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What does architecture mean for healthcare facilities?

Source: Reformatorisch Dagblad
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‘‘Bad Hospital design is making us sicker’’
- The New York Times, 2017

Source: Getty Images
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Changing the design approach for healthcare design?
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‘Unhealthy’ 
consequences
of urbanization

Developments in 
healthcare that need 
interference. Focus 
on the environment 

of healthcare 
facilities

Vacant (large) post 
65 buildings which 
can have negative 

environmental 
impact when 
demolished
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Existing trend: the healing environment

‘‘An environment which supports recovery, well-being and experience in such a way 
that it benefits the healing process.’’ 

Source: RIVM
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Overall design question:

In what way can the healing environment as an user-centred design approach of a 
rehabilitation hotel within an urban context be of value for the (medical) well-being of 

the users, the surrounding context and all its inhabitants?
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Design program: 
a short stay rehabilitation hotel with semi-public functions

Rehabilitation centre
50%

ca. 4.500 m2 BVO

Practitioners
20%

ca. 2.200 m2 BVO

Semi-public functions
30%

ca. 2.800 m2 BVO

- Fitness centre     ca. 450 m2

- Sports hall     ca. 300 m2

- Welness/spa (with swimming pool) ca. 450 m2

- Auditorium     ca. 750 m2

- Cafetaria (ca. 1,8 m2 per person) ca. 600 m2

- Communal spaces/ retail spaces  ca. 250 m2

- Practitioner spaces (16-25 m2 p.r.)
- Private gymnasium ca. 60 m2

- Meeting rooms (20-25 m2 p.r.)
- Communal spaces

- Patient rooms short-stay (ca. 15 m2 per room) 
- Sanitary spaces (ca. 4 m2 per 2 rooms)    
- Communal spaces for patients 
- Private spaces for patients (ca. 10 m2 per room)        

O
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0
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Leiden centre

A44 LUMC

< The Hague < The Hague

Amsterdam > Amsterdam >
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LUMC

Stationsplein 107

Development zone
station area

Leiden station area as casus location for using existing building stock
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Development station area Leiden

Source: Gemeente Leiden & Leidsch Dagblad
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• Ca. 10.000 m2 building space
• Designed by: Ir. J. Jonkman & P. van Dorp
• Built in 1963-1966
• High ground floor level
• Availability of soutterain
• (Monumental) staircase facade
• Close to LUMC (Leiden Medical University)
• Two faces, each with own character (busy north, calm south)

Casus environment: Stationsplein 107 - Leiden
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‘Classical recipe of the healing environment’ - Van den Berg (2005):

Daylight   -   Nature   -   Fresh air   -   Silence (acoustic comfort)



Where to start designing a healing environment? 



3. Designing the macro-scale healing environment 17

Where to start designing a healing environment? 

> Macro-scale, the direct context
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small-scale functional differentiation 
(with integration of care and user 
value for local residents as points of 
attention)

Area vision: decreasing ‘local healthcare segregation’
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Adding of (raised) nature 
park with exercise 
possibilities and upgrading 
the existing one

densification operation = greening: new 
green public space continues into the building 
and vice versa.

Division between ‘accesible’ 
and ‘inaccesible’ nature

Healthier

Area vision: making the local area healthier
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Area vision: Physical connection between rehab and LUMC
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Wide enough for specific dual 
bikes

Added places to stay on the 
bridge with views to context

> No large-scale infrastructure (already 
exists), but a fine-meshed fabric for cyclists 
and pedestrians connecting to the existing 
environment and residential area

Train track
Rehabilitation center

+
ca. 12-15m

Area vision: Physical connection between rehab and LUMC



‘Urban bustle’

‘Neighborhood calm’

Ontwikkelingsgebied
Station Leiden

LUMC complex

Het Kapsa bakje
(play garden)

Historical city centre

Area C

Area B

Area A
Stationsplein 107
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Area A: ‘Entrance to the city’
• Public atmosphere
• Urban bustle, spaces to rest and 

meet
• Main entrance to the building
• Enlarged ‘terp’ to provide extra 

seating spaces on tribune 
structure

• Training facilities on different 
substrates

Area B: ‘The quiet backyard’
• Practice at rest in an calming 

space
• Public park but with a private 

feeling of calmness
• Much greenery
• Enlarged ‘terp’ by undeground 

functions (auditorium), providing 
space for terrace

Area C: ‘The pictorial bridge’
• Continuing the green ribbon
• Viewpoints on the route
• Practise space for mobility 

excercises 
• Connection to the medical area of 

Leiden (LUMC)

Area vision for design
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Site plan (with ground level)
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The existing building

Southwest facade

G
lass in lead facade

2250 mm

Structure on roof insisting 
strong roof construction

Relatively large amount of 
windows on facades Different window structure 

but same type of grid

Higher ceiling height throughout 
whole ground level

Rebuilding and reusing facade 
composites with better insulation

Reusing windows frames for 
new facade parts

Remain structure



Overall structure
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The existing building



Now: Brutalistic, not embedded in the surrounding area...

After: ‘Softening’ the building and anchoring it in the environment, 
which is also transformed > focus is shifted to the landscape



Now: Brutalistic, not embedded in the surrounding area

> The intervention of adaptive reuse needs to transcend the level of the 
building as an object, and concerns the environment in its totality and all its 

facets

After: ‘Softening’ the building and achoring it in the environment, 
which is also transformed > focus is shifted to the landscape
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Sight to nature and calmness

Sight to city and bustle

Main interventions: interaction with the environment



Extensions

Subtractions

with inner g
ardens
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ca. 7,5 m

ca. 2,5 m

ca. 6,5 m

ca. 6-8,2 m

Sight to nature and calmness

Sight to city and bustle

Main interventions: interaction in- and outside

> Densification operation = greening: new 
green public space continues into the 
building and vice versa, the building extends 
more into the public space.
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Sight to nature and calmness Sight to city and bustle

Extension into the puclicGreenery accesses building

Main interventions: interaction in- and outside
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Roof functioning as 
rainwater collector
+ solar panels

Using rainwater
for e.g: heating + 
cooling, toilets

Elevated park for 
social activities

Inaccesible 
biodiversity
roof garden

Adding a roof garden 
pavilion

ca. 6mca. 30m

Main interventions: the roof garden pavilion



PUBLIC PLINTH
TREATMENT SPACES

PUBLIC FUNCTIONS BOH + STORAGE
BOH + INSTALLATIONSINSTALLATIONS

TREATMENT SPACES
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS

MEETING

BIODIVERSITY GARDEN

KITCHEN GARDEN
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Integrating the program into the building

0mm=peil

P-2975

P-5950

+4200

+7700

+11.200

+18.600

+22.100

ca. +25.600

+14.700



Roof: ca. 875 m2
kitchen garden pavilion (ca. 140 m2)

Floor 3-6: ca. 3.900 m2
client private hotel rooms 

Roof: ca. 550 m2
Biodiversity garden (non-accessible)

Floor -2: 
BOH + installations (ca. 400 m2) 

Floor -1 - -2: ca. 600 m2
BOH audtirorium + storage

Floor -1 - -2:
Auditorium (ca. 300 m2)

Floor 1-2: ca. 2.400 m2
treatment spaces

Ground level: ca. 1.200 m2
public plinth

• Cafetaria
• Shops/beauty shops
• Kindergarten
• Fitness

• Kitchen garden
• Meeting space

• Spa/sauna
• Auditorium foyer
• (Rentable) conference halls

Floor -1: ca. 900 m2
Extra public functions

Ground level:
Sports hall (ca. 300 m2)
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Integrating the program into the building



Empowering the healing environment

Optimizing the experience of various users: ‘the user is central’. 

Key concepts: Nature, light, air, space, color, acoustic comfort, material 
properties and relaxation by social interaction.

(Results from research phase)
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Creation of user-centered ‘atmospheres’



-2     +2
Stronly

disagree
Stronly
agree
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Virtual reality tests - Survey

Sub themes of wellbeing scale from Watson (2018)
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Satisfaction

Affect

Competence

Relatedness

Autonomy

+1 +1

+1 +1

+1,5

+1,5

+1,5

+1,5 +1,5

+1

+0,5 +0,5

+0,5 +0,5

+0,5

Sterile materiality

• Concrete (flooring)
• Linoleum (flooring)
• Plaster (walls/ceiling)
• Cast (suspended ceiling)
• Light timber (window frames)

> Suitable for:
• Spaces without distraction 

of other people
• Low infection rate spaces
• Calming space for people 

with too many incentives
• Specific treatment spaces 

which do require not having 
any chances of infection or 
external incentives

• Timber (flooring)
• Concrete (flooring)
• Carpet (flooring)
• Plywood (construction/walls)
• Fibreboard (wall elements)
• Extensive greenery (walls/

ceiling)
• Natural stone (wall elements)
• Lime plaster (ceiling)
• Dark wood (extra floor/wall/

ceiling elements)
• Wood (window frames)

> Suitable for:
• Entrance spaces where 

people are introduced to 
the building

• Cafeteria/restaurant 
spaces

• Spaces where people can 
meet each other

• Patient rooms where 
people can feel at home

Biophilic materiality

• Timber (flooring)
• Concrete (flooring)
• Plaster (walls)
• Cast (susepended ceiling)
• Light timber (window frames)
• Dark wood (extra floor wall/

ceiling elements)
• Greenery (wall elements)
• Plywood (walls)

> Suitable for:
• Spaces demanding less 

distraction/incentives
• Welcoming spaces to feel at 

ease
• Treatment/exercise spaces

Balanced materiality

* Scores equals influence
(based on wellbeing questionnaire)

Creation of ‘atmospheres’



PUBLIC PLINTH
TREATMENT SPACES

PUBLIC FUNCTIONS BOH + STORAGE
BOH + INSTALLATIONSINSTALLATIONS

TREATMENT SPACES
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS
CLIENT PRIVATE ROOMS

MEETING

BIODIVERSITY GARDEN

KITCHEN GARDEN
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Integrating atmospheres into the building

BIOPHILIC

BIOPHILIC

BALANCED
> Bridge

BALANCED
BALANCED

STERILE

STERILE

STERILE
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Cafetaria

0m 10m
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Cafetaria

0m 10m
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The public plinth
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Creating the public plinth: sketching

Key Elements:
• Public transparant character
• Parkside: rustic, thus cafetaria + winter garden terrace
• Sportshall connected to fitness space and spa
• Large auditorium undeground
• Multifunctional shopping street connected to cafetaria
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Cafetaria

0m 10m

Floor plans of 
upper levels
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Creating the treatment spaces: sketching

Key Elements:
• Avoid ‘long and straight’ hallways and treat them as 

elevated streets
• ‘Playful’ structure with activating elements in the in-

between spaces
• Every large treatment space should have sight to the 

indoor gardens
• Seperate part of the treatment area where staff can 

meet and work
• Space for small (private) gymnasium
• Providing tantalizing but also less tantalizing zones
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Social interaction

Social interaction

Treatment

Treatment

Private
offices

Central
meeting + 
rise points
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1.

1.1.1.

1. Treatment space
2. Meeting space
3. Gymnasium
4. Private space
5. Workspace staff
6. Toilets
7. Disabled toilet
8. Activity space
9. Community space
10. Back of house/ storage

1.

2.

2.2.

2.

2.

2.

10.

10. 10.

9

3.

4.

5.

6.
6.

7. 8.

8.

5.

4. 4. 4. 4.

2.

2. 2.

2.

1. 1. 1.
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Creating the short-stay private rooms: sketching

Key Elements:
• More seperate community spaces instead of one big space
• Sight to the indoor gardens focused for the community 

spaces, not the rooms.
• Idea of a ‘street’ (no straight lines) instead of hotel concept
• Small auditorium space on upper floor to connect with 

people
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Central
meeting + 
rise points

Private short-stay
aparments with 

shared bathrooms
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1. Private short-stay room
2. Community space
3. Kitchen
4. Disabled bathroom
5. Meeting space
6. Toilets
7. Disabled toilet
9. Back of house/ storage

1. 1. 1. 1. 1. 1.

1.

1. 1. 1. 1.

1.

1. 1. 1. 1.

1.1.1.
1.1.

3.

4. 4.

4.

8.
5.

5.

5.

5.

6.
6.

7.

4.

4. 4.

4.4.

4.

4. 4. 4.

4. 4.

4.

1.1.

1.1.

2.

2.

2. 2.1.1.



Cafetaria
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Roof pavilion
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Roof pavilion



Cafetaria
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‘indoor’ gardens 
and extensions 
(bay-windows)



Masonry exterior

3750 mm

2250 mm

Cavity
Poored concrete structure

Timber window frame

Space for suspended ceiling

Retractable outdoor sunblinds

Existing thermal line
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Existing situation

Section fragment: existing situation



Extra: timber reinforcement for floors

200 mm floor insulation

Substrate 300-800mm 
(meant for tree size 1/2)

Water repellent protection layer
80 mm drainage layer

160 mm added XPS insulation*
*: when added cavity space is applied

New installed recycled timber frame 
with triple HR++ glass

Integrated outdoor automatic 
sunblinds

New floor finish with floor 
heating integrated (dry system)

Raised floor system (150 mm)
installations integrated

Existing concrete structure

200 mm suspended 
ceiling with 
daylight-color 
lighting integrated
(+ sprinkler system) 

Reclaimed timber 
panel cladding

Recycled timber frame 
with triple HR++ glass

Ventilation integrated in frame

Timber seating construction with 
ventilation shafts integrated

2250 mm

New thermal line

3750 mm
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Section elaboration: indoor garden & extensions (‘erkers’)

Section fragment: new situation



New thermal line

Reclaimed timber panels 
cladding

Timber roof structure 200 mm 
(attached to building structure)

250-350 mm substrate
50 mm drainage layer

ca. 450 mm
suspended ceiling 

Timber structure frame
200 mm

160 mm floor insulation

Timber floor joists 300 mm
(integrated in raised floor structure) 

Outdoor sunblinds 
integrated in window frame

Prefab extension element (ca. 7,5 x 3 x 7,5 m)

Timber frame with triple 
HR++ glass
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Section elaboration: indoor garden & extensions (‘erkers’)

Section fragment: new situation (north-east view)
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Creating the external architectural expression:

Interact with the direct environment and let daylight in, 
but re-use as much as possible (and showing it...)
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North-east facade

Before
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North-east facade

After
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South-west facade

Before
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South-west facade

After



Cafetaria

0m 10mHP

WTW

Build underground 
heatpump 
installation when 
digging hole for 
auditorium

Vegetation roofs 
function as natural 
cooler + insulation + 
rain collection

Mechanical 
extraction of air 
hidden in suspended 
or high ceilings

Installations hidden 
in basement to 
prevent noise

• Floor heating: staying spaces
• Wall heating: traffic areas & activity spaces
• Ceiling heating: large and high spaces

Extensions also function as 
architectural sunshading

Garden pavilion acts as 
rain water collector + 
PV panel roof

Main exhausts located 
on biodiversity roof 
(natural filter)

*In summer: heating 
becomes cooling 

(use ground heat)

PV panels on roof of 
winter garden 

(also act as 
sunshield)

Use (indoor) gardens 
as natural ’filter’ for 
natural ventilation
(surplus could be 

extracted from here)  

As much as possible 
natural ventilation 

(gathered on SW side)

Re-use heat from 
functions (spa/sauna’s)

Store rainwater for heating 
and cooling + plants
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Climate concept



One more thing...



Cafetaria

0m 10m

User’s experience: 
the atmospheres
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Atmospheres are applied as ‘top layer’ 
of the ‘white canvas’

Interchangable

e.g. balanced

e.g. biophilic
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Creating the atmospheres



0m 10m

Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Creating the atmospheres: two examples

Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction



0m 10m

Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Ceiling plants

Wall plants

Creating the atmospheres: two examples
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0m 10m

Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material 
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Creating the atmospheres: two examples

SW SW

NE NE

Ceiling

Ceiling

Outdoor sunblinds

Growing 
lights
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Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Creating the atmospheres: two examples
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Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Creating the atmospheres: two examples

Activating/ 
meeting space

Private meeting 
spaces Meeting + 

relaxation space

Relax Kitchen

Traffic street Traffic street

PMT treatment 
space
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Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Creating the atmospheres: two examples

Less distracting

More natural (material)

Modularity
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0m 10m

Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Less distracting

More natural (material)

Creating the atmospheres: two examples

Ceiling
panels

Modularity
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Floor: +1
Functions: Treatment spaces & communal activity spaces
Overall atmosphere: balanced

0m 10m

Floor: +4
Functions: Communal meeting space for short-stay residents
Overall atmosphere: biophilic
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Key ingredients:
• Nature
• Light
• Air
• Space 
• Color/material
• Acoustic comfort
• Material properties
• Relaxation by 
   social interaction

Creating the atmospheres: two examples



An experience is hard to show in just pictures... 





Overall design question:

In what way can the healing environment as an user-centred design approach 
of a rehabilitation hotel within an urban context be of value for the (medical) 

well-being of the users, the surrounding context and all its inhabitants?



Overall design question:

In what way can the healing environment as an user-centred design approach 
of a rehabilitation hotel within an urban context be of value for the (medical) 

well-being of the users, the surrounding context and all its inhabitants?

Design strategies
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