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VIRUSES

Adapted Ministerie VWZ (2018)

• Not resilient enough

• Flexibility desirable
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INCREASE IN DEMAND

Adapted Ministerie VWZ (2018)

• Ageing population

• Medical-technical and 
ICT developments
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DIGITALISATION

Adapted Ministerie VWZ (2018)

• Improvement in 
quality

• Decrease in cost
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DIGITALISATION

Adapted Ministerie VWZ (2018)
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PROBLEM STATEMENT

Transformations
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PROBLEM STATEMENT

Covid19-
pandemic, other 

viruses

The problem

                              
                     

                           
                                    

                     
                     
                     

Transformations

Coalition Agreement Medical 
Specialists Care 2019-2022

Mismatch in
Demand and supply

Increase in 
demand; aging 
population & 

medical-technical 
developments 

Digitalisation, 
innovation
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1940 - 2006
Cutler’s healthcare reform

2008
Disbanding 

‘Bouwregime’

Dependable on 
production – real 

estate strategic tool
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To what extent can smart tools & layout 
contribute to a more efficient and effective
use of scarce resources 
in the outpatient department 
of a Dutch hospital? 

Research question
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Type of research

Methods
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Type of research

Methods

Qualitative approach
• Literature review

• Real estate management 
• Outpatient department
• Smart tools

• Case study 
• Interviews
• Project visit

• Validation
• Project visit
• Expert panel meeting

Triangulation
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Interviews
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Case study

1

2

3



33

Case study
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Real estate management

Public real estate management aims at adding value to performance by
• Balancing organisational, financial, functional and physical perspectives, 

variables and performance criteria in every decision about PRE portfolios
• Matching supply and demand in time, connecting operational and 

strategic processes.

(Den Heijer, 2021)
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Real estate management

(Den Heijer, 2021)

Four perspectives model
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Real estate management

(Den Heijer, 2021) (Den Heijer, 2021)

Four perspectives model Four perspectives model
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(Den Heijer, 2021)

Real estate management

States of matter model
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Outpatient department

“Integral capacity management is 
matching supply and demand of care 

at all levels in the organisation.”

(Interviewee F1, 2021)

(Speet, 2021)
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Outpatient department - layout
Spatial separation of front office and back office
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Smart tools

“A smart tool is a service or product which collects (real-time) 
information on space use to improve the space use on the current 

campus on the one hand, whilst supporting decision making on the 
future space use on the other hand.”

(Valks, Arkesteijn, and Den Heijer , 2018)
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Smart tools

Sensing

(data collection)

Network

(data processing)

Application

(data provision)

Smart tools

Architecture IoT

Frequency, occupancy, identity, activity

Big Data Hospital Control Centre (HCC)
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Cases

Layout space use rigid Layout space use 
somewhat flexible

Layout space use flexible

WKZ Utrecht Deventer Ziekenhuis Zuyderland Sittard

Consultation/examination rooms

Central area

Offices
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Whilhelmina Kinder Ziekenhuis (WKZ) 

Consultation/examination rooms

Central area

Offices

(Interviewee A1, 2021)

“We also have a general 
outpatient square, but 

this is not used.”

“Some people don’t want 
to have to reserve a 

workplace in advance.”

(Interviewee A4, 2021)
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Deventer Ziekenhuis  
“I guess that 70% of the 
rooms are generic and 
thus interchangeable.”

“The advantages are 
theoretical, but we make 

limited use of them in 
practice.”

(Interviewee B3, 2021)

(Interviewee B1, 2021)

Ground floor

First floor

Consultation/examination rooms

Central area

Offices
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Zuyderland Sittard-Geleen 
“Roughly speaking, 60% of 
the consultation rooms are 

designed to be generic.”

“We have an apparent 
separation of patients, visitors 
and healthcare professionals. 

I think this contributes 
positively to the perception of 

the hospital. However, the 
flexible concept was 

abandoned fairly quickly in 
order to divide the spaces per 

specialism.”

(Interviewee C4, 2021)

(Interviewee C1, 2021)

Consultation/examination rooms

Central area

Offices
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Cross-case analysis

The Outpatient Department The organisation Smart Tools
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Cross-case analysis

(Interviewee A2, 2021)

“Once we had made the occupancy transparent 
and understandable, it turned out that 20% of the 

rooms were always available.”

• Mostly generic consultation/examination rooms

• Specific specialisms: gynecology, ENT, oral surgery, etc

• Flexible use of rooms within the specialism, but not 
between the specialisms

• Spatial separation of front office and back office is pleasant 
(or desired in case 1)

• Follow-up appointment is made at the front desk → online 
is preferred.

• Registration upon arrival by using a registration kiosk or 
mobile app is preferred → hospitality

The Outpatient Department The Organisation Smart Tools
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Cross-case analysis

(Interviewee B2, 2021)

• Supporting business & medical discipline 

• Dual management

• Specialists are divided into groups of specialisms (units) 
→ ‘independent islands’ 

• Multidisciplinary consultations →more cooperation 
between specialisms

The Outpatient Department The Organisation Smart Tools

“The medical specialists work very independently, 
which is logical, because they are specialised 

professionals.”
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Cross-case analysis

(Interviewee C2, 2021)

• EPD (electronic patient document) is the primary source

• All cases perform e-consultations or telephone 
consultation.
• Case 1 goal; 50% remote working

• Case 2 goal; -

• Case 3 goal; 33% remote working

• No shortage of rooms after insight in occupancy 
• This is entered manually (Excel or MedSpace)

• A link between space allocation program and EPD (and 
registration kiosk) is desirable

• Only Case 3 has an HCC

The Outpatient Department Smart ToolsThe Organisation

“The integral coherence between the patients, the 
staff and the rooms is completely missing in the 

outpatient department. We only have production 
information at our (ICM) disposal.”
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A. My hospital B. The resilient hospital C. The healthy society

Organisational • Dedicated rooms - monofunctional. 
• No sharing of spaces. 
• Processes organised per specialism. 
• Great hierarchy.

• Generic consultation rooms, used by 
multiple specialisms.

• The primary process is uniform for all 
specialisms. 

• Rooms suitable for e-consultations and 
home monitoring in back office. 

• Generic consultation rooms,
• The process is unified, no different 

units.

User • Specialists divided in units. 
• Permanent workplaces allocated.
• Mostly monodisciplinary consultations

• Specialists divided in units 
• More multidisciplinary consultations
• Rooms or facilities are no longer 

exclusive 

• Specialists are divided along care 
pathways

• Mostly multidisciplinary consultations
• Specialists sometimes work from home 

– fewer patient visits. 
• Rooms or facilities are no longer 

exclusive

Financial Same number of resources available. Negotiations with the health insurer on number of DTC’s.

Physical • Same number of m2
• Counter and waiting area per 

specialism
• Front office and back office are 

concentrated in the outpatient area

• Same number of m2 
• Counter per cluster of specialisms
• Waiting is customized
• Front and back office are spatially 

separated

• Fewer number of m2
• Fewer patient visit hospital (virtual)
• Waiting is customized 
• Front and back office are spatially 

separated

62

Future model
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“New digital technologies have shifted our views on health. Mobile 
apps and sensors are providing a more holistic view of health.” 

Van den Brink, Hekster & Van der Wilt, 2021
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“New digital technologies have shifted our views on health. Mobile 
apps and sensors are providing a more holistic view of health. 

But there are downsides too…”

Van den Brink, Hekster & Van der Wilt, 2021
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“New digital technologies have shifted our views on health. Mobile 
apps and sensors are providing a more holistic view of health. 

But there are downsides too.

The overdose of online health information and the availability of 
health checks have led to healthy-but-anxious people. And the concept 

of the proactive and responsible patient does not lead to more, but 
rather less autonomy and self-management, critics say.”

Van den Brink, Hekster & Van der Wilt, 2021



A. My hospital B. The resilient hospital C. The healthy society

Organisational • Dedicated rooms - monofunctional. 
• No sharing of spaces. 
• Processes organised per specialism. 
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• Generic consultation rooms, used by 
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Physical • Same number of m2
• Counter and waiting area per 

specialism
• Front office and back office are 

concentrated in the outpatient area
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Future model
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Mindset change

(Expert panellist, 2021)

“This really is a mindset change! 
Improvement starts with creating insight 

and awareness, that is the most 
important, this will then follow by the 

willingness to change ”

(Den Heijer, 2021)
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Mindset change

(Expert panellist, 2021)

“This really is a mindset change! 
Improvement starts with creating insight 

and awareness, that is the most 
important, this will then follow by the 

willingness to change ”

(Den Heijer, 2021)

Generating information Feedback loop Improvements
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Information dashboard

                            
                     

• Occupancy rates

• Peak moments

• Schedules 

Department manager

                            
                     

• Registration

• Wayfinding

• Appointments

• Medical 
information

• Medical passport

Patient

                            
                     

• Schedule

• Occupancy

• Connected to EPD

• Tracking medical 
equipment

Medical specialist
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To what extent can smart tools & layout contribute to a more efficient and 
effective use of scarce resources in the outpatient department of a Dutch 

hospital? 

Conclusion
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Recommendations

Future research Practice
• Uniformity in the hospital

• More in depth research on a specific area

• Cost and time of implementation

• In depth research per specialism

• Change of the scope

• Include the users

• Pilot projects

• Security risks and privacy

• One platform only or link multiple 
platforms

• Don’t be digitally dependent

• Learn from other sectors



“Smart technology is a means to an end, 
but not an end in itself”

73

- Thijs Wichers
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Extra slides
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Discussion & limitations

Discussion Limitations
• The research has provided insights in how 

smart tools and layout can contribute to 
an efficient use of space in the OD

• It showed how only the adjustment of 
layout is not enough, and a compromised 
solution is important

• The hospital is a traditional organization, 
this should be considered when 
implementing innovations (smart tools) 

• The human touch of healthcare should be 
considered

• Timeframe, only limited number of cases. 

• Complex organisation, implementation is 
a research on itself

• Culture of the organisation, a sensitive 
topic

• Smart tools have not yet, or very recently 
been implemented. 
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Selection criteria

Case study Expert panel
• Industry: hospital real estate

• Project: outpatient department (OD)

• Location: situated in the Netherlands

• Specification: real-time data could be 
measured

• Specification: provide insight in ICT-
structure

• Specification: various specialisms are 
located in the OD

• The panellist has experience in 
healthcare real estate

• The panellist has experience in the 
outpatient department of a Dutch 
hospital

• The panellist has experience with integral 
capacity management (ICM)

• The panellist has not been involved in 
this research or in one of the case studies

Panellists: AT Osborne, senior consultant - AT Osborne, 
consultant - AMC capacity manager
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Expert panel

• Statement 1: The primary process must become more uniform between the various specialisms. 
So the outpatient department becomes more of a single entity and consists of fewer 
'independent islands’.

• Statement 2: A flexible concept (separation of front office and back office & generic 
consultation/examination rooms) should be better utilised between different specialisms, as is 
already the case within the specialism.

• Statement 3: The implementation of smart tools is more successful as the layout of the outpatient 
department becomes more flexible.

• Statement 4: The Covid19 pandemic is accelerating the implementation/acceptance of smart 
technologies.
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Added value


