team currently 
is. For the book, only an example page was shown. 
In the top you can see in which phase the current 
step is located, under the title readers find the 
stakeholders involved in this step and then finally 
different focus points and recommendations per 
point.

The group of students was asked to provide 
feedback on the following questions: Is there a 
clear connection between poster and book, and do 
the usage cues need to be enhanced to promote 
use side-by-side? How well given is the readability, 

and do the chosen zoom levels for each deliverable 
make sense? What are their general thoughts 
about the chosen design elements and layout?

Compared to the first iteration, significantly 
fewer limitations were identified during the 
conversation. It was pointed out that the use of 
color can be confusing as orange, for example, is 
used for the steps but also to identify “key user” as 
an actor in different steps. The linear timeline and 
flags along the path promote a view of a process 
with “one step after another” when in reality steps 
might run parallel or change order completely, 
depending on the needs of the project. Future 
iterations should therefore promote a more fluid 
process that can be individualized. 

Not exactly a limitation, but rather a question that 
was raised is ‘Who is in charge of the poster?’. It 
might be worthwhile to give guidance on who 
should use which deliverable in which way to 
achieve the best outcomes.
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The discussions resulted in further insights how 
the design can be improved. Overall, it might be 
easier to use icons instead of points to reference 
the acting stakeholder, this might increase 
readability as one does not have to refer to the 
legend all the time because the colors don’t have 
an inherent connection to the stakeholder. For 
the poster, it might be interesting to explore the 
option to print on a material that can be written 
on with non-permanent markers. In this way, you 
can use the same poster for many projects, which 
is more sustainable. It might also be helpful to 
use exact page numbers instead of chapters. The 
use of concrete examples in the book might help 
users to have a better idea how to get started. In 

cases where this is not possible, concrete reflection 
questions could help to find the first step. In any 
case, the book needs to be well-structured. It 
should include an introduction and guidance how 
to use the poster and book combination, as well 
as a chapter defining each stakeholder group and 
the different roles they might take. Adding space 
for personal notes and learnings will increase the 
individual value of the book over time as it grows 
richer and more relevant to the context.

All these ideas were used while transforming 
the initial low-fidelity sketches to a high-fidelity 
prototype for the third cycle.

Image 7: The group of students discussing the sketches of book and poster.

Figure 15: The sketch of the poster used for the second iteration.

Figure 16: The sketch of the book used for the second iteration.
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6.2.3 Third cycle and final evaluation – 
Bringing it together

The third and final cycle was again evaluated 
together with representative stakeholders of 
the context, an Autoscriber (ghost) key user (as 
discussed in 5.3.3) from the urology and a non-
key user from the ER department of the RdGG, 
the ICT project manager for Autoscriber as an 
organizational employee and the delivery lead 
of Autoscriber representing the technology 
company. The focus of the evaluation was both on 
the content and the form of the design.

The organizational employee and technology 
company were shown a digital representation 
of a high-fidelity prototype of the poster – book 
combination as the meetings were taking place 
online. The poster again showed the phases (with 
a short description), milestones and required 
steps with references to the pages in the book. 
The fillable fields (title, timeline) were kept while 
the flags were removed. The prototype of the 
book consisted of a cover, an introductory chapter 
(how-to, introduction to phases, stakeholders and 
roles), the overview page of the first milestone and 
one example step towards this first milestone (see 
Appendix A.5.2 for all pages).

As key user and non-key user will not be using 
poster and book, but will only be indirectly affected 
by them, a scenario was chosen as the most 
suitable way of evaluating the design. The scenario 
was shown using a presentation walking through 
the most important touchpoints they would have 
with the service. You can find the full scenarios for 
both groups in Appendix A.5.4 (key user) and A.5.3 
(non-key user).

The key user was asked three questions after 
seeing the scenario. First, to identify the biggest 
differences between the scenario and the 
implementation of other technology in the past. 
Second, if they would sign up as a key user if a new 
project would follow this approach and third, if 
they would then feel well-informed and enabled 
to fulfill their responsibilities.

The participant was very happy with the overall 
scenario, especially the fact that they would get a 
timeline and that the project would be more goal 

driven than is currently the case. Other than that, 
the fact to always know who to contact in case of 
problems, information on how to give feedback 
and then getting feedback on your feedback were 
standing out to the key user. They like the fact 
that the design is giving the implementation team 
a checklist that they can use to see if they really 
thought about everything. When reflecting on 
their current position, they realized that they have 
never talked about their Autoscriber experience 
with their peers. Mentioning it as a key user’s 
responsibility in the beginning of the project was 
therefore seen as helpful. Also, on this day, they 
were in a room without a microphone and couldn’t 
use Autoscriber. Hearing that the implementation 
team is also reminded to check the technical setup 
of the department before the adaptation phase 
was therefore well appreciated. 

The participant was also giving some perspective 
on some specific points. In their opinion it’s not 
worth the effort to actively try and schedule key 
users in the same department during the same 
times to help them exchange ideas. This might 
overcomplicate things and is unnecessary as 
they regularly speak to all people within their 
department. “That’s the thing in the hospital, 
you just cannot schedule everything.” However, 
meetings with key users in other departments 
might be interesting, as that doesn’t occur 
naturally. Furthermore, the interactive role-play 
during the teaching session could be voluntary in 
their opinion. This thought seems understandable 
as the participant is highly tech-savvy themselves.

Even though they liked the level of involvement 
of the proposed process a lot, they also stressed 
that it should keep a good balance. If it leads to too 
many meetings, it will slow down the process and 
decrease key users’ motivation.

The overall opinion of the key user was very good, 
and they would love to see their involvement in the 
Autoscriber project evolve towards this process. 
The points that were discussed were taken into 
account when writing and reformulating some of 
the book’s texts.

The non-key user was asked to identify the biggest 
differences between the scenario and what they 
experienced in the past as well. They should also 
describe the interactions they would envision 
themselves to have with the key user.

Just recently, a new technology was introduced to 
the ER department. The clinicians did not get any 
introduction, instead a manual was sent by mail 
and a printed version left in one of the offices. Since 
its introduction, only few healthcare professionals 
have used it. The participant used this case to 
compare it to the suggested service, and what 
stood out most was that it takes an approach with 
much smaller steps and a well communicated 
timeline. These give each healthcare professional 
the chance to get comfortable with the idea of 
the upcoming change, allow for more learning 
time, and overall focus more on the adjustment 
period needed by the people. They also found it 
to be a very complete approach. “It’s an all-around 
package.”

The participant stressed that they need to see the 
benefits of the technology for themselves before 
they trust that it will be able to help them. They 

have been skeptical if organizational employees 
pitched technology in the past. “When they tell 
us they found a solution, I think ‘Yeah, I’ve heard 
it before’…First I need to see it, and then I believe 
it.” This is why it positively stood out that a person 
from inside the department was involved as a key 
user. In this way, they can trust the technology-
context fit more from the start. 

In order to feel the need to talk with the key user 
and ask them questions, the non-key users need 
to know what is going on, what the technology is 
and why it should be implemented.

Important traits of key users are high work 
experience, that they are energetic, motivating 
and take the group along (which might be easier 
for an extrovert, but also an introvert can be 
convincing over time) and that they are able to 
help their peers and explain the technology well.

Based on the insights gained in this evaluation, it 
was made sure that the content of the book is well 
reflecting these points.

Figure 17: An example page of the book that was used for the final evaluation session with organizational employee 
and technology company.
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The technology company participant was 
asked about their thoughts about the proposed 
milestones and how they would use the design 
when starting to work with a new client. They were 
also asked for problems they encountered in the 
past that could (not) be solved by using this service.

During the discussion, the most positive things 
about the current iterations were that the 
participant felt that the milestones help to 
break the complexity of implementation down 
to a manageable level. The layout of the book 
supports this and helps to quickly find your way 
around. It’s also good to separate overview and 
detailed information in two separate deliverables. 
The connection between poster and book was 
experienced as straight forward and clear: “I think 
it’s very good to have the page number there, so 
when I have any question, I know where to look and 
clarify.” The interactivity with the re-writable poster 
was highlighted as especially helpful, as it adds a 
certain level of playfulness without undermining 
the educational value. At the same time, it also 
promotes a more flexible view on the process and 
encourages adaptations of the timeline. Following 
the recommendations inside the book would help 
them to prevent the known problem of key users 
that are unsure what their role entails, and which 
tasks fall into their responsibility.

Some phrasings of milestones and steps seemed 
a bit vague for the participant. However, as the 
connection to the book is clear they also knew 
how to look for more specifics and they would 

Last but not least, the organizational employee 
was asked the same questions than the technology 
company employee.

As positive stood out that the poster is especially 
useful during initial meetings of all stakeholders 
to create a mutual understanding. The participant 
sees the importance of talking about the 
expectations of all parties, and the use of poster 
and book might be able to help with finding this 
common ground. They might also support project 
managers in understanding the complexity of 
implementation in healthcare and might act as a 
sort of checklist for them. Just like the technology 
company, they see the potential to help key users 
better understand their role in the project. The 
connection between poster and book with the 
references was also understood well.

A few things were discussed in more detail. 
The intention of filling in title and dates of the 
current project was only getting clear when 
explained to the participant. They also pointed 
out that “sustainment is ongoing until the system 
is obsolete.” and that no system is ever used 
indefinitely. The explanation of the Adaptation 
phase should also be changed from “existing 
workflow” to “desired/new workflow”. “That’s 
where the tension is. Because sometimes when 
the workflow needs to be altered to benefit from 
the new technology, it’s harder to achieve because 
of the routine of the healthcare providers.” 

Image 8: The evaluation session with the participant of Autoscriber.

The participant doubted that the poster and 
book would be helpful to enhance the current 
Autoscriber project as it’s “not a typical project” but 
also acknowledges that they haven’t had a chance 
to read the full content of the book. As a first action 
when presented with the design, they would read 
it and appraise the relevance for their context and 
work. Testing this was unfortunately not possible 
inside the scope of this cycle. 

After this discussion, the proposed changes 
on the poster were adopted. Again, it became 
clear, that the design needs to stress reasons 
for the organization to adopt it. When reading 
the content of the book, users might be easily 
convinced, but they might not even pick it up 
if they think that they are already doing a good 
job and have little need of improving further. The 
employee participating in this evaluation was not 
aware that in other parts of the Reinier technology 
is introduced without any preparations, as it was 
described by the non-key user. Maybe it might 
be fruitful to target the people that manage the 
organizational employees when making a case for 
using the service design. They might be interested 
in creating a standard that is followed by all project 
managers within their hospital. 

be satisfied as long as the information provided 
in the book is precise enough to take action. The 
participant stated that when they would want 
to use this service with a new client, they would 
break down the content of the poster for the first 
meetings so to not overwhelm clients that might 
not be very familiar with the implementation 
process. Once they feel more confident the team 
can start working with the full poster, use it in 
collaborative meetings to check their progress and 
the hospital will get their own copy for reference. 
The technology company sees their job in guiding 
their client to use the poster – book combination 
effectively. Nevertheless, even though the focus 
on key users is an important one, it is not the only 
thing important in implementation, this should 
not be forgotten. The service also envisions an ideal 
process that will not always be viable for company 
political reasons (in the hospital, the technology 
company or both).

Based on the findings of this conversation, the 
information given in the introduction chapter of 
the book was revised. It now stresses the fluidity 
of the process more and ensures readers that it’s 
normal and okay to change the timeline or go back 
and forth between the different phases if needed. 
It also stresses that it just covers the key user 
involvement and that more things are needed for 
successful implementation outcomes, as well as 
the importance to take politics into account and 
use the reasons given by the book to convince 
opposing parties.

Figure 18: The poster version that 
was used for the final evaluation 
session with organizational 
employee and technology 
company.
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6.3 The final implementation service 
After three design cycles, the final service is refined and combines all research findings.

Autoscriber
May 24 Jun. 24 Oct. 24 Nov. 24 11.12.24 20.12.24 Dec. 24Jul. 24 Sep. 24

The poster and book can be used by the 
organizational employees of the hospital and 
the technology company they collaborate 
with. No matter who brings it into the team, 
it should be shared with both parties to create 
a common understanding of the upcoming 
process and the involvement of key users. It can 
act as a conversation starter that fosters mutual 
understanding and open communication so the 
hospital and technology company can align their 
goals and mitigate risks and barriers before they 
arise to create a better experience for all involved. 
The poster can help to sharpen everybody’s 
awareness of the current progress during shared 
meetings, while the information in the book can 
be consulted when planning and preparing the 
next steps.

The poster

The poster provides a clear overview of the entire 
implementation process, highlighting key phases 
and milestones. 

Each phase comes with a short description to 
enable users of all levels of experience to use the 
poster.

Designed with practicality in mind, it’s printed on 
rewritable material, allowing the user to customize 
the title and timeline for each specific project. 
This flexibility means they can easily adjust their 
timeline as needed and reuse the poster for future 
initiatives. 

Each required step on the poster includes a page 
reference to the book, making it simple to dive 
deeper into any topic and quickly access the 
guidance that is needed. 
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This guide was developed as part of the master’s thesis “Unlocking technology adoption. Guiding key 
user involvement for successful healthcare implementation.” within the Design for Interaction program 
at TU Delft, in collaboration with Reinier de Graaf Hospital in Delft. You can find more information about 
the project here: http://resolver.tudelft.nl/uuid:ce1c6b9a-b6c7-4650-b1a6-e5e1a2dc2c49

We encourage you to use this guide to support your implementation process. However, please note that 
further research is needed to fully evaluate its effectiveness in practice.

ChatGPT was utilized to improve the text’s flow and coherence, ensuring a unified tonality. 
The foundational insights, guidance, and recommendations are based entirely on in-depth research.

Unlocking technology adoption
In the rapidly evolving world of healthcare, technology has become an indispensable 
ally. From improving patient outcomes to streamlining administrative tasks, the 
potential for innovation is limitless. Yet, the true power of technology lies not in its 
design but in how seamlessly it integrates into the complex, dynamic workflows of 
healthcare professionals.

This is no small challenge. Introducing new tools into healthcare settings often 
feels like navigating uncharted waters. Despite their benefits, technologies can 
struggle to find acceptance, leaving valuable solutions underutilized. The key to 
overcoming this lies in thoughtful implementation, collaborative adaptation, and 
most importantly, the involvement of people at the heart of the system—healthcare 
professionals themselves.

This guide is designed to bridge the gap between technology and practice. It focuses 
on harnessing the insights and influence of key users. These individuals, often early 
adopters or respected peers, play a critical role in championing change, fostering 
communication, and shaping how technology is embraced.

Guiding key user involvement for successful implementation

Key users play a pivotal role in the success of technology implementation in 
healthcare. They drive change in two important ways: they foster enthusiasm and 
acceptance among peers within their departments, and they gather and share 
feedback from the work floor with the organization to ensure the technology aligns 
with real-world needs.

Research shows that key users that are well supported and empowered, can 
significantly enhance the success of implementation efforts. By combining real-world 
insights and actionable recommendations, this guide aims to help implementation 
teams to understand the complex process and plan for lasting success. 

Above all, it’s essential to remember that implementation isn’t just about 
technology—it’s about people. Understanding and addressing the human side of 
this process is just as important as the technology itself.
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The actors and their roles

Actors outside the hospital 

Roles

The actors are the group that is mainly in charge of the described part of the 
implementation process (solid outline). They are sometimes joined by supporters 
(dashed outline). If their actions affect another group, those affected are shown 
behind the arrow.

Technology company
The company that supplies the technology that should be implemented. 
Their setup and way of working might differ, depending on size, 
experience and product.

Actors within the hospital

Organizational employees
Employees that support the hospital operations and patient care 
processes. Most work in departments like IT, Quality & Safety, 
communication, management, etc. but also (medical) managers 
within the hospital fall into this description. They are in charge of the 
implementation process on the side of the hospital.

Key user
Key users are motivated clinical staff that volunteers/is appointed to 
take part in various implementation activities, like providing feedback 
or spreading enthusiasm among their colleagues, with the goal of 
promoting the change within the hospital. They are a big factor in 
successful implementation.

Non-key user
The other healthcare providers within the department that are not 
directly involved in the implementation process. They need to be 
convinced, motivated and well-supported to use the technology to 
ensure long-term success.

Need assessment

Projects can begin in various ways: a problem within 
hospital workflows may be identified by healthcare 
professionals or organizational staff that requires a 
solution. Alternatively, it could stem from an idea to 
optimize a workflow, proposed by either clinicians or 
organizational employees. In some cases, a technology 
company may present a product to a hospital that 
seems well-suited to their needs. Regardless of how the 
project begins, it’s essential to thoroughly understand 
the existing workflow, the surrounding context, and the 
needs of the people affected. To gain these insights, 
collaborating closely with the healthcare professionals 
who work within that context is invaluable.

Orientation

This phase goes hand in hand with the needs assessment, 
and it’s common for both to overlap or run in parallel. Here, 
potential solutions are identified and evaluated against 
the functional and technical requirements that have 
been defined. With the information from technology 
companies and input from healthcare professionals, the 
technology that best aligns with the needs is chosen. At 
the same time, the implementation team is assembled, 
and key users are identified to support the process.

The phases
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The book

The book offers detailed insights to support users 
through the implementation process. 

The introduction chapter helps users to get started 
and outlines what they can expect from the guide. 

It also introduces the key actors of implementation, 
how their role will be specified in the following 
chapters and the main phases of implementation. 
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My notes:

Milestone 3 

This milestone focuses on ensuring that the department is ready for the technology 
to be fully integrated. It’s a crucial phase where communication, training, and 
planning come together to set everyone up for success.

First, it’s important to inform the department about the progress of the 
implementation, so everyone is aware of the upcoming changes and what to expect. 
Keeping them informed helps reduce uncertainty and fosters a sense of involvement 
in the process.

Next, future users need to be trained and prepared for the new system. Providing 
hands-on learning and addressing any concerns will ensure they feel confident 
using the technology on go-live day.

Finally, careful planning for the go-live is essential. This includes scheduling, on-
site support, and making sure the necessary resources are in place for a smooth 
launch. With all this taken care of, the department will be ready to embrace the new 
technology.

The department is prepared for the go-live 
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My notes:

Recommendation:
 » Consult your key user to figure out how much time might be needed for 

a smooth start. Some systems might only require one morning, others 
would benefit from multiple days. See what is possible in your project.

Plan the go-live

A well-structured go-live plan is crucial for a 
smooth implementation experience. It helps 
everyone in the department to stay calm, 
reduces stress, and ensures the technology is 
integrated effectively into daily workflows.

Schedule a reduced workload for the go-live phase
 
Allowing extra time during the initial rollout ensures healthcare professionals can 
focus on adapting to the technology without feeling overwhelmed. If data transfer 
is required, consider allocating additional time for this as well. As one professional 
shared, “When the time is lacking and you’re not that experienced that you can do 
it easily, then you’re falling back into your routine.”

Organize on-site support 

After the go-live, it’s vital to have accessible support for functional and technical issues:
 » Key users: Ensure they are present during most shifts to assist their colleagues. 

For departments that operate around the clock, such as ICUs or ERs, plan for 
key user coverage across all shifts to maximize availability.

 » Technology company: Discuss the possibility of having experts on-site to 
address questions about the technology’s functionality on the spot.

 » IT department: If needed, involve IT employees to handle technical 
troubleshooting during the early days.

Adapt the level of support based on how complex and disruptive the technology is.

Pro tip: Each department will have unique challenges and requirements. Collaborate 
with key users to identify these needs and tailor your support to addresses them 
effectively.
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- Talk to head of department, they 
   can bring people together

- We should always see that support  
   can also be reached during the night 
   so people in the night shifts can also 
   ask somebody

Each chapter focuses on one of the four milestones, 
breaking it down into required steps with clear, 
actionable recommendations. 

They start with an overview page, restating the 
required steps, and are easy to find thanks to an 
index cut in the fore edge of the pages.

The following pages introduce each required step 
in detail, showing the involved actors and their 
role and breaking each step down in multiple 
sub-steps with recommendations and tips for 
successful application. 

To make it even more practical, the book includes 
space for personal notes and reflections for 
each milestone and all required steps. As users 
document their learnings from different projects, 
the guide evolves with them, becoming a richer 
and more tailored resource for their hospital and 
its technologies.
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6.3.1 Recommendations for the current implementation process of Autoscriber

Based on all collected insights, there are some concrete recommendations that can be given for the 
current collaboration between Reinier de Graaf, Autoscriber and ChipSoft. Of course, it is always helpful 
to go through the service deliverables and see which points can be applied to the current and future 
situation, but on top of this the following recommendations might help to make next steps in this 
project:

1.	 It might be worthwhile to invest time in revising the way of communication 
and collaborating. There is a certain tension, especially when it comes to the 
way of communicating and staying informed about the development progress. 
If all parties reflect on their needs, discuss them together, are able to explain 
where they stem from and are then also open to find compromises, this could 
significantly improve the experience of all stakeholders.

2.	 Autoscriber and RdGG are currently working on defining the feedback-loop for 
the adaptation phase in the next departments. For this process, it is wise to first 
define what sort of feedback needs to be collected and then deduce the manner 
of collecting this feedback based on the needs. As an example: If the feedback-
need is something like a yes/no answer (e.g. “Is this summary complete?”) it 
can be collected easy and fast after each consultation within the application. 
However, if feedback should contain more explanations and detailed insights 
into the workflow (e.g. “Which part of the summary is the most important 
and why?”) then regular qualitative interviews might be more suitable. If the 
information need is defined first, one can ensure that the collection method 
suits this need.

3.	 As discovered, there is currently a big group of ghost-users within the Reinier. 
Together with Autoscriber the RdGG should make a list of these users and start 
involving them in the project:

	» In a first step, the ghost-users should be informed that they are currently 
using a trial-version that is different from the integrated-version that will 
ultimately be implemented in the departments. Make sure to explain 
what the implementation team is currently working on and that this 
focus is the reason that there has not been a timeline, and they have not 
been supported by the ICT so far. Also stress, that you are aware of their 
existence and would like to work together with them in the upcoming 
phases of the project.

	» Tell them that you plan on expanding into their department sooner or 
later (if possible, give them a timeline!) and that you would love them to 
be key users for the integrated-version. Then they will enjoy a more guided 
process with a clear goal.

	» Think of ways that you could already involve them right now and make this 
option available to them. For example, they might be interesting sparring 
partners for your current key users.

4.	 When planning to scale up the use of Autoscriber it’s important to think about 
how to handle the people that tried it earlier but abandoned it and, worst 
case, are anxious to try it again. How can these people be convinced that the 
integrated-version has a better usability and provides the promised benefits? 
How can it be prevented that they spread a negative view within the department 
and create a big resistance? To answer these questions, it might be helpful to first 
identify who might be such an anxious ex-user. Then it might help to approach 
them with one of the current key users (ideally one from their department) 
and give them a demonstration of the new version to let them appraise the 
difference for themselves. In this way, the individual barrier might be reduced 
before starting implementation and communication within the department.

5.	 The planning of the next steps should not be too tight. Plan realistic and keep 
this planning flexible to adjust it to new findings that appear during the project. 
Especially the teaching phase should be long enough and well-prepared by 
informing non-key users early and giving them the timeline. Rather postpone 
going live than starting it when users are still not motivated or well-prepared.
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7. Concluding this thesis
This final chapter reflects on the contributions of this thesis, not just for implementation science, but 
also the stakeholders of this project. It considers the given limitations while trying to look ahead and 
give recommendations for the future. It concludes with a personal reflection on the project and my 
personal growth. 

7.1 Contribution

Main Takeaways

A central finding of this thesis is that clear guidance 
and well-defined structures are essential when 
working with key users during the implementation 
process. Without these, there is a significant risk of 
losing their motivation and, with it, the momentum 
needed to drive the adoption of new technologies. 
The importance of acknowledging that successful 
implementation requires time and a focus on 
the human aspects of change became clear. For 
organizational employees, this means adapting 
processes to accommodate everyone, from early 
to late adopters, giving them the opportunity to 
engage at their own pace and eventually become 
enthusiastic users. Realistic planning, adaptability 
to new insights, and strong communication 
between all stakeholders are critical elements for 
ensuring that implementation efforts are both 
effective and sustainable.

Contributions to Implementation Research

Both experts and companies have shown great 
interest in the findings of this thesis, showing 
the relevance of the topic. One notable aspect 
is its approach to implementation from a 
human-centered design perspective. While the 
literature acknowledges the benefits of including 
key users in the implementation process, there 

is a noticeable lack of research on the practical 
aspects of how to effectively involve them. This 
thesis makes a contribution by using qualitative 
insights specific to the role and influence of key 
users in the implementation process. By doing so, 
it provides a promising starting point for future 
research, offering both theoretical grounding and 
practical direction for future studies.

Implications for RdGG, Autoscriber, and ChipSoft

The focus of this research also resonated strongly 
with many stakeholders of the context of the 
Autoscriber implementation in RdGG, especially 
healthcare providers, which also confirms the 
relevance of the topic. Key areas such as identifying 
suitable key users and building an efficient 
feedback loop (issues raised by all stakeholders) 
are addressed in detail. Additionally, this thesis 
sheds light on the risks and potential of “ghost 
users”, a previously unrecognized challenge for 
the adoption of Autoscriber. By bringing this issue 
to their attention, the work empowers RdGG to 
regain control of the situation and provides 
recommendations for moving forward. These not 
only mitigate current challenges but also lay the 
groundwork for more structured and effective 
collaboration between internal and external 
stakeholders.

7.2 Limitation
While this thesis offers valuable insights into 
the implementation process, certain limitations 
should be acknowledged. First, the research 
was conducted within a very limited context, 
focusing on the implementation of Autoscriber 
at RdGG and involving a relatively small number 
of participants. Expanding the scope to include 
additional stakeholders within the Reinier or 
adding more case studies by following the 
implementation of other technologies could 
provide a broader understanding and strengthen 
the generalizability of the findings.

Second, due to the scope of this thesis, the proposed 
texts and recommendations of the service design 
book have not been evaluated fully and would 
therefore benefit from further iterations with 
implementation experts. Collaborative refinement 
with these stakeholders could enhance their 
precision, usability, and alignment with practical 
needs.

Furthermore, the effectiveness of the service 
design was only evaluated in a conversation with 
future users. To fully understand to which extent 
it can improve the implementation process a 
scientifically supported study would have to be 
carried out. The findings of such a study would 
propose interesting directions for future research, 
as well as ways to improve usability and relevance 
of the service and its content.

One specific challenge highlighted in this research 
is the issue of ghost users. While the identified 
pain points are rooted in the experiences of 
these unsupported users, the underlying needs 
likely reflect broader challenges common 
across implementation processes. Researching 
this group of key users that had this “extreme” 
circumstances might have even been beneficial 
because only in this way a number of possible risks 
of not supporting key users could be identified 
and addressed in the service.

7.3 Recommendations for the future
Building on the insights gained throughout this 
thesis, several recommendations can be made for 
both further research and iterations on the service.

As already discussed in the limitations, to improve 
the current version of the service the texts 
used in the book should be iteratively revised 
in collaboration with implementation experts 
and the effectiveness evaluated in a long-term 
study. For this, it could be used during the 
implementation and scaling up of Autoscriber or 
any other adoption of new technology within the 
Reinier. 

The content of the book might be enhanced 
by exploring other ways of enhancing empathy 
towards key users’ situations. This might be done 
by using quotes, drawings of scenarios or similar 

design methods. It could also be explored if more 
concrete examples (for things like time per phase 
etc.) might add value for users and if, for the use 
case of the RdGG, it is possible and helpful to 
divide the group of “organizational employees” 
into different subgroups like ICT, Quality & Safety 
and similar.

A last feature that might be nice to explore would 
be to create a digital version of the poster. This 
might be useful to make it usable during remote 
or hybrid meetings between the stakeholders. If 
the different phases, milestones and steps can be 
greyed out it can be used in each meeting to show 
the current progress as well as highlighting the 
upcoming steps.
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I worked on this thesis between May and December 
2024 and a lot of hard work, and many thoughts 
went into finishing it. It has become more than 
just a thesis to me, it’s something I truly care about 
and it was inspiring to see the enthusiasm I could 
spark in the people I spoke to and worked with. 
I’m convinced that approaching implementation 
with a focus on the humans it’s affecting is a key 
to improving implementation outcomes and the 
overall experience.

Even though there still is a risk that my service will 
not be used because organizational employees or 
technology companies don’t see the value of it, I 
think that it offers an opportunity to change once 
perspective on implementation. I’m convinced 
the service fulfills the design goal to “Design a 
service that can be used by the organizational 
employees of RdGG that guides the facilitation 
and collaboration with key users to effectively 
implement new technology together with 
external companies”. If it’s used constantly, it 
might enable all affected parties to feel more 
“guided”, “empowered” and “balanced” in the 
process.

During my work I collected a wide variety of 
information on different levels and especially 
during the design phase it was quite challenging 
to find a good way to combine and represent 
them in the service. I’m grateful for all the sparring 
and thoughts from friends and colleagues that 
helped me find a suitable way of presenting 
recommendations in a digestible way, and hope 
that research on this topic continues and the 
service can grow and evolve over time.

In the beginning of the project, I encountered a 
few struggles due to the language barrier. Gaining 
ethical approval in Dutch was of course one 

part of this, but the biggest impact it had when 
looking for interview participants. However, once 
people met me and we talked about the project, 
I realized that they changed their demeanor and 
were happy to help me out in future research 
activities if their schedule allowed it. This was very 
motivating for me and showed that you need grit 
and persistence to gain a foothold. It might be 
interesting to see how different the project would 
have gone if I had been a full-time employee of the 
RdGG. I imagine that it might make some things 
easier as you would have a better understanding 
of the ways of working of the hospital (especially 
as there are differences in the way Dutch and 
German healthcare systems operate) but in the 
same time this can also create a bias that I, as an 
outsider, did not have. 

When looking at me as a person, I have to say that 
I had very high expectations as I focused too much 
on the impact my design should have rather than 
my own learnings. This of course didn’t prevent 
me from learning quite a lot, but it did put a lot 
of unnecessary pressure on me. Once I realized 
this and changed my mindset, it had a big impact 
on the satisfaction with my own work and effort. 
It’s also important to acknowledge that work or 
university projects never exist in a vacuum. Your 
personal situation always affects them, and it’s 
important to understand and accept that. I think 
this was my biggest learning as a person.

As a designer I can say that I grew more comfortable 
and understanding with the context of the 
hospital, and I’m sure that this, as well as a focus 
on key users and implementation, will shape the 
focus for my future. It was amazing to work with 
so many motivated clinicians and stakeholders, 
it helped me a lot, and I’m very grateful for this 
experience!

8. Final Reflection 
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A.2.2 Detailed observation findings

RQ1: How does the current patient-clinician-technology interaction look like?

Theme Subtheme Description

Outside 
factors

Time Healthcare professionals have very little time available per 
patient and documentation is part of it. Because of this, they 
start documenting already during the consultation and finish it 
immediately after the patient leaves.

Working with Autoscriber still takes time because of additional 
work the healthcare professional needs to put into the texts and 
if it’s reacting too slow healthcare professionals will discard it and 
document on their own.

Place The consultation room and its setup play a role as well, as they set 
the scene of the human interaction. Healthcare professionals usually 
switch rooms regularly. Big differences are the location of the place 
for the physical examination (from “at the desk” to “room next door”), 
the computer setup (amount and positioning of screens, might also 
lead to technical problems) and the layout & features of the room 
itself (size, decor, window, ...).

Further 
influences

Consultations always roughly follow a certain blueprint, dependent 
on specialization (even though the basic steps are the same) and the 
appointment type (intake, checkup or follow up).

Sometimes external distractions like incoming phone calls, mails or 
messages from the support staff disrupt consultations and leave the 
patient waiting.

Technical problems, especially mixed with the tight schedule, can 
lead to an increased stress level of the healthcare professional.

Interpersonal 
factors

Interpersonal 
relationship

The main focus of healthcare professionals is that patients feel safe 
and trusts them, but also that they understand all the information 
they give them.

They are very aware of the emotional state of their patients and will 
adjust their actions to this (e.g. stop typing).

Their relationship is influenced by how long and well they already 
know each other.

If patients are accompanied by family/friends, these also influence 
the consultation directly or indirectly, and some healthcare 
professional also value the “outside” view on the patients’ 
circumstances.

Typing and 
eye contact

All healthcare professionals value looking at their patient to show 
them that they are fully available for them and give physical cues of 
active listening like nodding, leaning in and facial expressions.

When they must type, they still try to look at the patient as much as 
possible, some even type blind. None of the patients seems bothered 
by the healthcare professionals’ activities on the computer at any 
point.

Influence of 
Autoscriber

Even though Autoscriber is introduced and visible during the 
consultation to all patients, they react either positive or indifferent to 
it and do not pay any attention to it during the consultation.

RQ2: What is the role of the computer and Autoscriber in the consultation, and how do they 
influence the given dynamics?

Theme Description

Use of 
computer

Healthcare professionals use the computer for far more than documenting the 
consultation. They check the dossier before the consultation to prepare and 
during the consultation to check things like the medical history, medication, 
appointments and tests that have been done and their results. Some might have 
a “checklist” of questions/topics they want to cover in the consultation.

They even occasionally use it to show patients things in the dossier or use the 
internet to explain or recommend things.

Technical problems can arise due to the computer setup or mistakes on both 
the healthcare professional and patient side and influence the experience of the 
consultation for both parties.

Documentation Healthcare professionals report that they document consultations, so they and 
their colleagues know what has been done, as a legal insurance and to compose 
letters to referring physicians.

The style of documentation can vary between healthcare professionals and is 
very personal. This also creates very different views on the length and style of texts 
composed by Autoscriber. Most healthcare professional rewrite or adapt the given 
texts to match their preferences or use them as inspiration to compose their own 
texts.

The psychologist used their self-written summary during the consultation to 
read it back to the patient and check if they covered all important parts, so the 
documentation becomes a valuable part of the consultation.

Trouble with 
Autoscriber

Some healthcare professionals did not get any form of introduction to working 
with Autoscriber. They might experiment a little in the very beginning, but soon 
settle for one template and stick with that.

HiX requires different forms of input from healthcare professionals, from fields 
over checkboxes to markers on images, and the texts Autoscriber generates are 
not of much help in these situations. One healthcare professional mentions that 
“Autoscriber has to fit HiX” to make it valuable.

Autoscriber doesn’t always provide texts for all required fields and tasks of the 
healthcare professionals, so they need to add their own input in any case.

Sometimes errors arise for various reasons (caused by healthcare professionals 
themselves or Autoscriber) so time-consuming corrections are needed.
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 RQ3: Is there a measurable difference in the usage of the screen during consultation when using 
the LLM?
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A.3 Interviews
A.3.1 Interview guides

Organizational employees
Process:
How does the process of introducing new technology into doctors workflow look like overall?

	» How do you approach the process?
	» Are there different stages?
	» Where do (the ideas for) new projects come from?

	» Did you initiate any projects?
People involved

	» What is your part in the process
	» Who do you work together with? On what? How?

	» How are healthcare professionals involved in this?
	» How do you communicate with them? About what?
	» Why are you involving them?

	» Who do you think is making final decisions in this process? Is there a certain hierarchy?
Experience

	» What is most important for you?
	» How do people react to new technology that is introduced?
	» What are “learnings” you had during the time you work on this? E.g. how to approach certain 

people or what methods do not work well or something similar?
	» Did a project ever “fail”?

	» Why?
	» What happened?

Wants/needs?
	» If you could wish for something to change, what would it be?

Additional
	» Is there anything I did not ask but you think is important for me to understand this topic better?

Healthcare professionals
Doctor-Patient(-Technology) Interaction

	» What is most important for you when you have a consultation with a patient?
	» What role do you think the computer plays in your interaction?

	» Is this changed when you use Autoscriber?
Autoscriber

	» What is your experience with Autoscriber?
	» How did you get to know Autoscriber?
	» How and for what do you use it?

	» If not using: Why are you not using it?
	» Based on what do you decide to (not) use it?

New Technology
	» While working in RdGG was there ever new technology introduced that changed your workflow?
	» What is your involvement when it comes to implementing new technologies into your workflow?

	» No inv.: Would you like to be involved to share your ideas and thoughts?
	» Who do you think is involved in the process?
	» Are these people reachable? Do/would they listen to you?
	» If inv.: How are your ideas/thoughts used?
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	» What is an example for a situation where you were (not) part of this process (and what do you 
think about it)?

Wants/needs?
	» If you could wish for something to change regarding the implementation of new things into your 

workflow, what would it be?
Additional

	» Is there anything I did not ask but you think is important for me to understand this topic better?

Patients
General

	» How do you feel during consultations with your doctors?
	» What is important for you to feel save and trust a doctor?

Computer influence
	» Is there anything that stands out to you in a positive or negative way? For example loud noises 

that are always distracting the conversation, incoming calls, nice light and decoration in the room 
or something like that?

	» How do you feel about your doctors activity on the computer during the consultation?
	» What are the differences in consultations in which AI is used to make a summary and those who 

don’t?
	» How do you feel about that? (safety, trust, comfort)

Wants/needs?
	» If you could wish for something to change regarding your consultations with doctors, what would 

it be?

Autoscriber/ChipSoft
Workflow

	» Can you give me a high level overview of how the team works on the development/integration of 
Autoscriber? For example  working mode, who is bringing in new ideas, who is taking big decisions 
etc.

	» Can you tell me more about the companies role in bringing Autoscriber to the final user and the 
adaptation process of hospitals?

Feedback
	» What is the current way of collecting feedback from users to guide the development?

	» Do you feel like this covers your need for user input?
	» Why are you working together with hospitals and doctors?
	» What is most important for you regarding the feedback from users?
	» How does the feedback button in Autoscriber work?

	» (do they get the whole conversation? are they manually working on it or is it automated? 
How do they decide what they need to act on and what can be ignored?)

Wants/needs?
	» If you could wish for something to change regarding the workflow of developing Autoscriber 

to be a good fit for the hospital, what would it be?
	» And what would you change about the process of bringing Autoscriber into the hospitals?

Additional
	» Is there anything I did not ask but you think is important for me to understand this topic better?

A.3.2 Detailed interview insights – Healthcare professionals

RQ: How does the current patient-clinician-technology interaction look like, and what influence 
do the computer and Autoscriber have on it?

Theme Supporting quote

Healthcare professionals want to enable the best care 
possible, so they try to gather as much information 
(medical and personal) as possible.

“I’d like to get to know my patients. So 
to know what is important for someone, 
what makes a day beautiful day, what do 
you enjoy? What is it that you think I can 
do for you. Or what do you want me to do 
for you?” (HCP8)

It’s important to create a safe and trusting relationship 
to the patient so they are not afraid to ask questions.

“Well, important is that the patient is at 
ease, that he has the safety to trust me 
and to tell the whole story.” (HCP5)

The computer and technical tools are supporting the 
healthcare professionals.

“I’m really glad that we have a computer 
and that we’re able to see what I did or 
what my colleagues did” (HCP9)

Documentation and computers are seen as a barrier 
between themselves and the patients by some.

“You can use the computer screen as 
a sort of a barrier between you and the 
patient. And that barrier is something I 
like to minimalize.” (HCP8)

Patients tell them that they don’t mind typing as long as 
it stays in a reasonable limit.

“They think it’s important that I write it 
down correctly” (HCP5)

Patients are either indifferent or excited about their 
caregiver using Autoscriber and the use of new 
technology is seen as modern and progressive.

“[…] to my surprise, patients either love it ‘I 
went to the right hospital because you’re 
so advanced’ or patients ignore it.” (HCP8)

When Autoscriber is used without taking notes as well 
the user feels less cognitive strained and can shift their 
focus towards the patient.

“I think it’s bringing a sort of peace and 
quietness in the consults because you’re 
only looking to the patient.” (HCP9)

RQ: What is the current implementation process of new technology between healthcare 
professionals and organizational employees of the RdGG, Autoscriber and ChipSoft?

Theme Description Supporting quote

Imple-
mentation 
starts 
with early 
adopters

The current users of Autoscriber can all be 
described as early adopters

“I like to consider myself as an early 
adopter, so I wasn’t really afraid of 
using the new technology.” (HCP8)

Not all healthcare profes-sionals are equally 
suited and willing to participate in early-stage 
pilots and many prefer to stick with their 
cur-rent, well-learned workflows

“[…] then you have to use it and well, 
you’re not experienced. So that 
takes more time. Well then they say 
ok, let me do it in the old way. It also 
went good.” (HCP7)

There are factors that are beneficial when 
trying to convince non-early adopters to 
use new technology like hearing of positive 
experi-ences, measurable im-provements 
in the workflow or solutions that are well-
integrated into the existing workflow

“So, I think what always helps is 
re-search and that there are studies 
done before and afterwards.” (HCP3)

Early adopters often come up with further 
ideas for features or even new use cases for 
the technology they are testing.

“Yeah, when the Autoscriber knows 
to put it in the right boxes and as 
soon as it’s in its box a link goes to 
the desk or even to the laboratory 
already that our nurse is not in 
between it to make the order.” 
(HCP5)

Cooperation 
between 
healthcare 
professionals, 
organiza-
tional 
employees 
and 
technology 
companies

When thinking about the composition of 
the innovation or implementation team it’s 
important to find a way to include all people 
that will be affected by the change to a certain 
degree, have one person that is responsible, 
motivated and visible as a contact person and 
one contact person for this group within the 
ICT department.

“Now I’m testing it, but I think you 
have to have your whole team 
behind you to do it for everybody. I 
don’t do it for me alone.” (HCP3)

Giving feedback takes time and healthcare 
profession-als are unsure how and when to 
give good feedback, though they are more 
moti-vated to give it when they experience 
that it is used.

“But yeah, sometimes because of 
time management I don’t do that. 
And then I think the system won’t 
be trained. So, I’m aware that I have 
to give this feed-back, but I don’t 
always have time for it.” (HCP5)

Some healthcare profes-sionals would like 
to invite people from ICT or the tech-nology 
companies to observe their workflows to 
enable them to build well-fitting so-lutions.

“[…] that the ICT comes to me and, 
like you, are sitting next to me 
during my outpatient clinic and you 
can experi-ence into what problems 
I walk and that they can think for me 
proactively.” (HCP5)

The first period of the imple-mentation 
process is the hardest, gradual and small 
changes are better that big ones and 
healthcare profes-sionals need time to 
actually learn to use the new tech-nology 
under less pressure (e.g. by scheduling less 
con-sultations).

“So, the startup is always the bump.” 
(HCP3)

“I don’t think one day was enough, 
but it was nice to start with. There 
was time.” (HCP9)

Even after the implementations healthcare 
professionals need access to people that 
support and teach them new technologies.

“Afterwards there were support 
people in every department, every 
day and well during time there 
was less support, and I think after 
two or three months they were 
not available in the department 
anymore and then you could call 
the ICT department.” (HCP9)

continued on page 92
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RQ: What is the current implementation process of new technology between healthcare 
professionals and organizational employees of the RdGG, Autoscriber and ChipSoft?

Theme Description Supporting quote

Imple-
mentation 
starts 
with early 
adopters

There are factors that are beneficial when 
trying to convince non-early adopters to 
use new technology like hearing of positive 
experiences, measurable im-provements 
in the workflow or solutions that are well-
integrated into the existing workflow

“So, I think what always helps is 
re-search and that there are studies 
done before and afterwards.” (HCP3)

Early adopters often come up with further 
ideas for features or even new use cases for 
the technology they are testing.

“Yeah, when the Autoscriber knows 
to put it in the right boxes and as 
soon as it’s in its box a link goes to 
the desk or even to the laboratory 
already that our nurse is not in 
between it to make the order.” 
(HCP5)

Cooperation 
between 
healthcare 
professionals, 
organiza-
tional 
employees 
and 
technology 
companies

When thinking about the composition of 
the innovation or implementation team it’s 
important to find a way to include all people 
that will be affected by the change to a certain 
degree, have one person that is responsible, 
motivated and visible as a contact person and 
one contact person for this group within the 
ICT department.

“Now I’m testing it, but I think you 
have to have your whole team 
behind you to do it for everybody. I 
don’t do it for me alone.” (HCP3)

Giving feedback takes time and healthcare 
profession-als are unsure how and when to 
give good feedback, though they are more 
moti-vated to give it when they experience 
that it is used.

“But yeah, sometimes because of 
time management I don’t do that. 
And then I think the system won’t 
be trained. So, I’m aware that I have 
to give this feed-back, but I don’t 
always have time for it.” (HCP5)

Some healthcare profes-sionals would like 
to invite people from ICT or the tech-nology 
companies to observe their workflows to 
enable them to build well-fitting so-lutions.

“[…] that the ICT comes to me and, 
like you, are sitting next to me 
during my outpatient clinic and you 
can experi-ence into what problems 
I walk and that they can think for me 
proactively.” (HCP5)

The first period of the imple-mentation 
process is the hardest, gradual and small 
changes are better that big ones and 
healthcare profes-sionals need time to 
actually learn to use the new tech-nology 
under less pressure (e.g. by scheduling less 
con-sultations).

“So, the startup is always the bump.” 
(HCP3)

“I don’t think one day was enough, 
but it was nice to start with. There 
was time.” (HCP9)

Even after the implementations healthcare 
professionals need access to people that 
support and teach them new technologies.

“Afterwards there were support 
people in every department, every 
day and well during time there 
was less support, and I think after 
two or three months they were 
not available in the department 
anymore and then you could call 
the ICT department.” (HCP9)

Insights specific to the pilot of Autoscriber:

1.	 One of the most mentioned advantages of Autoscriber is that it usually compiles very com-plete 
summaries and mentions things healthcare professionals themselves might forget about. This is 
especially handy during longer consultations. In short consultations most still prefer to take notes 
themselves as they feel it’s quicker than proof-reading the LLMs texts.

2.	 Many struggle with the style of Autoscriber’s texts. Some find them too short, others too long 
and many spend a lot of time rewriting what the system gives them and thereby negat-ing the 
time-saving effect. This is in line with the findings of the observations in chapter 3.1.

3.	 Autoscriber isn’t yet used to its full potential as most still take their own notes, just adding the LLM 
to their original workflow. This is due to a lack of trust because the system still fails often and has 
minor issues within the texts. 

4.	 For the implementation there should be a quick way of getting familiar to the features and 
possibilities of Autoscriber. Healthcare professionals learn differently but it’s still handy to have a 
source available if needed. 

RQ: How does the current patient-clinician-technology interaction look like, and what influence 
do the computer and Autoscriber have on it?

Theme Supporting quote

Patients generally trust their healthcare provider to do 
their job well and keep their information save.

“I think everything what she’s doing that 
is your job and I think she’s good and I 
trust her.” (P5)

Patients prepare for appointments and value if the 
healthcare provider does the same.

“That the doctor is prepared so they know 
in advance what your name is, or they 
have read something.” (P2)

The medical language isn’t always easy to understand, 
so patients value if communication is taking place on 
their level.

“And for us it’s fine because we know 
what the doctor is saying. But I think it’s 
very difficult for people who maybe don’t 
understand the medical world.” (P4)

Feeling confident or anxious during consultations is 
mostly related to the severeness of the illness and how 
used patients are to visit consultations.

“It depends always if you have real 
complaints then it’s sometimes more…
how do you say, more exciting? What is 
it? But now I’m used to it.” (P1)

Most important is that patients have the feeling that 
they are listened to and taken seriously.

“That they listen to me and that there 
is an interaction. So I see that they are 
listening. I see that they understand.” (P3)

Patients wish for healthcare providers to look at 
their complains in a holistic view and the com-puter 
helps them to connect all the information and draw 
conclusions.

“I think it’s good that they know things 
about you, and I think the computer 
helps them with that because yeah, well, 
they see a lot of patients every day.” (P1)

The physical space of the hospital can have an influence 
on the patient’s experience (e.g. modern or age-
appropriate interior, windows, fresh air, etc.).

“Different because it’s all about the 
children in the children’s room and this is 
very white, very clean. So, I think for him, 
he likes the children’s more.” (P4)

continued on page 94

A.3.3 Detailed interview insights – Patients
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A.3.4 Detailed interview insights – Organizational employees

The figure on this page shows the process journey. In the following paragraphs you will get detailed 
explanations about what each step entails, also from the viewpoint of the different stakeholders. You’ll 
also get more information about additional focus points, personal (emotional) experience and needs 
and wishes that were uttered. Refer to table 2 on page 28 for the job functions of each participant.
 

1.

	» Basically every employee can come up with an idea for new technology

	» Ideas come from single people, departments or even bigger, interdisciplinary groups like care tables

	» Sometimes applicants have a specific application in mind but it’s also possible to come with loose ideas

	» Experience

	»The motivation to help solve the problem is higher if the healthcare professionals come to the ICT with their own 

problems (Org5)

	»Some “problems “ have already been fixed, the applicant just didn’t know the product/function exists (Org5)

	»Unrealistic   expectations for “magical” solutions of the healthcare professionals are frustrating (Org5)

	» Needs/wishes

	»Wishes for every employee to know and feel comfortable to connect to the ICT department with their troubles (Org6)

2.

	» Managers of the departments that would implement idea decide if they want to spend resources and money on it

	» If they don’t approve implementation will not be possible, therefore the idea will be rejected

3.

	» They have a good overview of the IT landscape of the RdGG (Org1, Org5, Org6)

RQ: How does the current patient-clinician-technology interaction look like, and what influence 
do the computer and Autoscriber have on it?

Theme Supporting quote

Patients are aware of the high demands and time-
pressure on healthcare providers.

“Doctors have to do a lot of 
administration.” (P2)

Patients feel that using the computer is a normal part of 
the job and needed to give high quality care.

“It’s fine. She’s doing her job. I can’t have 
a problem with her job, then it is better I 
don’t come [to the consulta-tion].” (P5)

Computers and AI are seen as supportive tools. “When it helps her then it helps me.” (P3)

Technology that works in the background reduces the 
barrier between patient and healthcare provider and 
take less focus away from the consultation.

“She’s telling there is AI that does the 
recording, but it’s not in the room. It’s just 
acting in the background. So that’s a nice 
thing. Most of the tools are distracting or 
make you lose focus, and this one enables 
you to keep focus.” (P2)

Patients are positive and open towards the use of new 
technology and think it’s important for the future.

“I am open for all the new things that are 
coming. […] That is very important for the 
future.” (P5)

	» Discusses problem with the healthcare professional and try to understand the underlying problem (Org1, Org5, Org6)

	» Ask for demonstrations of the current process (Org1, Org5, Org6)

	» If change affects the whole hospital they discuss it in cross-departmental meetings with key users (Org1, Org5, Org6)

	» If applicant approaches Org4 with a specific application in mind:

	»Discusses the process and application

	»Triggers reflection by asking questions

	»Helps to fill in a questionnaire that helps to get an overview of the data that will be processed

	» Org7 uses questionnaires as a quick way of gathering feedback and preferences from healthcares professionals and also 

patients

	» Additional focus

	»Likes to foster a deeper understanding for the whole process in the applicant, even if they are not the end user but 

the owner(Org4)

	»Want to see a demonstration of the problem to discover possible improper use or lack of knowledge of certain 

features(Org 5)

	» Experience

	»Isn’t always included in the beginning (Org1)

	»Important to understand the underlying problem, not just look at the idea the applicant has to solve it (Org1)

	»People inside the department are not communicating well enough about their problems because they don’t have 

the time for it(Org5)

	» Needs/Wishes

	»	 Needs applicants to be honest about the process(Org4)

4.

	» The ICT department adjusts or connects applications to fit their digital landscape but does not develop new applications 

or products

5.

	» Check if a similar problem has already been solved in a different department or applications that have already been 

approved could be used to solve the problem (Org1, Org6)

	» Not needing to go through the process of approving and connecting new technology saves time and resources (Org1, Org6)

	» The ICT department has an “ICT menu”, a decision aid that helps to quickly find approved applications that fulfill certain 

criteria (e.g. video calls, connection to HiX, etc.) (Org1, Org6)

	» If an existing solution is used they help with the implementation process (Org1, Org6)

	» If there is no suitable solution available in the Reinier or on the market they’ll search for a co-creation partner to develop 

a new solution (Org1, Org6)

	» Experience

	»Values close collaboration with external partners (Org1)

6.

	» Composes and send a list or technical and functional demands to the supplier (Org1)

	» Technical demands depend on the kind of application (e.g. is it a standalone-product, in the cloud, etc.) (Org1)

	» Functional demands are derived from the process analysis and needs of the healthcare professional (Org1)

	» Open questions will be addressed together with the supplier (Org1)

7.

	» Draft or check the contracts (Org1, Org3)

	» If there are privacy concerns they check the data management plan together with the privacy  and the information security 

officers (Org1, Org3)

	» If the contracts are in order they get the final approval of the hospital board (Org1, Org3)
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8.

	» If the hospital board approves the application is purchased

9.

	» The process is shaped according to the needs of the project

	» Each department has a responsible ICT contact person and small projects are handled between these parties

	» For big or complex projects (e.g. solutions that are highly connected to the existing infrastructure or those that cause a 

big change in workflows or processes) a project group is formed

	» Project group team is composed depending on needs of project and includes key users of the concerned departments 

(Org3, Org5, Org7)

	» Key users represent the future user group and are responsible for collecting needs and feedback during development 

(Org3, Org5, Org7)

	» Additional focus

	»Staying on top of the workload, treat all applicants equally  and creating save solutions (Org5)

	»Risk management by looking at all differences between old and new workflow and identify possible pitfalls (Org7)

	» Experience

	»Finding good solutions is only possible when the healthcare professionals think together with the ICT department 

(Org5, Org7)

	»There are many different roles that might be affected which makes finding uniform solutions hard, but even people 

with the same role might have completely different views and wishes (Org5, Org7)

	»Developing hospital-wide solutions is most difficult as it’s harder to get representative input from all departments 

(Org5, Org7)

	»Solutions that target a bigger user or patient group are prioritized (Org5, Org7)

	»The involved healthcare professionals are early adopters so even when they know their colleagues well they will not 

represent the department realistic (Org5, Org7)

	» Needs/wishes

	»Most workflows consist of many people working together and can fail if one does a mistake so everybody needs to 

take care and work mindfully (Org5)

	»Real-life insights from actual users are important and the key users need to know and represent all their colleagues 

(Org5)

10.

	» For small projects the concerned department will be in charge of the implementation

	» If the new technology is supplied from outside the hospital and is either big or very complex a project group is formed to 

support implementation

	» Project group teaches key users and they are responsible for carrying this knowledge into their department and teach 

their colleagues

	» For some applications learning opportunities are created (e.g. e-learnings)

	» The operations team will connect the application to the existing systems if applicable (Org1)

	» Experience

	»There is not much feedback on how employees receive his reporting (Org2)

11.

	» The new technology is brought into the existing workflow and healthcare professionals learn to use it

	» Details of process depend per project

	» Big demonstrations might be scheduled to teach application of new technology

	» News about new technology will be communicated inside (intranet, information screens on the floor) and outside (news 

and media) of the Reinier (Org2)

	» They support project leads to prepare for interviews (Org2)

	» Experience

	»Sometimes solutions are easy on the technical side but changing workflows is way more complex (Org1)

12.

	» After the implementation the project group leaves and the process/machine owner is in charge

	» Hospital-wide applications are owned by the ICT department

	» The owner is responsible for maintenance and making sure that the product-context-fit remains intact over time

	» Checks in with owner and asks for demonstrations to see if changes during development affected data security (Org4)

	» Experience

	»	 Many things never get used and ICT needs to accept that (Org5)

	»It’s problematic if some healthcare professionals don’t use new technologies out of personal preference and then 

teach newcomers an outdated way of working (Org5)

	»Things will only be used if the benefits are clear and that sometimes takes time (Org5)

	»New things need new habits for both healthcare professionals and patients (Org5)

	»Sometimes new things only get adopted after some time and they see higher adoption rates if departments push 

the use in contrast to project groups that leave after implementation(Org5, Org7)

13.

	» If problems arise the owner tries to figure them out with the users

	» If problems are too complex a new project leader is involved to examine it in detail

	» Experience

	»If data security changed during implementation and poses risks the board needs to decide if they need to be fixed 

or if they are calculated risks (Org4)

 

Additionally, to the information on the singe steps some overarching insights have been collected:

Experience

	» Organizational employees are aware of the time-pressure and high administrative burden on healthcare professionals 

and that learning to use new technology and the needed change in behavior take time. (Org5, Org6, Org7)

	» Sometimes they must turn down the wishes and ideas of healthcare professionals which is hard for everyone. (Org1, Org4)

	» They are aware that healthcare professionals don’t really think about innovation in their daily life but by using enthusiastic 

and in-spiring people that share their positive experience more people could be convinced of the benefits of new 

technology. (Org2, Org3, Org7)

	» Creating solutions that are well connected to already existing work-flows and software is key to facilitate feasible workflows 

for healthcare professionals. (Org7)

	» Top-down decisions aren’t good and can cause a lot of resistance but sometimes they are needed, especially for big 

changes like transferring to a new and better suitable patient health record pro-vider for example. (Org6)

	» A lot of changes are pushed down from governmental decisions and can add up to become a big administrative burden 

for the healthcare professionals. (Org5, Org6)

	» A lot of people are involved in new technology project, both in ICT and the hospital, but there is a physical division between 

the stake-holders (the Gravin and the hospital are separate buildings). (Org5)

	» Healthcare professionals’ acceptance of newly implemented tech-nology isn’t always measured. (Org7)

	» By being present and connecting to as many employees as possible they achieved a trust-relationship, and the data 

security team achieved being accepted and included earlier. (Org4)

	» Even though they sometimes build special applications for certain user groups most workflows are more similar than 

healthcare pro-fessionals want to admit and can benefit from one-fits-all solutions. (Org5)

	» When working with external partners it’s valued to have a good col-laboration and fixed contact persons with a focus on 

the RdGG. (Org6)

Additional focus

	» Innovation is an important topic for the Reinier. (Org2, Org3)

	» Building a trust-relationship with the healthcare professionals by personal contact, so they know he’s on their side and 

wants to help. (Org4)

	» They are on the active lookout for improper use of technology as people aren’t always aware for what they need approval. 

(Org4)

	» It’s important to be included from the start and take decisions to-gether.	 Org1, Org4

	» It’s important that all relevant stakeholders are involved in the pro-cess, and it helps to be well connected. (Org3, Org5)

	» They know new technology will change the workflows of healthcare professionals and want to shape change in a helpful 

and enjoyable way. (Org7)

	» The IT of the hospital needs to stay coherent, purposeful and man-ageable (for the benefits of ICT, healthcare professionals 

and pa-tients) and changes need to be taken considerate (or they will cause new problems) and with a balance of speed 

and safety (Org1, Org5, Org6)

Needs and wishes 

	» Hopes healthcare professional will still double-check the output of Autoscriber in the future and not get lazy (Org4)

	» Wish that the hospital could enforce the intended way of working more but enforcing rules might lead to loosing staff, so 

the hospital doesn’t do it (Org5, Org7)
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RQ1: What is the current workflow of their development?

Theme Company Insight

General insights AS Their process flow with new clients is first offering a short-term 
demo version, then conducting a pilot with a few specialties before 
starting the implementation process one specialty after another.

RdGG is the first client they start the implementation phase with.

They changed from a research-driven setup during early 
development to a feedback driven setup since they reached the 
product market fit.

Showing the stand-alone version during trials might lose them 
momentum as clients might not be able to envision the user 
experience of working with the integrated-version.

They use a CMIO to conduct in-depth client interviews for them to 
profit from experts better understanding each other.

The product manager wishes for his team to be able to experience 
live how healthcare professionals work with their product to gain 
better user understanding and empathy.

Driver of 
development 
investments

AS The main driver is the idea of improving the healthcare sec-tor.

CS Business decisions are influenced by number of possible clients 
and size of applicable use cases.

The size of 
the company 
influences 
their modus of 
operation

AS The company is small, has a startup mindset and moves fast, also 
because of the high competitor-pressure. Decisions are taken 
together, and all departments communicate well with each other.

CS Big company and market leader with a well-established portfolio. 
The team leader R&D is the main decisionmaker and head of 
development.

Main focus of 
the current de-
velopment

AS The main focus is on delivering a stable and fast product that 
entails as little work as possible for healthcare profession-als.

CS The main focus is on supporting as many different applications as 
possible, not just Autoscriber.

RQ2: How do they gather feedback from users?

Theme Company Insight

General insights AS They gather feedback through a button within the application, by 
talking/mails with users during pilots and usage data and feel it 
covers their need well.

At the moment they use key users within each client setting as 
feedback points, but they want to establish nation-wide accepted 
templates per specialty with one responsible per-son as feedback 
point.

Going through each piece of feedback, evaluating it and 
translating it into action is done manually.
They experienced that if healthcare professionals see that their 
feedback is actually used and incorporated, they are more 
convinced of the product.

CS Feedback is gathered in different, high-level rounds with CMIOs 
and representatives of their clients.

New developments are usually piloted with a small number of 
clients to gain first user feedback.

User feedback 
can be hard to 
interpret

AS They find it hard to find a shared understanding of what “good 
feedback” entails.

CS Sometimes written or verbal feedback is hard to correctly interpret 
and translate into fitting needs. Seeing problems arise during use 
is seen as the best way to understand the situation.

A.3.5 Detailed interview insights – Autoscriber (AS)/ChipSoft (CS)
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RQ3: How do they help hospitals during the implementation process?

Theme Company Insight

General insights AS They are aware that Autoscriber is disrupting the current workflows 
of healthcare professionals.

They invest time and resources in researching the effect of 
Autoscriber.

They utilize early adopters to spread positive experience and 
convince other healthcare professionals.

They discovered that convincing non-early adopters might be 
easier if they offer possibilities for customization.

CS They want to enable healthcare professionals to adjust HiX to their 
needs without the need of the ICT department.

They question if Autoscriber can be sustainable as it will not result 
in reduced costs but “only” better job-experience which might not 
be incentive enough for hospital finance departments.

AS & CS They acknowledge that hospitals are a difficult environment for 
introducing new technology.

They see the need for providing training possibilities to healthcare 
professionals.

Communication 
with clients

AS The focus on personal contact is their unique selling proposition 
and they therefore assign each client their own contact person.

The way of getting in contact with clients depends on their size. 
They are usually in direct contact with small hospitals but for most 
big companies the electronic health record provider is in charge of 
convincing their clients.

Their contact person within each hospital can be of very different 
roles (e.g. an organizational employee, a manager, a healthcare 
professional, etc.).

They don’t have a “classical” client-relationship with RdGG as they 
helped them during their early development phases.

CS They see their relationship with RdGG as special because the 
enthusiasm and engagement of the Reinier contact person was a 
main reason for ChipSoft to get involved.

They are sending a newsletter to inform about new developments 
and features, but it doesn’t (always) reach the right people.

A.4 Envisioning exercise
A.4.1 Envisioning exercise – Key user

I would like you to imagine yourself sitting at your desk here in the Reinier. On your desk is one of these 
calendars that turn one page per day and it shows todays date: the XX of October 2024. As you’re looking 
at the calendar, by itself it flips to the next day, XY October, then it turns to the next and the next. It starts 
turning faster, we’re already in December, then next year May, July, September, then the year after. It’s 
so fast now that you can’t make out the date anymore…until it suddenly stops. It’s showing the XX of 
October again, but not 2024 but 2034, 10 years from today.

When you see this date, you remember that today is the day of the conference. You’re one of the experts 
in your field by now, your career is going great. Helping to implement Autoscriber back in 2024 was just 
the beginning. Over the last years you’ve been involved in quite a few successful implementations of 
really innovative new technology at the Reinier and this work has been internationally recognized by 
now. That is also the reason why you’ve been asked to give a talk at this international conference about 
innovation in healthcare. You leave your office and make your way to the auditorium in which already 
quite a lot of people are gathered. You see a few colleagues here from the Reinier but also from other 
Dutch hospitals. When they see you, they smile and wave at you. Next to them you see groups from 
France, England and Finland, in one corner even a few Americans. 

You take your place and the conference begins. The moderator greats everyone and is giving a short 
introduction about the importance of new technology to tackle todays problems. Then he’s looking over 
at you and says: “That’s why we’re extremely happy to have an expert here today that will tell us about 
their ‘recipe for success’!”. Under loud applause you enter the stage and take the microphone. 

You start your speech by referring back to the implementation of Autoscriber and the problems that 
the Reinier still faced at this point. Then you tell them how the mindset of the organization started to 
change after that. There was more budget and time available and the whole hospital, from the people 
in the ICT all the way up to the board, had really started to value the involvement of key users more. You 
tell them how important it was to clearly define the responsibilities the key users had, and you start to 
list the most important ones: 

Which responsibilities do you tell them about? Feel free to open your eyes and note it down now or 
keep your eyes closed as I continue.

 
Another important lesson you learned was that certain things should not be in the responsibilities of 
the key users.

What do you tell them is not part of a key users role?
 
As you slowly come to the end of your speech you also mention that the success you had wouldn’t 
have been possible without the great support you got from the implementation teams and the ICT 
department. You say: “The point where things really changed, is when they started to support us with…”

What support was most meaningful for you? Was it one big thing, or many small things? How did 
you get this support from your team?

 
As you end your speech everybody cheers, a few people even stand up. It’s very clear that you held a very 
motivating speech, and they are eager to take your advice home and start bringing positive change 
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into their own organizations. 

Once you get home you want to take some notes about the main points you mentioned in your speech 
so the communications department can write an article about it. 

Take a few minutes and write down the main points:

	» What are the responsibilities of key users…
	» …and what tasks are not part of their role?
	» What is the most important support you get from your organization and how do you get it? 

A.4.2 Envisioning exercise – Organizational employees

[Introduction same as for key users]

You take your place and the conference begins. The moderator greats everyone and is giving a short 
introduction about the importance of new technology to tackle todays problems. Then he’s looking over 
at you and says: “That’s why we’re extremely happy to have an expert here today that will tell us about 
their ‘recipe for success’!”. Under loud applause you enter the stage and take the microphone. 

You start your speech by referring back to the implementation of Autoscriber and the problems that 
the Reinier still faced at this point. Then you tell them how the mindset of the organization started to 
change after that. There was more budget and time available and the whole hospital, all the way up to 
the board, had really started to value the involvement of key users more. You tell them how important 
it was to give key users few and clearly outlined responsibilities, but even more important than that 
is offering them support so they can put all their focus on the task at hand. You start to list the most 
important things you did: 

Which support do you tell them about? How did you bring this support to the key users? Feel free 
to open your eyes and note it down now or keep your eyes closed as I continue.

 
As you slowly come to the end of your speech you also mention that the success you had wouldn’t 
have been possible without clearly structuring the implementation process. A team of experts set it up 
and communicated it to all implementation teams. You say: “The point where things really changed, 
is when…”

What happened that made the teams more successful and enabled them to support their key 
users? Was it a change in setup? A different mindset? New rules? And how did it come to be? 

 
As you end your speech everybody cheers, a few people even stand up. It’s very clear that you held a very 
motivating speech, and they are eager to take your advice home and start bringing positive change 
into their own organizations. 

Once you get home you want to take some notes about the main points you mentioned in your speech 
so the communications department can write an article about it. 

Take a few minutes and write down the main points:

	» What is the support the implementation leads need to give to their key users?
	» How did the organization empower the implementation leads to successfully set up the process 

and support all stakeholders?

A.5 Design iterations
A.5.1 Design iterations – 1st cycle
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A.5.2 Design iterations – 3rd cycle | Book pages
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A.5.3 Design iterations – 3rd cycle | Non-key user scenario
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A.5.4 Design iterations – 3rd cycle | Key user scenario
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