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Ligh-ng	  healthcare	  facili-es	  
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2004_ Hillary Dalke_ Lighting and Color for Hospital Design 
2004_ Ulrich, Roger: Evidence Based Design 
2006 Jain Malkin – Visual reference to evidence based design (US) 
2009_ Anne Katrine Frandsen – Helende arkitektur (DK) 
 
 
 



Light + Behavior: Light’s Influence on Human Behavior 4 



Light + Behavior: Light’s Influence on Human Behavior 5 



Light + Behavior: Light’s Influence on Human Behavior 

The	  Danish	  situa-on	  
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HOSPITAL	  LIGHTING	  
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Biological 

Visual Emotional  
(Non-visual) 
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Quality	  of	  Light	  
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3. Light received by the eye 
 
2. Light supporting human needs 
 
1. Light level on horizontal plane  

Cuttle C, 2010 ‘Towards the third step of lighting profession 
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Regula-on	  for	  Light	  in	  Danish	  Hospitals	  
(DS703)	  

	  

9 

Patients only have few visual tasks. They require pleasurable surroundings supported by the illumination.  
Staff however need sufficient lighting to perform work that is often highly visually demanding. 
The light color must be selected according to the patients’ needs for a pleasant ‘homelike’ illumination, 
which in most cases is color temperatures no higher than 3000K and a fairly good color rendering of Ra>80 

Pleasant Light atmosphere 

‘Homelike’ illumination 

Pleasurable surroundings 

PATIENTS STAFF 
Visual demanding task lighting 

Sufficient lighting 
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?	  
	  

‘Homelike	  and	  Pleasant’	  
=	  

‘Pleasant	  atmosphere’	  
	  

	   10 
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Atmosphere can not be seen – It must be experienced through other senses and 
an atmosphere occurs rarely through one sense alone, but in an interaction 
between several senses. Atmosphere affects people emotionally.

‘Urban Atmosphere’ Albertsen, N. 1999
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Atmosphere is not ‘A stamp of approval’ for a good taste or a correct architectural 
understanding. Atmosphere is momentary phenomenon available everywhere at all 
times. 
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Atmosphere is not ‘A stamp of approval’ for a good taste or a correct architectural 
understanding. Atmosphere is momentary phenomenon available everywhere at all time. 
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Atmosphere Subject Space 

EXPERIENCING	  ATMOSPHERE	  

‘The Concept of Atmosphere’,  Böhme, Gernot 1993  
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Others 

Technology 

Atmosphere Subject Space 

EXPERIENCING	  ATMOSPHERE	  

Time 

Dalsgaard, Kortbak – Staged atmosphere into a design scene 
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Others 

Technology 

Atmosphere Subject Space 

EXPERIENCING	  ATMOSPHERE	  

Time 

Symbolic interactionism – Herbert Blumer  

? 
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Others 

Technology 

Atmosphere Subject Space 

EXPERIENCING	  ATMOSPHERE	  

Time 

Socio  Cultural 

Stidsen, Kirkegaard 2013 
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Characteristics 

Information 

Effect 

LIGHT ATMOSPHERE 

LIGHT 

TIME SPACE 

USERS 

Pleasure Activity 

Characteristics 

Season 

Period Spatial 
composition 

Surface 

Interior design 

Location 
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LIGHT	  CHARACTERISTICS	  
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LIGHT	  INFORMATION	  
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LIGHT	  FUNCTION	  
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‘Human factors in lighting’, Boyce PR. 2003 
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Equator

SPACE LOCATION 
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North

SPACE LOCATION 
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SPATIAL	  COMPOSITION	  
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SPACE	  INTERIOR	  DESIGN	  
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SPACE	  SURFACE	  
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SPACE	  SURFACE	  
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SPACE	  SURFACE	  
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TIME	  SEASON	  
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TIME	  PERIOD	  
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USER	  CHARACTERISTICS	  
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USER	  PLEASURE	  

33 

Physical Pleasure 

Patrick Jordan ‘ The four pleasures’ 2000  
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USER	  PLEASURE	  
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Psychological Pleasure 
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USER	  -‐	  PLEASURE	  
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Socio Pleasure 
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USER	  -‐	  PLEASURE	  
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Ideo Pleasure 

‘To stand in the shadow of a man’…… 
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Characteristics 

Information 

Effect 

LIGHT ATMOSPHERE 

LIGHT 

TIME SPACE 

USERS 

Pleasure Activity 

Characteristics 

Season 

Period Spatial 
composition 

Surface 

Interior design 

Location 
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‘The roots of an architectural understanding lie in our architectural 
experience. In that way we are all affected by an early experience of these 
spaces, and therefore we unconsciously compare them with later 
experiences of towns, houses and countryside. ‘ 

(Zumthor 2006, Zumthor 2006).  
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Cultural	  preferences	  for	  light	  
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Jordan ‘Reception room’ Foto: Mikkel Bille, 2008 
Luminosity of Protections’  

Danish ‘Reception room’ Photo: Raakjær 2009, 

‘Socio cultural aspects of light atmosphere’ Stidsen, L. 2009
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Explora-ve	  studies	  
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Patients light preferences in 
hospital wards - related to light 
atmosphere in Danish homes 
Stidsen, Bjerrum 2010 
 
Anthropological study  
Photo album based on daily 
activities and use of light 
 
Results: 
Vertically and horizontal zoning 
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Livingroom	  
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Livingroom	  

44 
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Design trend magazine 
1961-2010  
3500 images 
Room categories 
Horisontal and vertical zoning 
Space appearance 

Explora-ve	  studies	  
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Explora-ve	  studies	  

Ac4vity	   Horizontal	   Ver4cal	  

Upstanding	  ac-vity	  
Walking/Working	  

High	  Ligh-ng	  Scenario	   Centre	  of	  space	  

Sibng	  ac-vity	  
Conversa-on	  /TV	  

Centre	  Ligh-ng	  Scenario	   Near	  the	  walls	  

Going	  to	  sleep	  
relaxa-on	  

Low	  Ligh-ng	  Scenario	   Near	  the	  walls	  
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LIVINGROOM	  
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13 
 

1991-1995 and its highest at 86 % in 1966-1970. The percentage distribution in the first four 
groups 1961-1980 is between 72-82 %. From 1981-2000 between 47- 60 %. After 2001 
slightly increasing to between 59-63 %.  
The light distribution in the ‘Low Lighting Zone’ goes from 20% in 1971-1975 to 8 % in 
1996-2000. The percentage distribution is 12% and 9 % in the first two periods. 19-20% from 
1971-1985. 13% in 1986-1990 up to 16% in 1991-1995 and down to 8% and 14 % the last 
three periods.  
Figure 11 shows the horizontal tripartition of light distribution in the period from 1961-2010. 
Here, more than 65 % of the luminaires are in the ‘Centre and Low Lighting Zone’ throughout 
the period and thus 34% as maximum of light in ‘High Lighting Zone’ in the living room in 
the space for relaxation.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: The amount of data in each period of five years and the percentage of 
luminaires placed in a ‘High Light Zone’ (green), ‘Centre Light Zone’ (red) and a 
‘Low Light Zone’ (Blue) in the living room and space for relaxation.  

 
The category ‘Light Appearance’ concerns the evaluation of the intensity of light (INT), the 
distribution the light (DIS) and the daylight contribution (DAY). The three categories follow 
same rhythm throughout the period from 1961- 2010. The registrations in the three categories 
have a slight difference in numbers. From 1966-1970, there is a larger difference where all 
categories rise from (2.50-2.70) with around 0.70 points to (3.22-3.46) and then back to (2.45-
2.53).  
The lowest INT is recorded in 1971-1975 with 2.45 and with the highest of 3.45 in 1966-1970. 
That means that the light intensity varies with 1 point on the scale and thereby from a dim 
lighting with a focus on some parts of the space to enough light to see all the space without 
seeing details. The light intensity is therefore soft and the luminaries can provide enough light 
to see details in a space but the light is not bright. 
The lowest DIS is recorded in 1981-1985 with 2.17 and with 3.22 in 1966-1970. So, the light 
distribution also varies slightly from a space where two or three small, defined light zones are 
illuminated by spots to a varied light distribution with light shaded illumination, comparable 
with Le Klint’s folded lampshades. Again this means that there are often dark areas in the 
space and the light intensity varies around the living room and thereby creates a non-uniform 
light distribution. But there are also many shaded luminaires similar to Le Klints, so it is the 
type of light directed light or soft distributed light.  
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PILOT	  STUDY	  
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TRADITIONAL WARD LIGHTING 
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DESIGNED	  WARD	  LIGHTING	  
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HIGHT LIGHT ZONE 



Light + Behavior: Light’s Influence on Human Behavior 53 



Light + Behavior: Light’s Influence on Human Behavior 54 

CENTRE LIGHT ZONE 
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LOW LIGHT ZONE 
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Traditional ward lighting       vs.    Designed ward lighting  
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SED	  
Seman-c	  Environmental	  Descrip-on	  

Rikard	  	  Küller	  
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Physical	  Environmental	  	  
Eight	  	  factors	  

Pleasantness	   Comfort,	  beauty	  and	  security	  

Complexity	   Liveliness	  and	  variety	  

Unity	   How	  well	  it	  fits	  together	  

Enclosedness	   Size	  and	  degree	  of	  demarca-on	  

Potency	   Intrinsic	  force	  

Social	  Status	   Economic	  and	  social	  

Affec-ons	   Sense	  of	  iden-ty,	  well	  known	  

Originality	   Unusual	  surprising	  
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