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"Now you know. And knowing is half the

battle!”
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Foreword

Dear reader,

When | started this project, | thought infection prevention was
mostly a matter of knowing the rules. Wash your hands, wear your
gloves, follow the guideline. If compliance is low, surely the answer
is to remind people better, to teach them more clearly, to run

another campaign.

The deeper | went, the more | realised how wrong that assumption
was. The strategies to improve infection prevention already exist,
and the people working in hospitals already know them. What
stands in the way is something far more human: time pressure,
habit, hierarchy, the culture of a particular ward, the quiet question
of whether a colleague will do the same. Infection prevention
turned out to be far less about knowledge and far more about

behaviour, context, and the messy reality of clinical work.

That shift in understanding is what this project is really about. As a
strategic designer, | am drawn to complex, human-centred
problems that can make a real difference in practice. My Master’s
in Strategic Product Design, together with the Medisign
specialisation, taught me to approach challenges like this from
both a strategic and a design perspective. This graduation project
gave me the opportunity to apply those skills in a context that truly
matters, where better design can ultimately contribute to patient

safety.

| am grateful to everyone at Amsterdam UMC who shared their
time, expertise, and honest opinions with me, and to my
supervisors at TU Delft for their guidance and support throughout

the process.

| hope this report invites you to see infection prevention as | came
to seeit: not as a matter of telling people what to do, but as a design

challenge worth solving.

Thibauld Demaret



Summary

Healthcare-associated infections and antimicrobial resistance are a major threat to patient safety.
The everyday measures that prevent them, such as hand hygiene and the correct use of personal
protective equipment, are applied inconsistently in hospitals. Physicians in particular are often
identified as poorer compliers. The cause is rarely a lack of knowledge. Compliance is shaped by
time pressure, habit, hierarchy, and the culture of a specific ward. It also varies a lot between
departments within the same hospital. As a result, hospital-wide campaigns and clinical lessons
rarely produce lasting change. What works instead is tailoring: matching interventions to the

behavioural determinants at play in a given context.

Within the STIP (Strategieén op maat tegen verspreiding van AMR door toepassing van
infectiepreventie door artsen) programme at Amsterdam UMC, the strategies needed to improve
physician compliance have already been developed. They were co-developed with end users and
grounded in established frameworks such as the Behaviour Change Wheel. What has been missing
is a way to bring these strategies into practice. Infection prevention professionals currently have no
structured means of deciding which strategy fits a particular ward, specialty, or barrier. This project
therefore frames the problem differently. The challenge is not to develop new strategies, but to
translate existing content from theory into a practical tool. That tool should support tailored strategy

selection and fit the realities of clinical work.

The project follows an iterative, human-centred design approach. It began with a context analysis
that combined desk research and interviews with infection prevention professionals. This made the
user needs and contextual barriers visible that a supporting tool would have to address. The
literature and interviews pointed to the same direction of effective change. Feedback works best
when itis individualised and specialty-specific, rather than aggregated. Local physician champions
can play an important role in successful implementation. Effective implementation involves
identifying barriers, deciding which are most important, selecting suitable strategies, and creating
an action plan. These insights were used to develop design requirements and explore different tool

concepts.

The result is STIP-assist. It is a digital, Al-supported decision aid that guides infection prevention
professionals through this sequence themselves. It moves from a contextual analysis of barriers, to
a set of matched and explained strategies, to a concrete action plan. It does this without depending
on external experts. In this way, it puts ideas from the literature into practice in a more consistent
way. This report describes what as happened during the 20 weeks of this project. It covers the
problem framing, the research and design insights behind the tool, the current prototype, and the

steps planned towards user testing and final delivery.



Terminology & abbreviations

AMR (Antimicrobial Resistance) — The ability of micro-organisms to withstand antimicrobial
treatment, reducing the effectiveness of antibiotics and increasing the risk of untreatable hospital-
acquired infections.

STIP - Strategieén op maat tegen verspreiding van AMR door toepassing van infectiepreventie door
artsen (tailored strategies against the spread of AMR through the application of infection prevention
by physicians). The broader research programme at Amsterdam UMC within which this graduation
projectis positioned.

DI (Deskundige Infectiepreventie) — Infection prevention professional; the specialist responsible
for advising departments on, and implementing, infection prevention practices. The primary
intended user of the tool developed in this project.

PPE (Personal Protective Equipment) — Protective items such as gloves, gowns and masks used by
healthcare workers to prevent transmission of micro-organisms.

Compliance / adherence — The extent to which healthcare workers actually follow infection
prevention measures (e.g. hand hygiene) in daily practice. Distinct from implementation, which
refers to the organisational process of introducing and embedding a measure or strategy.

Implementation strategy — A planned, theory-informed approach intended to improve the uptake of
an infection prevention measure (for example, audit and feedback, role modelling, or environmental
restructuring).

Tailored vs. personalised - In this report, tailored refers to strategies matched to the determinants
of a specific context or group (e.g. a ward or specialty), whereas personalised would refer to the
individual level. This project operates primarily at the tailored (group/context) level.

COM-B - A behaviour model stating that behaviour (B) results from the interaction of Capability,
Opportunity and Motivation (Michie et al., 2011). The core of the Behaviour Change Wheel.

BCW (Behaviour Change Wheel) — A framework for designing behaviour change interventions, built
around the COM-B model (Michie et al., 2011).

TDF (Theoretical Domains Framework) — A framework of behavioural determinants used to
categorise the factors influencing a target behaviour, frequently applied in infection prevention
research.

DCE (Discrete Choice Experiment) — A quantitative method used to obtain stakeholders’
preferences by asking them to choose between alternatives with varying attributes; used within STIP
to study physicians’ preferences for strategy attributes.

Determinant — A factor (e.g. social norms, time pressure, risk perception) that influences whether a
target behaviour occurs; the basis for matching tailored strategies.

ItFits-toolkit — An existing implementation toolkit (structured around the modules identify, match,

design, and apply & review) used as a reference for the design of the STIP tool.
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1 Project background & framing

1.1 Introduction

Infection prevention in hospitals is essential to protect patients from harm. Insufficient infection
prevention contributes to healthcare-associated infections and to the spread of antimicrobial
resistance (AMR), which together form a great threat to patient safety (Huis et al., 2012). In the WHO
European Region alone, an estimated 674,000 deaths in 2019 were associated with AMR, and
around 8% of hospitalised patients acquire at least one healthcare-associated infection (Albers et

al., 2025).

Despite this, infection prevention measures such as hand hygiene and the use of personal protective
equipment (PPE) are often difficult to apply consistently in daily practice. Compliance among
healthcare workers is suboptimal, and physicians in particular are repeatedly identified as poorer
compliers, with an average compliance of around 45% compared with 52% among nurses (Bredin et
al., 2022; Squires et al., 2014). This is driven less by a lack of knowledge than by contextual and
behavioural factors: compliance varies significantly between wards within the same hospital,
reflecting the strong influence of local culture, workflows, and professional norms (Cantrell et al.,
2008; Schutte et al., 2024). Traditional interventions such as clinical lessons and campaigns rarely

achieve substantial and lasting effects on compliance (Huis et al., 2012).

These findings highlight the need for implementation strategies that are tailored to the local context
rather than applied through a one-size-fits-all approach (Albers et al., 2023). Within the STIP
programme, the behaviour change strategies needed to improve physician compliance have already
been co-developed with end users and grounded in theoretical frameworks such as the Behaviour
Change Wheel (Michie et al., 2011; Schutte et al., 2025). However, infection prevention
professionals currently lack a practical way to select the most appropriate strategy for a specific
ward or behavioural barrier. The design challenge of this project is therefore not to develop new
strategies, but to translate existing knowledge into a practical implementation tool that supports
tailored strategy selection and helps infection prevention professionals improve physician

compliance.

This report describes the development of that implementation tool. It begins with the project

context, followed by the research and design process, the resulting concept, and its evaluation.

1.2 Context

This graduation project was conducted at the Department of Medical Microbiology and Infection
Prevention at Amsterdam UMC as part of the STIP programme (Strategieén op maat tegen

verspreiding van AMR door toepassing van infectiepreventie door artsen). The programme aims to
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improve physician compliance with infection prevention measures through tailored, theory-based

implementation strategies.

The project involves three main stakeholder groups. Infection prevention professionals are the

primary users of the implementation tool and support clinical departments in improving infection

prevention practice. Physicians are the target group whose behaviour the selected strategies aim to

influence, while clinical microbiologists provide clinical expertise and support implementation.

Figure 1 presents an overview of the key stakeholders involved in the project.

6 INFECTION PREVENTION PHYSICIANS
C@ PROFESSIONALS Target group whose
Primary users of the behaviour the strategies
implementation tool (S aim to influence
Lk
- - -9
» Support clinical departments * Apply infection prevention
in improving infection PROJECT GOAL behaviours in daily practice
ti ti
ey pr'ac o ) Support effective e Face co.n.text»specific barriers
o Select and tailor strategies implementation of infection and facilitators

using the tool ion in clini
9 prevention in clinical ¢ Engage in and contribute to

¢ Monitor and evaluate practice implementation efforts
implementation

®
CLINICAL MICROBIOLOGISTS

Provide clinical expertise and support implementation

* Provide expertise on pathogens, diagnostics and antimicrobial use
« Advise on infection prevention measures and guidelines

« Collaborate with other stakeholders to support implementation

Q =] [ 1 Successful implementation requires close collaboration between all stakeholders,
[S{> v COLLABORATION recognising their complementary roles and expertise.

Figure 1. Key stakeholder map

1.3 Scope

This project focuses on the design of an implementation tool that supports the selection of tailored

infection prevention strategies. It does not address the development of new behaviour change

strategies, as these have already been created within the STIP programme. The project is conducted

within the context of Dutch academic hospitals, with infection prevention professionals as the

primary users of the tool. Within the available 100 working days, the project focuses on user

research, concept development, and iterative prototyping and testing. Full clinical implementation

and large-scale validation are outside the scope of this project and are addressed in the strategic

roadmap.
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1.4 Project aim and research objectives

Project aim
To support infection prevention professionals in selecting tailored implementation strategies that
improve physician compliance and ultimately strengthen patient safety.

Design statement
Design a practical decision-support tool that translates existing, theory-based infection prevention
Strategies into a usable resource, helping infection prevention professionals select the right strategy

for a specific ward, specialty, or barrier

Research objectives

e Tounderstand the needs, workflows, and decision-making of infection prevention
professionals when selecting and applying strategies.

e To identify the contextual and behavioural factors that influence physician compliance
across different wards and specialties.

o To translate the existing STIP strategies into a structure that supports tailored strategy
selection in practice.

e Todevelop and iteratively test tool concepts with intended users, evaluating them against

the criteria of practicality and relevance.

1.5 Approach

This project followed an iterative, human-centred design approach. Figure 2 provides an overview of
the project phases. The process started with a context analysis based on desk research, document
analysis, and interviews with infection prevention professionals, toolkit and software developers,
clinical microbiologists and implementation researchers. The resulting insights were translated into
design requirements and concept directions, which were iteratively developed into prototypes and

refined through user testing and feedback sessions.

Throughout the project, methods from the Delft Design Guide were selected to support different
phases of the design process, including stakeholder mapping, journey mapping, and value
proposition framing. The final concept was evaluated with infection prevention professionals to
assess its usability, relevance, and applicability within the hospital context. The evaluation criteria

are described in Chapter 7.
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> %o > oG e T el B
xS -5 BES W)
Understand the Identify user needs, Formulate design Generate and Translate concepts Test prototypes Refine the solution Validate the final
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requirements. applicability.
« Desk research « Stakeholder « How might we « Brainstorming « Low- to mid- « Usability testing « Prototype « Validation with
Key « Document interviews questions « Crazy 8s fidelity « Interviews refinement infection
methods analysis « Stakeholder map « Design criteria « Concept prototyping « Feedback « Feedback prevention

« Journey mapping definition selection sessions integration professionals

« Evaluation
criteria (Ch. 7)

Figure 2. Overview of the design process followed during the project

2 Literature review

This chapter reviews the literature that forms the foundation of the present project. It first examines
the infection prevention compliance problem and the behavioural and contextual factors that
influence physician behaviour. It then discusses why different infection prevention behaviours
require tailored approaches and introduces the theoretical frameworks used to understand
behaviour and select appropriate implementation strategies. Building on these foundations, the
chapter explores how tailored implementation is applied in practice through self-guided
implementation toolkits. Finally, the literature is synthesised into a set of design implications that

guide the development of STIP-assist.

2.1 Infection prevention and compliance problem

To understand why an implementation tool is needed, it is first necessary to examine the nature of
the infection prevention problem and the challenges of achieving consistent compliance in clinical

practice.

Infection prevention and control (IPC) practices, such as hand hygiene and the use of personal
protective equipment (PPE), are among the most effective measures to prevent the transmission of
micro-organisms and reduce healthcare-associated infections (Huis et al., 2012). Despite this,
compliance with these measures in daily hospital practice is consistently low. A systematic review
of 96 studies found an overall median hand hygiene compliance rate of 40%, with compliance
significantly lower among physicians (32%) than among nurses (48%), and lowest of all before

patient contact (21%) (Erasmus et al., 2010). A more recent meta-analysis confirmed this pattern,
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reporting an overall compliance rate of 45% for physicians compared with 52% for nurses (Bredin et
al., 2022). Physicians are therefore repeatedly identified as poorer compliers than other healthcare

workers (Squires et al., 2014).

Compliance is not only low on average but also highly variable. The same systematic review found
that compliance was lowest during periods of high clinical activity and in situations involving
physicians (Erasmus et al., 2010). Compliance also differs considerably between hospital wards.
Cantrell et al. (2008) observed physician hand hygiene compliance ranging from 4% in one ward to
96% in another within the same hospital, attributing this variation primarily to differences in local
ward culture rather than individual or structural factors. This contextual variation is important to the
present project, as it suggests that the barriers to compliance and therefore the strategies required

to address them differ between clinical settings.

These findings reveal a gap between evidence and practice. Importantly, this gap is not primarily
explained by a lack of knowledge or guidelines, but by behavioural and contextual factors that
influence whether healthcare workers apply them in practice. Understanding these factors is
therefore essential for designing effective implementation strategies and is discussed in the

following section.

2.2 Determinants of physician (non-)compliance

If low compliance is not primarily a knowledge problem, the question becomes what does drive
physician behaviour? A scoping review of 56 studies mapped the reported determinants onto the
Theoretical Domains Framework (TDF), identifying environmental context and resources, social
influences, beliefs about consequences, memory and decision-making, knowledge, and skills as the
most prominent domains (Schutte et al., 2024). Interestingly, the single most frequently reported
group of determinants fell outside the TDF: socio-demographic factors such as seniority, specialty,
and sex. Though generally considered unmodifiable, their strong influence is thought to reflect an
underlying role of local culture (Schutte et al., 2024). An interview study with 42 physicians and
residents confirmed this breadth, identifying determinants across nine TDF domains (Squires et al.,
2014). Recurring barriers include high workload, time pressure, limited access to materials, and a
culture in which non-compliance is normalised, while individualised feedback, role models, and a

supportive ward culture act as enablers (Erasmus et al., 2010; Squires et al., 2014).

Although these determinants are broad, several studies show that their relative importance differs
between clinical contexts and infection prevention behaviours. Determinants also differ by specialty
and measure. A COM-B-based survey of orthopaedic physicians, who must comply with more than
twenty separate surgical-site-infection measures, found capability and planning to be the strongest
correlates of compliance, while motivation, though high, was not decisive (Tomsic et al., 2021). This
reinforces a recurring theme: physicians are generally motivated to prevent infection, so

interventions targeting motivation alone are unlikely to close the gap. The more decisive levers lie in
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capability, planning, and context. Qualitative work adds that decisions are also shaped by visibility,
social expectation, and habit. Practices are sometimes performed as much for how they appear to

others as for their clinical rationale (Jackson et al., 2013; Lee, 2013).

While previous studies identify a broad range of determinants, recent work within the STIP
programme provides more detailed insight into the behavioural mechanisms underlying physicians’
decisions. A qualitative study within the STIP programme examined how physicians actually make
these decisions. It found heterogeneity in how physicians relied on heuristics and habit, others on
deliberate reasoning. These choices were further shaped by personal beliefs and the social and
physical environment (Schutte et al., 2025). Of 26 mechanisms of action that can underlie
behaviour, 18 were matched to physicians' IPC behaviour. Six stood out as the most promising
intervention targets: behavioural cueing, beliefs about consequences, values, social norms, social

learning and imitation, and environmental context (Schutte et al., 2025).

Taken together, physician compliance depends less on what physicians know than on how they
decide and the context they work in. Because the dominant determinants are social, contextual, and
cultural, and because they vary between wards, specialties, and individual measures, interventions
cannot be uniform. They must be matched to the determinants that actually play a role in a given

setting. The next sections discuss how the theoretical and tailored approaches make this possible.

2.3 Different IPC behaviours require different approaches

Although hand hygiene is the most frequently studied infection prevention behaviour, it should not
be assumed that the same behavioural mechanisms apply to every IPC measure. Different infection
prevention behaviours are influenced by different determinants and may therefore require different
implementation strategies. Glove use provides a clear example of this. While gloves are intended to
reduce infection risk, incorrect glove use such as failing to change gloves between procedures or
wearing them when not indicated creates missed opportunities for hand hygiene and can increase

the risk of cross-transmission (Loveday et al., 2013).

The extent of inappropriate glove use is substantial. In an observational study of 163 glove-use
episodes, glove use was inappropriate in 42% of cases, with gloves worn unnecessarily for low-risk
procedures in 92% of those instances; in 37% of episodes there was a genuine risk of cross-
contamination (Loveday et al., 2013). Crucially, the drivers of this behaviour differ from those of
hand hygiene. Glove use was found to be shaped by socialisation and emotion, with disgust and fear
as key motivators. Other drivers included the assumption that patients expect gloves, confusion
about when gloves are indicated, and social norms and peer pressure (Loveday et al., 2013). A
survey across two healthcare organisations confirmed this pattern: the primary motivation for
wearing gloves was personal protection rather than patient safety. Staff were influenced by a desire
to project professionalism, and they tended to follow the lead of senior colleagues in their own

profession (Flores et al., 2020).
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This has two important implications for the project. First, it demonstrates that infection prevention
behaviours cannot be treated as interchangeable. A decision-support tool that applies the same
implementation strategy to every behaviour risks overlooking the specific determinants that drive
that behaviour. Second, it reinforces the central argument of this review: improving infection
prevention requires strategies that are tailored not only to the local context, but also to the specific

behaviour being targeted.

2.4 Theoretical frameworks for behaviour change

The previous sections showed that improving infection prevention is primarily a matter of changing
behaviour rather than increasing knowledge. To change behaviour systematically, it first needs to be
understood using established behaviour change theories. However, a recurring criticism of infection
prevention research is that interventions are often developed without an explicit theoretical
foundation (Schutte et al., 2024). Several well-established frameworks from behaviour change

science provide a structured way to understand behaviour and design tailored interventions.

The COM-B model is one of the most widely used frameworks for understanding and changing
behaviour. It proposes that behaviour (B) results from the interaction between three components:
capability, opportunity, and motivation (Michie et al., 2011). Capability refers to an individual’s
physical and psychological ability to perform the behaviour, opportunity to the physical and social
environment that enables it, and motivation to the reflective and automatic processes that drive
behaviour. COM-B forms the core of the Behaviour Change Wheel (BCW), which links these
behavioural determinants to appropriate intervention functions and policy categories, providing a
structured approach for designing behaviour change interventions (Michie et al., 2011). Figure 3

presents the Behaviour Change Wheel, with the COM-B model at its core.

. Intervention functions
|:I Policy categories

Service provisio®

Figure 3. The Behaviour Change Wheel (Michie et al., 2011)
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To gain a more detailed understanding of the determinants of behaviour, the Theoretical Domains
Framework (TDF) is often used alongside COM-B. The TDF synthesises constructs from multiple
behaviour change theories into fourteen domains, including knowledge, skills, social influences,
environmental context, and beliefs about consequences, providing a comprehensive framework for
identifying barriers and enablers of behaviour (Atkins et al., 2017). The TDF domains map directly
onto the COM-B components, making the two frameworks complementary. While the TDF helps
identify the specific factors influencing behaviour, COM-B and the Behaviour Change Wheel

translate these insights into appropriate intervention functions and behaviour change strategies.

A key challenge is translating behavioural determinants into appropriate intervention strategies.
Early research addressed this by systematically mapping behavioural determinants to evidence-
based behaviour change techniques (Michie et al., 2008). This work evolved into structured tools
that connect mechanisms of action to specific behaviour change techniques. One example is the
Theory and Techniques Tool, which is used within the STIP programme to support evidence-based
strategy selection (Schutte et al., 2025). Rather than relying on intuition, these tools provide a
transparent and grounded in theory to move from identifying what needs to change to selecting how
to change it. More recently, this logic has been embedded in digital decision-support tools. For
example, Kelly et al. (2024) developed a co-designed prototype that coded behavioural barriers
using COM-B and linked them to Behaviour Change Wheel intervention functions, demonstrating

that these frameworks can be successfully operationalised in an interactive decision-support tool.

These frameworks provide the theoretical foundation for both the STIP programme and the present
project. Together, they offer a structured approach for understanding behaviour, identifying its
underlying determinants, and selecting appropriate implementation strategies. They also explain
why tailoring is essential: because behaviour is shaped by a specific combination of capability,
opportunity, and motivation within a given context, effective implementation strategies must be
matched to that context rather than applied uniformly. The next section examines how this principle

of tailoring is translated into implementation practice.

2.5 Tailored implementation and self-guided toolkits

The previous section described the theoretical frameworks used to understand behaviour and select
appropriate intervention strategies. The next challenge is translating these frameworks into
implementation practice. Tailored implementation addresses this challenge by identifying the
barriers and enablers within a specific context and selecting strategies that target those

determinants, rather than applying the same intervention across all settings.

A Cochrane review provides the strongest evidence supporting this approach, reporting that tailored
interventions were 1.56 times more likely to improve professional practice than non-tailored
interventions (von Lengerke et al., 2023; Albers et al., 2025). However, the evidence should be

interpreted with caution. The reported effects are generally small to moderate, and most studies
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have evaluated interventions aimed at changing clinicians’ behaviour rather than supporting the
infection prevention professionals responsible forimplementing those interventions (Vis et al.,

2022).

This distinction is important for the present project. Von Lengerke et al. (2023) distinguish between
first-order interventions, which target clinicians directly to improve compliance, and second-order
interventions, which support infection prevention professionals in delivering those interventions.
STIP-assist belongs to the latter category. It is designed to support infection prevention professionals
in selecting tailored implementation strategies, while the behaviour change logic embedded within

the tool ultimately targets physicians’ infection prevention behaviour.

Most tailored implementation approaches currently rely on experienced implementation experts to
identify barriers and match strategies. Although effective, this expert-driven model presents
practical challenges, including limited scalability, higher costs, and reduced sensitivity to local
context (Vis et al., 2022). Self-guided implementation toolkits have therefore been proposed as an
alternative. The best-studied example is the ItFits-toolkit, developed within the ImpleMentAll
project. It structures the tailoring process into four iterative modules: identifying barriers, matching
strategies, designing an implementation plan, and evaluating progress, while encouraging users to
work pragmatically, focus on one barrier at a time, and adapt their approach when necessary (Finch

etal., 2024).

Evidence suggests that this self-guided approach is feasible and acceptable. A controlled trial found
that the ItFits-toolkit resulted in a small but significant improvement in the normalisation of the
target intervention, without increasing the time required from implementers (Vis et al., 2022).
Process evaluations further showed that implementation teams were able to carry out tailored
implementation independently, although participants consistently identified the tailoring process as

detailed and time-intensive (Finch et al., 2024).

These findings provide important implications for STIP-assist. First, they demonstrate that self-
guided tailored implementation is feasible, provided the process remains practical and manageable.
Second, they highlight the importance of reducing complexity rather than adding to it. Similar
conclusions were reached in the co-design study by Kelly et al. (2024), where users preferred plain
language, a clear step-by-step workflow, and guidance in translating behavioural analyses into
implementation strategies. These insights directly informed the design of STIP-assist. Finally,
evidence from a cluster-randomised trial showed that interventions tailored to identified
psychological determinants resulted in sustained improvements in physician hand hygiene
compliance and reductions in multidrug-resistant organism infections compared with a standard
untailored campaign (von Lengerke et al., 2019). Together, these findings support both the rationale
for tailored implementation and the development of self-guided decision-support tools such as

STIP-assist.
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2.6 Synthesis and implications for design

The literature reviewed in this chapter provides a clear foundation for the design of STIP-assist.

Together, the studies demonstrate that physician compliance is primarily influenced by behavioural

and contextual factors, that implementation strategies should therefore be tailored to local

determinants, and that structured decision support can help translate implementation science into

daily practice. Table 1 summarises the main findings from the literature and the resulting design

implications for this project.

Finding from literature

Physician compliance is primarily
influenced by behavioural and

contextual factors rather than
knowledge alone.

Behavioural determinants differ
between wards, specialties, and

IPC behaviours.

COM-B, TDF and the BCW provide

a structured framework for
diagnosing behaviour and
selecting interventions.

Theory and Techniques Tool links

behavioural determinants to
implementation strategies.

Tailored implementation is more

effective than generic
implementation.

Self-guided implementation

toolkits are feasible but should
minimise effort and complexity.

Table 1. Main research findings

Supporting
literature

Erasmus et al. (2010);
Squires et al. (2014);
Schutte et al. (2024)

Cantrell et al. (2008);
Loveday et al.
(2013); Flores et al.
(2020)

Michie et al. (2011);
Atkins et al. (2017)

Michie et al. (2008);
Schutte et al. (2025)

von Lengerke et al.
(2023); Albers et al.
(2025)

Vis et al. (2022);
Finch et al. (2024);
Kelly et al. (2024)

Design implication for STIP-
assist

Provide structured
identification of behavioural
barriers.

Create context-specific rather
than generic
recommendations.

Structure the tool around
behavioural diagnosis and
strategy selection.

Base recommendations on
evidence-informed strategy
matching.

Recommend tailored
strategies rather than one-
size-fits-all interventions.

Design a simple, guided
workflow using clear language
and step-by-step support.

The synthesis highlights a clear gap between behavioural theory and implementation practice. While

existing research provides strong theoretical frameworks and evidence-based implementation

strategies, infection prevention professionals currently lack practical decision support to apply

these insights consistently in daily practice. STIP-assist addresses this gap by guiding users through

barrier identification, tailored strategy selection, and implementation planning. The resulting design

implications form the foundation for the design requirements presented in the following chapter.
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3 Interviews & designh requirements

Chapter 2 showed that physician compliance is a behavioural and contextual problem, and that
interventions only work when they are tailored to the local situation. To see what this means inside
Amsterdam UMC and to find out what a supporting tool would actually need to do, | interviewed
infection prevention professionals and others involved in their work. This chapter reports what they
told me, grouped by theme, maps the stakeholders around the tool, and turns the findings into the

design requirements for the toolkit.

3.1 Method in brief

To better understand current infection prevention practice and user needs, qualitative data were
collected through semi-structured interviews and contextual observation. As summarised in Table 2,
four interviews were conducted with key stakeholders: two infection prevention professionals
(Deskundigen Infectiepreventie), one hand hygiene observer, and one of the developers of the ItFits-
toolkit. These participants were selected based on their expertise and direct involvement in infection
prevention implementation. In addition, an observational visit was conducted during a pilot at one of
the participating hospitals. To protect participants’ privacy, all interview findings are presented

anonymously throughout this report.

The interviews focused on how infection prevention works in practice, which behavioural and
implementation challenges keep recurring, and what a supporting tool should provide. The interview
data were analysed by identifying and grouping recurring observations into themes, which formed

the basis for the design requirements presented later in this chapter.

Method Participants Purpose
Semi-structured 2 infection prevention Understand workflows, barriers and user
interviews professionals needs
Semi-structured Understand observation practices and

1 hand hygiene observer

interview implementation challenges
Semi-structured . Understand self-guided implementation
. . 1 ItFits developer .

interview toolkits

Contextual Pilot at Ziekenhuis Observe pilot stud

observation Gelderse Vallei P y

Table 2. Interview overview

Several additional expert consultations were conducted on the technical feasibility, privacy, and
architecture of an Al-supported concept. As these discussions concerned implementation

constraints rather than user needs, they are reported separately in Chapter 6.

22



3.2 Findings

The hospital measures a lot, but struggles to turn data into action. One DI described monitoring
tools, including Power Bl dashboards that break hand hygiene compliance down by department,
professional group, and indication. Overall compliance sits around 55 to 60%, with a lot of variation
underneath. But turning that data into a concrete strategy still depends almost entirely on the
professional's own interpretation. The same DI sits at the centre of a wide network, coordinating
between physicians, nurses, departmental contact persons, observers, microbiologists, and
researchers. The other DI made a related point: infection data is scattered across departments and
not linked to behaviour, so it is hard to tell what actually works. The problem is not a lack of data. Itis
the missing step between knowing there is a problem and knowing what to do about it. This is the

same gap the literature pointed to in Section 2.6.

Feedback does not reach the people who could act on it. The observer described the digital
registration system (K2) as slow and difficult to use, with no feedback feature. Observers never see
the overall results, and departments cannot see their own scores. Monitoring ends up being used
mainly for reporting, so the chance to learn from it is lost. The literature treats timely, individualised
feedback as a behaviour change tool in its own right (Section 2.6), which makes this a real missed

opportunity.

Every department is different. Both the observer and one DI stressed that infection prevention is not
applied uniformly. On the ICU, computers count as part of the patient environment, which adds
hand hygiene moments. Some departments, like the NICU, use stricter rules than the official
guidelines. Even the observation schedule is adapted in practice, spread across the year instead of
run rigidly. Tailoring already happens informally. A tool therefore has to support context-specific

choices that fit each setting.

Behaviour follows perceived risk, not knowledge. One DI explained that visibly dirty surfaces get
cleaned, but invisible contamination does not, because the risk does not feel real. The observer saw
the same logic with gloves: people feel protected, so they walk from room to corridor without
disinfecting. Phones get handled right after patient contact, and the phones themselves are rarely
cleaned. These are habits and risk misperceptions, not gaps in knowledge, which matches the glove-

use literature in Section 2.3.

Physicians behave differently from nurses. Some of the strongest findings were about physicians.
During ward rounds, compliance followed the senior consultant: if the lead physician disinfected,
the rest did too; if not, compliance dropped. One DI described physicians as harder to reach through
the usual channels, more likely to question whether a protocol applies, and more reliant on their
own judgement. At the pilot, the physician | observed already saw himself as engaged and doing
well, while staying open to new ideas. Together this shows that reaching physicians is about social

modelling, autonomy, and framing, and needs different channels than reaching nurses.
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A useful tool guides, it does not prescribe. The ItFits developer gave the clearest lessons about form.
The hard part of building ItFits was making abstract implementation theory usable. Real users rarely
work in a straight line: many think they already understand the problem and want to jump to
solutions. So ItFits lets people enter at different points, simplifies the language, and guides
decisions without forcing fixed steps, an approach grounded in supporting local implementers to
identify barriers, match them to strategies, and build an actionable plan while keeping the decisions
with the team (Vis et al., 2022; Finch et al., 2024). The developer also noted several points. People
use these tools during specific phases, not continuously. The tool has to fit existing routines. And

simplifying the theory cannot come at the cost of its credibility.

Engagement helps adoption. One DI found interactive formats, like black light demonstrations,
cleaning markers, and an infection prevention escape room, far more effective than clinical lessons
given to tired staff at the end of a shift. They got people involved and kept the conversation going
afterwards. The downside is that they cost time and resources, which limits how far they scale. So

engagement is worth designing for.

3.3 Stakeholders

Infection prevention involves many actors, so before defining requirements | mapped them in two
ways. The first map (Figure 4) shows how they relate. The DI sits at the centre as the linking pin:
advising physicians and nurses, receiving policy responsibility from the clinical microbiologist, and
exchanging data and feedback with researchers about the research that has to be implemented. The

observer informs the DI and observes physicians and nurses during rounds. Physicians and nurses,

in turn, deliver care to patients at the end of the chain.

Hand Hygiene oo | Observes
Observer | __ Practices

Hand Hygiene

) Physicians
Compliance

Medical Microbiologist

Ultimately responsible
for policy

Treatment

Reports
& Care

Audits

Patients

Ultimately Guidelines "\ i
responsible & Guidance ~ I(r;]cf,ﬁi;?&n
for research L Person
Guidelines &
Guidance
qi Research Infection
Translation Prevention Frontline
A & Data Loop Specialist . Prevention
Nursing
Researchers Staff

Figure 4. Stakeholder relationship map
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The second map (Figure 5) ranks the RN

INDIRECT IMPACT GROUP

Broader community
affected by outcomes

// DIRECT IMPACT GROUP N f@? Patients
Implementers & influencers M

who directly shape practice

actors by how central they are to the tool,
in three rings: core, direct, and indirect.
This places the DI in the core as the

primary user, with physicians, nurses,

contact persons, observers, \
/ CORE \

microbiologists, and researchers in the | Ry ) \ : u
oo 1] Primary user \ " |
f i * """ % Physicians

surrounding  rings. Although many \ \
-
\\

\ # S /
N J ) oz

(O Hand Hygiene @ Clinical
Z=2 Observer S Microbiologist

stakeholders are involved in infection \

prevention practice, the infection

prevention professional is the primary
user of the toolkit, while physicians

represent the primary behaviour change

target group. This distinction runs
through the rest of the project: the toolkit
is designed for the DI, in order to change

the behaviour of physicians. Figure 5. Stakeholder rings: core, direct, indirect

3.4 Design requirements

The findings above, together with the theory from Chapter 2 and input from the project's
stakeholders, lead to the following requirements (Table 3). They are grouped into six themes. DR13

was not in the original set, but the interviews pointed to it clearly enough to add.

# Requirement Description Source
Context
) o Usable in time-constrained Interviews (IP professionals,
1 Fits a busy clinic
settings observer)

Supports adaptation to

Adapts to clinical Interviews (IP professionals,
departments via context

departments observer)
analysis.
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User

3 Guides strategy selection

4 Structures reflection

Behaviour change

5 Surfaces determinants

6 Matches to strategies

Makes consequences

visible

Implementation process

8 Works iteratively

9 Supports collaboration

Usability

10  Needs no training

11 Translates theory

Engagement

26

Helps professionals select

appropriate strategies.

Supports structured reflection;

judgement stays with user.

Helps identify determinants

behind non-compliance.

Matches determinants to

suitable strategies.

Increases visibility of

behavioural consequences.

Supports an iterative rather

than fixed process.

Supports working with multiple

stakeholders.

Understandable without

extensive training.

Turns complex theory into

intuitive interactions.

Interview (IP professional)

Interview (ItFits developer)

Literature (COM-B, TDF)

Literature (COM-B, TDF)

Literature + interview (IP

professional)

ItFits literature + interview

(developer)

Interviews (IP professionals)

Stakeholder (project team)

Interview (ItFits developer) +

stakeholder



) Supports active rather than ) )
12 Isengagingto use Interview (IP professional)
passive approaches.

Physician engagement

Tailors physician Helps tailor how physicians are Interviews (IP professionals,

engagement engaged. observer) + pilot

Table 3. List of design requirements
Where each requirement comes from

To keep the reasoning traceable, the table above links each requirement to its main source: a finding
from the interviews (Section 3.2), the literature (Chapter 2), or a requirement raised by the project

team.

One further piece of existing work feeds directly into the toolkit's content. Within the STIP
programme, a discrete choice experiment was conducted to study physicians' preferences for
strategy attributes. Its results inform the toolkit's strategy recommendations, allowing them to be
tailored more precisely. The experiment shapes the tool's content rather than forming a design

requirement in itself.

These requirements also guide the rest of the project. In the later concept and evaluation chapters,

each concept is assessed against them to judge how well it meets the needs identified here.

3.5 Scope and delivery constraints

The stakeholders from Amsterdam UMC also set boundaries for the final product. These are less

about needs to meet than about the space the design has to fit within:

e The toolkit should be a finished, open-access product that other hospitals can use without
paying a developer for support or monthly upkeep. It should not need to be built into hospital

systems.

e |tshould be able to fall back on a basic paper worksheet method. This digital tool is the first

deliverable, with room to develop it further under future funding.

o Stakeholders preferred a mix of digital and physical or interactive elements, a preference

echoed at the VHIG session.

e The tool must ask little of physicians' time while still meeting their needs. It should add real

value, not just be enjoyable for the DI to use.
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Privacy and infrastructure conditions apply as design constraints: avoid sensitive data, and

stay deployable across hospitals. The reasoning behind these is covered in Chapter 6.



4 Brainstorm, sketches & design process

With the design requirements in place, the next step was to generate ideas for a tool that could meet
them. This chapter shows how | moved from those requirements to concrete concepts: first by
generating a broad set of ideas, then by clustering them into directions, and finally by selecting the

direction with the most potential to develop further.

4.1 From requirements to ideas

| generated ideas through a mix of methods. The starting point was sketching and brainstorming on
paper, working from "how might we" questions derived from the requirements, for example how
might we help a DI move from a low compliance number to a concrete action, or how might we make
a tailored strategy easy to choose under time pressure. Alongside this, | sparred informally with my
housemate and brothers. They are not infection prevention experts, which made them useful: if an
idea was hard to explain to an outsider, it was probably not intuitive enough, which connects directly

to the usability requirements (DR10, DR11).

This produced around fifteen ideas, ranging from a digital Al chatbot that analyses a conversation
and suggests strategies, to a workbook, a decision tree, a card deck, a magnetic mapping board,
persona sheets, and a workshop game (Figure 6). The ideas deliberately spanned a wide space, from

fully digital to fully physical, and from tools used by a Dl alone to tools used together with

physicians.
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Figure 6. Idea generation sheet: the fifteen initial ideas
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4.2 Clustering the ideas

To make sense of the fifteen ideas, | grouped them into clusters that shared a similar form and logic

(Figure 7). Six directions emerged:
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Figure 7. Clustering of the ideas into six directions

Digital Decision Support: an Al chatbot, a dashboard, and a "from data to action" tool that turns a

low compliance number into probable causes and matched strategies.

Hybrid Toolkit Systems: a physical toolkit box, similar to a design thinking kit, combined with

guiding elements.
Guided Individual Tools: a workbook or decision tree that walks a single user through the process.

Physical Interactive Systems: a magnetic board, a velcro mapping board, puzzle pieces matching

barriers to solutions, and a workshop game.

Collaborative Workshop Tools: a workshop format for the DI and physicians together, supported by

persona sheets representing physician types.

Persona-based tools: sheets describing physician types, to deepen the conversation about who the

strategy is for.
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Mapping the ideas this way made the design space visible. It runs along two axes: digital to physical,
and individual to collaborative. This matters because the interviews and the VHIG session pointed in
two directions at once. The data-to-action gap and the time pressure argue for something digital and
efficient, while the engagement findings and the stakeholder preference for physical, interactive

formats argue for something collaborative and tangible.

4.3 From clusters to two concepts

Rather than developing all six clusters, | combined them into two concept directions that together

cover the design space.

Concept 1, STIP-assist, came mainly from the Digital Decision Support cluster. Itis a digital, Al-
supported tool that helps the DI turn a conversation with a physician into identified barriers and a

small set of tailored strategies, grounded in the STIP research.

Concept 2, the Implementation Co-Creation Toolkit, came from the Collaborative Workshop,
Physical Interactive, and Hybrid clusters. Itis a physical workshop tool, built around barrier cards, a
mapping board, and persona sheets, that helps the DI and physicians identify barriers and match

strategies together.

The two concepts share the same underlying logic, the six-step flow from preparation to
implementation that runs through the STIP approach and the ItFits structure (Chapter 2). What
differs is the form: one supports implementation through technology and efficiency, the other

through social interaction and shared ownership.

Selecting a direction. | did not score every idea against the requirements in a formal matrix. The
selection was driven by design judgement, and it was made under real time pressure: a working
prototype was needed for the pilot and her PhD research, which meant | had to commit to a direction
quickly. Of the two concepts, | saw the most potential in STIP-assist, because it concentrates on the
qualities the research had shown to matter most: ease of use, efficiency, data collection, and
stakeholder engagement. It also responds directly to the central finding that the hospital has data
but lacks the step from data to action, and it fits the requirement to be usable under time pressure

(DR1) and scalable to other hospitals as an open-access product.

The Co-Creation Toolkit scored strongly on engagement and shared ownership (DR12, DR13), but its
main weakness is the one a DI already named about experiential formats: it costs time and
resources, which limits how far it scales. For that reason STIP-assist became the main direction to
develop, while the strengths of the toolkit, its emphasis on collaboration and tangible interaction,

were kept in view for integration into the concept later (Chapter 5).

The two concepts themselves are described in full in the next chapter.
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5 Two concepts: comparison and development

The previous chapter ended with two concept directions. This chapter describes them in full,
compares their strengths and weaknesses, and explains why | carried one of them forward into

development.

5.1 Concept 1: STIP-assist

STIP-assist supports the DI in turning practical, context-specific insights into concrete, tailored
implementation strategies, using an Al-supported tool. The aim is to turn a rich conversation on the
ward into structured, evidence-based recommendations that stay aligned with implementation

science.

How it works. The process starts with a conversation between the DI and a physician on the
department. A short set of structured questions explores the barriers around infection prevention,
such as workload, responsibilities, motivation, and practical constraints. This moment captures the

context-specific insights that the rest of the process builds on.

The tool then follows six steps (Figure 8):

Step 1: Preparation & Legitimation Step 2: The Dialogue Step 3: Al-Analysis & Validation
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Figure 8. Storyboard of the STIP-assist concept, illustrating the intended six-step flow. (generated with Gemini)
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Preparation and legitimation. The DI starts with a short "go" from the clinical microbiologist, which

gives the work a mandate before it begins.

Dialogue on the ward. The DI has a short conversation of ten to fifteen minutes with a physician.

With consent, the tool listens in, so the DI can focus on the conversation instead of taking notes.

Al analysis and validation. The tool turns the audio into text and identifies the likely barriers, linking
them to the underlying determinants (capability, opportunity, motivation). The DI can correct the

analysis, so a human stays in the loop.

Strategy matching. The barriers are matched to strategies from the STIP research, shown as a

barrier profile and a small set of two to three tailored options.

Co-creation session. The DI, the physician, and the microbiologist look at the result together and

decide which strategy is most suitable and feasible in their context.

Implementation and monitoring. The chosen strategy goes into practice, and the tool supports a

short follow-up to see whether it worked.

Added value. The tool supports both the analysis of complex situations and the communication
between stakeholders. It structures the conversation, makes insights explicit, and offers concrete
suggestions to guide the decision. Every suggestion stays traceable to the STIP research and the
DCE data, so the advice keeps its scientific grounding. By combining Al-supported analysis with

human deliberation, it aims to bridge the gap between abstract theory and daily practice.

Considerations. The concept also has limits. It depends on technology and on the privacy and IT
conditions that come with handling conversational data. There is also a risk that the work moves
"behind a screen,"” which could weaken the personal, face-to-face engagement that the physical

concept creates more naturally.

5.2 Concept 2: Implementation Co-Creation Toolkit

The Implementation Co-Creation Toolkit is a physical, workshop-based tool. Where STIP-assist
works through technology, this concept works through interaction, reflection, and shared ownership.
Its core idea is that implementation is a social process: instead of analysing barriers alone, the DI
and the care team explore them together and decide on actions as a group. Making the process

physical and visual supports discussion and mutual understanding.

How it works. The toolkit is used in a short workshop of thirty to forty-five minutes, in which the DI

and the care team work towards concrete actions through six steps (Figure 9):
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Implementation Co-Creation Workshop
Step 2: Laying Barriers ‘On the Table’ Step 3: The Visual Match

Step 1: The Setting & Problem Selection

Figure 9. Storyboard of the Implementation Co-Creation concept.(generated with Gemini)

Setting and problem choice. The group picks one concrete problem, for example low adherence to

a particular guideline.

Putting barriers on the table. Participants choose physical barrier cards based on COM-B (time
pressure, social norms, lack of resources). Because they pick the cards themselves, they recognise

the barriers and feel involved.

The visual match. Strategy cards from the STIP research are laid next to the barriers on a mapping

board, making the link from problem to solution visible and tangible.

The co-creation check. Persona sheets representing physician types help the group discuss a

barrier through someone else's eyes, which makes it easier to be honest about it.

Commitment and action. The group chooses one concrete action and assigns responsibility,

marked with a commitment sticker.

The handover to practice. The DI photographs the completed board as a record, and the action

moves to the ward.

Key elements. The toolkit consists of barrier cards (based on capability, opportunity, and
motivation), strategy cards (evidence-based strategies from the STIP research), a mapping board (a
visual structure connecting barriers and strategies), and persona sheets (representations of different

healthcare professionals to support discussion).

Added value. The toolkit creates value in three ways. It increases ownership, because stakeholders
contribute to the decisions themselves. It reduces hierarchy, because the physical, visual process
invites more equal participation. And it leads to concrete action, because abstract challenges are

translated into tangible steps. This responds directly to insights from the research phase: the
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importance of stakeholder engagement, the influence of social dynamics, and the difficulty of

reaching physicians, who are given an active role here.

Considerations. The concept also has clear limits. It takes time and coordination to organise a
workshop, its effect depends on active participation, it is less efficient than a digital tool, and itis

harder to scale across many departments.

5.3 Comparing the two

Both concepts rest on the same six-step logic and the same STIP research. What differs is the form.
STIP-assist supports implementation through technology and efficiency, while the Co-Creation
Toolkit supports it through social interaction and shared ownership. Together they represent two
complementary approaches: technology-driven support on one side, social and interactive support

on the other. The table (Table 4) compares them against the qualities that matter most for this

project.

Criterion STIP-assist (digital) Co-Creation Toolkit (physical)
Efficiency /time Strong: fast analysis, little Weaker: a workshop takes 30-45
pressure (DR1) time needed min from several people
Ease of use (DR10) Strong: if kept intuitive Strong: physical and low-threshold
Buy-in/ co-creation Weaker: risk of working

Strong: joint, tangible ownership
(DR12, DR13) behind a screen
Scalability (open- Strong: digital, deployable Weaker: costs time and materials
access goal) across hospitals per session

Strong: transcript and Weaker: data stays on paper and
Data collection
analysis, traceable the board
Feasibility within the Strong: buildable as a
Weaker: harder to deliver quickly
deadline prototype for the pilot
Technical and privacy A weak point: privacy and IT
Strong: needs no technology
dependence conditions apply

Table 4. Comparison between Concept 1 and Concept 2.
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The pattern is clear. STIP-assist is stronger on efficiency, scalability, data, and feasibility, the
qualities the research and the requirements pointed to as decisive. The Co-Creation Toolkit is
stronger on engagement, buy-in, and independence from technology, which are real strengths but

harder to scale and slower to deliver.

This is why | carried STIP-assist forward. It concentrates on ease of use, efficiency, data collection,
and stakeholder engagement, and it answers the central finding that the hospital has data but lacks
the step from data to action. The toolkit's strengths stay worth keeping, which is why some of its

elements return inside STIP-assist, as described below.

5.4 Developing concept 1

From here | developed STIP-assist further. | showed it to a range of stakeholders, including the
sounding board group, a consortium meeting, the VHIG congress, and the project team at
Amsterdam UMC, and used their feedback to iterate on the design. That feedback, and what it

changed, is discussed in Chapter 6.

A few elements of the Co-Creation Toolkit have already found their way into STIP-assist. The DI can
download the project's physical worksheets from within the tool, and several pages allow the
transcript or other information to be exported as a PDF. The tool also builds in moments of
collaboration: after certain steps, it prompts the DI and physician to meet before continuing, which
brings the co-creation idea of concept 2 into the digital flow. A fuller integration of the two concepts

is a future step, described in the roadmap (Chapter 8).
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6 Prototype, feedback and feasibility

This chapter follows STIP-assist from a first prototype to a working tool. | start with the prototype |
built to show the idea, then report the feedback | gathered from stakeholders and the feasibility work
that checked whether the tool could actually be built. | then describe the design iteration that
followed from both, and end with how | built that iteration for real use inside the hospital’s research

environment.

6.1 The first prototype

To explore the flow and usability of STIP-assist, | built a first prototype. It was a mid-fidelity, clickable
mock-up: it showed the structure, the screens, and the key interactions, but the analysis was
simulated with example data rather than driven by real Al. | built it before the hospital's Al
environment was available to me, so its purpose was proof of concept, to make the idea tangible

enough to show to stakeholders and to gather feedback. The prototype walks through six screens.

Al-Implementatie Partner

Gedragswetenschappelijke analyse voor handhygiéne-compliance in de ziekenhuispraktijk

4 70% A~ +5%

Actieve Afdelingen Gemiddelde Compliance Verbetering t.o.v. vorige maand

Selecteer Afdeling

Intensive Care v Chirurgie »
Compliance 67% Compliance 82%
£ Laatste analyse: 28-3-2026 B9 Laatste analyse: 25-3-2026

Start Nieuw Gesprek Start Nieuw Gesprek

Interne Geneeskunde - Spoedeisende Hulp v
Compliance 74% Compliance 58%
B9 Laatste analyse: 20-3-2026 B9 Laatste analyse: 15-3-2026

Start Nieuw Gesprek Start Nieuw Gesprek

Figure 10. Dashboard

Dashboard. (Figure 10) The tool opens on a dashboard showing the hospital's departments and their
hand hygiene compliance. Each department appears as a card with its current compliance
percentage, a trend indicator, and the date of the last analysis. From here the DI picks a department
and starts a new conversation. The dashboard gives the DI an overview of where attention is needed

and acts as the entry point into the workflow.
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« Spoedeisende Hulp

Live Gespreksmodule

Gesprek met Arts
o]

Gedetecteerde Barriéres:

Tijdsdruk Fysieke Barriére Sociale Norm
© Suggestie voor lJsbreker-vraag

"Voel je je voldoende getraind voor alle handhygiéne-momenten?"

Nieuwe vraag

Quick-Tagging (Optioneel)

[ Fysieke Barriére \ Sociale Druk Tijdgebrek

Kennis Workflow Hiérarchie

Figure 11. Conversation module

Conversation module. (Figure 11) After choosing a department, the DI enters the conversation
screen, used during a live conversation with a physician. The DI can record the conversation, which
removes the need for note-taking, and the screen offers suggested icebreaker questions based on
the STIP methodology. In the mock-up, example barriers appear on screen as if detected from the
conversation, and the DI can add or adjust them with a quick-tagging function. This screen

combines capturing the conversation, guiding it, and a first look at the barriers in one place.
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. Barriére-Analyse
Gesprek van 14m Os - 2-4-2026

@ Verberg Transcript

Gesprekstranscript

DI: Goedemiddag Dr. van der Berg, bedankt dat je tijd maakt. Ik wil graag kort met je praten over de handhygiéne protocollen op de IC.

Arts: Ja, natuurlijk. Ik doe mijn best hoor, maar het is soms lastig.

DI: Wat is voor jou de grootste uitdaging?

Arts: Nou, vooral de tijd. We hebben het zo druk. Als er een code blauw is, dan denk je echt niet aan je handen desinfecteren tussen twee handelingen door.
DI: Begrijp ik. Speelt de beschikbaarheid van desinfectiemiddelen ook een rol?

Arts: Absoluut. De pompjes zijn altijd leeg of staan op de verkeerde plek. Je moet soms echt zoeken, en dan doe je het maar met je handschoenen aan.

DI: Hoe kijken je collega's daar tegenaan?

Arts: Eerlijk gezegd, mijn supervisor doet het ook niet altijd. Als hij het niet doet, waarom zou ik dan wel? We hebben gewoon andere prioriteiten in
crisissituaties.

DI: Heb je het gevoel dat je voldoende getraind bent in de juiste momenten voor handhygiéne?

Figure 12. Transcript screen

Transcript. (Figure 12) Once the conversation is done, the DI sees a transcript. This lets the Dl review
what was said and keeps the later analysis grounded in the real conversation. Showing the full
transcript was a deliberate choice to support transparency and trust: the DI can trace any insight

back to a specific statement.

COM-B Profiel Valideer Barriéres 0/5 bevestigd
Capa%'geit Alle (5) Capaciteit Gelegenheid Motivatie
75
50 Gelegenheid 92% match

| "De pompjes zijn altijd leeg of staan op de verkeerde plek."

Dr. van der Berg

stivatie Gelege
(@ Subcategorie: Fysieke Gelegenheid
Capaciteit 45/100
Gelegenheid 35/100
Motivatie 55/100 Capaciteit 88% match

| "Als er een code blauw is, dan denk je echt niet aan je handen desinfecteren."
Analyse: Lage scores op Gelegenheid wijzen op

fysieke en workflow-barriéres als primaire
obstakels. Dr. van der Berg

(@ Subcategorie: Tijdsdruk

v Bevestigen X Verwerpen

Figure 13. Barrier analysis with COM-B profile
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Barrier analysis. (Figure 13) The tool then presents the barriers in a structured way, categorised by
the COM-B determinants (capability, opportunity, motivation). On the left, a visual profile shows how
the barriers are spread across these determinants. On the right, each barrier appears with a
supporting quote, a suggested category, and a match percentage. The DI can confirm or reject each
one. This validation step keeps the professional in control and makes the analysis a shared result
rather than an automated verdict. The match percentages here were example values, since the

analysis was simulated.

. Strategie-Aanbevelingen & Exporteer PDF

Gebaseerd op 0 gevalideerde barriéres

4 94% 4

Strategieén geidentificeerd Hoogste match score Lage-impact strategieén

(@ strategie-Matching op basis van DCE-analyse
Deze strategieén zijn geselecteerd uit de STIP Strategy Matching Tool (Bijlage D) en matchen met de gedetecteerde barriéres. De match-scores zijn gebaseerd
op de Discrete Choice Experiment analyse uit het STIP-onderzoek.

Top 3 Aanbevolen Strategieén

Aanbeveling #1 ~ 94% match

27. De fysieke omgeving herstructureren (12.1)

Herpositioneer handalcoholpompjes op meer zichtbare en toegankelijke plekken. Richt een kar in met PBM materialen voor isolatie en plaats deze op een passende
locatie.

Resource Impact: © ©

Wetenschappelijke Onderbouwing
Fysieke omgeving (BCTT 12.1): Aanpassing van de fysieke omgeving vermindert barriéres voor correct gedrag. DCE-analyse toont aan dat fysieke toegankelijkheid de belangrijkste
determinant is voor compliance.

Implementatiestappen:

© Workflow-mapping uitvoeren om kritieke handhygiéne-momenten te identificeren
(© Handalcoholpompjes plaatsen op ooghoogte binnen 1 meter van elk kritiek punt
(© Extra pompjes plaatsen bij deuropeningen en patiéntbedden

A .

Figure 14. Strategy recommendations

Strategy recommendation. (Figure 14) Based on the confirmed barriers, the tool suggests a small
set of tailored strategies, drawn from the STIP Strategy Matching Tool and the DCE. The screen
highlights the top two to three options, each with a match score, a short description, an indication of
the effort required, a link to the underlying behavioural theory, and concrete implementation steps.

The results can be exported or shared with other stakeholders, such as the microbiologist.
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e 14. Associatief leren (7.8)

Acties aan elkaar koppelen met ezelsbruggetjes: "Als ik de kamer uitloop, desinfecteer ik mijn handen." Gebruik visuele reminders zoals stickers,
posters en isolatiekaarten om het gedrag te triggeren.

85% match Impact: 1/3

e 27. De fysieke omgeving herstructureren (12.1)

Herpositioneer handalcoholpompjes op meer zichtbare en toegankelijke plekken. Richt een kar in met PBM materialen voor isolatie en plaats deze
op een passende locatie.

94% match Impact: 2/3

o 28. Instructies over het uitvoeren van het gedrag (4.1)

Verstrek korte instructievideo's of instructiekaarten over de juiste techniek van handhygiéne-toepassing. Een collega of infectiepreventie-
medewerker geeft praktische instructie op de werkvloer.

78% match Impact: 2/3

© Volgende Stappen

1. Bespreek de top 3 strategieén met de behandelend arts (Dr. van der Berg)
2. Verkrijg mandaat van de Arts-Microbioloog voor implementatie
3. Start met de strategie met de laagste resource impact (Modelling: Supervisor als Rolmodel)

4. Plan evaluatiemoment na 4 weken om compliance-verbetering te meten

Terug naar Dashboard © Start Nieuw Gesprek

Figure 15. From strategy to implementation

From strategy to implementation. (Figure 15) The final screen turns the chosen strategy into next
steps: discussing it with the physician, getting a mandate from the microbiologist, choosing a
feasible starting point, and planning a moment to evaluate. From here the DI can return to the
dashboard or start a new conversation, which supports an iterative way of working across

departments.

6.2 Feedback from stakeholders

| showed the prototype to a range of stakeholders to test whether the concept made sense and
where it needed to change. These included the sounding board group, a consortium meeting, the
VHIG congress, and my project supervisors at Amsterdam UMC. The feedback was broadly positive

about the direction, and it pointed to a clear set of improvements. | group it here by theme.

Simplify the flow. The most direct feedback, from the sounding board group, was that the first three
screens could be merged into one, and that the conversation should use five focused questions
rather than ten. This matches the usability requirements (DR10, DR11): the tool has to stay light and

quick to use.

Add the physicians' voice through a simplified ranking. The strongest and most repeated point
came up in the consortium meeting and from two supervisors independently. Alongside the Dl's

conversation, physicians should give their own input through a simple ranking, indicating which
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strategy attributes they find important and which version they prefer. The aim is to capture the
spread of preferences on a ward and give direction, rather than statistical significance. Thisis a
lightweight, accessible version of the discrete choice experiment, and its repeated mention across

three sources made it a priority for the next iteration.

Connect strategies to several sources. Related to this, the consortium and one supervisor asked
for the strategy recommendations to draw on more than one source. A match should reflect the
direct fit with the identified barriers, the local physician preferences from the ranking, and the
findings from the DCE research ("research shows that..."). Each strategy should show how it links to
what the physicians indicated and to the evidence, so the advice is grounded in both the local

context and the research.

Offer information in layers. Two supervisors asked for a layered design: a simple base version that
guides the DI through the core process, with an optional deeper layer for those who want more
nuance and more options to consider. In practice this means short pop-ups with research-based
guidance at the relevant points, for example next to a barrier or a strategy. This responds directly to

the requirement to serve DI professionals of different backgrounds (DR11).

Integrate the surrounding process. A recurring point was that the web tool currently covers only the
matching itself, the path from context analysis to barriers to strategy advice. The surrounding
process, captured in the project's worksheets (preparation, goal setting, action planning, the do-
and-evaluate phases), still sits outside the tool. One supervisor suggested a tabbed interface
organised by phase, with icons that surface the worksheet guidance and pop-ups that prompt the DI
to act when needed. This raised a design question | carried into the iteration: how much of the

worksheet process belongs inside the tool, and what stays as a physical complement.

Bring co-creation back in. The consortium connected this concept to the second concept from
Chapter 5. They suggested building the co-creation idea into STIP-assist as a step, for example a
prompt to check the result with the physicians, which the DI could do through a co-creation session.
This supports the moments of collaboration already planned in the tool and keeps the strengths of

the physical concept in view.

Reframe barriers as neutral factors. A smaller but useful point: the tool speaks of "barriers", while
a factor can be either a barrier or a help. Framing these as neutral "factors" fits the findings on
framing from the research, where physicians respond better to "we are doing well, what can be

better" than to a deficit message.

Privacy and licensing. The consortium raised an important constraint: how do licensing and privacy
work for an Al tool inside a hospital, where the rules are strict. They suggested meeting the data
protection officer to discuss it. This question fed directly into the feasibility work described in the

next section.
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The VHIG questionnaire. At the VHIG congress | used an interactive Mentimeter to gather
quantitative input from the audience of infection prevention professionals. The results, summarised

below (Table 5), supported several of the design choices.

Question (VHIG, n = 65-72) Most chosen answer Share

How do you prefer to work on

A mix of alone and with physicians 74%
improvement projects?
Which format supports you best? A combination of digital and physical 82%
What matters more in improvement avg.

Middle, no clear preference
projects? 5.1/10
How do you prefer to gather physicians' A combination of questionnaire and 499

0

input? conversation

Table 5. Results of Mentimeter VHIG congres

Two results stand out. Almost nobody wanted to work fully alone, which supports building
collaboration into the tool (DR9, DR13). And 82% preferred a combination of digital and physical,
which is the clearest argument for keeping physical elements such as the worksheets inside the
digital tool rather than choosing one form over the other. The even split on efficiency versus

thoroughness suggests the tool should be able to serve both, which fits the layered design above.

6.3 Feasibility

The prototype showed the intended flow, but its core promise, an Al that turns a conversation into
structured barriers and matched strategies, was still simulated. Before building it for real, | needed
to know whether that was technically possible, whether it was allowed under the hospital's privacy
rules, and how it could be deployed across hospitals. | explored these three questions with a PhD
researcher working on Al in healthcare, the hospital's data protection officer, and an Al architect at

Amsterdam UMC.

Technical feasibility. Extracting structured insights from text is an established use of machine
learning in implementation science: it has been used to extract information from trial reports and
predict intervention outcomes (West et al., 2023; Hastings et al., 2025), and a recent framework sets
out how Al can be used responsibly in implementation practice (Fontaine et al., 2026). The PhD
researcher confirmed that the core function, turning a transcript into candidate barriers, is feasible
in principle. The qualification was that feasibility depends heavily on the input: analysing raw, free-

form conversation is far more complex than working with structured or semi-structured input.
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Privacy. The data protection officer made clear that feasibility depends on the design of the data
handling rather than on a simple yes or no. The key questions are where the data comes from, what it
contains, and how traceable it is to individuals. Conversational data, and especially audio
recordings, raise the sensitivity sharply. The conclusion was that the concept s feasible within
Amsterdam UMC, provided privacy is treated as a design parameter from the start, and that working

with structured or summarised input rather than raw audio reduces the risk considerably.

Architecture and scalability. The Al architect confirmed that the tool could be developed within the
hospital's internal environments, which allow controlled experimentation while keeping sensitive
data inside institutional boundaries. Because the tool is meant to be tested across several hospitals,
he pointed to secure interfaces such as APIs that let other hospitals use the system without direct
access to internal infrastructure, while noting that this adds its own questions of security and data

governance.

What this meant for the design. Together, these conversations pointed in the same direction. The
technology is feasible, but raw audio is both the hardest input to analyse and the riskiest for privacy.
This is why the design moved towards more structured input, such as a transcript or an interview
guide built around fixed topics, rather than fully automated analysis of free conversation. Feasibility

was therefore not a check at the end, but a factor that actively shaped the concept.

6.4 The last iteration

The feedback and the feasibility work led to a substantial revision of STIP-assist. Most of the changes
followed directly from what stakeholders asked for, and on two points | made a deliberate choice to
do something different. The biggest shift, though, runs underneath all of them: where the first
prototype simulated its analysis with example data, this version runs on real Al through the

hospital's Al environment, so the tool now genuinely turns input into factors and matched strategies.

A simpler, phased interface. Following the sounding board group, | merged the first three screens
into one, which makes the entry into the tool quicker and lighter (DR10). | also restructured the tool
around the phases of the implementation process: preparation, conversation, analysis, strategies,
operationalisation, and the do-phase. (Figure 16) The worksheets that used to sit outside the tool are
now built in as screens within these phases, each broken into clear steps that unlock as the previous
one is completed. This answers the feedback that the tool previously covered only the matching

step, and it brings the surrounding process into one place.

44



o 2 3 4 5 6

Voorbereiding Gesprek Analyse Strategieen Operationalisatie Do-fase

. Chirurgie

Voorbereiding

Stap 1van 3
™ Team samenstellen @

Stel een implementatieteam samen voor deze afdeling.

D i i ie (D)

Arts-microbioloog betrokken

Arts-vertegenwoordiger van de afdeling benoemd

Stap 2 van 3

a Stap 2 van 3
Kick-off organiseren ()

Plan een kick-off meeting met het implementatieteam en de afdeling.

Stap 3van 3
Doel bepalen ®

Selecteer het infectiepreventiethema voor deze implementatie.

Handhygiéne Persoonlijke

: ) Beschermingsmiddelen
Verbetering van handhygiéne compliance . N
op de afdeling Correcte toepassing van PBM bij

isolatiepatiénten

< Terug Start Gesprek >

Over de voorbereiding

Goede voorbereiding verhoogt de kans op succesvolle implementatie. Zorg dat alle
stappen zijn afgerond voordat je het gesprek start.

Figure 16. The six-phase structure, shown here in the Preparation phase: composing the implementation team and

organising the kick-off. The worksheets are now integrated as guided steps.



Physicians' input through a simplified ranking. | built in the ranking that the consortium and two
supervisors asked for. Physicians indicate which strategy attributes they find important and which
version they prefer, which gives a picture of the spread of preferences on a ward. (Figure 17) This is a
lightweight, accessible form of a discrete choice experiment, a method designed to elicit
preferences by having people choose between alternatives with varying attributes (Lancsar &
Louviere, 2008). The aim here is direction for a specific department rather than statistical

significance.

On the number of questions, | went the other way. The sounding board group suggested reducing
the set to five questions. | chose to keep it larger, because a larger set gives a more reliable result.
The costis small and manageable: in a conversation the DI decides how many questions to ask, so
the time pressure there stays in the DI's hands, and as a questionnaire it adds only about two
minutes for the physician. | judged that small addition to be worth the better result.

Voorbereiding Gesprek

. Chirurgie

Gespreksmodule - Handhygiéne

Gesprek met Arts

O Start Gesprek

@  Vragenlijst invullen

Versie 2

Contextvragen Handhygiéne 16 vragen

DCE voorkeursvragen 10 vragen

1. Stel dat je informatie krijgt over het belang van handhygiéne. Welke vorm spreekt jou het
meeste aan?

Een presentatie met wetenschappelijke feiten en cijfers over handhygiéne en infectierisicos.

Een ervaringsverhaal van een andere afdeling over een uitbraak, aangevuld met wetenschappelijke
feiten.

2. Als je feedback zou krijgen op jouw handhygiéne-gedrag, hoe zou je dat het liefst
ontvangen?

Vertraagde feedback, bijvoorbeeld via e-mail of een online dashboard.

Directe feedback op de werkvloer, op het moment zelf.
3.  Wat zou jou het meest helpen om handhygiéne tot een vaste gewoonte te maken?

Zichtbare herinneringen op strategische plekken, zoals dispensers bij deuren of posters.

Fan enlleaa die hawiist hat anade vanrheald asesft als ralmadal

Figure 17. The simplified ranking that captures physicians' preferences for strategy attributes.
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Factors instead of barriers. Following the feedback, the tool now speaks of "factors" rather than
"barriers", since a factor can either block or help a behaviour. (Figure 18) This neutral framing fits the
research on how physicians respond better to a constructive message than to a deficit one.

© — 06 —0 ! . .

Voorbereiding Gesprek Analyse Strategieen Operationalisatie Do-fase

. Factoren-Analyse
Handhygiene - COM-B model en STIP toolkit

B® Toon transcript &, Download PDF

COM-B Profiel DCE Voorkeursprofiel
Capaciteit 50/100 Profiel 2 - Informatief en Indirect
De arts prefereert informatieve, indirecte en
Gelegenheid 30/100 2 gestructureerde benaderingen, zoals wetenschappelijke
S presentaties, vertraagde feedback via dashboards en
L zelfstandig leren

Motivatie 40/100

Zekerheid 90%
Lager = meer problemen op dat gebied

e-aanbevelingen richten zich op informatie, data en zelfstandig

Gedetecteerde Factoren 0/6 bevestigd

Bevestig of verwerp elke factor. Een factor kan een barriere zijn of juist iets helpends. Alleen bevestigde factoren worden meegenomen in
de strategie-matching.

Handalcohol-dispensers onvoldoende beschikbaar en bereikbaar Gelegenheid = Fysieke omgeving © Bevestig

"Zijn handalcohol-dispensers voldoende beschikbaar en bereikbaar op de plekken waar jij ze nodig hebt?
Antwoord: Enigszins (3/5)" ® Verwerp

De fysieke beschikbaarheid van materialen is een barriére omdat het de haalbaarheid van handhygiene direct beinvloedt (STIP:
Omgevingscontext en hulpmiddelen).

Inrichting afdeling maakt handhygiene praktisch onhaalbaar Gelegenheid Fysieke omgeving © Bevestig

"Maakt de inrichting van de afdeling het praktisch haalbaar om handhygiene toe te passen? Antwoord: Nauwelijks
(2/5)" ® Verwerp

De fysieke inrichting van de afdeling belemmert de uitvoering van handhygiene, wat een directe invioed heeft op de haalbaarheid
(STIP: Omgevingscontext, Overtuigingen over capaciteiten).

Onzekerheid over juiste handhygienetechniek Capaciteit  Vaardigheden ontwikkelen © Bevestig
"Hoe zeker ben jij van de juiste handentechniek bij handhygiene? Antwoord: Helemaal niet (1/5)"

Gebrek aan vaardigheid of vertrouwen in de techniek belemmert correcte uitvoering (STIP: Vaardigheden). @ Verwerp
Lage overtuiging van nut en effectiviteit van handhygiene Motivatie =~ Waarden en reflectie © Bevestig

U SO T AU S5 S U AU AU VAT S S ST P SN S S

Figure 18. The analysis screen, where the Al presents the identified factors, categorised by COM-B, for the DI to

validate.

Strategies linked to several sources. The strategy recommendations now draw on more than one
source, as the consortium and one supervisor asked. A match reflects the direct fit with the
identified factors, the local physician preferences from the ranking, and the findings from the STIP

research. (Figure 19) This grounds the advice in both the local context and the evidence.
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. Strategie-Aanbevelingen ® 4, POF

(4 )
Handhygiene - 6 factoren - Profiel 2 - Informatief en Indirect

5 5 85%

Strategieen aanbevolen DCE-profiel match Gemiddelde match

() STIP Strategie-Matching
Strategieen zijn geselecteerd uit Bijlage E van de STIP toolkit op basis van de gevalideerde barriéres en het DCE-
voorkeursprofiel van de arts. Strategieen met een DCE-match sluiten aan bij de persoonlijke voorkeursstijl.

° Fysieke omgeving herstructureren DCE match  Fysieke omgeving

Optimaliseer de fysieke beschikbaarheid en bereikbaarheid van handalcohol-dispensers en verbeter de
inrichting van de afdeling om handhygiene praktisch haalbaar te maken. Dit vermindert directe fysieke
barriéres en vergroot de gelegenheid voor handhygiene.

eassssssm—— 95% match

WAAROM DEZE STRATEGIE

Deze strategie pakt direct de twee grootste barriéres aan: onvoldoende beschikbaarheid van handalcohol-dispensers
en een inrichting die handhygiene praktisch onhaalbaar maakt. Door de fysieke omgeving te optimaliseren, wordt de
gelegenheid (opportunity) voor handhygiene aanzienlijk vergroot, wat essentieel is gezien de lage COM-B score voor
Gelegenheid (30/100).

CONCRETE VOORBEELDEN

(©) Plaats extra handalcohol-dispensers bij elke patiéntenkamerdeur, bij de ingang van de afdeling en naast elk bed in
meerpersoonskamers.

() Zorg dat dispensers op ooghoogte hangen en goed zichtbaar zijn door kleurcontrasten of markeringen op de vloer.

() Hernoem de looproutes op de afdeling om ervoor te zorgen dat handalcohol-dispensers op natuurlijke punten in het
werkproces staan, zoals bij de uitgang van elke kamer of bij de verpleegpost.

e Instructies over uitvoering DCE match  Vaardigheden ontwikkelen

Geef duidelijke, gestructureerde instructies over de juiste handhygienetechniek om onzekerheid weg te
nemen en vaardigheden te verbeteren. Dit kan via visuele hulpmiddelen en zelfstandig te raadplegen
materialen.

eassssssm—— 90% match

Figure 19. The strategy screen, where each recommendation combines the fit with the factors, the local physician

preferences, and the research findings.

Built-in moments of collaboration. The tool nhow prompts the DI at certain points to check the
result with the physicians or the team before continuing. (Figure 20) This brings the co-creation idea
of the second concept into the digital flow. Alongside this, the DI can download the project's
worksheets from within the tool and export the transcript or other information as a PDF. This keeps a
physical and shareable element in a digital tool, in line with the strong VHIG preference for

combining the two.
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° Betrouwbare bron  DCE match Kennis en bewustwording °

Laat een betrouwbare, wetenschappelijk onderbouwde bron (bijv. een infectiepreventie-expert of
collega-arts) informatie en feedback geven over handhygiene om weerstand tegen verbeteringen te
verminderen.

aEE—— 75% match

Volledige strategielijst ter inspiratie = 28 strategieen

Houd een teamoverleg voordat je verdergaat
,93, Bespreek de strategie-aanbevelingen met het implementatieteam. Gebruik deze vragen als leidraad (Worksheet
5):

Zit er overlap in de strategieen? Is er een strategie die meerdere barriéres aanpakt?

Zijn er strategieen die goed samen zouden kunnen werken?

Wil je vanwege variatie in de afdeling meerdere strategieen inzetten?

Kun je gebruik maken van de helpende factoren uit de contextanalyse?

Overweeg de APEASE criteria: acceptabiliteit, uitvoerbaarheid, effectiviteit en betaalbaarheid.

Overweeg om ook input te vragen aan artsen van de afdeling, bijv. via een poll.

3 van max. 3 strategieen geselecteerd . .
A T . i Operationaliseer >
Selecteer de strategieen die je wil operationaliseren
Strategieen uit STIP Toolkit Bijlage E - Gematcht op COM-B barriéres en DCE-profiel

Figure 20. A collaboration prompt, asking the DI to discuss the result with the team before continuing.

Structured input. Following the feasibility work, the tool can take input as a structured
questionnaire as well as a conversation, which is both easier to analyse and safer for privacy than

free-form audio (Figure 17).

What | chose not to do, for now. Two points from the feedback are not in this version. | kept the
questionnaire larger rather than shorter, as described above. And | did not build the layered
information as pop-ups: | am not convinced that pop-ups are the right form for it, and the deeper
layer of research-based guidance still needs to be designed and implemented. This is a planned

step, described in the roadmap (Chapter 8).
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6.5 Building it for real use inside myDRE

The iteration above describes the design. This section describes how | turned that design into a tool
that actually runs. Where the first prototype simulated its analysis, the final version is a working
application that the DI can open, use end to end, and that processes real input. Building it raised a
set of practical questions that the design alone did not answer: where the tool should run, how it
should handle several physicians on one ward, and how it should keep a DI’s work safe over the

course of a pilot. Each of these shaped the tool in a concrete way.

A tool that runs inside the hospital. The feasibility work pointed clearly to one requirement:
sensitive conversation data must stay inside the hospital. | therefore built the final version to run
entirely within myDRE, the Trusted Research Environment of Amsterdam UMC. The tool lives on a
protected virtual machine, and all of its processing happens there. The transcription of a recorded
conversation and the analysis that turns input into factors and matched strategies both run through
the hospital’s own internal Al service, so no conversation data leaves the institutional boundary. This
is the difference between the prototype and the final tool. The promise that was simulated before is
now real, and privacy is built in from the start. Inside this environment the DI captures inputin the
way that fits the situation, by recording the conversation, uploading an audio file, or filling in the

questionnaire. (Figure 21)
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Voorbereiding Gesprek
2 Artsen op deze afdeling 1 + Arts toevoegen
| Arts 1 .. Nog leeg ‘

« Cardiologie ®
Gespreksmodule - Handhygiéne

Gesprek met Arts

0  Start Gesprek

A, Audiobestand uploaden

® Vragenlijst invullen

Versie 2

Contextvragen Handhygiéne 15 vragen

Figure 21. The conversation module inside myDRE. The DI can add several physicians to one department, and

capture each conversation by recording live, uploading an audio file, or filling in the questionnaire.

Several physicians on one ward. A ward is not one physician, and improving compliance there
means understanding a group. | therefore extended the tool so a DI can add several physicians to
one department trajectory. Each physician has their own conversation or questionnaire, their own
preference ranking, and their own COM-B profile, so an individual picture is never lost. The factors
from all of these are then pooled into one departmental list that the DI validates once, which keeps
the analysis manageable and reflects that a barrier on a ward is rarely the property of a single
person. (Figure 22) The COM-B picture is shown both per physician and as a departmental view, so

the DI can move between the individual and the group. | made one limitation explicit here, in
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discussion with Miriam: the departmental view currently averages the scores, and an average can
hide disagreement, since a ward where half the physicians score high and half score low looks the
same as a ward where everyone sits in the middle. Showing the spread, and flagging strong
disagreement, is a known refinement for a later version. For the pilot, the averaged view is enough to

give the Dl direction.

Voorbereiding Gesprek Analyse

o Artsen op deze afdeling 1 + Arts toevoegen

| Arts 1 W Geanalyseerd ‘

€ FaCtoren'Analyse @ B Toon transcript & Download PDF
Handhygiene - COM-B model en STIP toolkit
COM-B Profiel Voorkeursprofiel
Capaciteit 60/100 Profiel 1- Sociaal en Direct
1 De arts prefereert directe feedback van collega-artsen en
Gelegenheid 40/100 sociale interactie
Motivatie 30/100 — o
N
Gedetecteerde Factoren 0/6 bevestigd
Onvoldoende beschikbaarheid van handalcohol-dispensers  Gelegenheid  Fysieke omgeving © Bevestig

{-dispensers voldoende beschikbaar en bereikbaar op de plekken waar jij ze nodig hebt? Antwoord: Nauweljjks

Figure 22. The analysis screen running on real Al. Per physician it shows a COM-B profile and a preference profile, and
below it the detected factors that the DI confirms or rejects. The bar at the top holds the physicians on the

department, each with their own analysis status.

Keeping the DI’s work safe over a pilot. A pilot runs for months, and a DI builds up a trajectory
across many sessions. The tool therefore has to remember what was done. The environment made
this harder than it sounds, because the virtual machine resets every night, so anything held only in
the browser would be lost. | solved this by writing all progress to a file on the machine, which the tool
reads back when the Dl opens it again. The DI can close the tool, return the next day, and pick up
where they left off. The home screen surfaces this directly, with a card that lets the DI continue an

active trajectory in one click, and it shows the progress across the departments on the ward. (Figure
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23) Each Dl works in their own account within myDRE, so one DI’s work is separated from another’s,

and a department’s data stays with the person handling it.

Al-Implementatie Partner

helpt de deskundige infectiepreventie om gesprekken met artsen

nderbouwde strategieén uit de STIP-toolkit. Kies een afdeling om

Start een traject

Ar Verdergaan waar je was Lopend traject

B e e s 1 sppen -

il1 Voortgang per afdeling Toekomstige versie

Intensive Care
HH

Chirurgie PBM I Plan

Interne Geneeskunde

Figure 23. The home screen. The card at the top lets the DI continue an active trajectory in one click, and the overview

below tracks the progress per department across the ward.

Working around the limits of the environment. Building inside a protected environment also
meant working around its limits. The virtual machine has no microphone, so live recording is not
always possible there. This is why | added the option to upload an existing audio file alongside the
live recording, so a DI can record a conversation on a separate device and bring it into the tool for
transcription (Figure 21). It keeps the conversation route open within the constraints of the
environment, next to the questionnaire route built for the same reason of easier and safer input. The
same thinking shapes the end of the workflow. In the do-phase the strategies become a concrete
action plan, and the DI can export that plan to Excel to share it and work with it outside the tool.
(Figure 24) This keeps a shareable, physical element in a digital tool, in line with the strong VHIG

preference for combining the two.
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Voorbereiding Gesprek Analyse Operationalisatie Do-fase
« Do-fase @ B Exporteer naar Excel [ Opslaan
Handhygiene - Actieplan, monitoring en borging
3 Actieplan
n al ingevuld a aan 00 e
Objecten toevoegen aan de omgeving  Sluit aan bij voorkeur  Fysieke omgeving
ACTIVITEIT
Objecten toevoegen aan de omgeving
NIE WANNEER
Dl Week 1
HOE MATERIALEN
nventariseer huidige locaties van handalcoholpompjes en Handalcoholpompjes, Bevestigingsmateriaal voor pompjes
dentificeer plekken met lage zichtbaarheid

WAAR HOE VAAK

ACTIVITEIT

Objecten toevoegen aan de omgeving

Figure 24. The do-phase. The chosen strategies are turned into an editable action plan, which the DI can export to
Excel to share and use outside the tool.

Together these steps turned the design into a tool that is ready to be used in a real pilot. It runs inside
the hospital, it handles a ward rather than a single physician, and it keeps a DI’s work safe across the
months a pilot lasts. The decisions here were practical, but each one traces back to the same

principles that shaped the design: keep the DI in control, keep the data safe, and keep the tool light
enough to use.

This version has not yet been tested with users. What it achieves against the design requirements,

and what still needs to be evaluated, is the subject of the next chapter.
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7 Final evaluation

This chapter evaluates STIP-assist against the design requirements set out in Chapter 3, which serve
as the criteria for judging the concepts. The evaluation here is analytical. It assesses how well the
current tool meets each requirement, and it is honest about what has been realised, what is
designed but still needs testing, and what is still to be built. A full usability test was designed for this
purpose, but its execution falls outside the project window. The protocol for that test is presented at

the end of this chapter.

7.1 Evaluation approach

| evaluate the tool on two levels. First, against the thirteen design requirements (DR1-DR13), which
give a detailed, traceable check. Second, against the two overarching criteria: practicality (does it fit
and work in clinical practice) and relevance (does it address the real needs identified in the

research).

The main limitation of this evaluation is that the tool has not yet been tested with users in practice. A
formal usability test was designed for this, but its execution falls outside the timeframe of the
graduation project, so no user results are reported here. Each requirement is therefore marked as
realised, designed but not yet tested, or still to do. This distinction matters: the tool is designed to
meet all the requirements, but meeting them in design is not the same as demonstratingitin
practice. The test protocolin Section 7.4 sets out exactly how that practical demonstration would be

carried out.

7.2 Evaluation against the requirements

The table below assesses each requirement and gives it one of three statuses: realised (built and
demonstrable), designed, to be tested (built into the design but not yet validated with users), or still

to do (not yet built).

DR Requirement Status Basis / what still needs testing

) o Designed, to be The DI controls how many questions to ask;
1 Fits a busy clinic ) ) )
tested actual time use not yet measured in practice

The tool runs a context analysis per
2 Adapts to the ward Realised
department
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10

11

12

13

Guides strategy

selection

Structures reflection

Surfaces

determinants

Matches
determinants to

strategies

Makes consequences

visible

Works iteratively

Supports

collaboration

Needs no training

Translates theory,

layered

Is engaging to use

Tailors physician

engagement

Table 6. Evaluation overview
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Realised

Realised

Realised

Realised

Designed, to be
tested

Realised

Realised

Designed, to be
tested

Partly; deeper
layer still to do

Designed, to be
tested

Realised

The matching step produces tailored

strategies per case

The phased flow and the validation step
structure the Dl's thinking

The Al identifies factors and categorises

them by COM-B

Strategies are matched to the validated

factors

The tool presents factors and rationale;
whether this makes consequences feel

tangible is not yet tested

The phased structure allows moving between

steps and revisiting

Built-in prompts and shareable
PDF/worksheet exports support working with

stakeholders

The interface was simplified; ease of use

without training not yet validated

The base process works; the optional deeper
layer of guidance still needs to be designed

and built

The phased, interactive design aims for

engagement; not yet tested with users

The ranking captures physician preferences;

collaboration prompts support engagement



Table 6 shows that the core functionality is realised, several requirements that concern the user's
experience are designed but await a user test to confirm, and one requirement (DR11, the layered

information) is partly done with a clear remaining step.

7.3 Practicality and relevance

Beyond the individual requirements, the tool can be judged against the two overarching criteria. This
assessment is analytical, drawing on the design itself and on the stakeholder feedback from Chapter

6.

On relevance, the tool addresses the central need identified throughout the research: the gap
between having compliance data and knowing what to do with it. By turning a conversation and a
simplified ranking into tailored, evidence-grounded strategies, it targets exactly the step that the
interviews showed was missing. The repeated stakeholder requests for the ranking, the multi-source
matching, and the integration of the worksheets, all of which are now built in, suggest the concept

matches what the users said they needed.

On practicality, the evidence is more conditional. The tool is designed to fit clinical time pressure, to
work without training, and to be deployable across hospitals, but these are the qualities that depend
most on real use, and they are the ones a user test is meant to confirm. The stakeholder enthusiasm
during the feedback rounds is encouraging, but it is not the same as evidence from use in practice.

This is the gap the test protocol in the next section is built to close.

7.4 A usability test ready to run

The analytical evaluation above shows what the tool is designed to do. The remaining question is
whether DIs can actually operate it in practice. To answer that, | designed a full usability test
protocol. It is written before any data collection, with the tasks, success criteria, and outcome
measures fixed in advance, so that the eventual results can be judged against criteria set without
knowledge of the outcome. This pre-specification is itself a piece of methodological work, and it
means the test can be run with the design unchanged. The complete protocolis included in

Appendix G; this section summarises its logic.

What the test asks. The study concentrates on usability, since desirability and relevance were
addressed in the earlier feedback rounds. It asks whether DIs can complete each of the six workflow
steps without critical errors or facilitator help, where in the workflow usability problems occur and
how severe they are, how Dls rate the tool on a standardised instrument, and whether the tool fits
the way DI work is actually carried out. It deliberately leaves three things out of scope: clinical
effectiveness, the accuracy of the Al analysis against a gold standard, and long-term adoption. Each

of those needs a separate study, and they are placed later in the roadmap.
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How it works. The design is mixed-methods and within-subjects, so each participantis their own
reference point. Five to eight DIs or DI trainees work through the full six-step workflow with a
prepared, realistic scenario, framed as goals rather than click-by-click steps so that navigation
problems surface. Two data streams run alongside each other. A concurrent think-aloud with
structured observation captures where and why problems occur, since a participant who hesitates
reveals a problem that a completion rate alone would miss. Task metrics and the System Usability
Scale (Brooke, 1996) provide task completion, time, errors, interventions, and a single comparable
usability score. The sample is purposive, selected for the DI role rather than at random, and five
participants is the established threshold for surfacing the majority of usability problems in one round

(Nielsen & Landauer, 1993).

How the findings would be read. The two streams are read together. A low usability score is
interpreted through the observed problems behind it, and a step with many interventions is cross-
checked against the think-aloud reasoning for that step. With this sample size the quantitative
measures are used descriptively, to characterise the sample and to triangulate the qualitative
findings, not to make statistical claims. Stating that limit plainly is part of the rigour: the test is built
for problem discovery, not generalisation. The prepared scenario controls the conditions at the cost
of some realism, and the think-aloud itself can slow or alter how a participant works. These limits

are acknowledged so that the claims stay scoped to what the method can support.

Taken together, the protocol turns the open question of practicality into a concrete, repeatable
procedure. The analytical evaluation establishes that the tool is designed to meet its requirements.
The test, once run, would establish whether it meets them in the hands of the people it is built for.

That step is the first item on the roadmap that follows.
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8 Roadmap

This chapter looks beyond the graduation project to the future development of STIP-assist. With the
prototype completed and pilot studies about to begin, the focus shifts from developing the concept
to considering its long-term implementation and growth. The key question is how a research
prototype developed for a single hospital can evolve into a practical tool that infection prevention

departments across the Netherlands can adopt, maintain, and trust with patient data.

The roadmap describes this journey step by step. STIP-assist starts as a prototype at Amsterdam
UMC, where it is tested and refined through pilot studies with infection prevention professionals.
After successful validation, the tool can be developed into a stand-alone product and gradually
introduced in other hospitals. The long-term vision is for behaviour-informed, evidence-based
infection prevention to become part of everyday practice, without relying on a research project or a

dedicated implementation team.

The roadmap is organised around two elements: horizons and tracks. The horizons show how STIP-
assist develops over time, from the current prototype to a tool that can be used across the
Netherlands. The tracks represent the five areas that need to develop alongside the tool, including
technology, funding, governance, and ownership. A successful implementation depends on progress
in all of these areas. A well-designed prototype still falls short without long-term funding, clear

ownership, and support forimplementation.

The chapter first describes the different horizons and then explains the five tracks that support this
development. The full roadmap is shown at the end of Section 8.1, with a detail of each horizon

alongside its description.
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8.1 The journey, horizon by horizon

Each horizon represents a different stage in the development of STIP-assist. Before moving to the
next stage, a number of key conditions must be met. These conditions act as decision points,
helping to determine whether the project is ready to move forward. This keeps the roadmap realistic

and ensures that each stage builds on a solid foundation.

Horizon 0 — Laying the foundation (current stage)

This is the starting point of the roadmap and represents the current situation (2026) (Figure 25). The
tool exists as a working prototype with a first end-to-end workflow and a first technical architecture,
running securely inside myDRE at Amsterdam UMC. At this stage, the focus lies on demonstrating

that the core concept works reliably and provides value for infection prevention professionals. New

features come later.

At this stage, three questions need to be answered. First, does the workflow support infection
prevention professionals in moving from a conversation to identified barriers and finally to suitable
strategies in a logical way? Second, does the technology work as intended by processing audio,
generating transcripts, recognising barriers, and linking them to appropriate strategies within the
secure myDRE environment? Finally, is the tool ready to handle real conversations safely by meeting

requirements for data storage, privacy (AVG), and information security?

At this stage, the main challenge is building trust. Even if the technology works as intended, the tool
will only be useful if infection prevention professionals recognise the identified barriers and consider

the suggested strategies relevant to their situation.

Before moving to Horizon 1, several conditions must be met. The tool must run reliably within the
myDRE environment and the complete workflow must be validated from start to finish. The Data
Protection Impact Assessment (DPIA), AVG checks, and pilot protocol must be approved. At least
one hospital department must be ready to participate in the pilot, and APl key management must be
in place. Finally, internal testing should show that infection prevention professionals recognise most

of the identified barriers as accurate and relevant.
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Horizon 0 e WE ARE HERE

Starting point - june 2026

TRACKS | /| HORIZONS — Laying the foundation

® pilots start now and run inside myDRE at Amsterdam UMC — Horizon 0 & 1 ¢

® GATE — H1 START PILO

Gate to advance 7 End-to-end workflow validated and running reliably within myDRE
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pr 2028, 3 s, 4 de ments, € strategies as relevant.
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Complete guided workflow
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i
\
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e DEV

Data survives VM reset
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Contained by design

All data remains within the secure myDRE environment, with an
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Security & compliance - bev
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A CRITICAL

Ownership handed over

Prepare transfer to the STIP team, including source code, technical
documentation and deploymentinstructions. ® DEV @ STIP

Adoption & sustainability

How it spreads & stays alive

Figure 25. Horizon 0 in the roadmap: laying the foundation.



Horizon 1 — Pilots (starting now)

In this stage (Figure 26), STIP-assist is tested with real users in everyday practice. The focus shifts
from whether the technology works to whether it is useful and fits the daily workflow of infection
prevention professionals. The pilot studies take place within the same secure myDRE environment

as Horizon 0, allowing the tool to be tested safely in a real clinical setting.

The pilot studies run from April 2026 to April 2028 across three hospitals and four departments: ZGV,
LUMC, and the intensive care and neurology departments at Amsterdam UMC. In total, six infection
prevention professionals participate, each working together with a clinical microbiologist and one or
more physician representatives. During the pilots, infection prevention professionals use STIP-assist
to support real ward conversations. The evaluation focuses on ease of use, the quality of the
analyses, trust in the Al-generated recommendations, and the usefulness of the suggested

implementation strategies.

This stage provides the first evidence of how STIP-assist performs in practice. It is also an important
opportunity to identify areas for improvement. For example, the pilot studies can show whether
relevant barriers are missed, whether the suggested strategies fit the local context, and whether the
interface is easy to use. Feedback from users and issues identified during the pilots are used to

improve the tool through iterative updates.

The pilot studies are evaluated mainly using qualitative data. The main focus is on whether infection
prevention professionals and physicians find the approach valuable, whether the tailored strategies
are received more positively than previous improvement projects or standard e-learning, whether
collaboration between infection prevention professionals and physicians improves, and whether
infection prevention professionals feel confident using the tool. Improvements in compliance are a
welcome outcome. They are a secondary signal at this stage, behind the qualitative experience of

the users.

At this stage, the main question is whether infection prevention professionals choose to use the tool
as part of their daily work. Even if the tool works well during the pilot studies, it will only have a
lasting impact if users continue to use it after the research team has stepped back. For this reason,

long-term adoption is a key measure of success.

Before moving to Horizon 2, several conditions must be met. The pilot studies must be completed
with a positive overall evaluation. Infection prevention professionals and physicians should
experience the tool as usable, valuable, and a natural part of their daily work, while infection
prevention professionals should feel confident using it independently. The tailored strategies
produced with the tool should be received at least as positively as previous improvement
approaches. In addition, no critical data protection or security incidents should have occurred
during the pilots. Finally, a stand-alone version of STIP-assist with user authentication and support

for multiple users must be available outside the myDRE environment.
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TRACKS | /| HORIZONS

Gate to advance

Functionality

How the tool supports the DI

Platform & Al

How & where the tool runs

Data & storage

Where the data lives & how it scales
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Data security and privacy

Adoption & sustainability
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Horizon 1 e riLoTs

In myDRE - starting now
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time.

® DEV ® HOSP

Formal compliance for pilots
DPIA and AVG assessment completed with the DPO before the pilot studies.

® STIP  ® HOSP

Only authorised users have access, all activity is logged, and sensitive credentials
managed securely. o pgy

Validated in the pilots
Pilot studies completed with infection prevention professionals; structured feedbacl

collected to improve the tool. ¢ p; @ sTIP

Maintenance process established, with developer support and a dedicated STII
® STIP

Figure 26. Horizon 1 in the roadmap: validation in practice through the pilots.

The System Usability Scale (SUS) is used to assess usability, with a score of 68 generally indicating

acceptable performance. The decision to scale STIP-assist rests mainly on the experiences and

feedback of users during the pilot studies. The SUS score supports that judgement; it does not

replace it.
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Horizon 2 — Scaling for wider adoption (mid-term, indicative 2028)

If the pilot studies are successful, the next challenge is to prepare STIP-assist for use beyond
Amsterdam UMC (Figure 27). The focus shifts from demonstrating that the tool works to ensuring

that it can be used in different hospitals and healthcare settings.

To achieve this, STIP-assist is developed into a stand-alone product that no longer depends on the
myDRE environment. It must support multiple hospitals, users, and accounts, while remaining
compatible with different IT systems. The technical architecture is further strengthened by
introducing a hosted backend, secure user accounts for infection prevention professionals, and a

flexible Al architecture that allows different Al models to be integrated when needed.

This is the phase where the tool changes from a project into a product. Alongside the technical work,

harder questions move to the centre: maintenance, governance, ownership and funding.

One of the main challenges at this stage is ensuring that STIP-assist can be maintained after the
research project has ended. While ownership of the tool is clear, long-term funding still needs to be
established. The development and research team behind STIP will remain responsible for the tool,

while infection prevention professionals continue to be its primary users.

The intention to further develop STIP-assist is clear, and an initial budget is available. However, the
costs of long-term hosting, maintenance, and further development have not yet been fully
determined. For this reason, the roadmap identifies a subscription model for participating hospitals

as a possible funding approach, although this has not yet been formally agreed.

Before moving to Horizon 3, several conditions must be met. STIP-assist should be in active use in
multiple hospitals outside Amsterdam UMC. A reliable approach for migrating data to the stand-
alone platform must be available, and the operational costs per consultation should be sustainable.
In addition, long-term maintenance must be organised within the STIP team, and a sustainable

funding model should be established, with at least one hospital committed to paying for the service.
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Horizon 2

Mid-term - indicative 2028

TRACKS | / HORIZONS — Scaling for wider adoption
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ing Personal user accounts with secure hospital login (SSO where :
® DEV
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How the tool supports the DI ® STIP
Used across multiple hospitals and clinical departments.
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Ready for use beyond Amsterdam UMC
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Platform & Al
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How & where the tool runs
® HOSP
Sustainable operational costs supported through a hospital sub
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Secure data environment per hospital
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- . independent security testing.
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Data security and privacy
Adopted nationally, openly
Available to hospitals across the Netherlands, independent of A
infrastructure. ® STIP
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How it spreads & stays alive sontact A hospital subscription supports long-term maintenance, user s

® STIP

Figure 27. Horizon 2 in the roadmap: scaling for wider adoption.



Horizon 3 — National adoption and long-term sustainability (long-term,
indicative 2030 and onwards)

This horizon represents the long-term vision for STIP-assist (Figure 28). By this stage, the tool has
evolved beyond a single research project and has become part of routine infection prevention
practice. The preferred implementation model is similar to ItFits: a central platform from which
Dutch hospitals can obtain STIP-assist as a stand-alone application. Each hospital installs and
manages the tool locally. There is no direct integration into an electronic health record system such

as Epic or HiX.

This approach reduces the complexity of integration with hospital IT systems while allowing patient
data to remain within the hospital’s own secure environment. This supports privacy requirements
and enables the conversation module to function as intended. Hospitals are responsible for running

and maintaining the tool as part of their routine infection prevention activities.

One challenge that remains important in the long term is keeping STIP-assist relevant and up to date.
Even a successful tool can lose its value if it is not maintained as clinical guidelines and Al
technologies continue to evolve. To address this, STIP-assist should be supported through
continuous monitoring, regular updates of Al models and prompts, and periodic reviews to ensure
alignment with current infection prevention guidelines. A sustainable funding model, such as a
hospital subscription, could provide the resources needed for long-term maintenance without

relying on temporary research projects or grant funding.

The long-term vision is reached when STIP-assist is widely adopted by infection prevention
departments across the Netherlands. The tool is maintained independently of Amsterdam UMC
through a sustainable governance and funding model. By this stage, behaviour-informed, evidence-

based infection prevention has become part of routine clinical practice.
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Horizon 3

Long-term - indicative 2030 +

TRACKS | / HORIZONS

NATIONAL
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ailable).
Functionality
How the tool supports the DI
1ts and future Al
Platform & Al 3TIP-assist.
How & where the tool runs
ription model.
isation.
Data & storage
Where the data lives & how it scales m.
with
Security & compliance
Data security and privacy
sterdam UMC
Adoption & sustainability
How it spreads & stays alive iport, and future

National adoption & long-term sustainability

* END STATE SELF-SUSTAINING

v Used by every IPC department in the Netherlands
v Maintained without depend on A dam UMC

Y

v Tailored strategies for infection pr ion is routine practice

Routine standard of care

Used as a routine decision-support tool in infection prevention.
® HOSP
Continuously updated to reflect new infection-prevention guidelines and Al

developments.
® HOSP

Integrated into hospital IT

A stand-alone programme each hospital installs and runs on its own infrastructure, cbtained
through a central access point (in the spirit of ItFits). No direct EPR integration is required.
Updates distributed by STIP; patient data and the conversation module stay inside the
hospital. ® HOSP

Hospital-controlled data storage

Because the tool runs locally, data stays inside each hospital's own environment,
keeping the privacy guarantees that make the conversation module possible
® HOSP

Continuous assurance

Continuous compliance monitoring and regular validation of Al outputs.
® HOSP

Self-sustaining standard

Used by infection prevention departments across the Netherlands, with hospitals
managing and maintaining their own local installations.
® HOSP

Hospital subscriptions provide sustainable funding, removing dependency on

Figure 28. Horizon 3 in the roadmap: national adoption and long-term sustainability.
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The complete roadmap is shown below across two pages (Figure 29 + 30): the left side covers the

current state and the pilots (Horizon 0 and Horizon 1), and the right side covers scaling and national

adoption (Horizon 2 and Horizon 3).

FROM PROTOTYPE TO WORKING IMPLEMENTATION PLATFORM

STIP-Assist Roadmap

A tool that helps the infection-prevention expert (DI) analyse a conversation with a physician, extract behavioural factors via the COM-B model, and match them to strategies
from the STIP-toolkit, turning each consult into an evidence-based implementation plan.

TRACKS | / HORIZONS

Gate to advance

Functionality

How the tool supports the DI

Platform & Al

How & where the tool runs

Data & storage
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Data security and privacy
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How it spreads & stays alive

OWNER @ DI - infection-prevention expert ® DEV - developer / UMC tech ® STIP team ® HOSP - adopting hospital

Horizon 0

Starting point - june 2026
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oDl

Multiple physicians per department, merged into a department view
e DI

Runs securely inside myDRE

© THE PIVOT - 2026
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React / TypeScript web app on a protected myDRE VM; transcription
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® DEV

All processing takes place within the secure hospital environmert, allowing sensitive
to without leaving the

® DEV

Data survives VM reset

Progress written to a JSON file that is retained between sessions; one protected
VM per DI
® DEV

Known limit: fiat JSON, single-witer. Prototype storage suitable for a single user, but
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Contained by design
All data remains within the secure myDRE environment, with an

isolated workspace for each infection prevention professional.
® DEV

Open issue: Formal management of API credentials

& crimeat
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Prepare transfer to the STIP team, including source code, technical
ion and i ions. @ DEV @ STIP

® GATE — H2 s
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 Infection pi i i use the tool in daily
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Collect physician input through digital questionnaires
® DEV
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® DEV
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Figure 29. The full STIP-assist roadmap, left half: Horizon 0 and Horizon 1.
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Self-sustaining standard

Used by infection prevention departments across the Netherlands, with hospitals
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Graduation project - STIP-Assist - Thibauld Demaret MSc graduation
project - TU Delft - in collaboration with Amsterdam UMC

Figure 30. The full STIP-assist roadmap, right half: Horizon 2 and Horizon 3.

8.2 The five tracks of the roadmap

The roadmap considers more than the technical development of STIP-assist. It is organised around
five tracks that need to progress together to support successful implementation. Technical
developmentis one track among five. The tool also requires sustainable maintenance, governance,
funding, data management, and compliance. By considering these five tracks together, the roadmap

highlights the key factors needed to support the long-term adoption and use of STIP-assist.
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1 Functionality — what the infection profesionals can do with the tool

The functionality of STIP-assist expands over time. It starts with a guided six-step workflow that
supports infection prevention professionals throughout the entire process, from preparation and
data collection to barrier analysis, strategy selection, operationalisation, and implementation. The
tool uses the COM-B framework to match identified barriers with the 29 strategies from the STIP

toolkit and combines results from multiple physicians into a department-level overview.

As the tool develops, additional functionality is introduced. This includes more detailed insights at
the department level, an overview of behavioural profiles, and questionnaires that can be sent
directly to physicians. In the longer term, STIP-assist supports personal user accounts for infection
prevention professionals, becomes part of infection prevention education, and is intended to

become a routine part of infection prevention practice across the Netherlands.
2 Platform and Al — how and where the tool runs

This track describes how the technical platform of STIP-assist develops over time. The tool was
originally designed as a local prototype using the Nebul API. To support the pilot studies, it was later
rebuilt to run securely within the myDRE environment at Amsterdam UMC. The current version is a
React and TypeScript web application running on a protected virtual machine. Audio is transcribed
using Whisper, while GPT models hosted through Azure OpenAl analyse the conversations. All

processing takes place within the secure hospital environment.

In Horizon 2, the platform is prepared for use beyond Amsterdam UMC. A hosted backend and
secure user accounts are introduced, together with a flexible Al architecture that allows different Al

models to be used without changing the rest of the application.

In Horizon 3, STIP-assist is intended to become a stand-alone application that hospitals can install
and manage locally. Access is provided through a central platform, similar to ItFits, while patient
data remains within each hospital’s own secure IT environment, with no integration into electronic

patient record systems.
3 Data and storage — how the data scales

This track describes how the data management of STIP-assist develops over time. The current
prototype uses a simple JSON file to store progress, allowing information to remain available even
after the daily reset of the virtual machine. Each infection prevention professional works within their
own protected virtual machine. This solution is sufficient for the prototype. Long-term use needs

more, since the file does not support multiple users, automatic backups, or large amounts of data.

As STIP-assist develops, the data storage is moved to a structured database with version control and
data migration support. In the long term, each hospital has its own isolated data environment, with a

validated process for transferring data when needed. Because the tool is installed and managed
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locally, patient data remains within each hospital’s own secure IT environment, helping to meet

privacy and security requirements.
4 Security and compliance — how the tool remains secure

Security and compliance are essential throughout the development of STIP-assist. The current
prototype already operates within the secure myDRE environment, where each infection prevention
professional works in an isolated virtual machine. One important step that still needs to be
completed is the formal management of API keys and other sensitive credentials. In addition, the
Data Protection Impact Assessment (DPIA) and AVG assessment with the Data Protection Officer

(DPO) must be completed before the pilot studies can begin.

As STIP-assist develops, additional security measures are introduced. These include role-based
access control, audit logging, and a formal policy for managing API keys. In the longer term, the
platform is extended with secure access for multiple hospitals, independent security testing, and

continuous monitoring to ensure ongoing compliance with privacy and security requirements.

5 Adoption and sustainability — how the tool is adopted and maintained

This track focuses on the long-term use of STIP-assist. Developing a working tool is only the first
step; it also needs to be maintained, supported, and adopted in everyday practice. The first step is to
transfer ownership to the STIP team, including the source code, technical documentation, and
installation instructions. During the pilot studies, feedback from infection prevention professionals

is used to further improve the tool while a maintenance process is established within the STIP team.

As STIP-assist develops, the goal is to make it available to hospitals across the Netherlands as a
stand-alone application that no longer depends on the Amsterdam UMC infrastructure. To support
long-term maintenance, updates, and user support, the roadmap proposes a sustainable funding
model, such as a subscription for participating hospitals. The long-term vision is a self-sustaining
system in which hospitals routinely use STIP-assist while ongoing maintenance is supported through

a stable organisational and funding structure.
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8.3 Strategic value of the roadmap

A successful implementation tool requires more than a working prototype. It also depends on
adoption, governance, scalability, long-term maintenance, and integration into everyday clinical
practice. The roadmap shows how these elements can develop over time while also identifying the
main challenges that need to be addressed at each stage. By recognising these challenges, the

roadmap provides a realistic direction for the future development of STIP-assist.

The work presented in this graduation project forms the foundation for this roadmap. It delivers the
Horizon 0 prototype and supports the start of the pilot studies in Horizon 1. The later horizons
describe a possible pathway for further development, showing how STIP-assist could evolve into a
widely adopted implementation tool for infection prevention. (The complete roadmap can be found

in Appendix H.)
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9 Reflection, recommendations and contribution

to STIP

9.1 Reflection

Looking back at the project, the research phase went well. Although my Medisign specialisation had
already given me experience with healthcare projects, this one brought a new level of complexity.
Infection prevention and implementation science were new to me, as was the strong emphasis on
translating theory into practice. In the first weeks | was motivated to build that understanding, and
through literature, interviews, and stakeholder interactions | gained insight into both the behavioural

side of implementation and the difficulty of applying it in a real hospital setting.

The harder part came after the research phase, when | moved into ideation. | found it difficult to
narrow the scope. The problem space is broad and complex, while the actual intervention focuses
on a fairly specific interaction between the DI and the physician. Translating that complexity into a
focused design direction took more effort than | expected, and it is the part of the process | learned
the most from. With hindsight, committing to a direction sooner, even an imperfect one, would have
given me more time to iterate. The pressure of delivering a working prototype for the pilot eventually

forced that decision, and in a way that pressure helped.

This period also coincided with a more hectic personal phase, including illness and moving house,
which affected my focus. Despite that, | was able to keep the project moving in a constructive way

and to make meaningful progress.

Overall, this project strengthened my ability to work within complex healthcare systems and to turn
broad, research insights into focused, actionable design directions. As a strategic designer, | learned
that part of the value | bring is exactly this: holding a complex problem without oversimplifying it,

while still committing to a concrete, usable result.

9.2 Limitations

This project has clear limitations. They follow from the choices | made under the constraints of a
graduation timeline, and naming them honestly is part of judging what the work does and does not

yet show.

The tool has not been tested with users. The most important limitation is that the final version of
STIP-assist has not yet been evaluated with infection prevention professionals in practice. The

evaluation in this report is analytical: it assesses the tool against the design requirements and draws
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on stakeholder feedback from the design phase. A full usability test was designed for this purpose,
but its execution falls outside the project window. This means the claims about practicality stay at
the level of design intent. Whether DIs can operate the tool effectively, and whether it fits their daily
routine, remains to be demonstrated. The protocol in Chapter 7 sets out exactly how that

demonstration would be carried out.

The Al analysis has not been validated against a reference standard. The tool uses Al to turn a
conversation into factors and to categorise them by COM-B. The quality of that analysis has not been
checked against an independent reference, such as the same conversations coded by trained
researchers. The design keeps the Dl in control by asking them to confirm or reject every factor,
which limits the risk of a wrong analysis passing through unnoticed. The accuracy of the Al itself is

stillan open question, and it is one the pilots are meant to start answering.

The departmental view averages across physicians. When several physicians are analysed
together, the tool shows the COM-B picture for the department as an average of the individual
scores. An average can hide disagreement. A ward where half the physicians score high and half
score low looks the same as a ward where everyone sits in the middle. For the pilot the averaged
view is enough to give the DI direction, but a future version should show the spread and flag strong

disagreement so that the variation on a ward stays visible.

9.3 Recommendations

Based on the findings of this project, several recommendations can be made for the further

development of STIP-assist.

First, the upcoming pilot should focus on validating the tool in daily practice rather than on technical
functionality alone. Particular attention should be paid to how infection prevention professionals
integrate the tool into their existing workflow, whether the proposed implementation strategies are

perceived as relevant and actionable, and how the tool influences conversations with physicians.

Second, future development should prioritise reducing the effort required for tailored
implementation. Throughout the project, users consistently emphasised the importance of a simple,
intuitive workflow that supports decision making without increasing workload. Maintaining this

balance between scientific rigour and ease of use should remain a key design principle.

Third, further development should focus on preparing the platform for wider implementation. This
includes completing the transition to a multi-user architecture, strengthening authentication and
security, and establishing a sustainable approach to hosting, maintenance, and governance. These

technical and organisational aspects are essential for scaling the tool beyond the initial pilot sites.

Finally, future research should evaluate not only the usability of STIP-assist but also its long-term

impact on implementation practice. While improvements in infection prevention compliance remain
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an important ambition, the primary outcome should be whether the tool enables infection
prevention professionals to consistently select and apply tailored implementation strategies with
confidence. The strategic roadmap presented in Chapter 8 provides a phased framework for guiding

these next steps.

9.4 My contribution to STIP

My contribution to the STIP programme has two sides. First, | brought a different perspective. As a
strategic designer, | approached infection prevention not only as a research problem but as a design
challenge, focused on the people who have to use the strategies and the context they work in. This
perspective helped translate the programme's behavioural research into something practical and

user-centred.

Second, | have delivered a working product in some sense. STIP-assist takes the programme's
research, its strategies, and the DCE, and turns them into a usable tool that infection prevention
professionals can actually work with. It gives the programme a concrete foundation to build on, test
further, and develop, rather than a concept on paper. In that sense, the project moves the STIP

research one step closer to practice.
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Appendix A. Project Brief Amsterdam UMC

Background

Application of infection prevention measures, such as hand hygiene and wearing personal protective
equipment, is essential to prevent hospital-acquired infections and the spread of resistant micro-
organisms. However, compliance with these measures by healthcare workers is suboptimal.
Traditional interventions using strategies such as clinical lessons and campaigns often do not have
lasting effects, especially not with physicians. Achieving behaviour change of physicians thus
requires a different approach. Context also plays an important role; for example, in the hospital
physicians work at different wards and in varying team compositions. This asks for tailored strategies

to involve physicians in infection prevention and stimulate adequate compliance.

Aim of this graduation project

The aim is to develop an implementation tool that helps hospitals to select tailored strategies to
improve application of infection prevention by physicians. The content of the tool

(strategies) are pre-defined; this was based on relevant theories and determined together with the
end users. This project focuses on the design of the tool, with consideration for user needs to

develop a user-friendly, practical, relevant decision aid to select suitable strategies.

What will you do?

The student has the opportunity to contribute to a practically relevant problem in healthcare. This

entails:

e Involving different stakeholders (physicians from different departments, clinical microbiologists,

infection prevention practitioners; Dutch language proficiency required)
e Exploring the needs and barriers of stakeholders for the tool

¢ Designing the tool prototype

e [terative testing and improving of the tool

Client
This project is offered by the department of Medical Microbiology and Infection Prevention of
Amsterdam UMC. You will be part of a young research team with supervision by a PhD student and a

Postdoc researcher.
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Appendix B Interviews

Interview with infection prevention professional

To gain contextual insight into infection prevention (IP) practice within the hospital setting, a semi-
structured interview was conducted with a senior infection prevention professional (Deskundige
Infectiepreventie) at Amsterdam UMC. The professional has extensive experience in clinical settings
and advises departments on infection prevention policies and implementation. The purpose of this
interview was to better understand: ¢ How infection prevention is organised in practice ® Which
behavioural challenges occur in daily clinical routines ® How physicians and nurses respond to

infection prevention measures ® Which tensions exist between policy, implementation, and practice

Organisational context of infection prevention Infection prevention within the hospitalis
structured around protocols, audits, hand hygiene observations, and departmental contact persons.
Standard measures include dress code policies, hand hygiene protocols, and cleaning procedures
for medical equipment. Monitoring primarily occurs through: ¢ Periodic hand hygiene observations
Annual or bi-annual audits ® Feedback reports to departments ¢ Informal signalling via departmental
contact persons However, feedback on infection rates is not systematically integrated into daily
practice. According to the professional, infection outcome data is often fragmented across
departments and not consistently linked to behavioural interventions. This limits the ability to

directly evaluate the impact of specific implementation strategies.
Behavioural barriers in practice Several recurring barriers were identified:

1. Perceived time pressure Time constraints were frequently mentioned as a reason for non-
compliance. For example, proper hand disinfection requires approximately 30 seconds of
rubbing until hands are dry. Although objectively short, this duration is perceived as longin
high-pressure clinical environments. Importantly, this suggests that the issue is not purely

time scarcity, but perceived opportunity cost.

2. Invisible risk A critical insight concerns "invisible contamination." When surfaces are visibly
soiled (e.g., blood), staff are more inclined to clean them. However, when contamination is
not visible, motivation decreases. This indicates that behavioural compliance is strongly

influenced by the perceptibility of risk.

3. Differences between professional groups The professional described a cultural difference
between nurses and physicians: ® Nurses are generally accustomed to following structured
protocols. ¢ Physicians are more likely to question whether a protocol is necessaryin a
specific situation. Physicians may rely more heavily on their own judgement and
professional autonomy when deciding whether to apply infection prevention measures. This
highlights a potential mismatch between standardised policy approaches and physician

decision-making styles.
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Current implementation approaches Traditional implementation strategies primarily include
clinical lessons (educational sessions). However, these are often delivered at the end of shifts, when
staff are fatigued, limiting their impact. More interactive approaches appear more promising. The
professional described the use of: e Black light demonstrations to visualise hand hygiene quality ¢
Markers to test whether equipment was properly cleaned ¢ An infection prevention "escape room"
that simulated realistic clinical scenarios The escape room approach was perceived as particularly
effective, as it: ® Engaged participants actively ® Created experiential learning ¢ Increased
memorability e Stimulated ongoing peer discussion However, such approaches require significant

time and resources, limiting scalability.

Structural challenges in engaging physicians The professional indicated that physicians are more
difficult to reach through traditional infection prevention networks. While infection prevention teams
often have structured contact with nursing staff, physician engagement depends heavily on local
relationships and departmental culture. This suggests that implementation strategies targeting
physicians may require different communication channels and framing compared to strategies

targeting nurses.

Implications for the toolkit design The interview revealed several implications for the design of the

STIP toolkit:

1. Implementation strategies should go beyond information provision and address behavioural

mechanisms such as social norms, risk perception, and professional identity.

2. The toolkit should support context-sensitive strategy selection, as barriers vary between

departments and professional groups.

3. Strategies that increase visibility of consequences or make behaviour tangible may be

particularly effective.

4. Engagement of physicians requires specific attention to autonomy, credibility, and peer
influence. Overall, the interview reinforced the need for a tailored, theoretically grounded

approach that moves beyond generic educational interventions.
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Interview with observator infection prevention

The interview with a hand hygiene observer, responsible for conducting hand hygiene observations
within the hospital, provided valuable insights into the operational realities of infection prevention
monitoring. This perspective highlighted how formal protocols interact with daily practice, and

where structural and behavioural tensions emerge.

Hand hygiene compliance is monitored according to a yearly planning structure in which high-risk
departments (e.g., ICU, emergency department, haematology) are observed annually, while lower-
risk departments are measured every two years. Observations focus exclusively on the five WHO
hand hygiene moments, scored as either performed or not performed. However, in practice, the
measurement process is adapted pragmatically. Rather than strictly following the monthly schedule,
observations are spread across the year to avoid overexposure of departments and to reduce
measurement bias. This indicates that implementation is already being informally tailored at the

operational level.

Several contextual differences between departments were identified. For example, on the ICU,
computers are considered part of the patient environment, creating additional disinfection
moments compared to regular wards. Some departments, such as the NICU, apply stricter local
rules than those stated in official guidelines. These micro-contextual differences suggest that

infection prevention is not implemented uniformly, but embedded within local cultures and routines.

A key behavioural insight concerns the influence of hierarchy and peer dynamics. During ward
rounds, compliance among physicians strongly depended on the behaviour of the leading
consultant. If the senior physician performed hand hygiene, others followed; if not, compliance
dropped significantly. This demonstrates the importance of social norms and modelling behaviour in

physician groups.

The observer also described recurrent behavioural challenges. The use of gloves often creates a
false sense of security, leading staff to move between patient rooms and the corridor without
appropriate disinfection. Additionally, mobile phone use after patient contact frequently results in
missed hygiene moments. These behaviours appear to be driven less by knowledge deficits and

more by habit, risk perception, and workflow interruptions.

Another important finding relates to the perception of monitoring. Staff responses to observations
were mixed. While some departments responded positively, others experienced the measurements
as control rather than support. The presence of observers visibly altered behaviour, indicating a
strong Hawthorne effect. Although this may temporarily improve compliance, it also raises
questions about the validity of measurements and the sustainability of behavioural change. Finally,
significant frustrations were reported regarding the digital registration system (K2). Compared to the
previously used system, the current tool is experienced as time-consuming, unintuitive, and lacking

feedback functionality. Observers do not receive insight into aggregated results, and departments do
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not have direct access to their own performance data. As a result, monitoring remains disconnected

from immediate learning or motivation.

Overall, this interview revealed that hand hygiene compliance is shaped by contextual variation,
hierarchical influence, perceived control dynamics, workflow interruptions, and limited feedback
loops. These findings reinforce the need for implementation strategies that move beyond generic
educational approaches and instead address social norms, real-time feedback, and local

adaptation mechanisms.
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To gain insight into how infection prevention policies are monitored in daily hospital practice, a semi-
structured interview was conducted with a hand hygiene observer, responsible for performing hand
hygiene observations on behalf of the infection prevention department at Amsterdam UMC. This role
focuses on conducting structured compliance measurements across multiple hospital departments
according to a predefined annual plan. The purpose of this interview was to better understand: e
How hand hygiene observations are organised in practice ® How monitoring interacts with daily
clinical workflows ® Which behavioural patterns are repeatedly observed ¢ Which tensions arise
during measurement and feedback processes ® How monitoring is perceived by healthcare

professionals

Organisational context of hand hygiene monitoring Hand hygiene compliance is monitored
according to an annual planning structure. High-risk departments (e.g., ICU, emergency
department, haematology, NICU) are measured annually, while lower-risk departments are observed
once every two years. Each department must reach a minimum number of measurements per year.
Observations are based exclusively on the five WHO hand hygiene moments, which are scored
dichotomously (performed / not performed). Observers conduct the measurements, while infection
prevention specialists analyse the aggregated results. In practice, however, the formal planning
structure is applied flexibly. Rather than strictly following monthly allocations, observations are
spread throughout the year to: ® Reduce measurement bias ¢ Avoid repeated monitoring within short
timeframes ¢ Minimise resistance from departments This illustrates that even monitoring processes
require contextual adaptation. Furthermore, important contextual variation exists between
departments. For example: ¢ On ICU wards, computers are considered part of the patient
environment, creating additional hand hygiene moments. ® Some departments (e.g., NICU) apply
stricter internal rules than official guidelines prescribe. These micro-contextual differences indicate
that infection prevention practices are not uniform, but embedded in local routines and

interpretations.

Behavioural patterns observed in practice The observer identified several recurring behavioural

patterns.

1. Glove-related risk misperception Staff frequently leave patient rooms wearing gloves and
touch objects in the corridor without performing hand hygiene. Gloves appear to create a
false sense of safety, reducing perceived urgency for disinfection. This suggests that

compliance failures are often linked to risk perception rather than lack of knowledge.

2. Mobile phone use Healthcare professionals sometimes handle their phone immediately
after patient contact without prior disinfection. Since phones are rarely cleaned between
patients, this behaviour creates potential contamination loops. This reflects habitual

behaviour combined with workflow interruptions.
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3. Hierarchical modelling during ward rounds During physician ward rounds, compliance
strongly depends on the behaviour of the senior consultant. If the leading physician
performs hand hygiene, others follow. If not, compliance decreases. This demonstrates the
importance of social modelling and peer influence in physician groups. Importantly, the
observer did not note major structural differences in compliance between nurses and
physicians. However, nurses encounter significantly more hand hygiene moments due to the

nature of their tasks.

Perception of monitoring and behavioural reactivity Monitoring is not experienced uniformly
across departments. While some departments respond positively, others perceive the presence of
observers as a form of control. Reactions vary depending on departmental culture and familiarity
with infection prevention staff. A strong Hawthorne effect was reported: healthcare professionals
visibly adjust their behaviour when observers are present. Staff sometimes explicitly warn
colleagues ("infection prevention is here"), resulting in temporary behavioural correction. Although
this may increase compliance during measurement, it raises questions about whether observations
reflect habitual behaviour. This dynamic illustrates a tension between monitoring as control and
monitoring as support. When monitoring is perceived as evaluative rather than developmental, it

may trigger defensive reactions rather than intrinsic motivation.

Structural and digital barriers Significant frustration was expressed regarding the current digital
data-entry system (K2). Compared to the previously used system, K2 is experienced as: ® Time-
consuming ® Complex ® Repetitive in data entry ¢ Lacking real-time feedback Observers must often
record measurements manually and re-enter them later, increasing workload and reducing usability.
Furthermore, observers do not have access to aggregated performance data, and departments do
not receive direct real-time insight into their own results. As a result, monitoring remains

disconnected from immediate learning or behavioural reinforcement.

Educational and structural tensions An additional tension concerns perceived educational gaps.
According to feedback heard on departments, hand hygiene is reportedly no longer consistently
emphasised in professional education programmes. This leads to a mismatch where senior nurses
feel responsible for teaching basic infection prevention to trainees, despite limited time and
capacity. This reflects a broader systemic issue: responsibility for infection prevention is distributed

across education, clinical practice, and organisational policy, but not always aligned.
Implications for the toolkit design The interview highlights several implications for the STIP toolkit:

1. Monitoring alone does not ensure sustainable behaviour change; feedback loops and

motivational components are crucial.

2. Implementation strategies must account for hierarchical dynamics and peer modelling

effects.

3. Risk perception (e.g., glove use, invisible contamination) should be explicitly addressed.
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Strategies should aim to reduce the perception of control and increase perceived support.

Digital systems that support implementation must prioritise usability and meaningful

feedback.

Local contextual variation between departments should be incorporated into strategy
selection. Overall, the interview demonstrates that hand hygiene compliance is shaped by
behavioural norms, hierarchical influence, workflow interruptions, digital infrastructure, and
perceived control dynamics. These findings further support the need for a tailored,
theoretically grounded implementation approach that moves beyond generic monitoring or

educational interventions.



Interview with an infection prevention professional

To gain further insight into how infection prevention is monitored and managed within the hospital, a
semi-structured interview was conducted with an infection prevention professional (Deskundige
Infectiepreventie) at Amsterdam UMC. This professional works closely with clinical departments and
is involved in monitoring infection prevention practices, analysing compliance data, and
coordinating improvement initiatives. The purpose of this interview was to understand: ® how
infection prevention performance is monitored within the hospital ® which data sources are used to
evaluate infection prevention practices ® how monitoring results are communicated and interpreted

e how these insights are currently used to guide improvement efforts

Monitoring of infection prevention practices Infection prevention performance at Amsterdam
UMC is monitored through multiple data sources and evaluation mechanisms. One important
monitoring system consists of hand hygiene observations, which are collected and visualised
through internal dashboards developed in Power Bl. These dashboards provide an overview of hand
hygiene compliance across the organisation, including: ¢ overall compliance percentages ®
compliance trends over time ¢ differences between departments and divisions e compliance per
professional group ® compliance per hand hygiene indication (e.g. before patient contact, after
contact with bodily fluids) For example, the dashboards show that overall hand hygiene compliance
within the hospital fluctuates around approximately 55-60%. However, considerable variation exists
between departments and professional groups. In addition to hand hygiene observations, the
infection prevention team conducts regular audits on hospital wards. These audits evaluate broader
infection prevention practices, such as environmental hygiene, availability of disinfectants, waste
management, and adherence to protocols. The results of these audits are documented in the K2
tracer system, which assesses compliance with infection prevention standards through structured

checklists.

Interpretation and use of monitoring data The collected monitoring data are primarily used to
identify areas where infection prevention practices can be improved. Infection prevention
professionals analyse the dashboards and tracer results to detect patterns, such as departments
with lower compliance rates or specific infection prevention measures that are not consistently
followed. These insights are typically discussed with clinical departments during feedback sessions
or quality improvement meetings. In this process, infection prevention professionals act as advisors
who interpret monitoring results and support departments in identifying possible improvement
actions. However, while the monitoring systems provide extensive data about infection prevention
performance, translating these insights into concrete implementation strategies remains a complex
task. Infection prevention professionals must interpret the data, identify potential causes of non-

compliance, and determine appropriate interventions for the specific clinical context.

Organisational context of infection prevention The professional also provided insight into how

infection prevention is organised within Amsterdam UMC. The infection prevention department
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operates within the broader structure of the Department of Medical Microbiology and Infection
Prevention. Within the hospital, infection prevention professionals collaborate with various
stakeholders, including: ¢ physicians ¢ nurses ¢ contact persons for infection prevention within
departments ¢ observers conducting hand hygiene measurements ® microbiologists and
researchers These stakeholders play different roles in monitoring, implementing, and evaluating
infection prevention practices. Because infection prevention professionals interact with many actors
across the organisation, their role often involves coordinating between monitoring data, clinical

practice, and improvement initiatives.

Implications for the toolkit design The interview highlighted the central role of monitoring data in
infection prevention work. While the hospital already has extensive dashboards and audit systems
that provide insight into compliance levels, these tools mainly focus on reporting and monitoring
performance. The process of translating monitoring results into concrete implementation strategies
still relies heavily on the expertise and interpretation of infection prevention professionals. These
insights suggest that a toolkit supporting infection prevention professionals in analysing
implementation challenges and selecting appropriate improvement strategies could help bridge the

gap between monitoring data and practical implementation actions.
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Interview with creator of ItFits toolkit

Interview with an implementation-toolkit developer To gain insight into the development and
practical use of implementation toolkits, a semi-structured interview was conducted with a senior
researcher at Amsterdam UMC involved in developing the ItFits toolkit. The purpose of this interview
was to better understand how implementation theory can be translated into a usable decision-
support tool and to identify lessons relevant for the design of the STIP toolkit. The interview focused
on four main aspects: ¢ the purpose and functioning of the ItFits toolkit, ¢ the design and
development process, ® challenges encountered during toolkit creation, ® and user experiences
during implementation.

Purpose and functioning of the ItFits toolkit The ItFits toolkit was developed to support healthcare
organisations in implementing eHealth interventions into routine care. Rather than providing
predefined solutions, the toolkit guides users through a structured process to identify local
implementation barriers and select appropriate implementation strategies. The toolkit follows a
stepwise implementation logic in which users:

1. identify implementation challenges,
2. prioritise relevant barriers,
3. match these barriers to suitable strategies,

4. develop an actionable implementation plan. An important insight discussed during the
interview is that the toolkit primarily supports structured reflection and decision-making,
instead of acting as a prescriptive intervention tool.

Design process and development challenges According to the developer, one of the main
challenges during development was translating complex implementation science frameworks into
an interface that healthcare professionals could realistically use in practice. While implementation
theories provide systematic guidance, they are often perceived as abstract or difficult to apply by
practitioners. During development, the team discovered that real-world users rarely follow a strictly
linear implementation process. Many professionals already believe they understand the problem
and prefer to move directly towards solutions. As a result, the toolkit had to balance methodological
structure with flexibility. This led to several key design decisions: ¢ allowing users to enter the
process at different stages, ® simplifying theoretical language, ® supporting guided decision-making
without forcing users through rigid steps.

User interaction and practical use The interview highlighted that toolkits such as ItFits are often
not used continuously. Instead, users tend to engage with the toolkit during specific implementation
phases, after which the learned approach is applied independently in practice. Users particularly
struggled with: e formulating implementation problems explicitly, ® selecting priorities among
multiple barriers, ® and translating insights into concrete actions. Facilitation or external guidance
was therefore sometimes necessary, especially during early use.

Key lessons for toolkit design Several insights from the ItFits experience are directly relevant for the
development of the STIP toolkit: ® Implementation support tools should allow flexibility rather than
enforce a fixed workflow. ® Successful adoption depends on alignment with existing professional
routines. ® Toolkits should focus on supporting decision-making instead of prescribing behaviour. ®
Stakeholder involvement plays a crucial role in implementation success. ® Translating theory into
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practical actions requires careful simplification without losing credibility. Overall, the interview
emphasised that implementation challenges are highly context-dependent and that effective
toolkits must support users in adapting strategies to their local environment rather than providing

universal solutions.
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Interview PhD researcher Al in Healthcare

To explore the technical feasibility of integrating Al into the STIP toolkit, an interview was conducted
with a PhD researcher at Amsterdam UMC working on Al applications in healthcare. The purpose of
this interview was to assess whether the concept of an Al-supported decision tool could realistically
be developed within the Amsterdam UMC infrastructure, and to identify technical and organisational
constraints relevant for the design. The interview focused on four main aspects: ¢ the feasibility of
Al-supported analysis of conversations, ¢ the available infrastructure within Amsterdam UMC, e the
requirements for developing and deploying such a system, ® and potential constraints related to
privacy and data governance.

Feasibility of Al-supported concept The discussed concept involves using large language models
to support the analysis of conversations between infection prevention professionals and physicians.
This includes speech-to-text transcription, classification of barriers, and the suggestion of tailored
implementation strategies. According to the researcher, such a system is technically feasible in
principle. Current developments in natural language processing allow for the extraction of
structured insights from unstructured text data, including conversational transcripts. This suggests
that the core functionality of the concept could be realised from a technical perspective. However,
feasibility strongly depends on how the system is implemented and the type of input data thatis
used. Fully automated analysis of raw conversation data introduces additional complexity
compared to more structured input formats.

Infrastructure within Amsterdam UMC The researcher indicated that Amsterdam UMC already
provides several environments that could support the development of Al applications. In particular,
platforms such as MyDRE enable secure data storage and processing within the hospital's internal
infrastructure. These environments are designed to ensure that sensitive data remains within
institutional boundaries, which is essential when working with healthcare-related data. In addition,
access to computational resources, such as GPU clusters, may be available for more advanced
model development. This suggests that the concept could potentially be developed within an
internal, secure infrastructure, rather than relying on external services.

Development considerations The interview highlighted that building such a system would require
more than just technical implementation. Several components would need to be developed and
aligned, including: ¢ a clearly defined structure for identifying and categorising barriers, ® a database
linking barriers to implementation strategies, ® a decision logic or model for matching input to
strategies, ® and an interface that supports user interaction and interpretation of results.
Additionally, scalability across multiple hospitals would require careful consideration of
interoperability and data governance across institutions.

Privacy and data governance A key point raised during the interview is the importance of
addressing privacy and data governance from the start. The use of conversational data, especially
audio recordings, introduces significant challenges in terms of data sensitivity and compliance. The
researcher therefore advised exploring privacy constraints further before continuing development.
Based on this recommendation, a follow-up meeting with a privacy specialist was scheduled to
better understand the limitations and requirements.

Key lessons for toolkit design Several insights from this interview are directly relevant for the
development of the STIP toolkit: e Al-supported analysis of implementation challenges is technically
feasible, but highly dependent on infrastructure and governance.  Internal platforms such as
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MyDRE offer opportunities for secure data processing within a hospital setting. ¢ Privacy
considerations are a major constraint, especially when working with conversational data. ¢ Starting
with structured or semi-structured input may be a more feasible first step than fully automated
speech analysis. ® The integration of Al should support decision-making rather than replace human
judgement. Overall, the interview emphasised that while Al offers promising opportunities to
support implementation processes, its application must be carefully aligned with technical,
organisational, and ethical constraints.
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Meeting with data protection officer

To explore the privacy and data governance implications of the proposed Al-supported concept, a
semi-structured interview was conducted with a privacy expert at Amsterdam UMC, on April 13th.
This meeting followed the earlier discussion with the Al-in-healthcare researcher and aimed to
better understand the feasibility of the concept from a privacy perspective. The interview focused on
four main aspects: ¢ the conditions under which data can be used and processed, ¢ the sensitivity
and origin of the data, ® the requirements for compliance within a hospital setting, ¢ and the overall
feasibility of implementing the concept within these constraints.

Privacy considerations and data sensitivity During the meeting, it became clear that the feasibility
of the concept strongly depends on the specific design of the data collection and processing. Key
questions raised included: ® Where does the data originate from? ¢ What type of information is
included in the data? e To what extent is the data traceable to individuals or departments?
Particularly when working with conversational data, such as interviews or recordings, the level of
sensitivity increases significantly. This requires careful consideration of how data is captured,
stored, and processed.

Conditions for implementation The officer emphasised that there is no single straightforward
answer to whether the concept is allowed. Instead, feasibility depends on multiple factors,
including: ¢ the structure of the data (structured vs. unstructured), ® the presence of personal or
sensitive information, ¢ the way data is stored and processed, ® and the intended use of the system
(research vs. operational tool). This indicates that privacy considerations are not a fixed barrier, but
rather a set of conditions that must be addressed through design decisions.

Feasibility within Amsterdam UMC Despite the complexity, the officer indicated that the conceptis
in principle feasible within the Amsterdam UMC context, provided that it is designed in accordance
with privacy regulations and institutional guidelines. This suggests that the concept does not need to
be excluded, but that privacy must be integrated as a core design constraint from the early stages of
development.

Implications for concept development The meeting highlighted that privacy is not only a technical
requirement, but also a design challenge. Decisions regarding input formats, data processing, and
system architecture directly influence feasibility. In particular, using fully unstructured
conversational data (such as audio recordings) introduces more complexity than working with
structured or summarised input. This suggests that a more controlled form of data input may be a
more realistic starting point.

Key lessons for toolkit design Several insights from this meeting are directly relevant for the
development of the STIP toolkit: e The feasibility of Al-supported solutions depends on how data is
collected, structured, and processed. ® Privacy constraints are highly context-dependent and must
be considered early in the design process. ® Working with structured or semi-structured input can
significantly reduce complexity and risk. ® The distinction between research use and operational
deployment affects what is allowed. ¢ Privacy should be treated as a design parameter rather than a
limitation. Overall, the interview emphasised that while the concept is potentially feasible, its
implementation requires careful alignment with privacy regulations, making design decisions
around data handling critical for success.
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Meeting with an Al architect

To further explore the technical implementation and scalability of the Al-supported concept, an
interview was conducted with an Al architect on April 20th. This person is a data scientist at
Amsterdam UMC, specialising in artificial intelligence and its application in healthcare, with
experience in Al system design and high-performance computing. The purpose of this meeting was
to assess how the concept could be technically realised and deployed, both within and beyond
Amsterdam UMC, as the toolkit is intended to be tested across multiple hospitals. The interview
focused on four main aspects: ¢ the structure and functionality of the proposed concept, © the
technical requirements for development and deployment, e the possibilities for external

accessibility, ® and available infrastructures within Amsterdam UMC to support development.

Structure of the proposed concept During the meeting, the concept was discussed in detail. The
toolkit is designed to support infection prevention professionals in selecting tailored implementation

strategies based on identified local barriers. The proposed workflow includes:
1. Aconversation between the infection prevention professional and a physician,
2. Automatic transcription of this conversation using speech-to-text,
3. Analysis of the transcript to identify potential barriers,
4. Uservalidation of identified barriers (accepting or rejecting them),
5. Matching selected barriers to appropriate implementation strategies,

6. Providing structured recommendations to support decision-making. This concept builds on
existing research within the STIP project and aims to translate theoretical knowledge into

practical support.

Technical implementation and infrastructure The architect explained several technical pathways
for implementing such a system. Within Amsterdam UMC, there are environments available for
developing and testing Al applications, including internal Al experimentation environments and high-
performance computing resources. The architect indicated that it may be possible to develop the
concept within an internal "Al playground,” where access to models, tools, and computational
resources is facilitated. This environment would allow for controlled experimentation and

prototyping while maintaining alignment with institutional requirements.

External accessibility and scalability A key topic of discussion was the requirement to make the
toolkit accessible beyond Amsterdam UMC, as it will be tested in multiple hospitals. The architect
mentioned that there may be possibilities to use shared endpoints or APIs that enable controlled
external access. For example, secure APl connections could allow other hospitals to interact with
the system without directly accessing internal infrastructure. However, this introduces additional

considerations regarding security, authentication, and data governance.
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Development considerations The discussion highlighted that implementing such a system requires
careful architectural design. Key considerations include: ¢ how data is processed and where it is
stored, ® how users interact with the system, ¢ how different components (transcription, analysis,
strategy matching) are integrated, ® and how access is managed across different institutions. In
addition, the architect suggested that the project could potentially benefit from participation in
internal innovation environments, which could provide access to resources and support for further

development.

Key lessons for toolkit design Several insights from this meeting are directly relevant for the
development of the STIP toolkit: e The concept is technically feasible, but requires careful system
architecture and integration. e Internal Al environments provide opportunities for safe prototyping
and experimentation. ¢ Scalability across multiple hospitals introduces additional technical and
organisational complexity. ® External accessibility requires secure interfaces such as APIs. ® Design
decisions around infrastructure and accessibility are closely linked to privacy and governance
considerations. Overall, the meeting emphasised that while the concept can be realised technically,
its success depends on aligning technical feasibility with organisational and cross-institutional

requirements.
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Appendix C

Pilot particpating hospital

To gain insight into the practical implementation context of infection prevention interventions, an
observational visit was conducted during a pilot session on April 9th. The purpose of this visit was to
observe real-world interactions between infection prevention professionals and physicians, and to

understand how implementation challenges manifest in daily clinical practice.

The pilot visit focused on four main aspects:

e the interaction between infection prevention professionals and physicians,
e the practical challenges of conducting implementation activities,

e the reception of new ideas and innovations,

e and early reflections on the applicability of the STIP toolkit concept.

Interaction between stakeholders

During the pilot, direct interaction between an infection prevention professional and a medical
specialist was observed. The specialist indicated that he was already aware of infection prevention
practices and considered himself engaged with the topic. He also expressed openness towards new

ideas and innovations in this area.

This interaction highlighted that physicians may not always perceive themselves as part of the
problem, but rather as already contributing positively. At the same time, openness to innovation
suggests potential opportunities for engagement, provided that interventions are aligned with their

perspective and daily practice.

Practical implementation challenges

An important challenge discussed during the pilot was related to the execution of baseline
measurements. Infection prevention professionals indicated that conducting these measurements
in practice can be difficult, for example due to limited time, access, or alignment with clinical

workflows.

During the conversation, the physician suggested that infection prevention professionals could
benefit from directly experiencing clinical practice, for example by shadowing physicians on the
ward. This would provide better contextual understanding and could improve the accuracy and

relevance of observations.
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Observations on context and behaviour

The pilot emphasised that implementation takes place in a complex and context-dependent
environment. Behaviour is influenced not only by knowledge, but also by routines, professional

identity, and situational constraints.

The observed interaction also illustrated the importance of mutual understanding between infection
prevention professionals and physicians. Bridging this gap appears to be a key factor in successful

implementation.

Relevance for concept development

The pilot provided early opportunities to present the concept to infection prevention professionals
and gather initial reactions. While this feedback was informal, it helped to validate the relevance of

focusing on practical usability and stakeholder interaction within the toolkit.

Key lessons for toolkit design
Several insights from the pilot are directly relevant for the development of the STIP toolkit:

¢ Physicians may perceive themselves as already engaged, which requires careful framing of
interventions.

e Successful implementation depends on alignment with daily clinical practice and routines.

e Infection prevention professionals may benefit from deeper contextual understanding of clinical
workflows.

e Implementation activities such as measurements can be difficult to execute in practice and
require pragmatic solutions.

e Facilitating interaction and mutual understanding between stakeholders is crucial for effective

implementation.

Overall, the pilot highlighted that implementation is not only a technical or procedural challenge, but
also a social and contextual one, requiring tools that support interaction, understanding, and

adaptation.
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Appendix D

VHIG Congress

To gather feedback from the primary stakeholder group and validate early concept directions, a
presentation was given at the VHIG congress on April 16th, together with Miriam. The audience
consisted of approximately 76 infection prevention professionals, representing a highly relevant user

group for the STIP toolkit.

The purpose of this session was twofold:
e to present the current state of the STIP project and the developed concept,

e to collect structured and unstructured feedback from professionals in the field.

The session included a presentation of the research background (by Miriam) and the introduction of

the concept (by me), followed by an interactive Mentimeter and an open discussion.

Mentimeter and user preferences

During the presentation, an interactive Mentimeter was used to collect input from the audience. The

questions focused on:

e preferred ways of working on implementation projects (individual vs. collaborative),
e preferred formats for support tools (digital, physical, or hybrid),
e the importance of efficiency versus thoroughness in implementation,

e and preferred ways of collecting input from physicians.

The results provided quantitative insights into user preferences and highlighted variation within the
stakeholder group. While clear tendencies were visible, the responses confirmed that there is no

single preferred approach that fits all users.

Stakeholder reactions to the concept

The discussion following the presentation revealed diverse perspectives on the proposed Al-
supported concept. Some participants expressed strong interest and saw clear potential in using
such a tool to support their work. They indicated that a structured and intelligent system could help

in navigating complex implementation challenges.

At the same time, other participants were more critical. Concerns were raised about increased
reliance on digital tools, the risk of spending more time behind a computer, and the potential

complexity of integrating such a system into daily practice.
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This contrast in perspectives highlights differences in attitudes towards digitalisation, as well as

variations in experience, preferences, and working styles among professionals.

Implications for concept development

The VHIG session provided valuable validation of the relevance of the problem and the potential of

the concept, while also revealing important design challenges.

The diversity in responses confirms that a “one-size-fits-all” solution is unlikely to be effective.

Instead, the toolkit should be flexible and adaptable to different user preferences and contexts.

Furthermore, the concerns raised emphasise the importance of designing a tool that is efficient,

intuitive, and clearly adds value to existing workflows, rather than increasing workload.

Key lessons for toolkit design
Several insights from the VHIG congress are directly relevant for the development of the STIP toolkit:

e User preferences vary significantly, requiring flexibility in both format and use.

e There is no universal approach to implementation support; context matters.

e Digital solutions are not universally accepted and should be carefully integrated into workflows.
e Efficiency is a key requirement for adoption in practice.

e Stakeholders are open to innovation, but critical of added complexity.

Overall, the session emphasised the importance of designing a toolkit that balances structure with

flexibility and ensures usability in diverse real-world contexts.
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Appendix E

Mentimeter VHIG congres
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Appendix F List of desigh requirements

DR Design Requirement Main Source

Interview (time pressure); stakeholder (little time of
DR1 Fits a busy clinic
physicians)

Interview (department variation); literature (Section
DR 2 Adapts to the ward

2.1)
DR3 Guides strategy selection Interview (data-to-action gap)
DR4 Structures reflection Interview (ItFits); literature (Section 2.5)

Literature (COM-B, TDF, Ch. 2); interview (data-to-
DR5 Surfaces determinants

action gap)
DR 6 Matches determinants to Literature (Theory and Techniques Tool, Ch. 2);
strategies interview

Interview (invisible risk, gloves); literature (Section
DR7 Makes consequences visible 2.3)

DR 8 Works iteratively Interview (ItFits); literature (Section 2.5)

Interview (Dl as linking pin); stakeholder map

(Section 3.3)

DR9 Supports collaboration

DR Interview (ItFits); stakeholder (varied DI
Needs no training
10 backgrounds)
DR
Translates theory Interview (ItFits); stakeholder (basic vs. deeper layer)
11
DR Interview (escape room); stakeholder (Dls like
Is engaging to use
12 creative work)
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DR

Tailors physician engagement

Interview (hierarchy, autonomy); literature (Sections

2.2,2.6)
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Appendix G Test protocol

Usability Test Protocol

STIP-assist: an Al-supported decision tool for Infection Prevention professionals

Author: Thibauld Demaret

Programme: MSc Strategic Product Design, TU Delft
In collaboration with: Amsterdam UMC

Version: 1.0 | Date: 16 June 2026 |
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1. Purpose and scope

This protocol describes a formal usability evaluation of the STIP-assist prototype. The prototype
supports Infection Prevention professionals (Deskundigen Infectiepreventie, hereafter DIs) in
analysing ward conversations with physicians, surfacing COM-B behavioural factors, and matching
those factors to evidence-based strategies from the STIP toolkit.

Desirability and viability were addressed in earlier phases of the project, including the
klankbordgroep session and the expert pilot. This study therefore concentrates on usability: whether
Dls can operate the tool effectively, efficiently, and with acceptable satisfaction across the full six-
step workflow.

The protocol is written before data collection. Tasks, success criteria, and outcome measures are
defined in advance. This pre-specification limits researcher bias during analysis and supports
reproducibility, in line with the methodological standards expected of the graduation report.

1.1 Research questions

1. RQ1. Can DIs complete each of the six workflow steps without critical errors or facilitator
intervention?

2. RQ2. Where in the workflow do usability problems occur, and how severe are they?
3. RQ3. How do Dls rate the overall usability of the tool on a standardised instrument?

4. RQ4. Does the tool support the DI workflow as it is carried out in practice, or does it impose
steps that do not fit existing routines?

1.2 Out of scope

This study does not assess clinical effectiveness, the accuracy of the underlying Al analysis against a
gold standard, or long-term adoption. Those questions require separate designs and are noted in the
roadmap (H8) as later validation milestones.

2. Method and rationale

The study uses a mixed-methods, within-subjects design. Each participant completes the same set
of tasks, so each acts as their own reference point. Two complementary data streams are collected.

mm s

Qualitative Concurrent think-aloud + structured Where and why problems occur;

observation reasoning, confusion, expectations

112



mm s

Quantitative Task metrics + System Usability Scale =~ Task completion, time, errors,
(SUS) interventions; a comparable overall

usability score

The think-aloud method is chosen because it exposes the reasoning behind actions, not only the
actions themselves. A participant who hesitates reveals a usability problem that a completion
metric alone would miss.

The System Usability Scale (Brooke, 1996) is used as the standardised post-task measure. Itis a
ten-item questionnaire that yields a single score from 0 to 100. It is selected because it is brief,
validated, widely benchmarked, and interpretable even with a small sample. A SUS score can be
compared against the established adjective-anchored benchmark (a score near 68 is average; above
80is good).

A small sample cannot support statistical generalisation. The quantitative measures are therefore
used descriptively, to characterise the sample and to triangulate the qualitative findings, not to make
inferential claims. Stating this limit explicitly is itself part of the methodological rigour.

3. Participants and sampling

Participants are Dls or DI trainees recruited through Amsterdam UMC contacts. Purposive sampling
is used: the target population is the intended end-user, so participants are selected for their role
rather than at random.

e

Sample size 5 to 8 participants. Five is the established threshold for surfacing the

majority of usability problems in a single round (Nielsen & Landauer,

1993).
Inclusion Working as a DI or in DI training; involved in ward conversations with
physicians.
Exclusion Prior hands-on use of the STIP-assist prototype (to avoid learning effects).
Recruitment Via Miriam Schutte and the Amsterdam UMC IPC department.

If recruitment yields fewer than five participants, the study is reported as an exploratory qualitative
evaluation and the framing of the findings is adjusted accordingly.
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4. Test tasks

Participants work through the full six-step workflow using a prepared, realistic scenario. Completing
the workflow end to end gives ecological validity: the steps are experienced in the order and
combination intended for practice. Each task has a pre-defined success criterion. The facilitator
records the outcome against that criterion.

Tasks are written as goals, not as click-by-click instructions. This forces participants to find their own
route and exposes navigation problems. The scenario and any sample conversation are prepared in
advance and kept identical across participants.

Workflow step Task goal Success criterion

1 Voorbereiding Set up a new case for a named ward A case is created with the correct
and physician, ready to record a ward and context fields
conversation. completed.

2 Gespreksmodule Capture orimport a ward conversation Atranscript is produced and the
and confirm the transcript is usable. participant confirms it reflects the

conversation.

3 Factoren-Analyse Review the surfaced COM-B factorsand  The participant locates the
judge whether they match the factors, interprets them, and can
conversation. state agree or disagree with

reasoning.

4 Strategieén Inspect the recommended strategies The participant understands why
and select one to take forward. a strategy is recommended and

selects one deliberately.

5 Operationalisatie Turn the chosen strategy into a concrete A specific, actionable planis
action for the ward. produced from the selected
strategy.
6 Do-fase Locate the output and explain how it The participant finds the result
would be used after the session. and describes its use in their own
words.

Observation focus: steps flagged as friction points in the earlier pilot are observed in greater depth.
Insert the specific steps and observations from the 15 June pilot here once analysed.
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5. Outcome measures

Measures are defined in advance so that scoring is consistent across participants and sessions.

Definition and scoring

Task completion Coded per task: completed unaided / completed with a hint / not completed.

Only unaided completion counts as full success.

Time on task Seconds from task start to task end. Recorded as a descriptive indicator of

effort, not a pass or fail.

Errors Count of actions that move away from the goal (wrong screen, wrong control,

misread output).

Facilitator interventions Count of times the facilitator must prompt to let the participant continue.

Problem severity Each observed problem rated on a four-point scale: 0 cosmetic, 1 minor, 2

major, 3 catastrophic (Nielsen severity rating).

SUS score Ten-item questionnaire completed after all tasks. Scored 0 to 100 per the

standard SUS scoring procedure.

6. Procedure

Each session lasts approximately 45 to 60 minutes and follows a fixed sequence so that conditions

are comparable.

1.

Welcome and briefing (5 min). Explain the purpose, that the tool is being tested and not the
participant, and that there are no wrong answers.

. Informed consent (5 min). Obtain written consent for participation and recording. Confirm the

right to stop at any time.
Think-aloud warm-up (3 min). A short neutral task to practise speaking thoughts aloud.

Task block (25 to 30 min). Participant works through tasks 1 to 6 while thinking aloud. The
facilitator observes and records measures without guiding, intervening only when the
participant is fully blocked.

SUS guestionnaire (5 min). Completed independently, immediately after the tasks.

Semi-structured debrief (10 min). Open questions on overall impression, hardest and easiest
steps, and fit with daily practice.
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6.1 Facilitator conduct

The facilitator follows a script for the briefing and debrief to keep wording constant. During tasks the
facilitator stays neutral. Standard non-leading prompts are: “What are you trying to do now?”, “What
did you expect to happen?”, and “What would you do next?”. The facilitator does not explain the
interface or confirm whether an action was correct.

7. Data analysis

Sessions are recorded (screen and audio) and the relevant segments transcribed. Analysis
combines the two data streams.

7.1 Qualitative analysis

Think-aloud and observation data are analysed with a deductive thematic analysis. A coding frame is
defined in advance, based on Nielsen’s usability heuristics and the six workflow steps, so that
problems can be located and compared systematically. New codes are added inductively if data fall
outside the frame. Each identified problem is logged with its step, a description, the number of
participants affected, and its severity rating.

7.2 Quantitative analysis

Task metrics and SUS scores are summarised descriptively (counts, medians, range). The mean SUS
score is compared against the published benchmark for interpretation only. With this sample size no
inferential statistics are reported.

7.3 Triangulation

The two streams are read together. A low SUS score is interpreted through the observed problems
behind it. A step with many interventions is cross-checked against the think-aloud reasoning for that
step. Convergent findings across streams are treated as the most robust.

8. Ethical and data-protection considerations

¢ |nformed consentis obtained in writing before each session, covering participation, recording,
and data use.

e Participation is voluntary and can be stopped at any moment without consequence.

e Recordings and transcripts are pseudonymised. Participants are referred to by code (P1, P2,
and so on).

¢ No real patient data are used. The test scenario and any sample conversation are fictional or
fully anonymised.

e Data are stored and processed in line with the GDPR and Amsterdam UMC data-protection
requirements. Storage location and retention follow the project privacy impact assessment.
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e Ethical approval or exemption is confirmed with the relevant TU Delft and Amsterdam UMC
bodies before recruitment.

9. Anticipated limitations

The small purposive sample supports problem discovery, not generalisation. The test uses a
prepared scenario rather than a live ward conversation, which controls conditions but reduces
realism. A think-aloud protocol can itself alter behaviour, since speaking thoughts aloud may slow or
change how a participant works. These limitations are stated in the report and the claims are scoped
to match them.
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Appendix A. Session checklist (facilitator)

Before the session
e Prototype running and reset to a clean state.
e Testscenario and sample conversation loaded.
e Recording set up and tested.
e Consent form and SUS questionnaire printed or ready.
¢ Observation sheet with the six tasks and measure columns ready.
During the session
e Read the briefing script verbatim.
e Confirm consent and start recording.
e Runthe warm-up, then tasks 1 to 6.
e Record completion, time, errors, and interventions per task.
e Administer the SUS, then the debrief.
After the session
e Stop and save the recording under the participant code.
¢ Note immediate impressions while fresh.

¢ Reset the prototype for the next participant.
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Appendix H Strategic roadmap
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FROM PROTOTYPE TO WORKING IMPLEMENTATION PLATFORM

STIP-Assist Roadmap

A tool that helps the infection-prevention expert (DI) analyse a conversation with a physician, extract behavioural factors via the COM-B model, and match them to s

from the STIP-toolkit, turning each consult into an evidence-based implementation plan.

TRACKS | /| HORIZONS —

Gate to advance
Exit crite before th

Functionality

How the tool supports the DI

Platform & Al

How & where the tool runs

Data & storage

Where the data lives & how it scales

Security & compliance

Data security and privacy

Adoption & sustainability

How it spreads & stays alive

OWNER @ DI - infection-prevention expert ® DEV - developer / UMC tech ® STIP team ® HOSP - adopting hospital

Horizon 0 e WE ARE HERE
Starting point - june 2026

Horizon 1 e riLots

In myDRE - starting now

Laying the foundation

Validation in practice

® pilots start now and run inside myDRE at Amsterdam UMC — Horizon 0 & 1 share the same secure environment.

® GATE — H1 START PILOTS

v End-to-end workflow validated and running reliably within myDRE
Infection pr professi I gnise the identified barriers and suggested
strategies as relevant.

v Atleast one department enrolled; secure access configured

Complete guided workflow

6-step workflow: preparation — conversation / questionnaire — anaysis —
strategies — operationalisafion — execution
® DI

COM-B analysis matched to the 29 STIP-toolkit strategies
o DI

Multiple physicians per department, merged into a department view
e DI

Runs securely inside myDRE

C THE PIVOT - 2026

= loeat Hina-the-Nebu-APH
prototype-eatting-the-Ne:

|, Now rebuilt to run on myDRE at Amsterdam UMC and ready for the pilots

React / TypeScript web app on a protected myDRE VM; transcription
(Whisper) + analysis (GPT) via Azure OpenAl inside myDRE
® DEV

All processing takes place within the secure hospital environment, allowing sensitive
conversations to be analysed without leaving the organisation.
® DEV

Data survives VM reset

Progress written to a JSON file that is retained between sessions; one protected

VM per DI
® DEV

Known limit: flat JSON, singl iter. F yp
not yet designed for collab: ion or long-t

g for a single user, but
scalability.

A SCALING RISK

Contained by design

Alldata remains within the secure myDRE environment, with an

isolated workspace for each infection prevention professional.
® DEV

Open issue: Formal management of API credentials

A CRITICAL

Ownership handed over

Prepare transfer to the STIP team, including source code, technical
documentation and deploymentinstructions. ® DEV @ STIP

® GATE — H2
v Pilot studies completed with a positive qualitative evalu:
v Infection prevention professionals use the tool confiden
v Users consider the tool valuable and relevant

v SUS 2 68 (supporting evidence)

Sharper insight per department

Continue previous implementation plans; Export analyses for rese:
® DEV

Department profile overview (% per profile) + top strategies per profile
® DEV

Collect physician input through digital questionnaires

® DEV 4 Depends on privacy approval and external integration

Refined within myDRE during the pilot studies

The myDRE platform is refined based on pilot feedback, impr
reliability, and workflow support. e pev

Al-model governance: Al outputs are validated against the STIP strz

model and prompt versions are managed to ensure consistent and rel
® DEV

Barrier identification and strategy matching improved through real-wol

® DEV

From p ype storage to d datab

Migrate from prototype storage to a structured database that supports
maintenance.

® DEV

Backup and recovery procedures, with support for multiple users wor
time.

® DEV @ HOSP

Formal compliance for pilots
DPIA and AVG assessment completed with the DPO before the pilot

® STIP ® HOSP

Only authorised users have access, all activity is logged, and sensitiv
managed securely. ¢ pgy

Validated in the pilots
Pilot studies completed with infection prevention professionals; struct:

collected to improve the tool. ¢ p; @ sTIP

Maintenance process established, with developer support and a de
® STIP

® Gate / exit criteria A Risk/ dependency



fuDelft Y Amsterdam umc

GOAL VISION

Every infection-prevention department in the Netherlands Implementation of tailored strategies for infection

strategies
works with STIP-Assist. prevention becomes standard practice.

Horizon 2 Horizon 3
Mid-term - indicative 2028 Long-term - indicative 2030 +
Scaling for wider adoption National adoption & long-term sustainability
HO + H1
SCALE OUT ® GATE — H3 NATIONAL * END STATE SELF-SUSTAINING
uation
ntly in daily practice v STIP-assist in active use in at least three hospitals v Used by every IPC department in the Netherlands
v Reliable data migration and tainabl t-p It v Maintained without dependency on Amsterdam UMC
v Long-term maintenance organized by the STIP team v Tailored strategies for infection prevention is routine practice
Embedded in daily practice Routine standard of care
search and reporting Personal user accounts with secure hospital login (SSO where available). Used as a routine decision-support tool in infection prevention.
® DEV ® HOSP

file group Integrated into infection prevention education and training. g:sé:g:g]ues;yt;pdated to reflect new infection-prevention guidelines and Al

® STIP ® HOSP

Used across multiple hospitals and clinical departments.

® HOSP
Ready for use beyond Amsterdam UMC Integrated into hospital IT
proving usability, Platform archif pports depl tin different hospital environments and future Al A stand-alone programme each hospital installs and runs on its own infrastructure, obtained
models. through a central access point (in the spirit of ItFits). No direct EPR integration is required.
® DEV Updates distributed by STIP; patient data and the conversation module stay inside the
trategy catalogue, while hospital. ® HOSP
reliable results.
Hospitals can deploy and manage their own secure instance of STIP-assist.
.
vorid use. HOSE.
Sustainable operational costs supported through a hospital subscription model.
® STIP A ADOPTION RISK
Secure data environment per hospital Hospital-controlled data storage
s long-term growth and Data is organised per hospital, with separate environments for each organisation. Bocause the tool ruins locally, data etays inside each hospitaf's own environment,
keeping the privacy guarantees that make the conversation module possible
® HOSP ® HOsSP
Existing analyses can be transferred safely to future versions of the platform.
iorking safely at the same ® DEV
Governed across hospitals Continuous assurance
ot studies. Secure access and governance established for multiple hospitals, with Continuous compliance monitoring and regular validation of Al outputs.
independent security testing. ® HOSP
® STIP
tive credentials are
Adopted nationally, openly Self-sustaining standard
ctured feedback Available to hospitals across the Netherlands, independent of Amsterdam UMC Used by infection prevention departments across the Netherlands, with hospitals
infrastructure. ® STIP managing and maintaining their own local installations.
® HOSP
dedicated STIP contact A hospital subscription supports long-term maintenance, user support, and future
e STIP Hospital subscriptions provide sustainable funding, removing dependency on
project or grant funding.
® STIP

Graduation project - STIP-Assist - Thibauld Demaret MSc graduation
project - TU Delft - in collaboration with Amsterdam UMC



