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Imagine walking into a hospital ward where every nurse is in constant 
motion, monitoring patients, checking vital signs, responding to alarms—all 
within an effective workflow where adverse outcomes are greatly 
mitigated. Unfortunately, in the current setting, despite their dedication, 
nurses are hindered by technological constraints, making their jobs  more 
challenging than it should be today. What if there was a way to make their 
work more purposeful, with data that is instantly accessible, empowering 
them to act proactively rather than reactively? This project explores this 
possibility, with smartQare’s innovative platform at the center of it all. By 
integrating continuous monitoring through their cutting-edge viQtor 
device, this project focuses on creating a seamless user interface that 
meets the needs of nurses in the general ward environment. Join us as we 
explore how this new system could transform patient care, all while 
keeping the human psychological framework at its core.
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3Figure 3.  viQtor. smartQare (2025)

Within hospitals, the clinical general ward is essential in 
providing low to medium-paced healthcare, supporting 
patients in their recovery from surgeries, treatment for 
non-life-threatening conditions, and general healthcare 
needs (Baxter, 2023). Despite its crucial role, this setting 
faces challenges in effectively monitoring patient well-
being, with concerns regarding the limitations of periodic 
vital signs checks (Prgomet et al., 2016). To illustrate the 
adverse outcomes, in the Netherlands alone, 40% of 
unexpected deaths are documented to occur within 
general wards, while 10.9% of patients discharged from 
the intensive care unit (ICU) ultimately succumb to death 
in this environment (Philips Healthcare, 2024; Braber & 
Zanten, 2010). As a result, in order to allow early detection 
of patient deterioration, and thus prevent adverse events 
and potentially fatal outcomes, continuous monitoring of 
patient vital signs could significantly improve patient 
outcomes when integrated correctly (Prgomet et al., 
2016).



In response, the smartQare company, located in the 
Netherlands, provides a promising solution to address 
this gap in patient monitoring, occupying a central role in 
this TU/e master's project. (Häggström et al., 2009; 
smartQare, 2025a). Through their innovative viQtor 
device, vital signs are measured at the upper arm of 
hospital patients, providing insightful data that 
empowers nurses to take proactive, preventive measures 
(Figure 3)(smartQare, 2025b). As a result, this project 
specifically focused on refining smartQare’s user 
interface platform, with a user-centered approach at its 
core. By engaging extensively with users through 
unstructured interviews, contextual inquiries, expert 

Introduction
interviews, and user testing, the project sought to 
leverage the psychological frameworks of the target 
users, ensuring that the system aligns with their cognitive 
processes and workflows.
   

Furthermore, the final design solution includes the 
incorporated technological applications through which 
the smartQare platform could be integrated, alongside 
an examination of the technical realization, limitations, 
and future steps. Ultimately, the most significant 
contribution of this design project to smartQare lies in the 
comprehensive research conducted through their 
network, which has established a solid foundation for 
future innovations. The outcome, therefore, offers a 
pioneering and actionable pathway for iterative 
development, leveraging the insights derived from a full-
cycle design project.
   

Literature
Cognitive information processing
In high-stakes environments such as healthcare, 
effective communication between UI platforms and the 
user can be considered paramount (Kumaran, 2023). 
While the accuracy and completeness of data are 
fundamental to supporting informed decision-making, as 
highlighted by Houhamdi & Athamena (2019), the way 
this information is interpreted plays an equally vital role. 
Nurses, in particular, rely on precise and easily 
interpretable information, on which prescribed protocols 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Consequently, knowledge of these cognitive psychological 
processes has been incorporated at various stages of the 
design process to ensure that the interface is built upon a 
robust psychological framework. Accordingly, this model can 
be considered the foundational basis on which the 
innovated user interface is developed.

(1991), and further developed by Weiser and Brown (1997), 
modern interfaces should facilitate interactions that do 
not demand constant focus, but allow nurses to maintain 
situational awareness without distraction. As a result, the 
interaction-attention continuum offers a compelling 
framework that balances attentional demands with task 
priorities, enabling interfaces to shift fluidly between 
focused, peripheral, and implicit interactions depending 
on the user's context and cognitive state (Figure 5):
 
 

In the general nursing ward, healthcare professionals 
navigate a steady flow of information from diverse 
sources, including verbal communication, medical 
devices, and clinical systems  (Collins, 2019). When this 
influx of information is not properly managed, combined 
with the responsibility the healthcare sector demands, it 
can lead to cognitive overload (Collins, 2019). According 
to the vision of ubiquitous computing proposed by Weiser  

Reception - The initial stage, known as the reception 
stage, involves the physiological processing of 
sensory input, where external stimuli, such as visuals or 
sounds, are received and converted into neural signals. 
In essence, this stage focuses on detecting and 
gathering raw perceptual data.
 

Focused interaction represents the most attention-
demanding mode, requiring the user’s concentrated 
effort for tasks that involve detailed analysis or critical 
decision-making. This type of interaction is essential 
when high attention is necessary to manage complex or 
time-sensitive situations.
 

Perception - The second stage, known as the perception 
stage, involves the mind actively organizing and 
interpreting incoming information, identifying key 
features and beginning to recognize familiar patterns. 
Within this second stage, recognition is the central link of 
perception; well-known images are perceived in a 
fraction of a second, whereas the perception of unknown 
or little-known objects takes a long time.
 

Figure 4.  Stages of the apperception process (Wnuk, 2019)

Apperception - In the third and final stage, known as the 
apperception stage, the transition from impression to 

cognition takes place. New impressions are introduced 
into the circle of already developed concepts and find 
their place among them, enriching the user's mental 
model (Medium, 2018), and ultimately refining our 
consciousness more and more.                                  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are considered, evaluated, and consequently applied 
(Vázquez‐ Calatayud et al., 2020). As a result, in order to 
establish a standard where accurate information delivery 
leads to optimal clinical judgment, it is essential that the 
presented information is in alignment with the cognitive 
demands and capacities of the user.   



From a cognitive psychological standpoint, the cognitive 
chain of external information analysis model created by 
Tsvetkov et al. can be brought forward to scrutinize the 
elements essential for the process of comprehending 
information and its interpretation (Tsvetkov et al., 2020). 
The analysis involves the assessment of three distinct 
stages: reception, perception, and apperception, that 
each represent a crucial element in the anatomy of how 
the human brain processes and understands external 
information (Figure 4):



Human attention     Interaction

Peripheral interaction occurs when information is 
present in the user’s visual field but processed 
subconsciously, freeing up cognitive resources for other 
more pressing tasks. While not requiring immediate 
attention, this information can capture the user’s focus 
when necessary, offering a subtle balance between 
awareness and engagement.

Implicit interaction refers to actions performed by the 
user that indirectly trigger beneficial system responses. 
This type of interaction aims to make the user experience 
more seamless by anticipating user needs and acting 
autonomously, thus reducing the need for explicit 
commands and minimizing cognitive load.
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Figure 5.  The interaction-attention continuum (Bakker & Niemantsverdriet, 2016)

Figure 6.  Obvious - Requires thought. (The Interaction Design Foundation, 2024a)

minimizing cognitive load in user interface interactions 
(Krug, 2000). Krug’s principle suggests that users should 
instantly recognize the purpose of interface components 
upon encountering them, with functionality being 
inherently ‘obvious’ rather than cognitively demanding 
(Figure 6) (The Interaction Design Foundation, 2024a). As 
a result, this perspective raises an essential question: 
“What exactly constitutes cognitive load, and how does it 
manifest specifically within the context of user interfaces?”

Cognitive load, as defined by John Sweller in his Cognitive 
Load Theory paper, refers to “the mental effort required to 
process information” (Sweller, 2011). Sweller identified two 
primary categories: ‘intrinsic cognitive’ load, which relates 
to the inherent complexity of the knowledge being 
acquired, and ‘extraneous cognitive load’, which 
describes how information is presented to the user 
(Sweller, 2011). Complementing this, the Interaction 
Design Foundation expands the definition by attributing 
cognitive load to any mental process, from memory and 
perception to language, as each of these activities 
requires energy and effort (The Interaction Design 
Foundation, 2024f).


In consequence, Natural User Interfaces (NUIs) emerge as 
a viable guideline, positioned as a counterpoint to 
cognitively demanding interfaces. In contrast, NUIs strive 
to minimize the mental effort required from users by 
designing interactions that are ‘direct’ and aligned with 
their ‘natural’ behavior  (Mortensen, 2020).  They leverage  

skills that users have acquired through their lifetime of 
living in the world, thereby incorporating context, and 
ultimately minimizing cognitive load and reducing 
distraction (Mortensen, 2020). Accordingly, the following 
list had been closely monitored during de design process, 
displaying the four guidelines for designing NUIs:
 

Natural User Interface (NUI)

Accordingly, Weiser & Brown argue that interfaces must 
operate fundamentally in the periphery of attention to 
seamlessly integrate technology into the everyday 
environment (Bakker & Niemantsverdriet, 2016). This 
approach, inspired by the concept of calm technology, 
ensures that the user interface supports attentional 
flexibility, enabling the system to guide users toward 
engagement when needed, while simultaneously 
allowing them to maintain focus on critical tasks without 
unnecessary disruption (Weiser & Brown, 1997). In the 
context of Human-Computer Interaction (HCI), this 
balance has been deliberately adopted within this 
project to allow for a reduced cognitive load, streamlined 
workflow, and ultimately improve the quality of care in 
the healthcare setting by ensuring notifications are 
delivered at the right moments through an innovative 
method of capturing attention (Collins, 2019).


A core principle of experience design, articulated by HCI 
expert and usability engineer Steve Krug in his book, 
“Don’t Make Me Think”, emphasizes the necessity of 

obvious requires thought

A NUI should take advantage of the users’ existing skills 
and knowledge.

A NUI should have a clear learning path and allow both 
novice and expert users to interact in a natural way.

Interaction with an NUI should be direct and fit the user’s 
context.

Whenever possible, you should prioritize taking 
advantage of the user’s basic skills.

Who is smartQare
This report focuses on smartQare, a company located in 
Eindhoven Strijp-S, whose mission and operations served 
as the primary context for its realization. To meet the 
aims of both the designer undertaking an M2.1 project at 
the TU/e and the company, the project was organized to 
ensure its outcomes corresponded with the objectives 
and priorities of both parties. As a result, Introducing 
smartQare’s mission and activities lays the groundwork 
for understanding the project's scope and direction. So, 
who is smartQare?



smartQare is an emerging company that develops 
healthcare solutions focused on remote monitoring and 
data-driven decision support (smartQare, 2025a). Their 
primary product, viQtor, is a 24/7 multisensor medical 
device designed for use in hospitals, nursing homes, and   

 



Laurentius Ziekenhuis in Roermond, and Catharina 
Ziekenhuis in Eindhoven (Laurentius Ziekenhuis Roermond, 
2025; Catharina Ziekenhuis, 2025). As a result, the web 
application, initially designed for nursing home settings, 
falls short of addressing the distinct requirements of the 
new user group. Consequently, this project focused on 
the following design challenge:

   

Prior to initiating the design process for the smartQare 
platform, an initial focus was placed on getting familiar 
with the current portal in use. Actively resolving UI matters 
related to elements such as internationalization, device 
status, training mode, client overview, and monitoring 
configuration allowed for a more profound 
comprehension of how these functionalities interconnect 
and contribute to the overall system. As a result, a 
preliminary understanding of the platform's current 
capabilities, usability, and potential shortcomings could 
be established.

  
 

The UI changes underwent an iterative process through 
regular weekly meetings with the smartQare team, along 
with an unstructured interview conducted one week after 
the trial period began at Laurentius Ziekenhuis. 
Additionally, a Microsoft Teams call was held with the 

project/quality manager of Laurentius before the trial 
started, as well as with the technical stakeholders of 
smartQare responsible for implementing the portal. 
Figure 9 summarizes the notations from the Laurentius 
hospital visit, where two nurses shared their initial 
impressions of utilizing the smartQare platform and 
offered feedback on the UI changes presented via Adobe 
XD's presentation mode (Adobe XD, 2025). The green 
thumbs-up icons in Figure 9 indicate whether the desired 
alterations had already been implemented in the UI 
changes, or could still be included in the final iteration 
after the visit. The UI changes document was eventually 
forwarded to the programming stakeholder of 
smartQare, responsible for making the technical 
modifications:
 


  
 
  smartQare UI Changes

home-patient settings (Figure 7). The device continuously 
measures key physiological parameters, including pulse 
rate, oxygen saturation, respiratory rate, skin 
temperature, and activity levels (Figure 8). Accordingly, 
the data is transmitted to a cloud-based platform, 
accessible to healthcare providers and caregivers via a 
web application, while patients can view their data 
through a mobile app. This setup aims to support early 
detection of health deterioration and facilitate 
communication between all stakeholders in the care 
process. 
  
 


Figure 7.  viQtor. smartQare (2025)

Figure 8. Parameters measured by viQtor. smartQare (2025)

Recently, smartQare shifted its focus to hospitals, with an 
initial focus on the general nursing ward. The company 
has since expanded this focus globally, and has 
established a trial period for the use of viQtor at 
 


UI changes

Key insight

The currently active smartQare platform features 
four main tabs in the navigation bar: Clients, 
Monitoring List, Devices, and Monitoring 
Configuration. According to feedback from the 
target user, the similar appearance of the first two 
tabs and the screens they lead to can create 
confusion about their respective purposes, making 
it difficult to identify the correct location when 
seeking specific information. After examining the 
source of this difficulty, it became evident that the 
user struggles to distinguish between the Clients 
tab which displays live notifications about vital 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“How might smartQare’s UI platform enhance 
usability and streamline workflow for nurses in the 
general ward, while maintaining the accuracy and 
accessibility of patient data?”

https://xd.adobe.com/view/c6f4c21e-9343-4664-90ee-ad007c4ca666-93a7/?fullscreen


Moreover, certain UI changes consisted of finding a 
solution for the current confusion surrounding specific 
elements within the smartQare platform. This challenge 
was addressed by integrating supplementary 
information through a pop-up, activated upon hovering 
over the affected area, a well-established UI default 
(Figure 12) (Mkus, 2023). A key insight was to extend this 
solution to elements that display detailed data as well, 
such as the exact battery percentage of a viQtor device, 
thus offering a way to reduce unnecessary visual noise 
(Figure 13). However, a critical consideration remains 
regarding the extent to which additional information can 
be concealed under this hover effect. It is, therefore 
paramount to ensure any information not immediately 
visible is still strategically positioned, grounded in 
thorough user research and, where applicable, in 
adherence with relevant health data regulations.
 

Due to the remaining extensive information, the 
additional insights are summarized in List 1.

 

Figure 9. Unstructured interview summary. (Miro, 2025)

Figure 10. Clients tab. smartQare (2024)

Figure 11. Monitoring list tab. smartQare (2024)

Figure 12. Explanatory hover-effect Figure 13. Additional

information hover-effect

parameters being overridden (Figure 10) and the 
Monitor List tab showing notifications that have 
been overridden but not yet addressed (Figure 11). 
This aspect should therefore be carefully 
addressed in the redesigned user interface.
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Considering smartQare’s dedication to ensuring patient 
data is accessible at the right time and place through 
innovative technology, thereby enabling a more holistic 
medical response by caregivers, it is valuable to examine 
how competitors address comparable user needs and 
challenges (smartQare, 2024c). Accordingly, a 
competitor analysis was conducted, focusing on 
companies with aligned goals. The analysis examined 
potential UI strengths and UI weaknesses, the clarity of 
data visualization, general notes, and an independently 
developed “intuitive score” (Appendix A).
 
 

The "intuitive Score" was developed as a comprehensive 
metric to assess and compare the user-friendliness of 
competing user interfaces, yet particularly in terms of 
their intuitiveness for the intended target users. According 
to the Cambridge Dictionary, ‘intuitiveness’ can be 
defined as “the quality of being easy and natural to learn, 
use, or understand”, and is therefore based on perception 
rather than facts or proof (Cambridge Dictionary, 2024). 
By breaking down intuitiveness into five key elements that 
are relevant in the healthcare sector in terms of user 
interfaces: Hierarchy & Layout (H), Communication & 
Language (C), Visual Affordances (V), UI Patterns (U), and 
Efficiency & Workflow (E), a structured evaluation of how 
effectively each competitor's interface meets intuitive 
usability standards could be evaluated. While 
acknowledging the limitation of evaluating interfaces 
solely through open source images provided by 
competitors, these key elements were considered with 
the following principles in mind: clear prioritization of 
elements (H), user-centered language (C), easily 
understood interactive components (V), consistent and   

 
 
 

predictable design patterns (U), and alignment with the 
target user’s workflow to enhance efficiency (E).
 

As a result of the competitor analysis, a concluding 
usability matrix was created, with on the x-axis “poor-
seamless workflow”, and on the y-axis “low-high 
cognitive load” (Figure 14) (Appendix B). These variables 
had been selected to effectively determine which 
competitors would lead to the most user satisfaction in 
real-life scenarios, as they can be considered direct 
deal-breakers when positioned at the lower end of the 
spectrum.  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Competitor analysis

Figure 14. Usability matrix (Appendix B)

The quality manager expressed a preference for integrating 
notifications into the timeline, to create a cohesive story out of 
the presented data.

Communication with the smartQare portal programmers 
revealed that coupling Locale and Country is easier and 
more efficient than selecting these variables separately. In 
addition to the target user, the technical realization of the UI is 
a crucial stakeholder to consider in the development process.

The currently deployed device status labeled "worn" uses the 
English past tense, implying that the viQtor device was 
previously worn, instead of the intended meaning that it is 
“currently worn”, causing potential confusion.

The absence of clarification next to the date and time in the 
device status bar, i.e. the latest update of the viQtor device, 
may cause confusion due to its varied use in UI globally.

Using identical shades of color for unrelated elements on the 
same screen, such as green for a positive device status or 
green for a checkmark atop the call icon, can create 
unintended associations.

Introducing a new term, initially called “onboarding mode” 
and later renamed “training mode”, proved to be extremely 
challenging in terms of effective explanation

The variables “Room”, “Name”, and “Date of birth”, according 
to the target user, were crucial to display on the initial screen, 
yet the underlying purpose of this request remained unclear 
at this initial stage.

A key request from the quality manager was to create a clear 
distinction between “admitted” and “discharged patients”, 
along with the ability to view only their own allocated patients 
for the day.

The quality manager expressed a desire to view discharged 
patients to evaluate their data in similar cases or readmit a 
patient without having to create a new profile.

List 1 - Summary insights UI Changes

The competitors within the matrix are positioned relative 
to one another, resulting in the visualization being 
distributed through the outer margins.
 



In the development of a Natural User Interface (NUI), it is 
essential to gain a thorough understanding of the user's 
context and the environment in which their natural 
behaviors unfold. In User Interface design, understanding 
the user's mental model could provide essential insights 
into the development of these natural behaviors, serving 
as a foundational resource for guiding the ideation 
process of the final UI design (Medium, 2018). 
Subsequently, with this objective in mind, a contextual 
inquiry approach was deployed to observe the target 
user in their daily work environment, while having the 
opportunity to ask questions about their endeavors at 
appropriate moments (Appendix C, D) (Henderson, 2024). 

The user-centered research method, contextual inquiry, 
was conducted at Laurentius Ziekenhuis Roermond and 
Catharina Ziekenhuis Eindhoven for several hours during 
day-time. The target user was observed from the nursing 
station without direct interaction with patients, ensuring 
the research approach posed minimal risk. All collected 
data, including information about hospital staff and 
patients, had been thoroughly pseudonymized. The 
contextual inquiry prioritized attention to the following 
aspects:


Mental model

Based on the findings from the contextual inquiry, several 
visualizations were created to offer a comprehensive 
overview of the user’s mental model. First, personas were 
developed to empathize with the nurses’ daily 
perspective and to easily compare differences in aspects 
such as hospital structure and shift schedules (Appendix 
E). Additionally, a technical applications resume was 
assembled to showcase which UI defaults are ingrained 
in the user’s mental model caused through currently 
utilized technical applications (Appendix E). Lastly, the 
"natural environment" model on Page 10 highlights 
elements that could contribute to a user experience that 
feels intuitive, recognizable, and inherently natural.
 
 

Every individual possesses distinct and unique 
mental models, shaped by i.a. their assumptions, 
prior experiences, definitions, and opinions (Medium, 
2018). Ingrained through subconscious processes 
over the course of life, these mental models are 
driven by defaults and often operate unnoticed, as 
we perceive them as ingrained habits that feel 
inherently natural (Medium, 2018). Accordingly, a 
mental model can be described as “what a user 
expects to happen when interacting with a product 
based on experience; they help us construct 
expected interactions with reality” (The Interaction 
Design Foundation, 2024b). In the realm of UI design, 
mental models play a critical role in shaping key 
aspects of an interface, such as the organization of 
content (grouping and hierarchy), the choice of 
terminology, and even auditory elements, ultimately 
ensuring alignment with users' expectations and 
cognitive patterns (Medium, 2018).
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Communication

Verbal & written terminology

Ingrained rituals

Interpreting vitals data

Use of technical applications

Utilization of smartQare platform

General observations

What are mental models?
Key insights

Some competitors utilize user interfaces similar to 
those found on vital signs monitors commonly seen 
in departments such as the Emergency Room (ER), 
Intensive Care Unit (ICU), Neonatal Intensive Care 
Unit (NICU), or Operating Rooms (OR) (Philips, 2024). 
These interfaces typically feature a black 
background, with vital signs emphasized solely 
through size and distinct color schemes (Figure 15). 
However, user research revealed that nurses in the 
general ward lack familiarity with these specialized 
monitors, as they are neither part of their work 
environment nor their educational training 
( ). As a result, the likely intended goal of 
providing a recognizable interface is not realized, 
and instead, additional critical information such as 
providing context of the displayed live data, falls 
short. Furthermore, the usability matrix highlighted 
Current Health as the leader in potential user 
satisfaction. This leading position was achieved by 
being the only competitor to score all the letters of 
the “intuitive score”, while also effectively prioritizing 
essential details, such as placing "ID" and "Date of 
Birth" at the top of the patient list. Additionally, the 
competitor presented vital signs in a grid layout 
that aligns with the users' current reading practices 
( ).

  
 
 

Appendix C

Appendix C,D; Page 10

Figure 15. Intellivue MX monitor. (Philips, 2024)
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Hospital structure
A clear schematic of the organizational structure of a general Dutch hospital 
was created to understand how roles and positions are interconnected with the 
general nursing ward, as well as which roles could be present in a nursing team 
(Figure 16). Depending on the unit and hospital location, a team could consist 
out of a combination of the following roles; regie verpleegkundige, oudste van 
dienst, gediplomeerde verpleegkundige (vakgeleerde), medicatie 
verpleegkundige, en lerende verpleegkundige (boventallig). In general, the first 
three roles on the list are responsible for accepting notifications from patients 
and/or colleagues through the ‘pieper’ pager system, however, all of these roles 
should have access to the innovated smartQare platform (Appendix C, D, E). It 
was determined that there is no need to customize the UI specifically based on 
the roles each nurse holds within the team due to the value smartQare provides.


An assessment of the current technical systems—encompassing login 
procedures at nursing station computers, Computers on Wheels (CoWs), and 
notifications via personal ‘piepers’, indicates that the smartQare platform can 
be accessed accurately and comprehensively during various scenarios. 
However, two additional technical solutions could be introduced to ensure 
timely attention through the use of calm technology: strategically placed 
monitors. This approach would enable nurses to rely not solely on notifications 
to interpret situations and take action, but also to build a mental history and 
receive alerts triggered by preprogrammed causes. These monitors could be 
positioned within the nursing station to provide an overview of the entire 
department, as well as in the hallways of specific units, displaying information 
for nearby rooms only. Figure 17 illustrates various user scenarios where each 
technical application can be effectively utilized to enhance patient care.

Technical applications

Figure 16. General hospital overview, emphasis on general ward



Figure 17. User scenario’s, (Canva AI, 2024)
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considering whether to display it horizontally or vertically, 
and evaluating the sizing and grouping of certain 
elements in relation to each other, guided by Gestalt 
principles such as proximity, similarity, and prägnanz 
(The Interaction Design Foundation, 2024d) (Figure 18, 19, 
20). Additionally, the use of terminology, such as writing 
‘Kamer 56’ for room numbers versus ‘K 56’ or simply ‘56’, 
was considered, and a deliberate distinction was made 
between options that incorporate trendline data and 
those that do not. During the ideation process for these 
wireframes, careful attention was given to the 
interrelated nature of this view with the eventual nursing 
station monitor and login screens of the application.
 

Wireframing
Wireframing can be considered a fundamental step in 
developing user interfaces, allowing designers to define 
the structure and functionality of an interface before 
focusing on its visual aesthetics (Soegaard, 2023). Acting 
as blueprints for a digital project, wireframes concentrate 
solely on layout and information hierarchy, ensuring the 
structure prioritizes usability in alignment with user needs. 
As a result, numerous interface options can be evaluated 
and considered without deploying significant resources, 
and potential issues are allowed to come forward 
relatively early (Soegaard, 2023). Informed by insights 
from prior research, a list of user needs was identified, 
which, along with the established user’s mental model, 
NUI guide, and the Gestalt principles of human 
perception (The Interaction Design Foundation, 2024d), 
served as the foundation for the ideation process (Page 
14). The final wireframes results can be accessed through 
the following link:


smartQare UI Wireframes


For the monitor displaying a clustered group of rooms 
within a hospital department, referred to as "units" at 
Catharina Ziekenhuis, various visualizations were 
explored (Appendix D). This process involved 
experimenting with the orientation of vital signs data, 

For the monitor showcasing the rooms of an entire 
hospital floor department, various design options were 
developed with the ‘monitor per unit’ visual provisions. 
This would allow consistency in data interpretation, 
whether viewing the monitor from the hallway or at the 
nursing station. For this monitor view, particular focus was 
placed on grouping entire units and individual hospital 
rooms, employing Gestalt principles such as proximity 
and common region, as well as mapping rooms 
accurately to the real-life department floor (The 
Interaction Design Foundation, 2024d). Given the large 
number of rooms that must be displayed on this screen, 
the design assumes deployment on a display with 
dimensions suitable for large-scale visibility, ensuring 
clarity and readability in a real-world healthcare 
environment.
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Figure 18. Vertical view | Monitor per unit 

Figure 19. Horizontal view | Monitor per unit 

Figure 20. Horizontal view | Monitor per unit 

https://www.figma.com/proto/CKnt28KrytIPEokPvAFxFJ/Wireframes?page-id=0%3A1&node-id=1-6&p=f&viewport=-35%2C431%2C0.04&t=LxYi5XOm9K0lDAX6-1&scaling=min-zoom&content-scaling=fixed&starting-point-node-id=1%3A6
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Notification visualization

Login

Preference user test & context insights

In alignment with the wireframes, together with 
smartQare, various visualizations were developed 
through a brainstorming session on a whiteboard to 
represent notifications of threshold exceedance, covering 
both the trendline graphs and numeric values. As a result, 
the target user could be questioned, with their expertise 
in the field, which visualization best represents the 
intention of highlighting an abnormality, its severity, and 
its duration, with respect to the elevated visualization of 
the numeric number (Figure 22).

Due to the expansive scope, the focus for the login 
application was narrowed to the following screens: Home 
screen, Monitor, Patient Catalog, and individual patient 
overview. Particular emphasis was placed on the user 
flow for accessing a specific patient, whether generally or 
after receiving a notification via the ‘pieper’ (Login Home 
screen), as well as on facilitating the swift monitoring of 
all patients to view live measurements (Login Monitor) 
(Figure 9). Furthermore, essential user requests, such as 
displaying only the patients assigned during a shift and 
distinguishing between admitted and discharged 
patients via different tabs, were attentively addressed. To 
ensure consistency in data interpretation, familiar 
elements from the monitor screens were incorporated, 
reinforcing cognitive understanding through a unified 
perceptual framework.



To conduct insights on the wireframe ideation, a 
preference-based user testing session was 
conducted with a physician-investigator and a 


Figure 22. Ideation alarm management
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2018; Bakker & Niemantsverdriet, 2016). This approach 
also addressed the physiological foundation of cognition, 
emphasizing recognition as a key factor to enhance 
usability, reduce cognitive load, and ensure intuitive 
interaction across all application touchpoints (Budiu, 
2024; Tsvetkov et al., 2020). The complete final design can 
be accessed through the following link:
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the value of displaying the duration when a 
notification arises. They also indicated that it is 
more valuable to observe gradual changes, such 
as a slow rise in temperature, rather than sudden 
spikes caused by a patient's movement. Within 
the options for visualizing the notifications (Figure 
22; Frame 26), both experts  agreed that the 
primary focus must lie on the line itself, in order to 
detect abnormalities. As a result, the option of 
displaying a point, or line, above the trendline 
was preferred, or no additional colors within the 
trend graphs at all, as the goal should be to 
minimize visual noise. Additionally, in the 
individual patient overview, representing the 
trend graphs in blocks next to each other was 
preferred (Frame 45), instead of positioning the 
graphs above one another in one visualization, 
which for a reason they couldn’t articulate did not 
align with their perceptual understanding (Frame 
46). Lastly, the experts explicitly stated that there 
was no justification for connecting or combining 
rooms into one visual block or mapping rooms to 
reflect the real-life hospital floor layout.


regieverpleegkundige, both recognized as 
experts concerning the general ward at 
Catharina Hospital (Strba, 2024). During the 
session, multiple interface screen options for 
each category were presented, allowing the 
participants to articulate their thoughts aloud 
and engage in discussions with one another 
regarding potential improvements (Appendix F). 



Additionally, brief key questions were posed to 
three nurses (one regie verpleegkundige, two 
boventallig) who were actively working on the 
floor, with an emphasis on context-based 
questions to identify which elements should 
receive the most attention (Appendix G). The 
findings reveal a significant divergence in 
preferences regarding the monitoring systems 
within the wireframes. The experts preferred 
horizontal beams for searching rooms and 
interpreting vital signs horizontally (Frame 1), 
while the three nurses favored the rooms 
represented in blocks, interpreting vital signs 
vertically (Frame 3). This divergence may stem 
from the fact that only the experts have access 
to the Guardian system of Philips (Appendix D), 
shaping their mental model and making them 
favor a layout they are already familiar with 
when looking at the wireframes at first glance. 
The regie verpleegkundige actively working on 
the floor, however, was the first to preference the 
vertical interpretation despite her familiarity with 
the Guardian system.



Furthermore, the experts initially preferred to 
exclude the trendline graphs from the monitoring 
screens, but later reconsidered, acknowledging 

Final design
Drawing on the findings discussed in the previous 
paragraphs, a final iteration of the smartQare application 
was developed, prioritizing user-centered design while 
seamlessly integrating the existing technical capabilities 
of the viQtor device. As a result, a Natural User Interface 
was crafted, encapsulating the user’s mental model and 
principles of calm technology (Mortensen, 2020; Medium, 

Final UI smartQare


Device status
As the smartQare platform is managed through the 
physical viQtor device, a diverse range of device status 
possibilities may arise based on its condition. It is crucial 
to ensure the target user’s workflow remains 
uninterrupted in scenarios where there is no need for 
direct attention. In contrast to the current smartQare 
platform (see paragraph UI changes) device status 
symbols will only appear in case if something is wrong, 
rather than confirming all the device icons individually. In 
addition, to allow for peripheral interaction, the following 
device status possibilities have been designed, utilizing 
variations in color to either blend seamlessly with the 
environment or purposely draw attention to the device’s 
location when necessary (Appendix H). Additionally, 
strategic sizing has been applied to enhance visibility 
and prioritize critical information. The coloring for the 
notifications within the alarm indicator lights was inspired 
by IEC 60601-1-8, an international standard for the safety 
and performance of medical electrical equipment 
(Appendix I).

https://www.figma.com/design/gdeltclkADGuTu1YGbHF9K/Final-smartQare-UI-v4?node-id=0-1&t=6Mo5e8xCF2RAB3Qn-1 
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For the monitor view in the hospital hallway, the visualization shown in Figure 23 was 
chosen based on the findings from the wireframe research. Applying the Gestalt principle 
of similarity, each room consistently displays attention-deserving elements such as cEWS, 
activity, and vital signs in uniform positions. Room numbers serve as the primary headings 
for each block, reflecting the communication practices on general wards, where sole room 
numbers are the main points of reference (Appendix C, D; Page 10). Below each room 
number, the patient’s age is displayed, ultimately a critical variable to provide context for 
interpreting the vital signs (Appendix G). Each room is assigned a fixed location on the 
screen to facilitate natural learning of the interface layout, and icons are included as visual 
recognition points to confirm the numeric values. However, over time, with frequent use, it 
is expected that users are able to rely on the placement and numeric value of the vitals 
data alone, similar to the interpretation of the HiX Electronic Patient Record system (Page 
10).



In alignment with the the International Electrotechnical Commission (IEC), IEC 60601-1, the 
unit of measurement for each vital sign is either represented as an icon or displayed 
beneath it, ensuring compliance with regulatory standards and usability requirements 
(IEC, 2005). This approach ensures the interface is not only intuitive but also meets the 
stringent criteria necessary for real-world application in healthcare environments.
  

Although the general ward operates in a low to medium-paced healthcare environment, 
with notifications exclusively triggered by patient calls or colleagues through the IQ-
messenger ‘pieper’ system (Appendix C, D), it remains essential to design the alarm system 
effectively to prevent alarm fatigue (Woo & Bacon, 2020). In adherence to this notion, the 
alarm display is structured in two stages. The first stage highlights any value exceeding the 
minimum threshold on the trendline graph with a yellow, orange, or red point above the 
line, as chosen during the wireframe preference user test (Figure 24). If the notification 
persists for a predetermined duration, such as 15 minutes, the numeric value will also be 
colored accordingly (Figure 25). This two-stage approach allows for initial awareness of a 
potential issue, with the possibility that the situation could resolve itself, while the second 
stage directs clear attention to the notification. Once the 15-minute threshold is surpassed, 
the nurse will receive an alert on the ‘pieper’ through a distinct sound and vibrations  

Monitor per unit

Notifications

Figure 23. Monitor per unit (no alarms)

Figure 24. First stage alarm Figure 25. Second stage alarm
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which had been observed as a distinguishable clothing 
item during the contextual inquiry, leveraging the user’s 
mental model with the intended meaning (Page 10).
 

If a patient falls and is detected by the viQtor device, 
immediate attention must be drawn to the monitor, as 
quick action is required. To achieve this, the room 
associated with the notification will be emphasized 
through an increased size and dark contrast (Figure 27), 
and a notification will go off after 10 seconds on the 
‘pieper’, to allow for false alarms. Once the notification is 
confirmed, the monitor will return to its normal state, 
allowing other rooms to be monitored as usual (Figure 
28). 
 

Ultimately, the attention required for each notification, 
through sizing, contrast and color, is closely tied to the 
urgency of the action that must be taken by the target 
group. 
 

and the line above the graph will remain visible, 
progressing along the timeline as a historical record 
(Figure 26). Feedback regarding notifications coming in 
too late is addressed with stage 1 (Appendix C), while 
alarm fatigue is prevented through a combination of 
stages 1 and 2.


Nurses will have the option to acknowledge notifications 
related to threshold exceedances of the viQtor device, 
which will be reflected by the addition of a blue icon and 
nurse-name, shown in the visualization of Figure 28. This 
action indicates that a specific nurse is on their way to 
the patient, thereby confirming to colleagues that the 
notification has been addressed and identifying who is 
responding. To enhance intuitiveness, the icon features a 
familiar piece of nurse attire, namely the medical clog, 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Figure 27. Fall-detection (not accepted)

Figure 28. Fall-detection (accepted)
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Monitor nursing station

Login

The monitor intended to oversee the entire department, 
situated in a central location such as the nursing station, 
duplicates the visual layout of the unit-specific view. 
Using the Gestalt principle of proximity, units 4, 5, and 6 in  
Page 19 are visually differentiated, with headers above 
each section confirming the corresponding unit. 
Furthermore, the contextual inquiry revealed that 
notifications on the current smartQare platform 
frequently go unresolved, primarily because it is unclear 
which nurse is responsible for the patient in question. To 
address this issue, the names of the nurses responsible 
for each unit are displayed alongside their respective 
sections to allow verbal communication between nurses 
regarding the smartQare platform. To avoid information 
 

Nurses in the general ward, in addition to monitoring 
screens, can log-in using either the computers at the 
  

overload, only the two senior nurses in the team, such as 
the regie verpleegkundige, oudste van dienst, or 
gediplomeerde verpleegkundige (vakgeleerde), are 
shown on the monitors. The login application, however, 
does provide an overview of all the nurses assigned to 
the unit. 
 



Unit 6Unit 4

98

87

19

37 °

cEWS
40 jaar

055-1

98

87

19

37 °

cEWS
40 jaar

055-2

98

87

19

37 °

cEWS
40 jaar

055-3

Leslie, VN April, CN

SpO2

Skin T
32 °

cEWS
40 jaar
54

98

28

132

April, C

4

cEWS
40 jaar

051

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

053

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

052

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

054

87

19

SpO2

Skin T
32 °

98

98

87

19

37 °

cEWS
40 jaar

065

98

87

19

37 °

cEWS
40 jaar

066

98

87

19

37 °

cEWS
40 jaar

067

98

87

19

37 °

cEWS
40 jaar

068

Julie, ON Saar, GN

cEWS
40 jaar

061

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

062

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

063

87

19

SpO2

Skin T
32 °

98 89

87

19

37 °

cEWS
40 jaar

064

18%

Unit 5

98

87

19

37 °

cEWS
40 jaar

060-1

98

87

19

37 °

cEWS
40 jaar

060-4

Fenna, KN Imke, HN

89

87

19

37 °

cEWS
40 jaar

060-2

2 min

98

87

19

37 °

cEWS
40 jaar

058

cEWS
40 jaar

056

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

057

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

059

87

19

SpO2

Skin T
32 °

98

cEWS
40 jaar

058

87

19

SpO2

Skin T
32 °

98

19



 ID are necessary to confirm a specific patient throughout 
nursing tasks of the day to prevent medical errors 
(Appendix D). The cause of the patient being admitted 
behandeling allows to evaluate an upcoming notification 
(Figure 30) in context. Once a notification is raised on the 
‘pieper’, this widget pops-up displaying the time of the 
‘pieper’ notification, either a yellow, red, orange bell-icon 
or a combination of them through the cEWS score. The 
hovering effect is applied to illustrate out of which alarms 
the cEWS is constructed, and who exactly is addressing 
the notification currently (Figure 30). Moreover, the user is 
  

nursing station or the Computers on Wheels (CoWs) 
(Page 12). For this technical application, solely the 
following tabs had been included within this project: 
Home screen, Monitor, Patient Catalog, and individual 
patient overview.

  

able to choose to solely see their assigned patients of the 
day, or the whole department, by clicking on the bekijk 
icon at the top of the homescreen (Figure 30).
 

 
 

At the bottom right of the homescreen, the current viQtor 
status is positioned in the same familiar location as on 
the nursing station monitor screen, ensuring easy 
recognition. To prevent potential confusion and reduce 
visual noise caused by overlapping colors, the current 
battery level is displayed separately from the viQtor 
status, occupying its own distinct position on the display. 

 
 

20

Homescreen
At present, Catharina Hospital utilizes the large monitor at 
the nursing station to display their planning for the day, 
referred to as the Dagstartbord (Appendix E; Page 10). In 
contrast, Laurentius relies on a printed A4 sheet on a 
clipboard for the same purpose. The sight of the 
plannings prompted the idea of integrating this aspect 
into the smartQare portal, enabling nurses to access their 
schedules from any location on the floor. Additionally, 
creating a planning through a smart system could 
enhance efficiency, eliminating the need of manually 
filling in an excel sheet every day. Although the calendar 
tab wasn’t included in this project, part of this function is 
represented at the top of the home screen, featuring 
elements such as tasks, assigned unit, colleagues for the 
day, notes, and a calendar highlighting the current date, 
ensuring transparency to the user in regards to the 
platform’s frequent use of the terms vandaag, gisteren 
and morgen (Figure 30). 


Additionally, the homescreen is designed for quick 
navigation to a specific patient once logged in (Figure 
30). Since the user's mental model involves accessing a 
patient through a list-view in the EPR, this approach is 
replicated, with rooms displayed initially and the patient's 
last name second, which were the two crucial variables 
used to refer to a patient in communication (Appendix 
C). Next, the date of birth geboren, and the Patient-ID 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Monitor

Patient catalog

Individual patient overview

In addition to the hallway and nursing station monitors, the user can log-in to access a more 
detailed monitor overview of all their patients (Figure 31). Various visualizations can be 
selected based on the scenario and the preferred method of data interpretation. When 
thresholds are exceeded, distinct color cues will naturally and easily draw the user's attention 
to the specific patient. Furthermore, the ‘monitor scherm’ option specifically, mirrors the 
display seen on the hallway monitors, with the added functionality of scrolling back in time to 
review exact measurements from previously highlighted notifications (see Final design).
 

To revisit discharged patients, a patient catalog tab is included, in which any given variable 
would result in search results. This separate tab allows to clearly make a distinction between 
admitted and discharged patients, which had been highlighted as a core need, already at 
the start of the project (Figure 32; Figure 9).
 
 

The individual patient overview is structured into three sections: the first provides contextual 
information about the patient, such as their background and any special attention details; 
the second section displays numerical values of the vital signs data; and the third section 
visualizes the same data in a trendline graph, offering an alternative representation (Page 
22). The individual patient overview is designed to help the user familiarize themselves with a 
patient, as all the information together is necessary to assess vitals within their context and 
ultimately optimize patient care (Appendix F). Notifications are highlighted through a subtle 
line beneath the numerical values (Page 22), as focus shifts from drawing attention in the 
monitoring tab (Page 22) to interpreting the numerical values through focused interaction.



Additionally, hovering over the trendline graph will display the value of the vital sign along 
with the precise time of that moment in a dark contrast box (Figure 34). Clicking anywhere on 
the graph will unfold this dark box that allows the nurse to quickly see the other vitals in 
relation to each other at a specific point in time, a feature identified during the contextual 
inquiry (Appendix C). As with the monitoring displays, yellow, orange, or red lines indicate a 
threshold exceedance, with 15 minutes being a potential minimum threshold.
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Moreover, since it was discovered that the option of 
interpreting vital signs data through trendlines in either 
the HiX or Guardian systems is never used, a novel 
ideation in regards to displaying trend data had been 
conducted (Figure 34). As a result, the time scale of the 
graphs is based solely on nursing shifts, where the x-axis 
represents the progress within the shift, allowing for the 
data to be interpreted accordingly. The y-axis displays 
solely the numeric values of the minimum threshold, 
  

which will be selected by the specific healthcare 
organization. The terminology for the vitals is in English, as 
it is taught through the educational system in the 
Netherlands, and utilized in (EPR) systems such as HiX 
(Appendix C, D).
 

derived from the brandguide established by smartQare, 
serving as its defining visual identity (Figure 32). The 
chosen blue and purple hues naturally contrast with the 
notification colors of yellow, orange, and red, ensuring a 
harmonious visual experience, making the brandguide a 
suitable ground for this project (Appendix I). In general, 
one should aim to design a color palette that first 
complements the interface and subsequently aligns with 
the branding, ensuring the user interface reflects the 
brand’s values and messaging (The Interaction Design 
Foundation, 2024e). The typography of the final user 
interface, however, differs from the current brandguide, 
as readability within the platform had been prioritized 
(Figure 35).
 

To illustrate how the final design might look in a real-
world setting, multiple mockups of the designed UI 
application were developed. These are displayed on the 
next few pages.

23

Figure 34. Trendline graphs

Figure 35. Foundation color scheme & Typography

Brandguide
The foundational color palette of the final design is 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Figure 36. Login - Monitor



Figure 37. Login - Monitor



Figure 38. Login - Individual patient overview, trendlines



Figure 39. Monitor per unit



Figure 40. Monitor nursing station



code, brainstorming enhancements, and ensuring 
seamless integration across platforms, rather than 
incorporating an external party. Such a collaborative 
approach could significantly promote efficient problem-
solving and iterative design, ensuring a user-centered 
solution while upholding technical excellence. 
Furthermore, while this project does not include the 
application’s administrative role, the envisioned admin 
would allow healthcare professionals to customize 
thresholds, configure alarm settings, and organize room 
schemes specific to the hospital’s environmental 
standards and lay-out. 



Additionally, a future opportunity for SmartQare came 
forward during the project, in incorporating a terminology 
settings environment where variables, such as ‘unit’, 
‘pieper’, ‘DACU’, and ‘Dagstartbord’ can be filled in to align 
with the communication style and mental models of the 
hospitals. As a result, this desired customization could 
greatly enhance daily usability and contextual relevance 
for nurses in their specific cultures in different hospitals 
worldwide.
 

minimum of 5 participants, however, would be necessary 
to yield comprehensive insights for smartQare to further 
advance the investigation (Nielson, 2024). All participants 
had a Dutch nationality and represented 
different age categories.
  




At the start of the investigation, 
participants were only provided 
with the following background 
information: “During this user 
test, your name is Fenna Kamp, 
you’re at the level vakgeleerde 
verpleegkundige, and you are 
assigned to Unit 5”.

   
  




The first part of the test focused on assessing the 
intuitiveness of the monitor hallway application. 
Participants were asked to view a given screen they had 
never seen before and think aloud as they interpreted the 
information presented. This process provided qualitative 
insights into their cognitive processes, revealing how 
easily they could navigate the interface, understand the 
displayed data, and identify key information upon 
interpreting it for the first time. Additionally, participants 
were shown an example of the nursing station monitor 
and asked to rank the elements based on which caught 
their attention first, second, and so on.
  


   
  




The second part of the investigation involved an 
interactive interface for the login application, in which 
participants were assigned a series of tasks to complete. 
Consequently, it could be  assessed how 
intuitively the participants could interact with the system, 
how accurately they could complete each 
task, and whether any issues arose during the process. 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Technical realization

Validation

The final design of the SmartQare interface application 
could incorporate diverse technological capabilities to 
enable seamless user interaction, with careful 
consideration of the frontend, backend, possibly distinct 
user roles, and administrative functionalities. For this 
project, an example of real-time data presentation was 
developed by modifying .svg components originally 
designed in Figma, a specialized web application for 
interface design (Figma, 2024). Subsequently, the .svg 
code was scrutinized and integrated using PHP, enabling 
it to be displayed via a web browser running on a 
Raspberry Pi (Appendix J). This approach illustrates the 
feasibility of processing data transmitted from the viQtor 
device using NB-IoT protocols, such as MQTT or HTTP, and 
incorporating it into the application’s layout, providing a 
foundation for real-time visualization and interaction.




To validate the design, a final user test was conducted 
with the target user at Catharina Ziekenhuis (Appendix K). 
Participants were required to hold a minimum 
educational level of vakgeleerde verpleegkundige to 
guarantee substantial experience in the general ward, 
along with the condition that they had not previously 
participated in the research. Due to accessibility 
constraints within the healthcare environment, only three 
participants could be recruited for the user test. A 
 

For effective implementation, a hybrid approach could be 
employed, combining a web server for centralized 
scalability and a lightweight local program integrated 
through APIs to ensure real-time functionality, offline 
resilience, and adaptability for international deployment. 
The vision for the final design delivered in this project is 
for the company to assign a highly skilled programmer 
as part of their smartQare team. As a result, this 
individual would be included in optimizing the system’s 





SVG changing video





(Adobe Stock, 2024)

https://tue.susandraaijer.nl/smartQare/demo5.php?offset=220


needs from the ground up.

Furthermore, limitations emerged during the final stage 
of user testing, particularly concerning the number of 
participants that could be included. Another constraint in 
this evaluation stemmed from the extensive nature of the 
final design, which made it unfeasible to test all 
components. As a result, only a portion of the final design 
could be included in the validation user test.
 

Additionally, the research conducted for this project was 
limited to two hospitals in the Netherlands, which may 
restrict the generalizability of the findings. This localized 
focus may have overlooked regional variations in 
workflows, regulations, mental models, and user needs, 
potentially limiting the broader applicability of the design 
solution to other healthcare systems or geographical 
contexts.

 

The findings from this project illuminated the complex 
array of technical tools and information systems 
currently employed in the general ward. These systems 
include the Electronic Patient Record (EPR), daily Excel-
based planning documents, printed schedules listing 
pager numbers, the electronic pager database, and the 
pagers ('piepers') themselves. In this landscape, 
smartQare plans to introduce a new application, a move 
that may be met with resistance from end-users already 
navigating a multitude of systems.
 

  

 Looking ahead, smartQare has an opportunity to better 
address the core needs of nurses in the general ward by 
developing a unified platform that converges essential 
functionalities into a single application (Figure 21). Such  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Results

After the initial interpretation, all participants 
correctly understood the entire monitor screen per 
unit (Appendix K). They immediately recognized the 
blocks as room segments and observed the room 
numbers were displayed at the top, with the age 
listed as a subheader and the activity positioned at 
the top-left. Participant 1:  “Ik denk dat de bovenste 
regel bij elke kamer..”. Furthermore, all participants 
correctly explained what each vital sign represents, 
and it was confirmed through their explanation that 
this manner of reading the data actively leads to 
cognitive interpretation, Participant 2: “Ik zie de 
temperatuur heel laag bij iedereen” Participant 1 
even actively expressed “Ja ik kan dat wel lezen, ja, 
zeker. Ik vindt het juist goed zo dat er niet alleen 
maar letters staan”. Furthermore, all participants 
explained a similar pattern in explaining which 
elements draw the most attention in the nursing 
station monitoring screen, with minor deviations to 
the less attention-seeking elements. Participant 2 
explained: “A goed, dit valt wel meteen op 
(valararm) en hier inderdaad een rood en een geel. 
Dat zie je natuurlijk ook weer in je oog opslag. In 
principe moet je daar op sowieso op anticiperen.” 
en Participant 1: “Eerst springt bij mij dit eruit 
(gevallen patiënt) dat springt echt het beste eruit, 
en dan dus die tekentjes (alarm blokjes rood&geel), 
als iets gewaarschuwd wordt, zeg maar. En pas 
echt later wel de EWS-scores, en die (Wifi-uitval 
icoon) viel mij eigenlijk helemaal niet op”. 
Additionally, all participants accurately explained 
the visualization of a past threshold exceedance, 
Participant 2 for example expressed: “Ja dat ze dus 
afwijkend zijn geweest, de controles, dat het nu wel 
weer oké is maar dat je dus terug kan zien, oh 



  
 
 

daar ging het even mis”. In the user test of the login 
application, all participants successfully completed 
the task of accessing more information about a 
'pieper' notification through the home screen. They 
were also able to accurately explain the activity 
level of the individual at the time of the alert. 
Notably, Participant 1 immediately grasped the 
meaning of the x-axis on the trendline graphs, 
evidenced by their remark: “Nee, er is al eens een 
keer een melding geweest, iets na 15:00 denk ik, 
ongeveer.” Additional feedback included a general 
observation that the numbers displayed on the 
monitor tab were somewhat small and difficult to 
read. However, participants did appreciate the 
ability to evaluate all patients simultaneously within 
a single tab, highlighting the efficiency and value of 
this feature.
 
 

Future works
Limitations

Future steps

The scope of this project was inevitably shaped by 
smartQare’s specific vision and approach to addressing 
user needs and challenges within the healthcare sector. 
While the potential for incorporating future devices was 
considered, the tangible device, viQtor, remained central 
in the design of the final user interface. Consequently, a 
limitation of the design solution is its dependence on 
viQtor and potential collaborations with the company, 
rather than building a solution based solely on user 


Part 2
Part 1

https://www.figma.com/proto/JZhNVuvQDOOBZ5Eq7m4GPx/Catharina-User-test-2?page-id=0%3A1&node-id=1-2148&p=f&viewport=879%2C455%2C0.07&t=c6ZW7DbG4e4Do69N-1&scaling=min-zoom&content-scaling=fixed&starting-point-node-id=1%3A2148&show-proto-sidebar=1
https://www.figma.com/proto/VzSp59YCfJsfCbVQlPLmaC/Catharina-User-test-1?page-id=0%3A1&node-id=1-4&p=f&viewport=116%2C345%2C0.12&t=E0M9C74U65hOHmVp-1&scaling=contain&content-scaling=fixed&starting-point-node-id=1%3A4


Catharina Ziekenhuis and Laurentius Ziekenhuis for their 
welcoming attitude toward the research efforts, 
facilitating access to their hospitals, and enabling the 
research endeavors to take place smoothly. These 
collaborations played a crucial role in shaping the 
project's development and allowing for its meaningful 
outcomes.
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enhance operational efficiency by eliminating the 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Furthermore, integrating vital signs data with other key 
patient information, such as medical background and 
medication history from the EPR, could not only improve 
usability but also support better clinical decision-making, 
ultimately enhancing patient care.



From a technical perspective, combining both Electronic 
Patient Record (EPR) data and vital sign information into 
one cohesive system would enable the retrieval of all 
necessary patient details within the individual patient 
overview tab of the developed final design. This would 
simplify the process, avoiding the need for collaboration 
with external companies to gather this data. Looking 
further into the future, incorporating AI into the platform 
could take the system to the next level by providing 
notifications based on a holistic view of the patient's 
entire casus. By considering factors such as surgical 
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more nuanced and contextually informed alerts.
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Appendix J SVG Alteration [video] 

image.php





bijvoorbeeld: image.php?atc=flat&age=23&room=12-b  laat iemand met leeftijd 23 jaar op kamer 
12-b liggend in bed zien 





In het lege plaatje wordt dan het commentaar <!-- activity image here -->, @age en @room 
vervangen door een klein stukje svg code en tekst.





Onder de onderstaande php code het lege plaatje en het rennende mannetje als voorbeeld.





php code:





<?php





if (isset($_GET['act']))   $act= $_GET['act'];     else $act="empty";


if (isset($_GET['bpm']))   $bpm= $_GET['bpm'];     else $bpm="87";


if (isset($_GET['resp']))  $resp=$_GET['resp'];    else $resp="19";


if (isset($_GET['temp']))  $temp=$_GET['temp'];    else $temp="32";


if (isset($_GET['age']))   $age= $_GET['age'];     else $age="40";


if (isset($_GET['cews']))  $cews=$_GET['cews'];    else $cews="0";


if (isset($_GET['room']))  $room=$_GET['room'];    else $room="56";


if (isset($_GET['spo']))   $spo= $_GET['spo'];     else $spo="98";


if (isset($_GET['cewsc'])) $cewsc= $_GET['cewsc']; else $cewsc=auto_cewsc(intval($cews));





function auto_cewsc($c)


{


 if (($c>=0) && ($c<=4)) return "purple";


 if (($c>=5) && ($c<=6)) return "yellow";


 if (($c>=7) && ($c<=8)) return "orange";


 if (($c>=9) && ($c<=9)) return "red";


}





$image = file_get_contents('images/default.svg');





$to_replace="<!-- activity image here -->";


if ($act==="run") $image = str_replace($to_replace, file_get_contents('images/
activity_running.svg'), $image);


if ($act==="flat") $image = str_replace($to_replace, file_get_contents('images/
activity_flat_in_bed.svg'), $image);


if ($act==="up") $image = str_replace($to_replace, file_get_contents('images/
activity_up_in_bed.svg'), $image);


if ($act==="walk") $image = str_replace($to_replace, file_get_contents('images/
activity_walking.svg'), $image);





$to_replace="<!-- cews ball comes here -->";


if ($cewsc==="orange") $image = str_replace($to_replace, file_get_contents('images/
cews_orange.svg'), $image);


if ($cewsc==="purple") $image = str_replace($to_replace, file_get_contents('images/
cews_purple.svg'), $image);


if ($cewsc==="red")    $image = str_replace($to_replace, file_get_contents('images/
cews_red.svg'), $image);


if ($cewsc==="yellow") $image = str_replace($to_replace, file_get_contents('images/
cews_yellow.svg'), $image);











$image = str_replace("@bpm",  $bpm,  $image);


$image = str_replace("@resp", $resp, $image);


$image = str_replace("@temp", $temp, $image);


$image = str_replace("@age",  $age,  $image);


$image = str_replace("@cews", $cews, $image);


$image = str_replace("@room", $room, $image);


$image = str_replace("@spo",  $spo,  $image);





printf("%s",$image);





?>



het lege plaatje:





<svg width="272" height="334" viewBox="0 0 272 334" fill="none" xmlns="http://www.w3.org/2000/
svg">





<!-- Reference the external font -->


<style type="text/css">


  /* Regular font */


  @font-face {


      font-family: "Outfit";


      src: url("fonts/Outfit-Regular.ttf") format("truetype");


      font-weight: normal;


      font-style: normal;


  }





  /* Bold font */


  @font-face {


      font-family: "Outfit";


      src: url("fonts/Outfit-Bold.ttf") format("truetype");


      font-weight: bold;


      font-style: normal;


  }
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Appendix J SVG Alteration [video] 

</style>





<rect x="1" y="1" width="253.536" height="315.768" rx="15.783" fill="#FFFFFF"/>


<g filter="url(#filter0_d_166_1713)">


<rect x="1" y="1" width="253.536" height="315.768" rx="15.783" fill="#FFFFFF"/>


</g>





<text fill="black" xml:space="preserve" style="white-space: pre" font-family="Outfit" font-
size="25.3536" letter-spacing="0em"><tspan x="79.0859" y="46.249">@room</tspan></text>


<text fill="black" xml:space="preserve" style="white-space: pre" font-family="Outfit" font-
size="13.8292" letter-spacing="0em"><tspan x="79.3657" y="64.1705">@age jaar</tspan></text>





<text fill="#1B0954" xml:space="preserve" style="white-space: pre" font-family="Outfit" font-
size="8.77369" letter-spacing="0em"><tspan x="196.654" y="76.4269">cEWS</tspan></text>





<!-- status info here -->


<!-- cews ball comes here -->


<!-- graphs here -->


<!-- data rectengular 4 here -->


<!-- rectengular background here -->


<!-- 1 bpm here -->


<!-- 2 resparation here -->
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Appendix K Validation - user test
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Appendix K Validation - user test
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Appendix K Validation - user test
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Appendix K Validation - user test


