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Abstract 
 
Fischl, G, (2004). A Psychosocial Approach to Architectural Design: A Methodological 

Study. Division of Engineering Psychology, Department of Human Work 
Sciences, Luleå University of Technology, Sweden 

 
In this thesis, psychosocially supportive environmental components are 

identified and environmental assessment techniques are investigated to evaluate 
psychosocial components in built environments, particularly in health care 
environments. The aim is to develop a method useful for designers in collecting 
quantitative as well as qualitative information about the psychosocial supportiveness 
of the built environments.  

In the first paper, an evaluation of the multi-methodological tool (Empowering 
Environment Evaluation (Triple-E)) was conducted in a hospital ward and a health 
care center. The aim of the paper was to appropriately select, and test the multi-
methodological tool in two cases, where redesign of the existing facilities took 
place. The results show that, with the Triple-E tool, psychosocially supportive 
components of the environment could be measured by the combination of 
structured brainstorming, semantic environmental description, and aesthetical 
preferences. User group differences were found and further considered for the 
design process. The analysis-synthesis model of design facilitated the designers 
understanding of how psychosocial approach could be integrated in the design 
cycle.  

In the second paper, the Environment Evaluation tool consisting of a modified 
semantic environmental description questionnaire and an evaluation of architectural 
details was used. The aim of the study was to identify whether there are any 
differences in perception of psychosocially supportive architectural and interior 
elements among patients and architects. The results show that there are differences 
between patients and architects in terms of factors contributing to psychosocial 
supportiveness. Results also show that the significant architectural details may 
influence individual psychological skills, which in turn may affect individual social 
skills and self-management. The ranking of the influential architectural details on 
perceived supportiveness for the architect and the patient groups is in the following 
order: 1) window; 2) floor and wall; 3) ceiling and furniture; 4) handicraft, 
photograph, chair and curtain; 5) noise level, safety, and space for moving. By 
relating environmental details to environmental semantic descriptive factors further 
details of psychological and physical factors could be realized.  

Suggested improvements of the Triple-E tool are the inclusion of measurements 
of restorative environmental components which may further contribute to stress 
alleviation and of more structured guidelines for the design purposes. 

  
Keywords: psychosocial supportiveness, environment evaluation, health care 
facility design. 

 





Összefoglalás 

 
Ha az épített környezet pszichoszociálisan is támogatja az egyént, akkor az 

elôsegítheti és fenntarthatja az egyén azon képességeit, amelyek a társadalomba való 
beilleszkedésében és kommunikációjában segítik, mindezt összhangban az egyén 
értékítéletével, érdeklôdésével és a magáról kialakított véleményével. A dolgozat 
kisérletet tesz a pszichoszociális épített környezet elemeinek feltárására, valamint az 
épített környezetet elemzésére. A kutatás gyakorlati helyszíneként két egészségügyi 
intézmény lett kiválasztva. A dolgozat célja, hogy egy olyan metódus szülessen, 
amely környezettervezôk és építészek részére, kvalitatív és kvantitatív információval 
szolgál a egyént pszichoszociálisan támogató épített környezet elemeirôl. 

Az elsô tanulmányban egy több-módszerbôl álló eszköz az Empowering 
Environment Evaluation (Triple-E) segítségével két helyszín - egy korházi osztály 
és egy orvosi rendelôintézet – került kiértékelésre. Az eredmények azt mutatták, 
hogy a több-módszeres eszköz segítségével, az épített környezetben az egyént 
pszichoszociálisan támogató elemek mérhetôvé váltak, mégpedig, egy struktúrált 
ötletgyûjtés, egy jelentéstani környezet leírás, valamint egy az építészeti részletek 
esztétikai elemzésének kombinációjaként.  A struktúrált ötletgyûjtô szekció 
adatokat szolgáltatott az épített környezetben tapasztalható fizikai (79%) 
problémákkal kapcsolatban, míg a jelentéstani elemzés leginkább a környezet 
esztétikai minôségével (83%) kapcsolatban hozott eredményt. Az építészeti részletek 
esztétikai értékelésére készített kérdôív nagyjából egyforma mértékben szolgáltatott 
eredményt mindkét, a fizikai és az esztétikai minôség tekintetében. Az analízis-
szintézis tervezési model hozzájárult a pszichoszociális környezeti kritériumok 
tervezésbe való integrálásához. 

A második tanulmányban a környezet kiértékelô (Environment Evaluation) 
metódus két részbôl állt. Az elsô részben, a jelentéstani környezet leíró kérdôivnek 
egy módosított változata, míg a második részben az építészeti részletekre vonatkozó 
kérdôív szerepelt. A tanulmány célja, hogy felfedje az építészek és a betegek közötti 
különbségeket az egyént pszichoszociálisan támogató építészeti és belsôépítészeti 
elemek tekintetében. Az eredmények különbséget mutattak építészek és betegek 
között a pszichosociálisan támogató építészeti részletek és faktorok tekintetében. Az 
építészeket és betegeket pszichoszociálisan támogató építészeti részletek 
rangsorolása: 1) ablak; 2) padló és fal; 3) mennyezet és bútorzat; 4) kézimunka; 5) 
zajszint, biztonság és mozgáshoz szükséges hely. Az eredmények szintén jelzik, 
hogy a lényeges környezeti részletek befolyással lehetnek az egyén pszichológiai 
képességeire, ami tovább hathat a szociális készségekre, valamint az egyén saját 
maga menedzselésére is. 

Az építészeti részletek a jelentéstani leíró faktorokhoz való rendelésük által 
további összehasonlításra tesznek lehetôséget mind fizikai, mind pedig pszichológiai 
értelemben. A javasolt változtatások a több-módszeres eszközt illetôen tartalmazzák 
a resztoratív környezeti elemek felderítését, amelyek további stressz csökkentô 
tényezôk lehetnek, valamint a struktúráltabb tervezési kritériumok kidolgozását. 

 
Kulcsszavak: pszichoszociális környezet, környezetkiértékelés, egészségügyi épület. 





Sammanfattning 
 
Fischl, G. (2004). A Psychosocial Approach to Arcitectural Design: A 
Methodological Study. Avdelningen för Teknisk psykologi, Institutionen för 
Arbetsvetenskap, Luleå tekniska universitet. 
 

I föreliggande licenciatavhandling sökes komponenter i den byggda miljön, vilka 
har karaktären av att vara psykosocialt stödjande, att urskiljas och olika tekniker för 
att utvärdera psykosocialt stödjande miljöer att analyseras. Det övergripande syftet 
med avhandlingen är att utveckla en för designers användbar metod att samla in 
kvalitativ liksom kvantitativ information om byggd miljös psykosocialt stödjande 
funktion. 

I avhandlingens första studie identifierades och analyserades byggd miljös 
psykosocialt stödjande funktion med det, på basis av genomförda litteraturstudier, 
föreslagna multi-metodologiska verktyget Triple-E (Empowering Environment 
Evaluation) på ett sjukhus vårdavdelning och på en vårdcentral. Syftet med denna 
studie var att prova ut Triple-E i faktiska miljöer möjliga att åtgärda på basis av 
erhållna resultat. Reslutaten av den genomförda utprovningen visade att byggd 
miljös psykosocialt stödjande funktion är möjlig att identifiera och analysera med 
hjälp av det föreslagna Triple-E verktyget. Vidare att erhållna skillnader mellan de 
studerade miljöernas olika användargrupper var möjliga att implementera i den 
efterkommande re-designprocessen och att den använda analys-syntesmodellen 
underlättade designers förståelse av designens påverka på den psykosociala miljön. 

I avhandlingens andra studie användes en, på basis av den första studiens erhållna 
resultat, förenklad version av Triple-E verktyget (Environment Evaluation). Syftet 
med denna studie var att jämföra designers och användares upplevelse av den 
byggda miljöns interiör som psykosocialt stödjande. Resultaten visade att skillnader 
förelåg i upplevelsen av vilka av den byggda miljöns interiöra funktioner som 
uppfattades som psykosocialt stödjande. Vidare att utformning av specifika 
komponenter kan påverka individuella psykologiska färdigheter vilket, i sin tur, kan 
påverka individuella sociala färdigheter liksom individuell självkontroll. När de 
interiöra komponenternas upplevda psykosocialt stödjande funktion rangordnades 
erhölls följande resultat: 1) fönster 2) golv och väggar 3) innertak och möbler 4) 
egenhändigt tillverkade prydnader, bilder, stolar och gardiner samt 5) bullernivå, 
säkerhet och rörelseyta. 

I syfte att ytterligare förbättra det här föreslagna och provade multi-
metodologiska verktyget borde även mätning av upplevelse av den byggda miljöns 
restorativa kapacitet kunna inkluderas. Genom ett sådant förfarande skulle redan i 
designprocessen hänsyn kunna tas till individuell upplevelse av stress och till 
relevanta stressreducerande åtgärder. 
 
 
Sökord: psykosocialt stödjande, miljöutvärdering, sjukvårdinrättning. 
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Definition of terms 
 
 
Environment is used in its broadest sense, and refers to both the person’s internal 

and external environments, as well as, his/her physical, social, and psychological 
environments. 

 
Adaptation level is an ideal level of stimulation that leads to maximum 

performance. 
 
Privacy preference is regarded as the biased interpersonal boundary by which 

people regulate interaction with others. 
 
Place attachment refers to the psychological bonding to an environment. 
  
Concept-test model is described as reflecting the approaches taken by individuals 

with varying backgrounds, levels of experience, and personalities. 
 
Analysis-synthesis model defines the project as a vehicle for incorporating 

information collected in various ways while expressing design proficiency. 
 
Experimental model involves experiencing the consequences of specific design 

decisions, abstracting general principles applicable to design solutions, and 
assimilating the knowledge acquired through evaluation of the design. 

 
Complex intellectual activity model describes the design process as the examination 

of design problems through the assessment of a series of complex and 
interrelated components. The problem is solved as a result of the analysis 
information provided through research and scientific activity, thereby producing 
a design. 

 
Associationist model internalize and informs the content of design without 

conscious consideration. The design process seems to be unrelated to cognitive 
analysis and research based information. 

 
 
 
 
 





1. Introduction 
 
 

1.1. Perspectives on stress and therapeutic environment 
 

In this chapter, several perspectives and models on stress and environment 
perception are presented to provide a background for the empirical studies.  The 
benefits of psychosocial supportiveness and well-being in therapeutic environments 
are also discussed.  Problems or issues regarding the therapeutic environment, 
environmental assessment techniques, and design processes are identified after each 
main part. 
 

1.1.1. Model of environmental perception 
The built environment affects people in many ways in their attitude and 

behavior (Mazumdar, 2000), through the processes of sensation, perception, and 
cognition.  Sensation is a relatively straightforward activity of the human sensory 
systems in reacting to simple stimuli.  However, there is no clear line between 
perception and other mental activities, and no single perception gives direct knowl-
edge of the outside world (Coren, Ward, & Enns, 1994).  Perception is concerned 
with the conscious experience of objects and their relationships, while cognition 
refers to the process of knowing, incorporating both perception and learning.  
Brunswik’s probabilistic model (Brunswik, 1956; Gifford, Hine, Muller-Clemm, 
Reynolds, & Shaw, 2000) on environmental perception and understanding of 
individual learning differences describes the perceptual process as analogous to a 
lens, wherein stimuli from the environment become focused and perceived 
through the perceptual efforts.  The actual lens in Brunswik’s model represents the 
mental processes that search for relevant cues and consider those cues that 
experience has demonstrated to be the most important in drawing perceptual 
conclusions.  Certain environmental stimuli differ in their ecological validity 
(objective usefulness), but individuals may weigh them more or less appropriately 
(cue utilization) because of past experiences, personality or other differences (Bell, 
Greene, Fisher, & Baum, 2001).  According to Gifford et al. (2000), the lens model 
responds to particular objective features of the physical environment, integrates 
these reactions into emotional impressions, and then translates them into 
evaluations of the built environment.  Furthermore, the framework assumes that 
the same processes occur within different subject groups.  This probabilistic model 
may include psychosocial supportiveness as a filter in the perception of physical 
cues.  The notion of a psychosocial supportive environment is closely related to the 
stress theory, wherein models on environmental perspectives play a leading role. 

 
1.1.2. Environmental stress perspectives 

Stress is a centrally important concept in understanding person-environment 
interactions (Gatchel, Baum, & Krantz, 1989).  In general, stress is a collection of 
physical and psychological changes that occur in response to a perceived challenge 
or threat.  It is the outcome of the interaction between the person and the 
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environment (Giles & Neistadt, 1994).  The physiological component of stress was 
initially proposed by Selye (1956), and its behavioral and emotional components by 
Lazarus (1966; 1998).  Selye’s concept of stress (1956) is primarily concerned with 
the physiological mechanism and its association to the response-based and 
physiological model of stress.  The response-based approach specifies particular 
responses, which may be taken as evidence that the person is under pressure from a 
disturbing environment.  Selye’s General Adaptation Syndrome (GAS) represents a 
universal pattern of defense reactions, which serves to protect the person and 
maintain his/her integrity (Cox, 1978).  A weakness in his stress model is the 
absence of psychological processes, which as Kagan & Levi (1971) suggest, have a 
profound impact on the individual.  Based on Selye’s view of stress, Kagan & Levi 
(1971) constructed a theoretical model to describe psychological factors in the 
mediation of physical disease.  Their hypothesis was that psychosocial stimuli cause 
physical disorder.  The psychosocial stimuli, or external influences, interact with a 
“psychobiological programme”, which consists of generic factors and the influence 
of earlier environments.  These stimuli also determine the occurrence of the stress 
response, which in turn, may provoke precursors of disease and disease itself (Cox, 
1978). 

The stimulus-based perspective describes stress in terms of stimulus 
characteristics of the disturbing environment, which give rise to a stress reaction, or 
strain, within the individual.  This concept is developed from an engineering point 
of view, and it assumes that maximum well-being occurs when there is an 
undemanding situation in the environment that can be characterized as not stressful 
at all.  Cox (1978) argues for a state of maximum well-being by noting that stress 
has to be perceived or recognized by the individual, while a machine does not have 
to recognize the load or stress placed upon it.  The author further suggests a 
transactional model of Person-Environment (PE) stress (Figure 1), which is 
intended to describe stress as a part of the complex and dynamic system of 
transactions between an individual and his/her environment. This description of 
stress is eclectic in the sense that it intentionally draws from both response-based 
and stimulus-based definitions, and emphasizes the ecological and transactional 
nature of the phenomenon.  It illustrates that stress is an individual perceptual 
phenomenon embedded in psychological processes.  It also draws attention to the 
feedback components of the system, which makes it cyclical rather than linear. It 
treats stress as an intervening variable, which reflects transaction between the 
person and his/her environment and offers the benefits of Kagan and Levi’s model 
(1971) as a dynamic cybernetic system.  This PE model states that the individual’s 
background and capability should be matched with the demands of the 
environment (Karasek & Theorell, 1990).  The concept of demand was introduced 
by Lazarus (1976) as a requirement for mental, or physical action, and implied some 
perceived time constraint, which is an important factor in deciding the balance 
between perceived demand and perceived capability. 
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Figure 1. Transactional model of stress (Cox, 1978) 

 
Interactionists, such as Hingley and Cooper (1986) further developed this 

approach and stated that highly adaptable individuals can adjust to difficulties by 
developing coping skills and can than become even stronger as a result of this 
adjustment.  The interactionist approach is seen as humanistic, because proactive 
individuals are in the center of attention and the process focuses on the individual’s 
free will (Karasek & Theorell, 1990). 

Bell et al. (2001) introduced the eclectic model of Environment-Behavior (EB) 
relationships (Appendix, Figure 1). In this model, the objective environmental 
conditions, such as physical cues and building design characteristics, exist 
independently from the individual, although the individual can act to change them. 
These physical cues represent the actual demand on the individual and become a 
perceived demand throughout the observation or interaction. This model involves 
individual differences, such as individual’s adaptation level, length of exposure in 
the environment, perceived control over the situation, personality, privacy 
preference, place attachment, competence to deal with the environment, social 
support, and like or dislike towards others in the situation.  As the main field of 
interest, social support in the EB model refers to the feeling that one is cared about 
and valued by others as well as the feeling that one belongs to a group.  In addition 
to social support, a more comprehensive model should encompass psychosocial 
factors to illustrate connection between environmental design and the individual. 
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1.1.3. Psychosocially supportive environments 

Recent research (Dilani, 2001; Ulrich, 1999) stated that the perceived built 
environment should be psychologically and psychosocially supportive to people.  
According to the Oxford English Dictionary (OED, 2003), the term psychosocial 
pertain to the interrelation of behavioral and social factors and its influence on an 
individual’s mind or behavior.  Psychological and psychosocial skills give people 
the ability to interact in society and process emotion (Seymour, 1998).  The 
uniform terminology for occupational therapy (AOTA, 1994) lists the following 
psychosocial components of the individual; psychological skills, social skills, and 
self-management (Table 1).  
 

Table 1. The classification of psychosocial components 
Psychological skills Social skills Self-management 

Value 
Interest 

Self-concept 

Role performance 
Social-conduct 

Interpersonal skill 
Self-expression 

Coping skills 
Time management 

Self-control 

 
 
The psychological skills of an individual consist of values, interest, and self-

concept. Values refer to identifying ideas, or beliefs, that are important to self and 
others.  Individual interests are explained as an identification of mental, or physical, 
activities that create pleasure and maintain attention.  Self-concept refers to the 
development of the value of the physical, emotional and sexual self.  The social 
skills of an individual encompass role performance, social conduct, interpersonal 
skills, and self-expression.  Identifying, maintaining, and balancing functions one 
acquires in society are regarded as role performance.  Interacting by using manners, 
personal space, eye contact, gestures, active listening, and self-expression 
appropriate to one’s environment is the description of social conduct.  The 
interpersonal skills are defined as using verbal and nonverbal communication to 
interact in a variety of settings while self-expression refers to the use of various 
styles and skills to express thoughts, feelings, and skills.  The third basic 
psychosocial component is self-management, which include coping skills, time 
management, and self-control.  Self-control issues involve modification of one’s 
behavior in response to environmental needs, demands, constraints, personal 
aspirations, and feedback from others.  Coping skills are connected to stress-related 
factors and time management is planning and participating in a balance of self-care, 
work, leisure, and rest activities to promote satisfaction, well-being, and health.  

The term supportive generally means to strengthen the position of a person, or 
community, and having the quality of supporting and sustaining one’s assistance or 
adherence ((OED), 2003).  Ulrich (2001) described the term ‘supportive’ as “an 
environmental characteristic that support or facilitate coping and restoration with respect to 
stress that accompanies illness and hospitalization” (p. 53).  With these definitions, the 
term psychosocial supportiveness can refer to the quality of the (built) 
environment, which strengthens or sustains the ability of an individual to perform 
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his/her role, conduct him-/herself in society, and communicate or interact with 
others in accordance to his/her values, interest, and self-concept. 

 
1.1.4. The therapeutic environment 

The World Health Organization defines health as the presence of physical and 
emotional/psychological well-being and the stress is expressed in terms of its effect 
on well-being (Bradley & Cox, 1978).  Focusing the investigation on health 
supporting built environmental components, the work of  Shepley & McCormick 
(2003) provided an extensive literature review on ‘What can therapeutic environments 
do?’.  Clearly, the therapeutic environment within health care facilities is the 
umbrella term for the built environment characteristics where promotion of health 
and well-being takes place.  In the future, therapeutic environments will possibly 
also refer to other kinds of buildings or public areas as well.  Shepley & 
McCormick (2003) showed that therapeutic environments are powerful agents of 
healing (Canter & Canter, 1979) for patients.  Ulrich’s theory (1991) affirmed that 
therapeutic environments improved medical outcomes of patients by reducing 
stress.  Stress alleviation occurred with the increased perception of control and 
privacy, enhanced social support, and by offering positive distractions, such as art, 
music, and access to nature.  Congruent research findings show that therapeutic 
environments for patients allow recovery from stress through access to nature, 
exercise and physical movement, and enhanced social activities (Calkins, 1988; 
Cohen & Weisman, 1991; Cooper Marcus & Barnes, 1999; Devlin, 1995; Kaplan, 
Kaplan, & Ryan, 1999; Parsons, Tassinary, Ulrich, Hebl, & Grossman-Alexander, 
1998; Shepley, Bryant, & Frohman, 1995; Ulrich, 1984, 1995).  Outcome-based 
research findings are beginning to reveal that therapeutic environments are 
positively related to improved health and behavioral outcomes of patients beyond 
recovery from stress (Lawton, Van Haitsma, & Klapper, 1996; Rubin, Owens, & 
Golden, 1997; Zeisel, 2001; Zeisel et al., 2001).  Yet therapeutic environments are 
little understood by the public, and therefore they have not yet learned to demand 
them (Philip, 1996; Schwarz, 1997; Sommer, 1996; Tetlow, 1996; Zeisel, 1981). 

According to Dilani (1999), Sweden had its second highest health care expenses 
after the USA in the 1980’s, but within 10 years the dissimilarity between the two 
countries became even more noticeable due to the budget cuts in the Swedish 
health care system.  In the meantime, a new philosophy of patient care system 
emerged wherein the provider-focused orientation slowly shifted to the user-
centered because the competitive market required hospitals to be sensitive to 
customer needs, including access, safety, and aesthetics (Hahn, Jones, & 
Waszkiewicz, 1995).  

The physical design of healthcare facilities is recognized as an integral part of the 
patients’ experience and satisfaction with healthcare services (Hutton & 
Richardson, 1995; Reidenbach & Sandifer-Smallwood, 1990).  Recent studies 
have shown an association between patients’ medical outcomes and the quality of 
health care facilities (Rubin, 1997).  However, patients and family members’ 
perceptions of the built environment are not extensively studied (Carpman & 
Grant, 1993; Hutton & Richardson, 1995; Reidenbach & Sandifer-Smallwood, 
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1990).  The design of health care facilities have mainly been emphasizing on the 
needs of physicians and staff instead of the needs of patients (Baker & Lamb, 1992).  
Paying attention to the needs of patients and family members within the health care 
facilities is essential to society’s goal to meet all people’s needs.  Consumer 
participation allows designers and architects to go beyond their own limited 
experience with the built environment of a particular healthcare facility and "to 
optimally accommodate users’ needs” (p. 267) (Carpman & Grant, 1993). 

 
Problem identification. Despite the growing number of scientific studies on the 

effect of healthcare environments on medical outcomes, there is a clear need for 
research to identify environmental characteristics that are perceived as stressors, as 
well as, what end-use consumers really need and want in health care environments 
(Davidson, Teicher, & Bar-Yam, 1997; Devlin, 1995; Gray, Gould, & Bickenbach, 
2003; Potthoff, 1995; Shepley et al., 1995; Stern et al., 2003; Ulrich, 1991; Ulrich, 
Simons, & Miles, 2003). 
 

1.2. Environmental assessment techniques  
 
Environmental assessment is a general conceptual and methodological 

framework for describing and predicting how attributes of places relate to a wide 
range of cognitive, affective and behavioral responses (Craik & Feimer, 1987).  
This framework allows researchers on environment-behavior transactions to 
improve their planning, design, and management of the environment.  The 
approach recognizes that the manner in which places are used and evaluated 
represents vital scientific questions and societal concerns that require systematic and 
scientific evaluation (Craik & Feimer, 1987).  Environmental assessments can be 
classified into three categories; evaluative, descriptive, and predictive.  In the post 
construction evaluative environmental assessments, the researcher and the users 
must be alert to the administrative pressures and potential biases inherent in them 
(Cambell, 1975), although analysis of cumulative findings can provide basis for 
some generalizations (Cooper, 1975).  As this method demonstrates, every assessed 
place has its own distinctive set of appropriate evaluative criteria (Craik & Feimer, 
1987), while in turn using standard sets of criteria for appraising specific types of 
environment, the individuality of a place may be lost.  Application of observational 
assessment techniques for describing environmental characteristics by means of 
ordinary language may give rise to concerns about reliability, sensitivity, validity, 
and utility in a given sociocultural context.  The simulation-based prediction 
assessment technique is a powerful method for designers to visualize the 
environmental changes before the decision making process takes place.  By 
involving users and the general public as participants in the decision making 
process, responses can be gathered about the environment, which does not exist 
yet.  Moreover, opportunity for systematic experimental manipulation of the 
environment can also be conducted (Feimer, 1984).  

For gathering the most possible perspectives about the environment, post-
occupancy evaluation (POE) methods have been developed and implemented by 
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researchers, design educators, and practitioners (Corry, 2001; Zeisel, 1981), 
wherein the individual assessment methods can be used alone, or combined, to 
develop a set of successful evaluation tools that effectively address the needs of 
clients.  POE method types can be categorized into; surveys and interviews, 

 behavioral, cognitive and annotated mapping exercises; observational methods, 
such as facility walk-throughs using checklists and rating methods; participant 
workshops; and filmed visual representations.  Since the 1960’s when POE 
emerged (Rabinowitz, 1989), it has become a flexible framework for different 
environmental assessment methods with several investigation levels (Preiser, 1989) 
and process description (Marans & Spreckelmayer, 1981). 

 
1.2.1. Assessment tools and perceived environmental quality, emotions, 

and aesthetic preference 
According to Bechtel (1976), the human being imposed a filter, called the built 

environment, between him/her social self and the biosphere/nature while the 
nature is perceived through the filter of social and built environments, which act as 
a total environmental reference.  Although these environments exist separately, 
they have overlapping aspects (Appendix, Figure 2).  There can be differences 
between the perception of the nature and the built and social environments.  Thus, 
emphasis should be made on what layers may filter the perception processes in 
order to reveal the nature of perceived environmental quality assessments.   

The use of semantic differential as a measure of perceived environmental quality 
became popular after the work of Osgood, Succi, & Tannenbaum (1957).  Bechtel 
pointed out that when such an instrument is used, the perceiver measures 
connotative rather than denotative meaning.  According to Allport (1955), 
connotative meaning refers to the quality of associations with an object while 
denotative meaning refers to everything else that cannot be pointed out as 
associations to quality (e.g. color, texture, and hardness).  In Sweden, Küller’s work 
(1991) summarized the previous background research on semantic environmental 
descriptions by limiting the area of measurements to the perception of man-made 
environment.  His works on Semantic Environmental Description (SED) emerged 
to measure, and to help interpret, the meaningfulness of a built environment. The 
SED tool went through a series of validation process by multidimensional scaling 
(Gärling, 1976), cross-cultural test (Kwok, 1979; Zhao, 1987), and the SED tool 
was used in urban places (Küller, 1988), work environments (Janssens & Küller, 
1989), simulated environments (Janssens & Küller, 1986) and color spaces 
(Mikellides, 1989).  Likewise, Sorte (1982) developed a similar semantic scale based 
on the hypothesis that visual perception of environmental components can be 
assessed in semantic rating scales and by means of factor analysis grouped into a 
meaningful system of dimensions of practical use in the design process.  Sorte’s 
measurement technique has not, however, become a widespread tool for 
environment planners and designers.  As Küller (1991) pointed out, “one should not 
expect any one-to-one relation between emotions and the perceived qualities of the 
environment” (p. 134).   Emotions can vary within a short period of time while the 
perceived qualities of the environment remain more or less stable.  Küller cites 
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evidence on interactional effects of how human facial photographs are perceived in 
a beautiful, average, or ugly room (Maslow & Mintz, 1956).  Subjects who spent 
10-15 minutes rating a series of facial photographs in a beautiful room experienced 
the faces with significantly more energy and well-being in comparison within the 
other two rooms.  Furthermore, when Sorte (1970) showed slides of landscapes and 
living room interiors and asked subjects to describe how they would feel in these 
environments they stated that the more pleasant environment would contribute to 
an increase in calmness and security as well as to a reduction of aggressive feelings.  
Interestingly, the subjects believed “that the more pleasant interiors would make them 
feel more agile, independent, talkative, extroverted, and sociable” (p. 137) (Küller, 1991).  
Küller (1972) found similar supporting evidence toward the interactional model 
among teachers and various environments.  Teachers generally believed that they 
would become more extroverted and stable in a pleasant room, and the more stable 
individuals would be, the more favorably affected they would be by environments 
with low complexity.  In an investigation of meteorologists’ environments, Janssens 
& Küller (1989) concluded that work activity and the psychosocial climate were 
the most important factors and that the work environment as a whole had an 
impact on the perception of emotional well-being. 

Aesthetical preferences are connected to the environmental assessment through 
the processes of a reward-aversion system, which is responsible for the experience 
of pleasure and displeasure feelings (Olds & Olds, 1965).  Scientific reference on 
experimental aesthetics dates back to Berlyne (1960), who discussed the connection 
between hedonic responses, uncertainty, and arousal.  Berlyne’s model (1971) 
suggested that pleasure takes place when moderate increase of low arousal and 
decrease of high arousal occurs.  Küller (1991) describes a hedonic dimension as the 
evaluative emotional dimension, which may consists of three levels; good, harmless, 
and bad.  Berlyne also raised the issue on how stimulus features should be 
represented.  A common answer was that physical stimuli should be represented by 
means of verbal environmental descriptions such as degree of complexity, novelty 
and order (Stamps, 1999), or coherence, legibility, complexity, and mystery 
(Kaplan, 1987).  Yet as Stamps (1997) explained, these measurements describe only 
people’s responses and they do not represent a minimal set of environmental 
descriptor in the three-dimensional space.  In terms of façade evaluation, the 
minimal set of environmental descriptor could be the shape of a silhouette, building 
mass and material surface, or a texture.  These characters of a built environment are 
closely related to Berlyne’s aesthetic theory (1971) by means of analyzing 
environmental complexity.  

A variety of theories assumed that environmental preference can be assessed in 
an autonomic way and decision can be made to avoid or approach the source of 
stimuli (Kaplan, 1987; Ulrich, 1983).  As Berg, Koole, & Wulp (2003) noted, 
theories like attention restoration (Kaplan & Kaplan, 1989; Kaplan, 1995) and the 
psychoevolutionary model (Ulrich, 1983, 1991) assert that environments differ in 
how well they support cognitive restoration as a measure of improved 
concentration and affective restoration.  Furthermore, differences can be detected 
by the measure of improvements in self-reported positive and negative mood states 
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and physiological indicators such as reduced blood pressure and lower levels of 
stress hormones.  
 

1.2.2. Assessment tools and health care users/clients 
A qualitative research technique, known as a focus-group methodology, serves 

as the primary method of obtaining health care staff’s, patients’ and visitors’ 
(consumers’) responses (Stern et al., 2003).  A focus group is a structured discussion 
with participants about a certain topic (Kreuger, 1998; Merton, Gollin, & Kendal, 
1990).  An independent moderator guides the discussion following a prearranged 
list of key questions.  Data from focus groups can help to identify and to clarify 
underlying attitudes and beliefs about a given issue.  Focus groups increase 
understanding about the meaning of experiences and events from the consumers’ 
perspective.  It is important to note that focus groups are not appropriate for 
problem solving, decision-making, or reaching consensus.  Data generated from 
these discussions are neither representative nor generalizable. 

Another applicable technique used is the process of empowerment, which is 
intensively investigated within health care settings, especially in nursing units 
(Laschinger, Finegan, & Shamian, 2001; McDougall, 1997) and other health 
promoting areas, wherein people are enabled to increase control over their 
situation and improve their health (Martin, 1999; Rodwell, 1996).  The boundary 
of applications from individual to team, and organization levels are extended.  The 
term empowerment refers to a know-how process of individuals and groups in 
which “…express and critically analyze their realities and having the commitment, will and 
power to act to transform these realities to enhance personal and collective well-being, security, 
satisfaction and workplace competence”(p. 193)(Ghaye, 2001).  An example of an 
empowerment process is the Future Workshop (FW) method (Jungk & Müllert, 
1987), which is grounded on a participatory-based brainstorming technique 
adapted to draw out opinions, feelings, and emotions of users toward an 
environment regarding their well-being or psychosocial supportiveness.  

According to Stern et al. (2003), parallel lines of research have developed, 
tested, and validated techniques for assessing and reporting on the quality of care 
from the patients’ perspective in a variety of care settings and environments 
(Cleary, 1999; Cleary et al., 1991; Crofton, Lubalin, & Darby, 1999; Davis & 
Ware, 1988; Meterko, Nelson, & Rubin, 1990; Uman & Urman, 1997; Ware & 
Hays, 1988).  These methods generally entail a multistage process, beginning with 
the use of qualitative research, including focus groups, cognitive interviews, and 
analysis of staff critical-incident reports to elicit issues of importance to patients and 
consumers.  It also entails the development of survey instruments that incorporate 
identified dimensions of importance and testing surveys in the field to assess 
patients’ experiences of care within and across institutions, or geographic areas.  
The quantitative data on patients’ experiences that the surveys yield are used, in 
turn, to inform consumers and to foster quality improvement (Cleary, 1999). 
 

Problems with environmental assessment techniques. Semantic scaling became a 
standardized method in the 1970’s, but the socio-cultural context has changed. 

 9



Furthermore, how semantic environmental assessment techniques can be used by 
designers in the planning phase has long been an issue. Qualitative investigations 
like focus group interviews are not appropriate for problem solving, decision-
making, or reaching consensus. Data generated from these discussions are neither 
representative nor generalizable. A more comprehensive qualitative measurement 
technique would be preferable, which can establish a shared view on the 
environment and enable the participants/consumers to act toward the proposed 
plan together with design professionals.  
 

1.3. Research based design process  
 

Psychologically speaking, the design process is seen as a problem solving activity 
(Bell et al., 2001), which at its early stage can be characterized as high in 
uncertainty and with abstract decisions, and low levels of commitment to decisions 
(Rowe, 1987).  As far as human beings are concerned, the optimal design solution 
is nothing else but the ‘good enough’ answer for a certain design problem (Kaplan & 
Kaplan, 1989), thus in many cases, design errors may occur.  Design errors have 
many sources, including miscommunication between designers in different domains 
and procedures or cognitive limits, which means too many constraints and 
requirements to consider at a time.  Cognitive limits can also be considered as 
resulting from ‘mental sloppiness’, distractions, and other human reasons for error 
(Lee, Eastman, & Zimring, 2003).  Milburn and Brown (2003) did a 
comprehensive study on comparison of five different design strategies, such as 
concept-test model, analysis-synthesis model, experimental model, complex 
intellectual activity model, and associationist model.  These models were compared 
through the concept of source, existence of pre-design research stage, existence of 
post-construction evaluation stage, and the type of approach to problem solving.  
As the authors noted, each of the models represent certain understanding of the 
relationship between research and design, yet the complexity of recent design tasks 
require a mixture of all.  Most importantly, three out of five models (analysis-
synthesis model, experimental model and complex intellectual activity model) 
consider research and evaluation stage as particular elements of the process while 
the other two basically rely on the designer’s holistic approach and ability to cope 
with the situation. 

When a therapeutic environment is about to be designed, practitioners are able 
to create such an environment, but only a few cases can fully reflect the 
understanding of and knowledge about the task (Shepley & McCormick, 2003).  
As is cited: “Practitioners will continue to get the knowledge they believe they need. But 
what about the knowledge they don’t know they don’t know?” (p. 40)(Tetlow, 1996).  
This doubt is also shared by others (Gray et al., 2003; Tetreault & Passini, 2003).  
One explanation for this problem is that paying clients overrule the intuitive or 
scientific concept generated by the designer and hence, forces a more functional 
and economic solution as the primary problem solving concept. 
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Problems in the design process. As discussed, knowledge generation and its 
appropriate use in the design process are preferably based on scientific research.  By 
using the appropriate data at the right time in the process, unnecessary conflicts 
may be avoided.  Therefore, results of environmental quality assessments should be 
part of the process before self anchored concepts are in place.  

 
1.4. Aim and research question 
 
The main aim of the thesis is to develop a method or a tool, which collects both 

quantitative and qualitative data on the well-being supportiveness of environmental 
attributes useful for designers. As the three problem identification parts suggest, 
there might be issues detected in the identification of environmental stressors, the 
use of appropriate environmental assessment techniques, and the application 
knowledge in the design process. Thus, the following research questions are 
formulated:  

What are the psychosocially supportive components of the built environment? 
Is the suggested multi-methodological approach an appropriate tool for evaluating 
those components? 

 
The specific objectives are: 
1. To investigate the relevance of psychosocial components in the suggested 

multi-methodological tool. 
2. To analyze the data gathered by the suggested tool in terms of well-being 

supportiveness in a real environment setting. 
3. To provide guidelines for designers about psychosocial supportive 

environmental components integrated in the design process. 
4. To evaluate the proposed design by comparing it to the existing 

environment and  
5. To compare design professionals and laypersons perspective with regards to 

perceived psychosocial supportiveness. 
 

The first study deals with the first four objectives, and the second focuses on the 
fifth objective. 
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2. Summary of Papers 
 

 
Summary of Paper I. 

 
The aim of the first paper was to find a method or a tool, for collecting data on 

psychosocial supportiveness in the built environment for redesign purposes.  The 
paper consists of four studies, which includes: 1) Development of the assessment 
method called Triple-E (Empowering Environment Evaluation); 2) Case studies at 
two locations in the northern part of Sweden, Piteå Älvdals Hospital, Piteå and 
Örnäset health care facility, Luleå; 3) Redesign procedures regarding two public 
areas in each case study; and 4) Assessment of the redesigned environments.  

 
Study 1.  The first study investigated the possible assessment techniques in 

relation to psychosocial approach.  Based on a literature review, a three-stage 
approach was designed to assess the psychosocial supportiveness of a built 
environment.  The generated Triple-E tool is built up from a brainstorming 
technique (Jungk & Müllert, 1987), a semantic differential questionnaire (Küller, 
1972; 1991) and an architectural detail questionnaire.  The Triple-E tool went 
through a relevance analysis for psychosocial components, based on AOTA’s (1994) 
description of individual’s psychosocial aspects. In the empowerment session, the 
relevance analysis revealed that the subjects mostly related their negative 
experiences to physical environmental components (77%) while aesthetical based 
complaints (23%) were less relevant. In the environment description session the 
adjectives might create denotative meanings in 17% of the cases while connotative 
meanings might be as high as 83%. In the architectural detail questionnaire the 
results demonstrate possible associations to psychosocial categories, but failed to 
show any connection with the Self concept component. 

 
Study 2.  In the second study, patients and staff members from both locations 

participated in the trial of the Triple-E tool.  It became clear that the 
empowerment session in this form cannot be conducted among patients.  Instead, a 
more individualized approach should be utilized if such an assessment is needed.  
The empowerment session provided a large variety of general comments, which 
were somewhat related to the perception of the environments’ outline, in terms of 
aesthetics, functionality, privacy and well-being.  The lesson learned from this 
session was that the subjects were interested in expressing their concerns toward the 
present situation.  Further analysis through Guilford’s categories (1967) revealed 
that the given ideas basically built on each others, which assumes more elaborative 
types of groups.  The originality of ideas concerning the theme was rarely found in 
this session.  With regard to the low creativity in the brainstorming session, 
questions arise about social inhabitation and cognitive inference (Paulus, 2000) 
within the groups.  Observation of the participants revealed that a psychosocial 
related theme might cause production blocking and task-irrelevant behavior as well 
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as unnecessary cognitive loading on the subjects, which generates ideas outside the 
field of interest. 

In the environment description session, the differential scales in this study were, 
for design purposes, separated from the more general factor concepts in order to 
gather in depth information about each location.  The lesson learned from this 
session was that most of the description scales, and even the general factors, caused 
difficulty in conceptualizing the design into a proposal.  Usability analysis of this 
session revealed that less demanding numbers of scales, or factors, should be 
administered to facilitate the supportive design process. 

In the evaluation of architectural details session, it was found that systematic 
evaluation of an environment might cause problem for subjects in terms of 
separating their personal preference in each environmental component.  Relating 
the findings to design criterion had been confirmed to be a logical solution when 
well-being is about to be promoted through environmental change.  Due to the 
tremendous amount of data on each location, building up a concrete picture of the 
environment was a challenging phenomenon.  

 
Study 3. The proposed designs of the two locations were presented by means of 

computer aided design and visualization in the third study. The redesign process 
was in accordance with the analysis-synthesis model, which welcomed research 
based information and made possible to optimally fit to the designer’s working 
habits.  Design experts were occasionally consulted for overcoming difficulties, and 
the quality of results depended mainly on the designer’s cognitive appraisal of the 
situation and his/her previous experience.  

  
Study 4. In the fourth study, the proposed design was overall positively 

perceived. Staff members above the age of 50 years detected change in the corridor 
regarding the window sill height. In terms of gender differences, male subjects did 
perceive differences regarding furniture and chair location while female subjects did 
not.  and there was gender and age group differences found in any respect. Only 
three out of nineteen modified variables (15%) were identified which might be 
explained by lack of experience in visual comparisons. The process of the post-test 
study raised questions regarding the perception of designers’ and staff members’ as 
well as patients’ perspectives on psychosocial supportiveness.  

 
The overall conclusion about the Triple-E tool is that it has a potential to 

become a powerful practical tool in designing for psychologically and socially 
supportive environments. Modification of the tool must take place according to the 
usability analyses. The major pitfall of the Triple-E tool is the time requirement to 
each session. Subjects should be carefully selected for the empowerment session and 
continued supervision is strongly advised for administrating the questionnaires. 
Combination of the three methods produced an overwhelming number of data 
which later had to be selected for design purpose.  
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Summary of Paper II.
 
The study was conducted in a district health care unit in the northern part of 

Sweden.  The aim of the study was to identify differences in perception of 
psychosocially supportive architectural and interior elements among patients and 
architects.  The environment description and the evaluation of architectural details 
questionnaires were completed by eight architects and eight patients.  The 
architects were purposively gathered from mainly one office in the town, where 
the health care facility was located.  Patients visiting the health care facility 
volunteered to participate in the assessment process, and the questionnaires were 
given at the reception.  

The Environment Evaluation tool consisted of two measurement methods; a 
modified semantic environmental description questionnaire based on Küller (1972) 
and a questionnaire on preferences toward architectural details.  The environmental 
description session used eight general factors to describe the environment; 
pleasantness, complexity, unity, enclosedness, social status, potency, affection, and 
originality.  The questionnaire administered in the evaluation of architectural 
details was developed and adapted to the current situation.  The questionnaire 
consisted of items on architectural and interior details in terms of perceived 
individual well-being. 

The results show that between patients and architects, there are differences in 
terms of perceived factors contributing to psychosocial supportiveness.  
Furthermore, with years of experience in architectural design, differences were 
found in perception of environmental components such as windows, lights, chairs, 
and ceiling pattern.  The ranking of the influential architectural details on perceived 
supportiveness for architect and the patient groups was in the following order: 1) 
window; 2) floor and wall; 3) ceiling and furniture; 4) handicraft, photograph, 
chair, and curtain; 5) noise level, safety, and space for moving.  Results also show 
that the significant architectural details may influence individual psychological skills, 
which in turn may affect individual social skills and self-management.  For instance, 
the window size is appraised based on individual’s values and interests and affects 
ability to express oneself and ability to cope.  Furthermore, windows had a great 
effect on pleasantness and enclosedness factors, less effect on social status, and 
minimal effect on unity, affection and originality factors.  The floor mainly 
influenced affection, and less on complexity and social status, while minimally 
affected unity.  Walls mainly effected unity and social status, while less on affection 
and originality. Ceilings influenced pleasantness and affection, while minimally 
effected complexity, enclosedness and potency. 

 
Although there was no significant difference between architects’ and patients’ 

stated mood, the ratings of environmental descriptive factors showed several 
dissimilarities. Architects tended to dislike the health care facility more than patients 
(e.g. pleasantness). Additional differences between architects and patients were 
revealed within the context of the health care facility. By connecting 
environmental details to environmental semantic descriptive factors further details 
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of psychological and physical factors could be realized.  With regards to the 
outstanding importance of windows, further research may focus on how restorative 
potential of the built environment can be influenced by means of architectural 
details. 
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3. Discussion and Conclusion 
 
 
Compilations of theoretical perspectives on environment behavior relationships 

are represented in the environment-behavior (EB) eclectic model by Bell et al. 
(2001).  By superimposing Cox’s eclectic model (1978) about person-environment 
fit on the EB model, a comprehensive concept of Human-Environment-Behavior 
(HEB) model can be established (Appendix, Figure 2).  Through the stress process 
positive or negative physical and/or psychological responses, as well as, emotional 
experience can be created on a cyclical basis. The model could be used for easily 
demonstrating the impact of physical environment on the individuals’ psychological 
processes. 

Earlier researches reported (e.g. Ulrich 1991) that stress alleviation was achieved 
by increase in the perception of control, privacy, social support, positive 
distraction, and physical exercise of the individual.  The present study investigates 
people’s perception along this guideline by keeping in mind that every place has its 
own evaluative criteria, which may be lost when a set of criteria is applied.  
Therefore, the favorable set criteria should be a flexible system which could be 
tailored to the actual environmental conditions.  The attempt to find such a flexible 
system took shape in the proposed Triple-E tool, which development is reported 
here.  In this thesis, the Triple-E tool was, introduced for design purposes. It was 
an attempt to combine different research tools such as brainstorming (e.g. the 
empowering session), semantic environmental description, and a questionnaire on 
architectural and interior details to find an improved tool for redesigning 
psychologically and socially supportive environments.  

The first part of the thesis focused on the environmental components which can 
be perceived as psychosocially supportive.  The studies presented in this thesis 
reported that physical factors such as windows, floors, walls, ceilings, and furniture 
which location, material, pattern, color and area can affect psychological and social 
supportiveness.  The second part of the thesis focused on whether this suggested 
multi-methodological approach is an appropriate tool for evaluating psychosocial 
components.  As far as design is concerned, the Triple-E tool provided useful 
information for redesign purposes regarding psychosocial supportiveness and the 
visualized environment was perceived as overall more positive than the existing 
one. 

Moreover, the results show that the sampling method had a great influence on 
the availability and reliability of data.  The result itself as well as the measurement 
techniques should be perfectly fitted to the purpose of investigation.  It was a 
demanding task for subjects to understand and appraise their emotions about a 
certain environmental variable.  Missing values indicated that the requested 
information was not possible to retrieve or was irrelevant to the environment.  
Consequent changes took place to fit the questions to the subjects, but this resulted 
in less powerful statistical analysis.  

For future improvements of the Triple-E tool are the inclusions of 
measurements of restorative environmental components.  As it was reported in 
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Paper II, windows had a great importance for the association to pleasantness.  
Windows can be an essential built environmental variable in the visualization of the 
natural environment, where restoration positively affect the individual’s emotions, 
helping behavior/social interaction, and directed attention.  This restoration of 
directed attention capability requires a place, where fascination about harmony of 
built and natural environment comes into play.  As it was hypothesized in the work 
of Hartig, Korpela, Ewans, & Gärling (1997), the built environment will not have 
as high restorative potential as the natural environment, but outdoor built- and 
indoor natural environments were characterized with the same “amount” of 
possible restorative quality, which may further contribute to stress alleviation, and 
better structured, guidelines for design purpose. 
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Figure 1. The eclectic Environment-Behavior model by Bell et al. (2001).
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Figure 2. The Human-Environment-Behavior model. Adapted from Cox (1978) and Bell et al. 

(2001). 
 
 
 
 
 
 
 
 

 



 

 
Figure 3. Filters of environmental qualities: Man-social sphere, built environment, biosphere by 

Bechtel (1976). 
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Abstract 
 

In this paper, four studies are presented concerning the concept of an 
Empowering Environment Evaluation (Triple-E) tool. The Triple-E was 
developed to gather information on users’ opinions about the psychosocial 
supportiveness of environments as well as assess, analyze, and redesign existing 
facilities. A ward at Piteå Älvsdal hospital and a healthcare centre in the northern 
part of Sweden were evaluated by using this multi-methodological approach.  

The first study showed that the Triple-E tool has some relevance to 
psychosocial supportiveness. The identified psychosocial components may differ in 
frequencies in each session from the presented ones, in view of the fact that the 
research design in this particular case did not consider inter-rater exploration.  

In the second study, the Triple-E tool faced serious limitations when applied to 
real environmental settings. It became clear that the empowerment session in this 
form could not be conducted among patients. Instead, if needed a more 
individualized approach should be utilized for such an assessment. Due to the 
tremendous amount of data on the locations, building up a concrete picture 
concerning the environment is a challenging phenomenon. 

In the third study, the design process welcomes research based information, 
which is further processed by design professionals. Hence, the quality of the results 
depend heavily on the designer’s cognitive appraisal of the situation and his/her 
previous experience. 

In the fourth study, the proposed design was positively perceived by the staff 
members. The process of the post-test study raised questions regarding the 
perception of designers’ and staff members’ as well as patients’ perspectives on 
psychosocial supportiveness.  

Finally, usability analysis revealed that the Triple-E tool might have a potency 
to facilitate psychosocially supportive designs of environments. The possibility of 
neglecting or replacing the empowering session with another technique should be 
taken into consideration when patients’ opinions are investigated. 

 
Keywords: psychosocial supportiveness, environment assessment, architectural 
design  
 
 

 





INTRODUCTION 
 

The environment surrounding us, the form of buildings, color, lighting, 
materials, and many other factors in the built environment has the possibility to 
affect us either in a negative or a positive way. As a reaction, psychological 
approaches in the evaluation of built environment have become more common 
and accepted during the past decades. Various concepts like environmental stimuli, 
perception, cognition, arousal, personal space, territoriality, personalization, 
density, behavior setting, and staffing as well as environmental stress, privacy, 
environmental programming and post-occupancy evaluation have been found to be 
useful for designers (Mazumdar, 2000). Relating the individual’s experience to 
stress became the key issue for studies of how built environments affect us 
psychologically. In line with this, the concept of supportive design proved useful 
(Ulrich, 1992, 2001). Supportive design refers to environmental characteristics, 
which support stress-related psychological processes such as coping and restoration 
and has, especially been used in healthcare facilities. It has the ability to increase the 
perception of individual well-being of staff members and patients, through the 
utilization of specific interior and architectural details. It was shown that 
environmental details, which enhance distractions such as windows, trees, plants, 
and water as well as pictures with joyful human faces have the ability to foster well-
being in individuals (Ulrich, 1984, 1992, 1997). Wilson (1972) concluded that the 
presence of windows in an intensive care unit was desirable for preventing sensory 
deprivation. Furthermore, Keep, James, & Inman (1980) revealed that in an 
intensive therapy unit, there were less than half of the incidences on hallucinations 
and delusions in a room with translucent windows compared with a room with no 
window at all. Moreover, not only our psychological functions, but also our body 
functions (e.g. pulse and blood pressure) are affected by stimuli from the 
environment (Ulrich, 1992). Dilani (2001) stated that health and well-being are 
influenced positively within a health care setting as long as the built environment is 
psychosocially supportive, that is facilitates interaction between patients, staff 
members, and visitors. Thus, instead of paying all of the attention to technical 
health supporting medical equipments, enhanced attention to psychological and 
social supportive aspects of the built environment could also be a way to reach 
individual well-being. Zeisel (1981) used the term social interaction potential 
regarding different built environmental components, which can facilitate individual 
well-being. In the staff-patient-visitor interaction, environmental components like 
doors, furniture, transparent units, art, and music are supposed to have social 
interaction potential, thus the ability to affect well-being. In this context, well-
being refers to the state of being, or doing, well, and being happy and healthy 
within the health care facility regardless of, for instance, occupation or status, age, 
and gender differences. The uniform terminology for occupational therapy 
(AOTA, 1994) lists the individual’s main psychosocial components such as 
psychological skills, social skills, and self-management and their sub-components 
(Table 1).  
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Table 1. The classification of psychosocial components. 
Psychological skills Social skills Self-management 

Value  
Interest 

Self-concept 

Role performance 
Social-conduct 

Interpersonal skill 
Self-expression 

Coping skills 
Time management 

Self-control 

 
 
Study objectives 
 
According to Evans & Mitchell McCoy (1998), there is an increasing need for 

empirical data, and measurement methods, on well-being and health supporting 
built environment components. The objectives of this paper are: 

1. To find a multi-methodological tool on psychosocially supportive built 
environment.  

2. To analyze the data gathered by the suggested tool in terms of its well-
being supportiveness in real environment settings. 

3. To provide guidelines for designers about psychosocial supportive 
environmental components integrated in the design process. 

4. To compare the proposed design with the existing one and to evaluate it 
in accordance to its perceived supportiveness. 

This paper is a compilation of four studies and each study correspond to one of the 
above mentioned objective. 
 

 
STUDY 1 
 
Method 
 
Research design and subjects 
Based on a literature review in environmental assessment techniques, a three-

stage approach was designed to assess the psychosocial supportiveness of the built 
environment.  

1. Empowerment session. The assessment tools administered in earlier studies on 
health care users included qualitative evaluation techniques, such as focus group 
interviews and individual deep interviews. The goal of the empowering session was 
to find an assessment technique, which can generate both qualitative and 
quantitative data. In the first round of tool selection three group evaluation 
techniques: Focus group, Nominal group, and Future Workshop were compared 
to each other (Appendix, Table 1). Then, comparisons among the three were made 
of the estimation of time needed for each session, which in turn became a crucial 
factor as well as of the number of participants who can be involved simultaneously 
in the process, and of the degree of information generated in terms of quantitative 
measures (Table 2). 
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 Table 2. Comparison made between the three techniques for the Empowerment session. (FG 
and NG are based on Langford, Schoenfeld, & Izzo (2002)).  

 Focus Group 
(FG) 

Nominal Group 
(NG) 

Future Workshop  
(FW)  

Min. hour needed 2 2 1 
Number of 
participants 

4-6 4-8 10-25 

Degree of 
information 

Qualitative 
Ranking of 
problems 

Cumulative value of importance 
(score) 

 
After analyzing the advantages (shorter assessment time, amount of subject 

opinions within the same period of time, and possibility of quantification of 
qualitative data), the Future Workshop technique was selected for further 
consideration. This session was predicted to measure psychosocial aspects and the 
proposed theme of the session was to find environmental elements, which were 
perceived as affecting individual well-being negatively. 

2. Environment description session. The goal of this session was to collect 
information about the perceived environmental qualities by means of semantic 
differentiation within a real setting. Küller’s SED tool (1972) was compared to 
Canter’s (1969), Hershberger’s (1972), Honikman’s (1971), Oostendorp & 
Berlyne’s (1978), and Sorte’s (1982) semantic environmental descriptions (Table 3). 
It was found that Küller’s SED tool might fit best to the objectives of this study, 
accounting that the SED tool was developed within the Swedish culture and had 
proven to be a reliable environmental quality description over the years. It was also 
important that Küller’s SED tool focused on the architectural characteristics of the 
built environment and less on details (e.g. sizes, shapes, or patterns).  
 

Table 3. Comparison of different architectural semantic environmental descriptions. 

 Canter 
(1969) 

Hershberger 
(1970) 

Honikman 
(1971) 

Oostendorp 
& Berlyne 
(1978) 

Küller (1972) Sorte 
(1982) 

Number of 
factors 

7 20 4 4 8 11 

Number of 
scales 

31 40 25 13 36 36 

Scaling 
technique 

Bipolar 
scales 

Bipolar 
scales 

Bipolar, 1-7 
rating scale 

Bipolar scale 

1-7 rating scale 
on one 

descriptive 
word 

1-7 rating scale 
on one 

descriptive 
word 

Cultural 
context 

UK USA UK Canada Sweden Sweden 

Measurement 
is based on 

Drawings 
(plans, 

elevations, 
interior) 

Slides on 
Interiors 

Slides and 
visits on 

living, dining, 
bedrooms and 

children’s 
bedroom 

Slides on 
architectural 

styles 
(outdoor) 

Slides and visits  
of 

environmental 
setting 

Slides and visits  
of 

environmental 
setting 

 
3. Evaluation of architectural details. The evaluation of architectural details consists 

of a questionnaire focusing on perceived well-being and preferences specific to the 
quality of the environmental details. The questionnaire was designed based on 
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individual interviews of health care personnel and patients, and was pilot tested 
within the same subject groups. The questionnaire was grounded in the aesthetic 
theory (Berlyne, 1971), which assumes that a person’s evaluative emotion 
influences his/her perception of environmental components. In addition, the 
complexity of the environment is also taken into account by paying attention to 
the different environmental details. Moreover, the questionnaire measures temporal 
mood, but it does not attempt to be an overall tool for evaluating individual’s 
affect. Feelings of safety and perception of noise levels were also included the 
evaluation. This session is suggested to measure both aesthetical and psychosocial 
aspects. 

 
It was hypothesized, that the compilation of existing assessment techniques and 

their unique combination would contribute to further understanding of the aim of 
this study.  

 
In the empowerment session, the analysis of its procedure could not be verified 

directly; therefore a hospital ward environment and a health care center in the 
northern part of Sweden were selected for testing. The sampling method was based 
on individual willingness of participation. Notwithstanding, the continuous patient 
care had to be maintained, which is the reason for the limited number of staff 
gathered for the session and limited time for the session. In the hospital ward 13 
nurses including a chief nurse were involved, while in the health care center, 17 
staff members, including physicians and nurses participated.  

The theme of the session was to find environmental elements, which were 
perceived as affecting individual well-being negatively. After brainstorming, the 
subjects were asked to score each individual element mentioned. Each subject had 
seven credits to allocate to three problems such as 3, 3, and 1 credit. 

 
 
Results 
 
To evaluate the hypothesis and reach the first objective, the selected 

Empowering Environment Evaluation (Triple-E) tool had to go through a 
relevance analysis based on AOTA’s (1994) description of an individual’s 
psychosocial aspects, as well as, an identification determining physical and 
psychological needs, which in turn can be perceived as a source of stress. The 
analysis was performed by the author using a checklist which was adapted to each 
session’s characteristics.  

In the empowerment session, the relevance analysis revealed (Appendix, Table 
2) that in both locations, the personnel mostly related their negative experiences to 
physical environmental components (77%). The aesthetical based complaints (23%) 
were less relevant. Furthermore, the analysis revealed that information on 
psychosocial components in the built environment could be assessed by Future 
Workshop (Table 4). 
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Table 4. Frequencies on the relevance of psychosocial components calculated in the 

empowering session. 
Hospital ward Health care center ∑  

N % N % % 
Value 15 62 20 69 66 

Interest 8 34 2 7 21 Psychological skills 
Self-concept 1 4 7 24 13 

Role performance 10 45 18 72 59 
Social-conduct 3 15 5 20 17 
Interpersonal 5 22 1 4 13 

Social skills 

Self-expression 4 18 1 4 11 
Coping skills 17 46 20 45 46 

Time management 9 24 9 20 22 
Self-management 

 
Self-control 11 30 15 35 32 

 
Table 4 shows the frequencies and percentages in relation to different 

psychosocial categories. The highest relevance within the psychological skills was 
found for Value; within the social skills for Role performance and within self-
management for Coping skills.  

 
In the environment description session, 36 adjectives were tested by the 

checklist (Table 5). It was revealed (Appendix, Table 3) that the adjectives created 
denotative meanings (17%) while connotative meanings might be as high as 83%. 
Further analyses show that some relevance was found in every major skill category, 
but failed to show any connection to the Self expression scale (Table 5). The highest 
relevance within the psychological skills was found for Value; within social skills for 
Social conduct while within self-management Coping and Self-control were equally 
high. 

 
Table 5. Frequencies of the relevance of psychosocial components calculated in 

environmental description session. 
Semantic Environmental 

 Description questionnaire 
 

 
 N % 

Value  19 53 
Interest 13 37 Psychological skills 

Self-concept 4 10 
Role performance 8 20 

Social-conduct 20 50 
Interpersonal 11 30 

Social skills 

Self-expression 0 0 
Coping skills 23 45 

Time management 5 5 
Self-management 

 
Self-control 23 45 

 
In the evaluation of architectural details session, only the environmental 

components were analyzed by the checklist (Appendix, Table 4). The results 

 5



demonstrate possible associations to psychosocial categories (Table 6), but failed to 
show any connection with the Self concept component. 

 
Table 6. Frequencies of the relevance of psychosocial components calculated in evaluation of 

details session. 
Evaluation of details  

N % 
Value 42 54 

Interest 36 46 Psychological skills 
Self-concept 0 0 

Role performance 11 15 
Social-conduct 10 14 
Interpersonal 11 15 

Social skills 

Self-expression 40 56 
Coping skills 51 62 

Time management 15 18 
Self-management 

 
Self-control 16 20 

 
Table 6 shows the frequencies and percentages in relation to different 

psychosocial categories. Within the psychological skills the two remaining 
components were nearly alike, within the social skills Social-expression was the 
highest, while within the self-management, Coping skill was the highest. It was also 
revealed that the environmental details might be perceived as physically (37%) and 
psychologically (63%) stressful or both (31%).  

Discussion. The results generated from the checklist suggest that the Triple-E 
tool could be used to measure psychosocial components. Moreover, not only 
aesthetically perceived stressors were found, but also physically perceived ones. The 
scaling technique for evaluation of architectural details session was decided to be on 
ordinal scale, including positive, slightly positive, neutral, and negative choices in 
accordance to the hedonic tone (good-bad-neutral or positive-negative-neutral) 
within human perception. Furthermore, the combination of the three different 
techniques should to some extend produce duplicate data sets useful for problem 
validation. 

Conclusion. It was shown that the Triple-E tool has some relevance to 
psychosocial supportiveness. Although, the results of the frequencies could be 
different from the presented ones, in view of the fact that the research design in this 
particular case did not consider inter-rater exploration. With respect to this, the 
Triple-E tool was suggested for further examination in the direction of the second 
objective.  
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STUDY 2 
 
Method 
 
Research design and subjects 
The second objective was to try out the Triple-E tool in real environments, and 

to analyze the gathered data in terms of well-being supportiveness. 
The study was carried out in a ward on the 5th floor at Piteå Älvdal hospital 

(Appendix, Figure 1 and Table 5) and at a health care facility (Appendix, Figure 2 
and Table 6) in Luleå, both located in the northern part of Sweden. In accordance 
with the confidentiality policy in health care facilities, pictures were not taken of 
patients, but rooms were documented through narratives. In the hospital ward in-
patients with heart attack, pneumonia, asthma, diabetes, vein thrombosis, and 
different kinds of cancer are taken care of. There were a total of 35 personnel 
working in three work shifts, with about 20 in the morning shift, 10 in the 
evening, and 3 in the night shift. There could be a maximum of 24 patients at a 
time in the ward. The health care facility accepts outpatients with various health 
complaints. The staff includes eight physicians, ten nurses, and four administrators, 
which take care of roughly 10.000 inhabitants’ health complaints. 

The sessions of the Triple-E trial followed each other in the order mentioned 
earlier. The empowering session was presented in Study 1. In the environmental 
description session the questionnaire was given to staff members and patients. The 
corridor and the dining room were assigned for the evaluation in the hospital ward, 
and the reception and the waiting area in the health care facility. The subjects were 
also free to choose one additional room. The semantic description scales 
(adjectives) were originally grouped into 8 factors, such as pleasantness, complexity, 
unity, enclosedness, social status, potency, affection, and originality. In this study, 
however, these factors were broken down into their basic adjectives resulting in 36 
unique adjectives. The meanings of each adjective according to Oxford English 
Dictionary is located at Appendix (Table 6.) The subjects were asked to mark their 
opinions according to each of these adjectives about their current location within 
the hospital ward, or the health care facility, on provided graphical scales with 
verbal endpoints. In the evaluation of architectural details session, subjects were 
assigned to the same locations as in the environment description session and asked 
to answer the questionnaire.  

In the hospital ward, 13 nurses, including the chief nurse, were gathered for the 
empowering session and in the health care facility 17 staff members including 
physicians and nurses were involved. A summary of questionnaires administered in 
the different sessions within the two locations is presented in Table 7.  
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Table 7. Numbers of questionnaires were administered during the assessment period in the two 
locations. 

Hospital ward Health care facility 
SED ADQ SED ADQ  

M F M F M F M F 
Staff members 23 2       6 3      17 2       6 
Patients 4 6       4 9       9           6 

Note: SED= Semantic Environment Description (Küller, 1972, 1991); ADQ= Architectural 
Details Questionnaire; M=Male, F=Female 

 
It was hypothesized that there will be several environmental components, which 

are perceived as supportive and others which are perceived as not supportive or 
even stressful. Furthermore, it was hypothesized that subject group differences will 
occur such as staff members will perceive the environment as less supportive than 
patients and younger generation will perceive it as more negative than the older 
generation.  

 
 
Results  
 
Hospital ward 
Environment description session. Overall, the ward was perceived as high3 in 

affection and as low1 in originality, while all other factors were perceived as on a 
medium2 level (Table 8). 

 
Table 8. The medians of the eight factors distributed over locations (n=27; scale 1 to 7). 

Semantic environment description factors 
Location 

PL CO UN EN PO SS AF OR 

Corridor 2,88 3,00 3,50 4,00 4,50 2,75 5,75 2,50 

Dinning room 4,00 3,50 4,00 4,00 3,00 3,50 4,00 3,25 

Kitchen 3,32 4,00 2,50 4,12 3,75 2,25 4,25 3,00 

Physician’s room 2,50 3,25 3,37 6,50 4,12 3,37 6,25 2,50 

Treatment room 3,25 4,37 2,62 5,50 4,62 2,12 6,12 2,87 

Assistant room 2,75 3,12 2,87 5,00 3,87 2,75 4,87 3,75 

Room 1 4,88 4,00 4,00 4,50 6,00 4,00 4,00 1,25 

Room 2 3,88 3,50 4,50 4,75 4,25 2,75 7,00 3,50 

Room 4 3,38 1,75 3,00 5,00 3,00 3,25 4,50 2,50 

Room 8 2,13 2,75 3,25 5,00 5,75 1,50 6,50 3,00 

Room 10 6,13 2,75 5,00 3,00 4,25 5,00 2,25 4,25 

Total 3,50 3,50 3,50 4,50 4,25 3,00 5,50 2,75 

Note: PL=pleasantness; CO=complexity; UN=unity; EN=enclosedness; PO=potency; SS=social 
status; AF=affection; OR=originality  

 
 

1 Low corresponds here to the values between 1.00 and 2.99 on the seven-point graphical scale. 
2 Medium corresponds here to the values between 3.00 and 4.99 on the seven-point graphical scale. 
3 High corresponds here to the values between 5.00 and 7.00 on the seven-point graphical scale. 
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The corridor, a public area of the ward, was perceived as high3 in affection, but as 
low1 in pleasantness, social status and originality while medium2 on the others. The 
dining room was perceived as on a medium2 level in all factors. The more private 
area of the staff members, the kitchen, was perceived as on a medium2 level in all 
factors except from in social status and unity, which were perceived as low1. The 
physician’s room was perceived as high3 in affection and enclosedness, but as low1 
in pleasantness and originality. The treatment room was perceived as high3 in 
affection and enclosedness, but as low1 in unity, social status, and originality. 
Finally, the assistant room was perceived as medium2, expect in pleasantness, unity, 
and social status where it was perceived as low1 and in enclosedness where it was 
perceived as high3. 

The patients’ rooms differed with respect to number of beds in the room. 
Rooms 1, 2, and 4 had 4 beds, room 8 2 beds, and room 10 an only bed. Room 1 
was perceived as high3 in potency, but as low1 in originality, room 2 as high3 in 
affection, but as low1 in social status. Room 4 was perceived as medium2 in all 
factors, except from as low1 in complexity and originality, and high3 in 
enclosedness. The 2-bed room, room 8, was perceived as high3 in affection, 
potency, and enclosedness, but as low1 in pleasantness, complexity and social status. 
The room with one bed, room 10, was perceived as high3 in pleasantness, unity 
and social status, but as low1 in complexity and affection. 

The statistical analysis (Mann-Whitney U test) showed significant differences 
between staff members’ and patients’ for social status (z=-2.352, p<.05) and 
affection (z=-2.651, p<.01) in the corridor and dining room area of the hospital 
ward. Staff members perceived affection on higher level and social status on a lower 
level than patients. Analysis of age differences showed that social status (z=-2.017, 
p<.05) was perceived as higher by subjects above 50 years of age than by subjects 
below 50 years of age.  

When status aspects was investigated in the two locations (corridor and dining 
room) eleven scales were found to be significant, such as expensive, stimulating, 
ordinary, boring, timeless, simple, aged, consistent, new, feminine and special (z=-
2.530, z=-2.369, z=-2.640, p<.01; z=-2.247, p<.05; z=-2.341, p<.05;  z=-2.743, 
p<.01, z=-2.631, p<.01, z=-2.386, p<.05;  z=-2.823, p<.01, p<.05;  z=-2.442, 
p<.05;  z=-2.109, p<.05;  respectively). Analysis for the age aspects showed four 
significant effects, such as modern, ugly, expensive, and boring (z=-2.044, p<.05;  
z=-2.098, p<.05;  z=-2.038, p<.05;  z=-2.779, p<.01). By focusing on these 
scales, the profile of the two locations could be drawn in terms of status and age 
differences. Staff members perceived the two locations as high on the ordinary, 
boring, timeless, simple, aged, and consistent scales, and as low on expensive, 
stimulating, new, feminine and special scales than patients. The analysis also showed 
that people above 50 years of age rated high the modern and expensive scales and 
low the ugly and the boring scales.  
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Evaluation of architectural details. The statistical analysis showed that there were 
significant differences between age groups for floor color, floor texture, adequate 
space for moving, how the ward’s physical characteristics affect peoples’ emotions, 
personal opinions about the assessed room, and, finally, for the level of security in 
the assessed room (z=-2.031, p<.05; z=-1.972, p<.05; df=1, p<.05; z=-0.853, 
p<.05; z=-1.970, p<.05; and z=-2.023, p<.05, respectively). Subjects above 50 
years of age perceived the floor color and texture as more positive, the spaces for 
moving, sitting, and waiting as more adequate, the physical environment’s affect on 
them as well as their opinion about the assessed room as more positive and, finally, 
the security in the assessed room as higher than subjects below 50 years of age.  

There was a significant difference found between genders for how the physical 
characteristics of the ward affect people’s emotions (z=-2.272, p<.05). Males 
perceived that the physical characteristics of the ward had more positive affect on 
them than females did. 

Significant effects were found between staff members and patients for the 
perception of the floor area, chair material, window size, about the ward as a whole 
and the ward entrée as well as for their opinion about the assessed room and mood 
(z=-2.449, p<.05; z=-2.0, p<.05; z=-2.174, p<.05; z=-2.377, p<.05; z=-2.393, 
p<.05; z=-3.55, p<.05; and z=-2.805, p<.05; respectively). Staff members were 
less positive than patients toward the floor area, the chair material, the window size, 
the ward as a whole, the ward entrée and the assessed room but felt better off (e.g. 
were in a higher mood) than patients. 
 
Health care facility 
 

Environment description session. Overall, the facility was perceived as on a 
medium2 level in all factors except in originality, which was perceived as low1 
(Table 9). The more public areas of the health care facility, reception, corridor, and 
waiting area, were all perceived as on a medium2 level in all factors except for 
originality which was perceived as low1 in all the three locations and additionally 
for social status in the waiting area. 

 
Table 9. The medians of the eight factors distributed over locations (n=38, scale 1 to 7). 

Semantic environment description factors 
Location 

PL CO UN EN PO SS AF OR 
Reception 4,25 3,37 4,50 3,50 3,75 4,12 3,50 2,75 
Corridor 3,63 3,00 4,12 3,87 4,25 3,25 3,87 2,62 
Waiting area 3,75 3,50 3,75 3,00 4,00 2,75 4,00 2,75 
Library 1,75 2,75 2,50 7,00 4,25 2,25 5,25 4,75 
Conference 3,63 4,25 2,50 4,25 3,75 2,50 4,75 4,25 
Kitchen 3,88 3,75 2,00 5,75 4,25 1,50 3,75 1,75 
Gynecology room 2,13 5,75 2,50 5,50 4,50 4,00 3,50 4,50 
Emergency 2,50 3,25 2,50 6,50 5,50 3,50 3,75 2,25 
Total median 3,75 3,37 4,00 3,75 4,00 3,25 4,00 2,75 

Note: PL=pleasantness; CO=complexity; UN=unity; EN=enclosedness; PO=potency; SS=social 
status; AF=affection; OR=originality 

 
1 Low corresponds here to the values between 1.00 and 2.99 on the seven-point graphical scale. 
2 Medium corresponds here to the values between 3.00 and 4.99 on the seven-point graphical scale. 
3 High corresponds here to the values between 5.00 and 7.00 on the seven-point graphical scale.  10



The more staff member area, the library, was perceived as high3 in enclosedness 
and affection but as low1 in pleasantness, complexity, unity, and social status. The 
conference room, also a more staff member area, was perceived as low1 in unity 
and social status. The last more staff member area, the kitchen, was perceived as 
high3 in enclosedness and low1 in unity, social status, and originality. The treatment 
rooms for gynecology and the emergency room were perceived as high3 in 
enclosedness. The room for gynecology was also perceived as high3 in complexity 
and low1 in pleasantness and unity. Moreover, the emergency room was perceived 
as high3 in potency as well as low1 in originality. 

The statistical analysis (Mann-Whitney U test) showed significant differences 
(p<.05) between patients and staff members on pleasantness, complexity, unity, 
enclosedness, and social status (z=-2.987, p<.01; z=-2.093, p<.05; z=-4.299, 
p<.001, z=-2.053, p<.05; z=-2.230, p<.05; respectively). Patients perceived the 
health care facility as higher for pleasantness, unity, and social status than the staff 
members. Females perceived potency (z=-2.791, p<.05) as higher than males and 
people above 50 years of age perceived the facility as lower on affection (z=-2.272, 
p<.05) than the younger. 

Each scale within each factor was also here examined in more detail, that is, 
each adjective were analyzed (Mann-Whitney U test) to get a fuller picture of the 
subjects’ perception of the two main locations, reception and the waiting area. The 
significance level was at p<.05. 

Reception 
Between staff members and patients, motley (z=-2.062, p<.05), lively  (z=-

2.103, p<.05), and composite (z=-2.117, p<.05) differed significantly, thus all of 
them were perceived as higher by patients. Female subjects rated well-kept (z=-
1.999, p<.05), subdued (z=-2.084, p<.05) and lavish (z=-2.247, p<.05) 
significantly higher than males, while the opposite was true for feminine (z=-2.084, 
p<.05).  

Waiting area 
Between staff members and patients motley, well-kept, of pure style, subdued 

and lively (z=-2.665, p<.01; z=-2.245, p<.05; z=-2.841, p<.01; z=-2.185, p<.05; 
z=-2.768, p<.05) were significantly different, thus motley and lively were 
perceived as higher by patients, while the others as lower. 
 

Evaluation of architectural details.  Regarding the assessed rooms in the health 
care facility statistical analysis (Mann-Whitney U test) showed that there were 
significant differences between age groups for floor color, floor texture, wall 
texture, photo and picture meaning and color, and for lighting location (z=-2.121, 
p<.05; z=-2.121, p<.05; z=-2.001, p<.05; z=-2.196, p<.05; z=-1.972, p<.05; z=-
1.957, p<.05; respectively). Subjects over 50 years of age perceived the above 
mentioned floor and wall details more negatively than the younger while the 
opposite was true for the meaning and color of photographs, and lighting location.  
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There were also significant differences found between genders for ceiling texture 
(z=-2,754, p<.05), handicraft location (z=-2.092, p<.05), and for its material (z=-
1.957, p<.05). The female subjects perceived the ceiling texture, the handicraft 
location, and its material as more negative than the male subjects. The latter, on the 
other hand, perceived the noise in the facility as more negative than the female 
subjects (z=-1.930, p<.05). 

Significant effects were also found between staff members and patients for 
furniture location, chair texture, window height, and window width, photo and 
picture locations curtain function, flower location, and for odor (z=-2.447, p<.05; 
z=-2.448, p<.05; z=-2.220, p<.05; z=-2.739, p<.05; z=-2.191, p<.05; z=-2.058, 
p<.05; z=-2.003, p<.05; z=-2.315, p<.05; respectively). The staff members 
perceived all these details as more positive than the patients. 
 

Discussion 
 
Hospital ward 
 
In the environment description session detailed information about staff 

members’ and patients’ experience of the ward and its’ separate locations were 
obtained. The results from this session showed that the subjects were emotionally 
attached to the ward and at the same time, perceived it as not exactly being a 
symbol of status and as not very out of the ordinary.  

When the separate scales within each factor were taken into account the results 
revealed that staff members, who have spent, and will continue to spend a lot of 
time on a daily basis at the hospital ward, desires for changes in its physical 
appearance, to get it more stimulating. In contrast, the patients were overall 
satisfied with the ward, which could be associated to the fact that they do not have 
to spend long periods of time in the environment. Between age groups, the 
younger seemed to perceive the environment as ugly and not modern at all, in 
contrast to the older. This might be explained by upbringings of the older in more 
impoverished homes allowing only for fundamentals and, thus, feeling more at 
home in environments such as these.  

 
Health care facility 
 
The results in the environment description session mainly revealed differences 

with respect to gender and group belongings in the perception of the different 
locations. Overall, the subjects’ picture of the facility was not too exciting. 
Moreover, the results from this session illuminated well the architects’ predicament 
with designing an environment fulfilling the demands and wishes for all and 
everyone. The waiting area, for instance, is by the staff members perceived as an 
area characterized of low in variation, contrasts, and dissimilarities while the 
patients perceive it as an active and responsive area. Or, in considering the 
reception area, which is perceived by the female subjects as clean and passive while 
the staff members perceive it as varied, contrasting, and dissimilar in nature. 
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In the evaluation of architectural details the results revealed some interesting 
differences in the perception of the health care facility. Subjects above 50 years of 
age were more concerned with floor and wall details, than subjects below 50 years 
of age.  Female subjects were more than males focused on details such as material 
and handicraft, which might be interpreted in terms of satisfaction of functionality 
and of emotionality. Moreover, the results show that the staff members were more 
satisfied than the patients with the majority of the presented details. An explanation 
to this might be that after a certain period of time people often get attached to 
environment, they occupy it on a regular basis and, hence, start to defend it even if 
they themselves are not fully satisfied with it. 

 
 
Overall discussion 
 
The empowering session shed light on the overall picture from the staff 

members’ point of view concerning well-being, while the environmental 
description and the evaluation of architectural details sessions also took the patients’ 
and the visitors’ perceptions into consideration. Not surprisingly, the results from 
the empowering session showed that the staff members were primarily interested in 
the functionality of the facilities. Functionality seems to be related to job 
satisfaction, which in turn, is positively associated with employee well-being 
(Wells, 2000). Hence, to increase the staff members’ level of well-being, the stated 
low functionality should be given a high priority in redesigning the ward but also 
the specific details that were given high scores in the session.  

For fine tuning the environmental assessment, semantic environment description 
and evaluation of architectural details questionnaires were employed. These 
questionnaires enriched the assessments by yielding data on aesthetical 
considerations, which were not revealed in the empowering session. Subject group 
differences such as between status, gender and age were found. The scaling 
technique was perceived as too demanding for the subjects, therefore the possibility 
of a simplification of the procedure should be considered.  

 
 

Conclusion 
 
The Triple-E tool faced serious limitations in the real environmental settings. It 

became clear that the empowerment session in this form cannot be conducted 
among patients. Instead, if needed a more individualized approach should be 
utilized for such an assessment. Analysis of the environment description session 
yielded tremendous amounts of data about each location, which sometimes are 
difficult to comprehend. Therefore, building up a concrete picture concerning the 
environment may be a challenging phenomenon. 
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STUDY 3 
 
Research design 
The third objective was to provide guidelines and visualize for architects the 

psychosocial supportive environmental components integrated in the design 
process. The design procedure took place in the hospital ward and the health care 
facility. 

Based on a literature survey there were three design models associated with 
design by a research approach: analysis -synthesis model, experimental model and 
complex intellectual activity model (Millburn & Brown, 2003). It was assumed that 
the redesign process was originated by previous design-errors or occupancy 
preference change. The process best fitted to describe the situation simulated in this 
research was the analysis-synthesis model, because it includes a long feedback loop, 
which affects the basic research acquisition procedure and systematic information 
processes can take place, while the best fit for the acquired information also can be 
established. 

The analysis-synthesis model process is shown in Figure 1 and the schematic 
diagram of this model with enhanced psychosocial approach is shown in Figure 2.  
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Acquisition 
and assessment 
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general rules 

Design 

Problem is 
broken down 
into discrete 

elements 

Application 
 
 
 
 
 
 
 
 

Analytic activity 

Information is 
assessed, 

analyzed and 
applied to the 
appropriate 
elements of 
the design 

Synthesis 

Design 
elements are 
synthesized 

into a 
coherent 
whole 

Results are 
evaluated and 

stored for 
future use 

Evaluation 

Figure 1. The relationship between research and design as identified by the analysis-synthesis 
model (Milburn & Brown, 2003). 
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Figure 2. Schematic diagram of the analysis-synthesis model enhanced with the Triple-E tool 
(Based on Millburn and Brown, 2003). 

 
The analysis-synthesis model describes the design process starting at the 

acquisition and assessment of knowledge to produce general rules about a certain 
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situation. In these particular cases, the design problem is generated as the 
environments fail to support psychosocial components of the individuals. Then the 
design problem is broken down into discrete elements and each element can be 
solved by the results of the Triple-E tool. An application of the collected 
information by the Triple-E tool can take place through analytic problem solving 
activity. This analytic activity repeats itself until the designed elements are 
synthesized into a coherent whole. Then, the designed environment is evaluated 
and information is stored for later use. 

 
Hospital ward  
 
In proposing redoing in the ward environment to better support its’ users, 

psychologically and socially, the corridor and the dining room were targeted as well 
as elements easily altered by interior architectural means (Figures 3, 5, and 7). In 
each location floor quality and texture was changed to more nature like (e.g. 
wooden floor) and soft (e.g. carpet), windowsill heights were lowered to get easier 
access to daylight and outside view, more colors were applied, moving, sitting, and 
waiting areas were enlarged, and chair materials were changed to be more natural 
in appearance. Additional changes were picture sizes, themes, and locations 
although the existing pictures, themes, and locations did not cause any negative 
effects in this study instead they were in accordance with current architectural 
practice (Figure 3 to 6). 

 

        
         Figure 3. Picture taken in the corridor.        Figure 4. The proposed design of the corridor. 

 

 

Figure 5. Panoramic picture taken in the dining room. 
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Figure 6. The proposed design of the dining room.  

Health care facility  
 

The results obtained long-term discussion within the design group about how 
to redesign to enhance the psychological and social supportiveness of the facility. 
The waiting area seemed to be a location less accepted by the subjects. However, 
major changes were not possible to implement because of economical and practical 
reasons. Therefore minor changes took place such as adding natural elements such 
as plants, trees, and water to reduce the subdued feeling of the area. Moreover, the 
proposal builds on a central block concept with the reception encircled by 
corridors and a waiting area and separated by a light orange color. The ceiling 
pattern has also been modified into less checkered, which reduces its complexness 
and compositeness. The furniture has been relocated to facilitate social interaction 
and picture themes and its locations have been changed (Figure 7 to 10). 

 

 

Figure 7. Panoramic picture taken in the reception. 
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Figure 8. The proposed design of the reception. 
 

 
Figure 9. Panoramic picture taken in the waiting area. 

 

 
Figure 10. The proposed design of the waiting area. 

 
Conclusion. The design process welcomes research based information, which is 

further processed by the design professional. The quality of results depends very 
much on the designer’s cognitive appraisal of the situation and his/her previous 
experience. Integrating flexibility into the design process is essential, because of the 
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changing nature of occupants’ needs, and that may create even more challenging 
task. 

 
 
STUDY 4 
 
Research design and subjects 
The fourth objective was to compare the proposed designs to the actual designs 

according to the perceived supportiveness. It was hypothesized that the design 
proposal would be perceived as more preferable.  

The location for the investigation took place at the hospital ward and included 
the dining room and the corridor. Thirty-six questionnaires were completed by 
staff members, including three male subjects, who assessed the proposed ward 
design. The proposed design was presented on an A3 sized board, and exhibited in 
the targeted rooms. In this study, a modified version of the evaluation of 
architectural details questionnaire was administered. In the design process the 
following environmental details had been modified: 

 
• Floor color, pattern, and material 
• Wall color and pattern 
• Furniture location, color, pattern, and material 
• Chair location, color, pattern, and material  
• Window size, sill height, and height 
• Photography meaning, and color 
• Handicraft location 

 
The lists of modified environmental details were identified by using the 

architectural details questionnaire as a checklist. 
 
Result and Discussions 
Overall, the proposed design was positively perceived. Staff members above the 

age of 50 years detected change in the corridor regarding the window sill height 
(df=1, p<.05). In terms of gender differences, male subjects did perceive differences 
regarding furniture (df=1, p<.05) and chair location (df=1, p<.01), while female 
subjects did not.  

According to the hypothesis, the proposed hospital ward design was more 
positively perceived than the original. Only three out of nineteen modified 
variables (15%) were identified which might be explained by lack of experience in 
visual comparisons. The process of the post-test study raised questions about the 
differences of designers’ and staff members’ perception on psychosocial 
supportiveness in a health care facility. 
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DISCUSSION 
 

The Triple-E tool was, in this study, introduced for design purposes. It was an 
attempt to combine different research tools such as brainstorming (e.g. the 
empowering session), semantic environmental description, and a post-occupancy 
evaluation inspired questionnaire on architectural and interior details to find an 
improved tool in redesigning for psychologically and socially supportive 
environments.  

The empowerment session provided a large variety of general comments, which 
were more, or less, related to the perceptions of the environments’ outline in terms 
of aesthetics, functionality, privacy, and well-being. The lesson learnt from this 
session was that the subjects were interested in expressing their concerns toward the 
present situation. Further analysis through Guilford’s categories (1967) revealed that 
the given ideas were basically built on each other, which assumes more elaborative 
types of groups. The originality of ideas concerning the theme was rarely found in 
this session. With regard to a low creativity in the brainstorming session, questions 
arise about social inhabitation and cognitive inference (Paulus, 2000) within the 
groups. Observations of participants revealed that a psychosocial related theme 
might cause production blocking and task-irrelevant behavior as well as 
unnecessary cognitive loading on the subjects generating ideas outside the field of 
interest. 

In the environment description session the adjectives were, for the design 
purpose, separated from the more general factor concepts in order to gather in 
depth information about each location. The lesson learned from this session was 
that most of the description scales and even the factors caused difficulty in 
conceptualizing the thought into a design proposal. Usability analysis of this session 
revealed that a less demanding number of scales, or factors, should be constructed 
in order to facilitate the supportive design process. 

In the evaluation of architectural details session it was found that systematic 
evaluation of an environment might cause problems for subjects in terms of 
separating their personal preferences for each environmental component. Relating 
the findings to design criterion had been confirmed to be a logical solution when 
well-being is about to be promoted by means of environmental change.  

The overall conclusion about the Triple-E tool is that it has a potency to 
become a powerful practical approach in designing for psychologically and socially 
supportive environments. However, modification of the tool must be considered 
according to the usability analysis. The major pitfall of the Triple-E tool is the time 
requirement to each session. Subjects should be carefully selected for the 
empowerment session and continued supervision is strongly advised for 
administrating the questionnaires. Combination of the three methods produced an 
overwhelming number of data which later had to be selected for design purpose.  
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Table 1. Procedure description of focus group (FG) and nominal grouping session (NG) by 
Langford et al. (2002) and Future Workshop (FW) session by Jungk and Müller (1987). 

  Focus Group (FG) Nominal Group (NG) Future Workshop (FW) 

Individuals assigned to small 
groups (6-10) based upon their 
similarity to the target market. 

Individuals assigned to small 
groups (6-10) based upon their 
similarity to the target market. 

Preparatory phase: the theme is set 
in a way that is acceptable topic 
for all participants. It should be 
clear, short and challenging, either 
in form of a question or statement. 

N/A 

Group members silently and 
independently generate specific 
discussion points concerning a 
general but singular, well worded 
topic or problem. 

N/A 

Specific, prepared discussion 
points are presented to 
participants by the researcher 
(the researcher and the research 
sponsor prepare the discussion 
points). 
Primarily unstructured discussion 
(criticisms of a participant's 
ideas/reasoning often are 
allowed). 

Each member presents one 
discussion point to the group 
without discussion in an iterative 
fashion until all participants' points 
are recorded on a board for 
subsequent discussion in-depth 
discussion centers on the process of 
ranking each point by its 
importance to the topic of 
discussion (expressions of the 
importance of ideas are encouraged, 
but criticisms of others' ideas are 
discouraged as unnecessary in group 
dynamics). 

Critique phase: Participants in this 
phase are invited to make 
whatever critiques occurred to 
them with respect to the theme. 
No critique is made on each 
other’s negative comments. After 
allocating 3, 3, and 1 points for the 
selected critiques, participants are 
divided into groups (4-6 persons), 
and focus their attention of the 
grouped critiques.   

Discussion ends when the 
moderator/facilitator believes all 
important discussions have been 
completed on each prepared 
discussion question. 

Discussion ends when the group 
has ranked, by consensus, all points 
by importance to the subject. This 
process generates both the rankings 
and the most important 
reasons/details for the rankings. 

Fantasy phase: this allows 
participants to imagine "what if' 
the workplace could be different. 
It is forbidden to say: "it is not 
possible to do this, it is too 
expensive, and this we tried before 
and did not work" . 

N/A 

The second and/or third NG 
question is explored in the above 
manner after all discussion of the 
previous question completed. 

Strategy phase: Participants go 
through all the written fantasies 
and realize them. They consider 
economical, technical, 
organizational realities and 
develop optimal solutions for the 
ranked problems. 

The research report is prepared 
by listing the various responses to 
each directed question, often 
accompanied by the researcher's 
interpretation of the responses, 
and maybe a comparison of the 
researcher's interpretations 
among several FGs. 

The research report is prepared 
centering on the rankings of the 
discussion points of each subject, 
the generated reasons for those 
rankings, and a comparison of the 
ranked results among several NGs. 
Participants' statements concerning 
solutions are added. 

Implementation phase: this phase 
focuses on realistic changes and 
their necessary resources. 

 



 
 
 
 
 

Table 2. Verification of psychosocial components after the Future workshop session in the health care center. 

 

Psychological 
skills: 

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance 

(1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Physical 
environmental 

complaints 
 

Aesthetical 
complaints 

Scores 

Waiting room and wall 
decorations are ugly 

1, 2 2, 4 1  * 15 

Fax and copy machine 
wrongly located 

1 1 1, 2, 3  * 1 

Shabby waiting room 
furniture 

1, 2, 3 2, 4 1  * 1 

Two workplaces in 
same room, too noisy 

1, 3 1 1, 2, 3 *  20 

Too few offices 1 1 1, 2, 3 *  15 
Insufficient patient 
integrity in reception 

   *  10 

Water damage/mould 
in storage 

1 1 1 *  8 

One workplace is 
missing in assistant 
nurse office 

   *  6 

Staff and waiting room 
is "non-functional" 

1 1 1, 2, 3 *  6 

Computer working 
place is not functional 

1 1 1, 2, 3 *  4 

Dry air in laboratory, 
needs to be “refreshed” 1 1 1, 3 *  4 

Laboratory samples are 
visible 

1, 3 1 1, 3 *  3 

When office door is 
open, people can look 
inside 

1, 3 1, 2 1, 3 *  3 

"Shielding" is missing 
in laboratory 

1, 3 1, 2 1, 3 *  3 

Dirty and un-fresh air 1 1 1 *  3 
Narrow sampling room 1 1 1, 2, 3 *  2 
Narrow lunch room 1, 3 1 1, 2, 3 *  1 
Messy hall, dirty floors, 
etc. 1 1 1 *  1 

Back towards patients 
when using the 
computer 

1, 3 1, 2, 3, 4 1, 3 *  1 

Air condition does not 
always work in 
treatment-room 

1 1 1, 2, 3 *  1 

Cold during winter in 
offices 

1 1 1, 2, 3 *  1 

Internal TV is out of 
order 

1 1 1, 3 *  1 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. (Cont.) Verification of psychosocial components after the Future workshop session in 
the hospital ward. 

 

Psychological 
skills: 

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Physical 
environmental 

complaints 
 

Aesthetics Scores 

Need for more colours 1, 2 4 1  * 10 
More professional colour 
and lighting 

1, 2 4 1  * 6 

Dull colours in staff room 1, 2 4 1  * 4 
From the balcony there is 
a view of a black roof 

1, 2 3 1  * 4 

Dark corridor 1, 2 3 1  * 1 
No water in staff room 1 1, 3, 4 1, 2, 3 *  10 
Need for a silent room 2, 3 1, 2 1, 2, 3 *  9 
Assistant room is small 1 1, 2 1, 2, 3 *  7 
Not enough space in 
rooms with 1 or 2 beds 1, 2 1 1, 2, 3 *  6 

Drafty windows 1 1 1, 2, 3 *  6 
Too small storage room 1 1 1, 2, 3 *  6 
Refrigerator needed in 
the outer kitchen 

1 1 1, 2, 3 *  4 

Need for a ceiling hoist 
in each room 

1 1 1, 2, 3 *  3 

No shower in rooms 5 
and 6 1, 3 1, 2 1, 2, 3 *  3 

Dry air everywhere 1 1 1, 3 *  3 
Need for space dividers 
in dining room 

1 3 1, 3 *  1 

Wall-mounted TV only 
in 4 rooms 2 3 1 *  1 

 

 



 
 
 
 
 

Table 3. Verification of psychosocial components in Küller’s semantic environmental description 
scales. 

 

Psychological 
skills: 

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance 

(1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Denotative meaning can 
be perceived as stressful 

Connotative 
meaning can be 

perceived as stressful 

Good 1 1, 2, 3 1, 3  * 
Idyllic 1 2 1, 2  * 
Stimulating 2 1, 2, 3 1, 2  * 
Pleasant 2 1, 2 1  * 
Secure 3 1, 2 1 *  
Brutal 1 3 1  * 
Ugly 1  1  * 
Boring 2 2, 3 1  * 
Motley 2  3  * 
Lively 2 1, 2, 3 1, 2, 3  * 
Composite 1    * 
Subdued 1 2, 3 3  * 
Functional 1 1 1, 2, 3 *  
Whole 1  1, 3  * 
Consistent 1  1, 3  * 
Of pure style 1 2, 3 1  * 
Demarcated 1 2, 3 1, 3  * 
Closed 1 2, 3 1, 3 *  
Airy 1  1, 3 *  
Open 1 1, 2, 3 1, 3 *  
Potent 3  3   
Masculine 3  3   
Feminine 3  3  * 
Fragile 1 2 3  * 
Expensive 1 2 3  * 
Lavish 1 2 3  * 
Well-kept 1 1 3  * 
Simple 2 1, 2 1, 2, 3  * 
Timeless 2  1  * 
Aged 1 2 3  * 
Modern 2 2 3  * 
New 2  1, 3  * 
Curious 2 2, 3 3 *  
Special  2 2 1  * 
Surprising  2  1  * 
Ordinary 2  1  * 

 
 

 



 
 
 
 
 
 
 
 
 
 
 

Table 4. Identification of psychosocial components in the Evaluation of architectural details 
scales.  

 

Psychological 
skills: 

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Can be 
perceived as  

environmental 
physical stressor 

Can be perceived 
as  

environmental 
psychological 

stressor 

Temporal mood 2, 3 1, 2, 3, 4 1, 2, 3   
Personal belongings 1 1, 2, 3 1, 2, 3 * * 
Want to change the 
environment 

1, 2, 3 1, 2, 3, 4 1, 2, 3 * * 

Support of privacy 1, 2, 3 3, 4 1, 3 *  
Perception of noise 
level 

1 1, 2, 3 1, 2, 3 *  

Experience of music 1, 2 1, 2, 3, 4 1, 2, 3  * 
Feeling of safety 1 1, 2, 3 1, 2, 3 *  
Perception of 
entrance 

1, 2 2, 3 2, 3  * 

Wayfinding 1, 2 2, 3 1, 2, 3 *  
Perception of the 
division/unit as a 
whole 

1, 2 2, 3 2, 3  * 

Perception of the 
selected room 

1, 2 1,2,3,4 2, 3  * 

Space for moving 1 2 1, 2, 3 *  
Space for sitting 1 2 1, 2, 3 *  
Space for waiting 1 2 1, 2, 3 *  
Floor color 2 4 1  * 

Area 1 1, 2, 3 1, 2, 3 * * 
pattern 2 4 1  * 
material 1 1 1, 2, 3 * * 

Wall color 2 4 1  * 
Area 1  1 * * 
pattern 2 4 1  * 
material 1  1 * * 

Ceiling color 2 4 1  * 
Area 1  1 * * 
pattern 2 4 1  * 
material 1  1 * * 

Furniture location 1, 2 1, 2, 3, 4 1, 2, 3 * * 
Color 2 4 1  * 
pattern 2 4 1  * 
material 1, 2 1, 4 1 * * 

 

 



 
 
 
 
 
 
 
 
 
 
 

Table 4. (Cont.) Identification of psychosocial components in the Evaluation of architectural 
details scales.   

 

Psychological 
skills: 

Value (1) 
Interest (2) 

Self-concept 
(3) 

Social skills: 
Role performance 

(1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 
Time managem. 

(2) 
Self-control (3) 

Can be 
perceived as  

environmental 
(physical) 
stressor 

Can be 
perceived as  

environmental 
(psychological) 

stressor 

Chair location 1, 2 1, 2, 3, 4 1, 2, 3 * * 
color 2 4 1  * 
pattern 2 4 1  * 
material 1, 2 4 1 * * 

Window size 1, 2 4 1 * * 
sill height 1 4 1 * * 
height 1 4 1 * * 
width 1 4 1 * * 
location 1, 2 1, 3, 4 1, 2, 3 * * 
color 1 4 1  * 

Photography location 1, 2 4 1 * * 
meaning 1, 2 4 1  * 
color 2 4 1  * 

Handicraft location 1, 2 4 1 * * 
meaning 1, 2 4 1  * 
color 2 4 1  * 
material 1 4 1 * * 

Lighting fixture 
location 

1, 2 1, 2, 3, 4 1, 2, 3 * * 

color 1 4 1  * 
Light intensity  1, 2 1, 2, 3, 4 1, 2, 3 * * 

Perception of 
daylight 

 1, 2, 3, 4 1, 2, 3  * 

Curtain color 2 4 1  * 
pattern 2 4 1  * 
material 1 4 1 * * 
function 1 1 1 * * 
blinds 1, 2 1 1, 3 *  

Flower location 1, 2 4 1 * * 
color 2 4 1  * 
Smell 2 4 1  * 
material 2 4 1 * * 
arrangement 1, 2 4 1 * * 
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Figure 1. Master plan of the hospital ward. 
 
 

Table 5. Narratives of the two locations in the hospital ward. 
Dining room  
 
The room has a grayish blue linoleum floor, white walls with small pink pattern, and white ceiling.  
Pictures in shiny chrome frames hang on the walls. There are two windows with two side portions with 
white frames. Radiators are positioned underneath the windows. The windows are adorned with white 
curtains with a flower pattern and two red pots of green plants. A wooden armchair with blue fabric is 
centred in front of the windows. There are three dining tables on which potted reddish flowers are atop, 
six light brown wooden seats with red fabric around each table. A glassed closet with brown wooden 
frame, which serves as a storage for dinnerware is between two dining tables. In one corner, a quarter-
circular couch with blue cushions faces the windows and a wooden coffee table and a television set. In 
another corner, there is a low bookshelf with one level filled with reading materials. Besides natural 
lighting, fluorescent lights encased in white plastic and grills and three white, semi-sphere hanging lamps 
light the room.  
 
Corridor 
 
The corridor has a grayish blue floor with red and white strips, white walls with vertical gray metal strips 
and a white ceiling. There is one table with a photograph and a pot of plastic flowers, between two chairs. 
Handicrafts hang along the walls of the corridor. The source of light is the fluorescent lights in the ceiling 
and at the two entrances at each end of the corridor. 
 
 
 

 



 
 
 

 

Waiting 
area 

 
 

Figure 2. Master plan of the health care facility. 
 

Table 5. Narratives of the two locations in the health care facility. 
Reception 
 
The floor of the reception room is made from ceramic, square tiles with a reddish-brown color and its wall 
has a plain white pattern. The ceiling has grids and white acoustic boards. At the entrance, there is a 
brown, wooden reception table with shelves, desks, and space dividers with grids.  A wooden chair with 
maroon upholstery is beside the door. The two sources of light in the room comes from a fluorescent light 
in the ceiling and the natural light pouring through the three white-framed windows.  White, red and 
green leaf-patterned curtains are hanging from the windows to regulate the entrance of light. Potted green 
leafy plants are arranged casually by the windows. 
 
Waiting area 
 
The floor of the waiting area is made from light brown linoleum with reddish brown strips. Its wall is plain 
white on the upper part and is covered with light pink wallpaper with dark pink speckled pattern.  The 
ceiling is made from white, acoustic boards in a grid.  Three small coffee tables are present in the room. 
One is placed between two seats with maroon fabric, another at the center of the room, and the last one 
beside a long chair with red upholstery. Four maroon chairs and four long red chairs, made from wood 
and fabric, are positioned in the room. There is a white framed window with curtains patterned with 
colorful circles at the far end of the room. There are framed paintings and artworks (such as mosaic, 
mountainous landscape), with different themes and colors, and corkboards with magazine clippings 
hanging on the wall.  There are also four green plants in different parts of the room, all beside the wall and 
chairs. 
 

Reception 

 



 
 
 
 
 
 
 
 
 
 

Table 6. The adjectives within each described factor were interpreted by Oxford English 
Dictionary (2002). 

The pleasantness factor is a measure of the pleasantness and security experienced by the individual in the 
environment (Küller, 1972). It is described by words such as: 

• Good: Have in adequate degree the properties, which a thing of this kind ought to have. 
• Idyllic: Full of natural simple charm or picturesque ness. 
• Stimulating: Rousing to action or exertion; spurring or urging on; inciting to mental activity. 
• Pleasant: Agreeable to the mind, feelings, or senses; such as one likes. 
• Secure: Of a place, also of means of protection or guardianship, affording safety. 
• Brutal: As rude or ill mannered as unrefined. 
• Ugly: Offensive to refined taste or good feelings; objectionable, disagreeable, unpleasant. 
• Boring: That annoys, wearies, or causes ennui. 

Complexity dimension can be seen as a measure of the liveliness and complexity of the environment 
(Küller, 1972). It is described by words such as: 

• Motley: Diversified in color; variegated; parti-colored; chequered. 
• Lively: With animation, actively, briskly, nimbly, vigorously. 
• Composite: Made up of various parts or elements; compound; not simple in structure. 
• Subdued: Reduced in intensity, strength, force, or vividness; moderated; toned down. 

 
Unity dimension is interpreted as a measure of how well different parts of the environment fit together or 
how well they function together (Küller, 1972). It is described by words such as: 

• Functional: In arts/architecture: Design work executed with a view to its utilitarian purpose. 
• Whole: Something made up of parts in combination or mutual connexion; an assemblage of 

things united so as to constitute one greater thing; a complex unity or system. 
• Consistent: Agreeing or according in substance or form; congruous, compatible. 
• Of pure style: Not mixed with anything else; free from admixture or adulteration. 

 
Enclosedness seems to describe the space and lightness of an interior, the closedness and extent, 
respectively, of a street or the demarcation and dispersal of a group of buildings (Küller, 1972). It is 
described by words such as: 

• Demarcated: To mark out or determine the boundary or limits of something. 
• Closed: Made close, limited by certain conditions. 
• Airy: Light in appearance; thin in texture. 
• Open: Of a space: Not shut in or confined, not surrounded by barriers; to which there is free 

access or passage on all or nearly all sides; unenclosed, unwalled, unconfined. 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 

Table 6. (Cont.) The adjectives within each described factor were interpreted by Oxford English 
Dictionary (2002). 

Potency describes the degree of intrinsic, potential force in the environment. It also implies that an 
environment is often associated with one sex or the others (Küller, 1972). It is described by words such as: 

• Potent: Powerful, possessed of great power; having great authority or influence; mighty: used of 
persons and things, with many shades of meaning. 

• Masculine: Having the appropriate excellences of the male sex; manly, virile; vigorous, powerful 
• Feminine: Characteristic of, peculiar or proper to women; womanlike, womanly. 
• Fragile: Liable to break or be broken; easily snapped or shattered; in looser sense, weak, 

perishable, easily destroyed. 
 
Social status can be said to constitute an economic and social evaluator (Küller, 1972). It is described by 
words such as  

• Expensive: Of a thing: Attended with expense. 
• Lavish: Expended, bestowed, or produced in unstinted profusion; profuse, abundant. 
• Well-kept: Carefully preserved or stored; faithfully observed or guarded; maintained in good 

order or condition. 
• Simple: Free from elaboration or artificiality; artless, unaffected; plain, unadorned 

 
Affection seems to describe an age aspect in the environment, but also a feeling for the old and genuine 
(Küller, 1972). It is described by words such as  

• Timeless: Not subject to time; not affected by the lapse of time. 
• Aged: Belonging to or characteristic of old age. 
• Modern: Of or pertaining to the present and recent times. 
• New: Not existing before; now made, or brought into existence, for the first time. 

 
Originality is the measure of the unusual or surprising in an environment. The unseen is given high value 
in this dimension (Küller, 1972). It is described by words such as 

• Curious: Particular about details  
• Special: Of such a kind as to exceed or excel in some way that which is usual or common; 

exceptional in character  
• Surprising: Causing surprise or wonder by its unexpectedness; astonishingly wonderful  
• Ordinary: Conformable to order or rule  
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Abstract 
 

The aim of the study was to identify differences in perception of psychosocially 
supportive architectural and interior elements among patients and architects. The 
study was conducted in a district health care unit in the northern part of Sweden. 
The Environment Evaluation tool was administered to patients as well as to 
architects. The results show that there were differences between patients and 
architects in terms of perceived factors contributing to psychosocial supportiveness. 
Furthermore, with years of experience in architectural design differences were 
found within the group of architects. Results show, that the significant architectural 
details may influence individual psychological skills, which in turn may affect 
individual social skills and self-management. For instance, the window size appraise 
value and interest components of the individual’s psychological skills, which in turn 
relates to self-expression within social skills and this may help to enhance coping 
skills within self-management. A ranking of the influential architectural details on 
perceived supportiveness for architect and patient subject groups is in the following 
order: 1. window, 2. floor and wall, 3. ceiling and furniture, 4. handicraft, 
photograph, chair, and curtain, 5. noise level, safety, and space for moving. With 
regards to the outstanding importance of windows, further research may focus on 
how the restorative potential of the built environment can be influenced by means 
of architectural details. 

 
 

Keywords: psychosocial supportiveness, environmental assessment, health care 
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INTRODUCTION 
 

In the built environment, there are many components (e.g. shape of building, 
color and material), which have the possibility to affect us either in a negative or a 
positive way. The concept of supportive design in healthcare facilities (Ulrich, 
1992, 2001) refers to the environmental characteristics, which support stress-related 
psychological processes such as coping and restoration during illness. Relating 
individual’s experience to perceived stress became the key issue for investigation of 
how built environments affect us psychologically. It was shown that environmental 
elements, such as windows, trees, plants, and water as well as pictures with joyful 
human faces can enhance distraction and have the ability to foster well-being of the 
individual (Ulrich, 1984, 1992). Dilani (2001) stated that health and well-being is 
influenced positively as long as the built environment surrounding us is 
psychosocially supportive, that is, facilitates interaction between patients, health 
care professionals, and visitors. The uniform terminology for occupational therapy  
(AOTA, 1994) classify psychosocial components of the individual such as 
psychological skills, social skills, and self-management (Table 1).  

 
Table 1. The classification of psychosocial components. 

Psychological skills Social skills Self-management 

Value 
Interest 

Self-concept 

Role performance 
Social-conduct 

Interpersonal skill 
Self-expression 

Coping skills 
Time management 

Self-control 

 
Researches show that there are differences in perception, cognition, and 

aesthetic preferences between architects and laypersons (Hershberger & Cass, 1974; 
Wilson, 1996). Other research (Hubbard, 1996) showed similarities between the 
two groups in terms of goodness of example and familiarity. Brown & Gifford 
(2001) suggest that many architects are unable to predict laypersons perspectives 
and aesthetical preferences, thus they predict public preference by own self-
anchored concepts.  
  
Study objectives 

According to Evans & Mitchell McCoy (1998) there is an increasing need for 
empirical data, and measurement methods, on well-being and health supporting 
built environment components. The objective of this study was to determine the 
differences and relationships between architects’ and laypersons’ perceptions of the 
environmental characteristics and its well-being supportive components in a health 
care unit.  
 
 
METHOD 
 
Data collection instruments 

Environment description. In the environmental description session the semantic 
environmental description questionnaire employed by Küller (1991) was adapted 
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using scales which correspond to eight factors, namely pleasantness, complexity, 
unity, enclosedness, social status, potency, affection, and originality.  

Evaluation of architectural details focuses on perceived well-being and 
preferences specific to the quality of the environmental elements. The 
questionnaire measures temporal mood, but it does not attempt to be an overall 
tool for evaluating individual’s affect. Feeling of safety and perception of noise level 
was also part of the evaluation.  
 
Subjects 

The questionnaires of environment description and of the evaluation of 
architectural details were completed by eight architects and eight patients. The 
architects were purposively gathered from mainly one office in the same town as 
the health care facility was located. Patients visiting the health care facility 
volunteered to participate in the assessment process. The questionnaires to the 
patients were administered through the reception. 
 
Procedure 

Three locations depicting the public area of the health care unit were analyzed; 
reception, waiting area, and corridor. The three locations are further presented by 
narratives in the Appendix (Figure 1 and Table 1). The Environment Evaluation 
tool consists of two measurement techniques which were combined to find out 
how a health care unit is perceived in terms of well-being. This was inspired by the 
post-occupancy evaluation (POE) method (Preiser, 1988) and further developed by 
Fischl & Gärling (2003). The questionnaire administered in the evaluation of 
architectural details was developed by Fischl & Gärling (2003) and adapted to the 
current situation. The questionnaire consists of items about specific architectural 
and interior details in terms of perceived individual well-being.  
 
RESULTS 
 
The environment description session 

Altogether sixteen subjects completed the environmental description 
questionnaire for the three locations (Table 2). Overall, the three locations were 
perceived on a medium2 level on all factors, except from originality. Moreover, in 
the waiting area social status was also perceived on low1 level. 

 
Table 2. The medians of the eight factors distributed over the three locations (n=16; scale 1 to 7). 

 Semantic Environmental Description 

Location PL CO UN EN PO  SS AF OR 

Reception 4,25 3,37 4,50 3,50 3,75 4,12 3,50 2,75 
Waiting 

area 3,75 3,50 3,00 3,00 4,00 2,75 4,00 2,75 

Corridor 3,63 3,00 4,12 3,87 4,25 3,25 3,87 2,62 

Note: PL=pleasantness; CO=complexity; UN=unity; EN=enclosedness; PO=potency; SS=social 
status; AF=affection; OR=originality 
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1 Low corresponds here to the values between 1.00 and 2.99 on the seven-point graphical scale. 
2 Medium corresponds here to the values between 3.00 and 4.99 on the seven-point graphical scale. 
3 High corresponds here to the values between 5.00 and 7.00 on the seven-point graphical scale. 
 



The overall temporal mood ratings for architects and patients were similar, 
which was between “good” and “slightly good”. In the three locations, architects’ 
mood and ratings on the environmental factors yielded a positive correlation 
(Pearson’s test), namely for social status (0.51, p<.05). In contrast, patients’ mood 
was negatively correlated with pleasantness (-0.46, p<.05) and with enclosedness (-
0.54, p<.01). Statistical analysis (Mann-Whitney U test) showed significant 
differences between architects and patients perceptions for pleasantness, unity, 
potency, social status, and originality (z=-2.005, p<.05; z=-2.174, p<.05; z=-
3.036, p<.01; z=-2.290, p<.05; z=-3.066, p<.01; respectively) within the three 
locations of the health care facility. Thus, architects perceived the three locations 
lower than patients in pleasantness, unity, potency, social status, and originality.  

 
Particularly, the reception area was perceived as less original (z=-2.723) by 

architects than by patients. In the waiting area, architects perceived the complexity, 
unity, enclosedness, and potency (z=-2.133, p<.05; z=-2.019, p<.05; z=-2.150, 
p<.05; z=-2.329, p<.05; respectively) as lower than patients. The corridor was 
perceived by architects as less complex (z=-2.577) than by patients.  

 
Evaluation of architectural details 

Spearman’s correlation was calculated to determine associations between 
architects and patients mood to perceptions of the environmental variables. Among 
architects, the analysis showed that ceiling pattern (0.47, p<.05) was positively 
associated to mood while chair color (-0.46, p<.05) was negatively associated. 
Among patients, it was found that wall color (-0.50, p<.05), windows location (-
0.60, p<.05) and meaning of photographs (-0.66, p<.01) were negatively 
correlated to mood. 

Statistical analysis (Chi-square test, p<.05) show that architects with less than 
ten years of practice perceived the floor pattern, handicraft meaning, and handicraft 
colors (p<.01) as well as location of lights more positively than architects with 
more than 10 years of practice while the opposite was true for ceiling pattern 
(p<.01). For the corridor, architects with less than ten years of practice perceived 
the location of chairs more positively than architects with more than 10 years of 
practice while the opposite was true for ceiling pattern. 

Patients above the age of 50 years perceived environmental variables such as 
floor pattern, furniture pattern as well as color of photographies as significantly 
more positive than patients below 50 years of age. The noise and safety levels were 
perceived by patients above 50 years as more acceptable, while the flower material 
was perceived as more negative in comparison with patients below 50 years of age. 

Further correlational tests were performed to identify which environmental 
details were associated with the semantic description factors. Significant differences 
between architects’ and patients’ groups were possible to reveal (Table 2). By 
calculating frequencies of significant differences for architect and patient subject 
groups’ rankings of the environmental details was possible: 1. window (18), 2. floor 
(9) and wall (9), 3. ceiling (7) and furniture (7), 4. handicraft (2), photography (2), 
chair (2) and curtain (2), 5. noise level (1), safety (1), space for moving (1). 
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The result on the identification of psychosocial components within the 
architectural detail scales (Appendix, Table 3) showed the connections between the 
psychosocial supportiveness and the built environment. It describes how the 
significant architectural details might influence individual psychological skills, 
which in turn might affect individual social skills and self-management. For 
instance, the window size stimulates value and interest components of the 
individual’s (architects and patients) psychological skills, which in turn relates to 
self-expression, which may help to enhance coping skills. 
 

Table 3. Significant correlations (p<.05) between environmental details and environmental 
factors within architect and patient subject groups. 

Semantic environment description factors  
PL CO UN EN PO SS AF OR 

Environmental details A      P A     P A      P A      P A     P A     P A      P A     P 
Window size -.50  .58 .45   -.68*  -.52  .50 

Height -.49 
-.68*   .47    -.53  -.57 -.54  

Width -.75*  .60* .48   -.78*  .60*   
Location -.47        

Floor color   -.61   -.57 -.62  
Pattern  .60   -.66    -.81 -.90*  
Material       -.55   -.60  

Wall color   -.68*   -.52  -.56 
Pattern   -.52 -.68   -.83* -.88*  
Material      -.62 -.74*  

Ceiling area -.63      -.46  
Pattern -.65 -.72  -.86* -.71    
Material       -.70*  

Furniture location   -.56   -.61 -.56    -.60 -.55 
Color  -.56  .49     

Space for sitting  -.49  -.54  .51     
Light intensity      .51  .57 

Location    -.48     
Curtain pattern .71*   .64     
Handicraft meaning -.82        

Color -.84        
Photography location      -.65 -.57  
Chair location   -.50      

Color    .64*     
Perception of noise 
level 

  .55      

Feeling of safety -.44        
Space for moving       -.43  

* significance is at .01 
Note: PL=pleasantness; CO=complexity; UN=unity; EN=enclosedness; PO=potency; SS=social 
status; AF=affection; OR=originality; A=architects; P=patients 
 
 
DISCUSSION 
 

Although there was no significant difference between architects’ and patients’ 
stated mood, the ratings of environmental descriptive factors showed several 
dissimilarities. Architects tended to dislike the health care facility more than patients 
(e.g. pleasantness). If we were to follow Küller’s (1980) rule on judged pleasantness, 
architects seemed to resemble the general public. A lower level of environmental 
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stimuli can cause a higher level of arousal among patients, due to their illness, 
injury, or disability as compared to architects or the general public. Regarding the 
perception of complexity and unity, Küller (1980) suggested that the environment 
is seen as chaotic when complexity goes beyond unity, which is the case among 
architects in the reception and the waiting area. When unity goes beyond 
complexity the environment is regarded as dull as in the case of patients in the same 
locations. The dissimilarity of the perceptions could be attributed to time spent in 
the environment as well as to differences in the subject groups’ arousal levels. The 
understanding of the environment and the feeling of control over it develops over 
time and, thus, having spent more time in the environment, patients find it duller 
while architects find it more chaotic. Furthermore, during the period of 
professional education and practice architects develop a concept of what is ideal. 
Potency is the last factor, which indicates differences between the two subject 
groups in all of the locations. The higher the potency factor, the more individual 
effort is required to cope with it both physically and mentally (Küller, 1980).  
Patients showed higher values on potency than staff members. It can be explained 
by the fact that patients are more concentrated on coping with the disease rather 
than with the environment. The affection factor could be translated into perceived 
familiarity and place attachment where something significant is supposed to happen. 
In case of the reception, architects seem to be disappointed by its appearance while 
patients seem to have more attachment to it, maybe because it is an essential stage 
in their healing process. 

The results in the evaluation of architectural details session revealed intra-subject 
group difference. The time architects have spent in practice can have an influence 
on their perceptions in terms of architectural details. Particularly, ceiling pattern 
seemed to be perceived more negatively by architects with less than 10 years of 
practice compare to architects with more than 10 years of practice.  

Patient group differences were found in several cases between subjects above 
and below the age of 50 years. The younger tended to give negative ratings on the 
existing environmental details, while the older showed more preference to it.  

When architectural details and environmental descriptive factors were correlated 
to each other within architect and patient subject groups, it became noticeable that 
architectural elements such as windows, floors, walls and ceilings effected the 
individual’s environmental perception most. Therefore, these variables should be 
designed with careful consideration, because they might directly affect the 
individual’s psychosocial well-being. Furthermore, windows had a great effect on 
pleasantness and enclosedness than on social status and minimal on unity, affection 
as well as originality. The floor influenced mainly affection, and affected less 
complexity and social status while unity was minimally affected. The walls mainly 
affected unity and social status and less affection and originality. Ceilings effected 
pleasantness and affection and minimally complexity, enclosedness and potency. 
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CONCLUSION 
 
This study attempted to collect information on well-being or psychosocially 

supportive environmental components. Differences between architects and patients 
were revealed within the context of the health care facility. Moreover, connecting 
environmental details to environmental semantic descriptive factors were made 
possible; therefore further understanding of the factors could be realised. With 
regards to the outstanding importance of windows, further research may focus on 
how the restorative potential of the built environment can be influenced by means 
of architectural details. 
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Appendix.

 



 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Narratives of the two locations in the health care facility. 
Reception 
 
The floor of the reception room is made from ceramic, square tiles with a reddish-brown color while its 
wall has a plain white pattern. The ceiling has grids and white acoustic boards. At the entrance, there is a 
brown, wooden, reception table with shelves, desks and space dividers with grids.  A wooden chair with 
maroon upholstery is beside the door. The two sources of light of the room comes from the fluorescent 
light in the ceiling and the natural light pouring through the three white-framed windows.  White, red 
and green leaf-patterned curtains are hanging from the windows to regulate the entrance of light. Potted 
green leafy plants arranged casually by the windows. 
 
Corridor 
 
The floor of the waiting area is made from light brown linoleum with reddish brown strips. Its wall is plain 
white on the upper part and is covered with light green and peach wallpaper with dark green inverted R 
pattern. The ceiling is made from white, acoustic boards in a grid. Lighting fixtures are located on the 
ceiling and lamps lining the corridor walls. Cabinets and lockers are present in the corridor. There is only 
one white framed window with curtains patterned with green specks at the far end. There are framed 
paintings and artworks (such as mosaic, mountainous landscape), with different themes and colors, and 
letter holder is located at the beginning of the corridor. 
Waiting area 
 
The floor of the waiting area is made from light brown linoleum with reddish brown strips. Its wall is plain 
white on the upper part and is covered with light pink wallpaper with dark pink speckled pattern.  The 
ceiling is made from white, acoustic boards in a grid.  Three small coffee tables are present in the room — 
one is placed between two seats with maroon fabric, another at the center of the room, and the last one 
beside a long chair with red upholstery. Four maroon chairs and four long red chairs, made from wood 
and fabric, are positioned in the room. There is a white framed window with curtains patterned with 
colorful circles at the far end of the room. There are framed paintings and artworks (such as mosaic, 
mountainous landscape), with different themes and colors, and corkboards with magazine clippings 
hanging on the wall.  There are also four green plants on different parts of the room, all beside the wall 
and chairs. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 

 

Waiting 
area 

Reception 

 
Figure 1. Master plan of the health care facility. 

 

 



 
 
 
 
 
 
 
 

Table 2. Identification of psychosocial components in the evaluation of architectural details scales. 

 

Psychological skills: 
Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Temporal mood 2, 3 1, 2, 3, 4 1, 2, 3 
Perception of noise level 1 1, 2, 3 1, 2, 3 
Feeling of safety 1 1, 2, 3 1, 2, 3 
Perception of the selected room 1, 2 1,2,3,4 2, 3 
Space for moving 1 2 1, 2, 3 
Space for sitting 1 2 1, 2, 3 
Space for waiting 1 2 1, 2, 3 
Floor color 2 4 1 

area 1 1, 2, 3 1, 2, 3 
pattern 2 4 1 
material 1 1 1, 2, 3 

Wall color 2 4 1 
area 1  1 
pattern 2 4 1 
material 1  1 

Ceiling color 2 4 1 
area 1  1 
pattern 2 4 1 
material 1  1 

Furniture location 1, 2 1, 2, 3, 4 1, 2, 3 
color 2 4 1 
pattern 2 4 1 
material 1, 2 1, 4 1 

Chair location 1, 2 1, 2, 3, 4 1, 2, 3 
color 2 4 1 
pattern 2 4 1 
material 1, 2 4 1 

Window size 1, 2 4 1 
height 1 4 1 
width 1 4 1 
location 1, 2 1, 3, 4 1, 2, 3 
color 1 4 1 

Photography location 1, 2 4 1 
meaning 1, 2 4 1 
color 2 4 1 

 
 
 

 



 
 
 
 
 
 
 
 
 
 

Table 2. (Cont.) Identification of psychosocial components in the evaluation of architectural 
details scales. 

 

Psychological skills: 
Value (1) 

Interest (2) 
Self-concept (3) 

Social skills: 
Role performance (1) 

Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Handicraft 
location 

1, 2 4 1 

meaning 1, 2 4 1 
color 2 4 1 
material 1 4 1 

Lighting fixture 
location 

1, 2 1, 2, 3, 4 1, 2, 3 

color 1 4 1 
light 

intensity  1, 2 1, 2, 3, 4 1, 2, 3 

Perception of 
daylight 

 1, 2, 3, 4 1, 2, 3 

Curtain color 2 4 1 
pattern 2 4 1 
material 1 4 1 
function 1 1 1 
blinds 1, 2 1 1, 3 

Flower location 1, 2 4 1 
color 2 4 1 
smell 2 4 1 
material 2 4 1 
arrangement 1, 2 4 1 
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