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Notes from 
the Editor

You may not realize it, but the design of the space 
around you impacts your mental health. Whether 
at your place of work or at home, your physical 
environment plays a role in how you feel and how 
you go about your day. It is important to recognize 
this so you can make your surroundings work for 
you. During this period of the COVID-19 pandemic, 
the majority of us are stuck at home in the same few 
rooms every day. As probably all have experienced, 
this has caused a great strain on our mental health, 
but the strain can easily be lessened by redesigning 
with mental health in mind. You do not need to 
be an interior designer to alter the space around 
you to better your mental health. The articles in 
this magazine provide information and advice on 
how to do so. I hope you apply what you read in 
this magazine because mental health is extremely 
important – now more than ever.
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Effects of Healthcare 
Environmental Design on 

Medical Outcomes
Roger S. Ulrich, Ph.D.

The goal of DCHP 2000 is to create a 
multidisciplinary scientific forum for 
presenting research and new ideas toward 
improving the quality of hospital design and 
care. A premise motivating the conference 
is that the quality of the design of physical 
environments can affect patient medical 
outcomes and care quality. An important 
impetus for the growing international 
awareness of healthcare facility design has 
been mounting scientific evidence that 
certain environmental design strategies can 
promote improved outcomes whereas other 
approaches can worsen patient health. 

The theme of DCHP 2000 reflects the shift 
in the scientific or mainstream medical 
community away from a narrow pathogenic 
conception of disease and health towards 
an expanded perspective that includes 
emphasis on health-promoting experiences 
and processes. Accordingly, conditions or 
experiences shown by medical researchers 
to be healthful, such as social support and 
pleasant distraction or entertainment, 
now become much more important 
considerations in creating new healthcare 
facilities and organizational models for 
delivering care. By contrast, the traditional 
pathogenic perspective implied that the 
main requirement placed on healthcare 
facilities should be construed narrowly 

as the reduction of infection or disease 
risk exposure. Also, decades of advances 
in medical science conditioned many 
healthcare designers and administrators 
to concentrate on creating buildings that 
succeeded as functionally efficient delivery 
platforms for new medical technology. 
The emphasis on functional efficiency, 
together with the pathogenic conception 
of disease and health, has often produced 
healthcare facilities with environments 
now considered starkly institutional, 
stressful, and detrimental to care quality 
(Ulrich, 1991, 1992; Horsburgh, 1995). 
In spite of the major stress caused 
by illness and traumatizing hospital 
experiences, comparatively little emphasis 
has been given to creating surroundings 
that calm patients, strengthen their 
coping resources, or otherwise address 
psychological and social needs. 

The new broader perspective in medicine 
requires that the psychological and social 
needs of patients be strongly emphasized 
along with traditional economic and 
biomedical concerns, including disease 
risk exposure and functional efficiency, in 
governing the care activities and design 
of healthcare buildings. DCHP 2000 was 
planned with the goal of stimulating 
progress in identifying and understanding 
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aspects of the physical environment able to 
support patients’ psychological and social 
needs and to improve medical outcomes.

Healthcare Changes that Form the 
Backdrop for DCHP 2000

Several important healthcare trends and 
changes form the background or context 
for the conference. Most of the trends 
hold across “modern” healthcare systems 
internationally, regardless of whether 
systems provide care universally to all 
residents through government insurance 
or entitlement (Sweden or Canada, for 
example), or whether care is supported 
by a mix of private and government 
means, and is not universally available 
(as in the United States). These trends 
have produced challenges and forces 
that are propelling significant changes in 
healthcare, and creating pressures for new 

types of healthcare buildings, improved 
building design, and for patient-centred 
care philosophies. These diverse healthcare 
trends and changes include the following:

•	 Strong pressures to reduce costs yet 
improve quality

•	 Growing numbers of elderly

•	 Shifts in healthcare demand and facility 
use patterns

•	 Examples: increased need for 
outpatient/ ambulatory and long-
term care, shorter in-patient stays 
for acute care, yet greater demand 
for critical care

•	 Need to adopt effective but costly new 
medical technologies and treatments 
that often require new facility designs

•	 Mounting demands to increase patient 
satisfaction

•	 Growing stresses, work demands for 
health care staff

•	 Declining staff/patient ratios

•	 Related problems such as attracting 
and retaining quality employees

•	 Advances in mind/body medicine that 
have convinced the mainstream medical 
community that stress and psychosocial 
factors affect health

•	 Increasing adoption of patient-centred 
or family-centred care philosophies 
requiring new types of buildings and 
organizations

•	 Mounting scientific research linking 
well-designed healthcare environments 
to improved outcomes, poorly designed 
facilities to worsened outcomes

•	 Criticism internationally of much 
hospital design as stark, unpleasant, 
stressful.
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Objectives of Paper

Against the background of the above 
developments which have made improving 
healthcare design a major priority, the 
next sections will focus on the last of 
these, environmental design research. 
The discussion will concisely review the 
limited amount of scientific research linking 
healthcare environmental characteristics 
to improved health outcomes. It will 
become evident that, although the amount 
of research is steadily growing, there is 
no sound, directly relevant research yet 
available for many healthcare environmental 
design questions. To suggest promising 
design approaches in situations when gaps 
exist in research knowledge, the discussion 
will outline a Theory of Supportive 
Healthcare Design that generates design 
guidelines that can be flexibly applied to 
a wide range of healthcare environmental 
questions. Finally, advantages will be 
summarized, such as improved outcomes 
and cost savings, that healthcare 
administrators concerned with quality 
and costs can reasonably expect to achieve 
through evidence-based supportive design 
of a new healthcare facility.

General State of Scientific 
Knowledge

The status of research on environmental 
design/health relationships has been 
evaluated by Dr. Haya Rubin and 
her associates at the Johns Hopkins 
Medical School (Rubin et al., 1998). 
The investigators located upwards 
of 85 published studies, which met 
criteria for scientific rigor such as using 
an experimental design with random 
assignment. (In the three years since 
the Johns Hopkins report was prepared, 
the number of such scientific studies 
may have grown to approximately 100.) 
Rubin and her colleagues observed that this 

amount of research is small by the standards 
of established medical fields, but enough 
quality research has appeared to justify the 
conclusion that “there is suggestive evidence 
that aspects of the designed environment 
exerts significant effects on clinical outcomes 
for patients” (Rubin et al., 1998). When 
forming an assessment of an emerging research 
field, scientists pay particular attention to 
the success rate with respect to positive 
findings of the portion of studies that uses 
the strongest, most rigorous methods. It is 
encouraging, therefore, that the Johns Hopkins 
report indicated that an impressively high 
percentage (80%) of the most rigorous studies 
found positive links between environmental 
characteristics and patient health outcomes.

The next section lists and briefly 
discusses several types of environmental 
characteristics that studies indicate can 
affect outcomes. The review is selective and 
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does not include all environmental factors 
that may influence patient health. The 
discussion draws on the report by Rubin 
and her associates (Rubin et al., 1998) 
and especially on reviews by the author 
(Ulrich, 1991, 2000a, 2000b).

Environmental Characteristics 
Found to Influence Health 
Outcomes

Noise. Several studies have found that 
hospital noise levels are often high (65–85 
dB), and produce widespread annoyance 
among patients and perceived stress in staff 
(Hilton, 1985; Bayo, Garcia, and Garcia, 
1995). A limited amount of research 
has investigated the effects of noise 
on outcomes, particularly in critical or 
intensive care units. Most findings suggest 
that noise detrimentally affects at least 
some outcomes, for example, producing 
sleeplessness and elevating heart rate (e.g., 
Yinnon et al., 1992; Hilton, 1985). Recent 
evidence indicates that even when sound 
intensity levels are kept at relatively low 
levels (27–58 dB), differences in room 
reverberation times or echo/liveliness 
characteristics are associated with variations 
in sleep quality (Berg, in press). In this 
regard, Berg (in press) found that hospital 
rooms with shorter reverberation times 
produced by sound-absorbing ceiling tiles 
reduced sleep fragmentation as measured by 
EEG. Berg’s findings raise the possibility 
that relatively low noise levels that 
do not consciously awaken patients 
nonetheless worsen sleep quality in 
rooms with poor acoustic properties.

Windows Verses No Windows. Notable 
evidence of negative effects of windowless 
healthcare environments on outcomes 
has emerged from studies of critical-care 
patients. Studies have linked the absence 
of windows in critical or intensive care 
with high rates of anxiety, depression, 

and delirium relative to rates for similar 
units with windows (Keep et al., 1980; 
Parker and Hodge, 1976). It is thought that 
lack of windows may worsen outcomes 
by reducing positive stimulation and 
aggravating the negative effects of sensory 
deprivation associated with such conditions 
as repetitive sounds of respirators (Ulrich, 
1991). Diverse patient groups accord high 
importance to having a window view of 
nature (e.g. Verderber,1986). Regarding 
employees, those with window views of 
nature report less stress, better health 
status, and higher job satisfaction in a 
variety of workplaces than do comparable 
groups with views of built environments, 
and especially compared to employees 
lacking windows (e.g. Leather et al., 
1997). A later section dealing with 
natural and other positive distractions 
will survey studies indicating that nature 
views can also reduce patient stress and 
improve other health outcomes.

Sunny Rooms. Findings from two studies 
raise the possibility that patient rooms 
looking out on sunshine, rather than cloudy 
or drab conditions, foster more favourable 
outcomes (Beauchemin and Hays, 1996, 
1998). Both studies, it should be noted, 
were performed in a Canadian hospital 
in a northern latitude location having 
long winters with relatively few hours of 
daylight. The investigators found in the first 
study that patients hospitalized for severe 
depression had shorter stays if assigned 
to a sunny rather than a “dull” room 
overlooking spaces in shadow. In the second 
investigation, myocardial infarction patients 
in coronary critical care had lower mortality 
when assigned rooms overlooking sunny 
spaces rather than north-facing rooms 
overlooking spaces in shadow (Beauchemin 
and Hays, 1998). Based on the first finding 
that sunny rooms appear to alleviate 
depression, the researchers speculated 
that a mechanism accounting for reduced 
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mortality among myocardial infarction 
patients assigned sunny views likewise 
was depression mitigation. Regarding 
employees, questionnaire studies across a 
variety of workplaces have shown that staff 
like window views of spaces illuminated 
by sunshine rather than cloudy conditions. 
Both employees and patients, however, 
may respond negatively if windows are 
exposed directly to the sun and create 
bright glare patches in room interiors 
(Boubekri, Hull and Boyer, 1991).

Multiple Occupancy Versus Single 
Patient Rooms. Mounting concern for 
controlling infection from antibiotic 
resistant pathogens has become an 
important consideration favouring single 
over multiple-occupancy patient rooms, 
especially for intensive or critical care 
(Ognibene, 2000). This point is bolstered by 
limited evidence that infection rates in critical 
care units can be lower in single rooms than 
open wards (Shirani et al., 1986).

There is inadequate research on acute-care 
patients to clarify definitively whether 
single- versus multiple- occupancy rooms 
are better from the standpoint of supportive 
environmental characteristics and improved 
outcomes (Ulrich, 2000b). Advocates of 
multiple occupancy point out that initial 
construction costs per bed are lower for 
multiple- than single-occupancy acute 
care units. They may further argue that 
anecdotal evidence suggests that acute 
patients sharing a room provide each other 
with healthful social support. Single-room 
proponents, on the other hand, claim that 
incompatibility or conflict among roommates 
leads to costly room changes and patient 
moves that may outweigh initial construction 
cost advantages for multiple occupancy.

This argument receives indirect yet 
persuasive support from several scientific 
studies performed in different countries 

that have identified the presence of other 
patients in multiple occupancy rooms as a 
major source of perceived stressors such as 
loss of privacy (e.g. Van der Ploeg, 1988). 
Moreover, noise research clearly indicates 
that sounds stemming from the presence 
other patients in multiple occupancy 
rooms (patient sounds, equipment, staff 
talking) are often the single most important 
factor negatively impacting sleep in both 
acute care and intensive care (Yinnon et 
al., 1992; Southwell and Wistow,1995). 
Notwithstanding these and other findings, 
more research is needed to shed light on 
questions such as the extent to which 
beneficial and stressful psychosocial aspects 
of multiple versus single-occupancy rooms 
might vary according to culture.

Flooring Materials. A small but growing 
body of research has compared the 
advantages for patients of different types 
of flooring materials, including carpet 
and hard or glossy materials such as vinyl 
composition and linoleum. There are 
increasing indications that carpet is superior 
from the standpoint of certain patient-
centred considerations (Ulrich, 2000b). 
Elderly patients walk more efficiently 
(longer steps, greater speed) and feel more 
secure on carpeted compared to vinyl 
surfaces (Wilmott, 1986). Harris (2000) 
found that family and friends made longer 
visits to rehabilitation patients when patient 
rooms were carpeted rather than covered with 
vinyl composition flooring. Her finding justifies 
the speculation that carpet in patient rooms, 
and possibly waiting areas, might promote 
improved patient outcomes via an effect of 
heightening social support from visitors. 
Harris’ work also showed that the great 
majority of patients preferred carpet to vinyl 
composition flooring for reasons such as slip 
resistance and perceived comfort. Employees, 
however, overwhelmingly favored vinyl 
composition (83%) mainly because of greater 
ease in cleaning up spills (Harris, 2000).

5



Furniture Arrangements. Much research 
focusing on waiting areas, day rooms, and 
lounges has demonstrated that the widespread 
practice of arranging seating side-by-side 
along the walls of a room markedly inhibits 
social interaction among patients or other 
users (e.g. Sommer and Ross, 1958; Holahan, 
1972). These studies also indicate that levels 
of social interaction can be increased – and 
presumably beneficial social support enhanced 
as well – by providing in day rooms and 
other spaces comfortable movable furniture 
arranged in small flexible groupings. Other 
research on psychiatric wards and nursing 
homes strongly suggests that appropriate 
arrangement of movable seating in dining 
areas not only enhances social interaction but 
can have important positive effects on eating 
behaviours, such as increasing the amount of 
food consumed by geriatric patients (Melin and 
Gotestam, 1981; Peterson et al., 1977).

Other Environmental Factors. In addition 
to the environmental characteristics 
discussed above, certain other factors have 
been the focus of multiple studies, including 
music, art, nature, and air quality (Ulrich, 
2000a, 2000b). Concerning air quality, 
much research indicates that ventilation and 
filter systems that produce ultraclean air 
in areas such as intensive care, procedure 
rooms, and acute care units, are very 
important for reducing infection occurrence 
and improving other outcomes (e.g. Everett 
and Kipp, 1991; deSilva and Rissing, 1984). 
Hospital renovation and nearby construction, 
however, can worsen air quality in patient 
care and treatment areas, and may negatively 
impact outcomes unless mitigating steps are 
taken (Loo et al., 1996).

Several studies have shown across a variety 
of patient groups that pleasant music, 
especially when controllable by patients, 
often can reduce anxiety or stress and help 
some patients cope with pain (e.g. Standley, 
1986; Menegazzi et al., 1991). Research on 
art and nature will be discussed as part of a 
later section on positive distractions.

A Theory of Supportive 
Healthcare Design

The foregoing sections surveyed examples 
of the limited amount of scientific research 
on the links between environmental 
characteristics and outcomes. As was 
earlier pointed out, the volume of studies 
is growing but there is no sound directly 
relevant research yet available for many 
healthcare design questions. The Theory of 
Supportive Design now outlined proposes 
broad design guidelines that can generate 
design directions in situations where 
gaps exist in knowledge. The Theory and 
guidelines are underpinned by a large 
amount of “indirectly” relevant research 
in health psychology, environmental 
psychology, behavioral medicine, and other 
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research indicates can calm patients, reduce 
stress, and strengthen coping resources 
and healthful processes (Ulrich, 1991, 
1999, 2000a). To aid in identifying evidence 
informed design strategies that should 
tend to be successful in reducing stress and 
improving outcomes, a multidisciplinary 
review was undertaken of theory and 
scientific research in the behavioural 
sciences and health-related fields. On the 
basis of the review, the following general 
guidelines are proposed for creating 
supportive healthcare environments:

•	 Foster control, including privacy

•	 Promote social support

•	 Provide access to nature and other 
positive distractions.

health-related fields (Ulrich, 1991, 1999, 
2000a). Because the guidelines suggest 
comparatively evidence-informed directions 
for design solutions, the design approaches 
seem likely to prove successful in promoting 
improved patient outcomes.

The Theory of Supportive Design 
proposes that the capability of healthcare 
environments to foster improved outcomes 
is linked to their effectiveness in promoting 
stress reduction, buffering, and coping 
(Ulrich, 1991, 1999, 2000b). Stress is a 
documented problem for the great majority 
of patients, for families and visitors as 
well, and is pervasive among healthcare 
employees. Alleviating patient stress is a 
significant clinical goal because stress is 
both an important negative health outcome 
in itself and has a variety of detrimental 
psychological, physical, and behavioural 
effects that worsen other outcomes (Gatchel 
et al., 1989; Cohen et al. 1991).

Supportive Design Defined

The term supportive here refers to 
environmental characteristics that support 
or facilitate coping and restoration with 
respect to the stress that accompanies 
illness and hospitalization. By having 
restorative and buffering effects on stress, 
and by enhancing coping and other 
healthful resources, supportively designed 
healthcare environments can foster 
gains in numerous other patient health 
outcomes (Ulrich, 1991, 1999).

At a general level, the process of supportive 
healthcare design begins by eliminating 
environmental characteristics that are 
known to be stressful or can have direct 
negative impacts on outcomes (loud noise, 
for instance). Additionally, supportive 
design goes a major step further by 
emphasizing the inclusion of characteristics 
and opportunities in the environment that 
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Design Guideline: Foster Control and 
Privacy

Control refers to an individual’s real or 
perceived to influence their situations and 
determine what others do to them (Gatchel 
et al., 1989). A great deal of research has 
indicated that people who feel they have 
some control over their circumstances 
deal better with stress and have better 
health than persons who lack a sense of 
control (Evans and Cohen, 1987). Loss 
of control is a major problem for patients 
that produces stress and adversely affects 
outcomes (Taylor, 1979; Ulrich, 1991, 
1999). Aspects of illness and hospitalization 
that erode feelings of control include, for 
instance, painful and unavoidable medical 
procedures, impaired physical capabilities, 
lack of information, and loss of control 
over eating and sleeping times (Taylor, 
1979). Control is further undermined by 
poorly designed, unsupportive healthcare 
environments that, for example, are 
noisy, deny visual privacy, force bedridden 
patients to stare at glaring ceiling lights, 
and present way-finding difficulties (Ulrich, 
1991, 1999). Importantly, provision of 
actual or perceived control over stressors 
or unpleasant situations usually alleviates 
stress (Evans and Cohen, 1987). Healthcare 
design characteristics that enhance 
feelings of control, therefore, should 
tend to mitigate stress and improve other 
outcomes. Examples of design approaches 
for promoting feelings of control for 
patients include providing: bedside dimmers 
that enable control over lighting; privacy in 
imaging areas; televisions controllable by 
individual patients (Ulrich et al., in press); 
headphones that allow personal choice of 
music; gardens accessible to patients in 
wheel chairs; and architectural design and 
signs that make wayfinding easy in large 
hospitals (Ulrich, 1991, 1992, 2000b).

In addition to plaguing patients, loss 
of control is an important problem for 
healthcare employees because their jobs 
often combine an overload of demanding 
responsibilities with low decision latitude 
or authority (Teikari, 1995; Shumaker 
and Pequegnat, 1989). Examples of design 
approaches for promoting employee feelings 
of control include providing comfortable break 
rooms that give staff a sense they can escape 
briefly from workplace demands and stressors 
(Ulrich, 1991, 2000b), and easily adjustable 
workstations (O’Neill and Evans, 2000).

Design Guideline: Foster Social Support

Social support refers to emotional support 
and tangible assistance that a person 
receives from others. Much research has 
shown across a wide variety of situations 
that persons who receive higher social 
support generally experience less stress and 
have better health than those who are more 
socially isolated (Shumaker and Czajkowski, 
1994). Studies of several different categories 
of patients have indicated that social 
support improves, for example, recovery 
outcomes in myocardial infarction patients, 
and survival length in patients with 
metastatic cancer (e.g. Spiegel et al. 1989). 
Despite a shortage of research focusing directly 
on healthcare facility design, the evidence 
showing benefits of social support across other 
health-relevant contexts is so convincing that 
it seems clearly justified to suggest that design 
promoting social support for patients should 
tend to mitigate stress and improve other 
outcomes (Ulrich, 1991, 2000a, 2000b).

Examples of the many possible design 
approaches for increasing social support 
for patients include providing the following 
features to encourage and support the 
presence of family and friends: comfortable 
waiting areas with movable seating; 
convenient access to food, telephones, and 
rest rooms; attractive gardens with sitting 
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areas that facilitate socializing with patients; 
and convenient overnight accommodations 
(Ulrich, 1991, 2000b). Design approaches 
for fostering healthful social support for 
employees include, for instance, providing 
pleasant gardens that facilitate social 
interaction among staff (Marcus and Barnes, 
1999), and comfortable break areas with 
flexible movable seating.

Design Guideline: Provide Access to 
Nature and other Positive Distractions

Positive distractions refer here to a subset of 
environmental-social conditions marked by 
a capacity to improve mood and effectively 
promote restoration from stress (Ulrich, 
1991,1999, 2000b). It has been theorized 
that these phenomena have been associated 
with critical advantages for humans during 
more than a million years of evolution. 
Accordingly modern humans as a genetic 
remnant of evolution might have a pre 
disposition to react positively and pay 
attention to the following types of features 
or environ mental-social content: comedy 
or laughter, caring or smiling human faces, 
music, companion animals, and nature 
such as trees, flowers, and water (Ulrich, 
1999; Ulrich et al., 1991). This section 
will concentrate on the last, nature, and 
briefly survey research that has examined 
the effects of viewing nature on stress and 
other health outcomes.

Findings from several studies of nonpatient 
groups (such as university students) as well 
as patients have converged in indicating that 
simply viewing certain types of nature can 
significantly ameliorate stress within only 
five minutes or less. (For a review of studies 
see Ulrich, 1999). When persons experience 
stress or anxiety, looking at particular kinds 
of nature scenes rather quickly produces 
mood improvement and elicits beneficial 
physiological changes such as lower blood 
pressure and reduced heart rate (e.g. Ulrich 

et al.,1991). Further, a limited amount of 
research has found that prolonged exposure 
to nature views not only helps to calm 
patients, but can also have positive effects 
on other health outcomes. A study of 
surgery patients, for example, found that 
those with a bedside window overlooking 
trees had more favourable recovery courses 
than patients overlooking a brick building 
wall (Ulrich, 1984). The patients with the 
nature window view, compared to the wall 
view group, had shorter hospital stays, 
tended to have fewer minor post-surgical 
complications, and needed fewer doses of 
strong pain drugs. In other research, Ulrich 
and colleagues (1993) used an experimental 
design to investigate whether exposure to 
a nature picture in intensive care improved 
recovery outcomes in heart surgery patients. 
Compared to patients assigned abstract 
pictures and control groups given no 
pictures, patients exposed to a nature view 
of water and trees less anxiety and required 
fewer strong pain doses (Ulrich, Lunden, 
and Eltinge, 1993). In the same study, 
findings suggested that patients had less 
favourable recovery outcomes if they were 
assigned an abstract picture dominated by 
rectilinear forms than if they were assigned 
to control groups with no pictures.

Additional evidence of positive influences 
of nature comes from a small body of 
research on patient emotional reactions 
to different types of art (Ulrich, 1999, 
2000b). The great majority of patients 
prefer realistic art depicting serene natural 
environments having scattered trees and/
or non turbulent water features (Carpman 
and Grant, 1993; Ulrich, 1991). Abstract 
art, and particularly emotionally challenging 
or provocative works, are consistently 
disliked by patients (Ulrich, 1991, 1999). 
Although environmental designers, artists, 
and some healthcare staff react positively 
to abstract or challenging images, there is 
mounting evidence that such content or 
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styles in pictures can increase stress and 
worsen other outcomes in many patients. 
(Ulrich, 1991, 1992, 1999). Caution should 
be exercised before displaying ambiguous, 
challenging art in patient spaces or 
high-stress waiting and treatment areas 
(Ulrich, 1999, 2000bb).

A growing but limited amount of research 
on gardens in healthcare facilities (Marcus 
and Barnes, 1999) suggests that gardens 
will tend to alleviate stress effectively if 
they contain green or relatively verdant 
foliage, flowers, non-turbulent water, park-
like qualities (grassy spaces with scattered 
trees), and compatible nature sound (birds, 
water, breezes) (Ulrich, 1999). Apart from 
providing soothing gardens that can be 
easily accessed by family, patients, and staff, 
examples of other design approaches for 
fostering access to nature include providing: 
nature window views for patient rooms, 

waiting areas, and staff spaces; an aquarium 
in a high-stress waiting area; an atrium with 
greenery and a fountain; and calming nature 
art mounted where bedridden patients can 
readily see it (Ulrich 1992, 2000b).

Advantages and Costs of Evidence 
Based Supportive Design

One way to summarize the emerging field of 
evidence-based design is by addressing the 
question: What advantages can healthcare 
administrators, medical professionals, 
designers, and the general public reasonably 
expect to achieve by including supportive 
design criteria in the objectives for a new 
facility? The list of advantages below 
was identified on the basis of a broad 
yet reasonably cautious assessment of 
the available scientific research (Ulrich, 
2000a, 2000b). The advantages are stated 
in terms of improved out comes that seem 
realistically attainable assuming that a 
facility is well designed given current 
research knowledge (Ulrich, 2000b).

•	 Reduced stress/anxiety for patients and 
family

•	 Likelihood of achieving given 
current research: very high

•	 Reduced pain

•	 Likelihood of achieving: 
moderately high for some patient 
categories

•	 Improved sleep quality

•	 Likelihood: high

•	 Lower infection occurrence

•	 Likelihood: moderately high, 
especially for intensive or 
critical care

•	 Improved patient satisfaction

•	 Likelihood: very high

•	 Benefits for employees(reduced 
workplace stress, improved satisfaction, 
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1992, 2000b). Involvement in the initial 
stages is important because supportive 
considerations can potentially affect 
the architectural form and internal 
configuration of a facility, as well as interior 
design. If such objectives are introduced at a 
late stage, major opportunities tied to larger-
scale architectural, planning, and possibly 
siting decisions will be lost (Ulrich,1992).

When evidence-informed goals are included 
in the beginning project stages, most 
strategies probably cost no more than 
poorly conceived or traditional unsupportive 
approaches, and many cost less (Ulrich, 
2000b). It is common to find healthcare 
facilities built in recent years that were 
costly to construct on a square-metre basis 
yet have major inadequacies when assessed 
according to evidence-based environmental 
criteria such as noise levels, access to 
privacy, or facilitation of social support. 
Considering costs over a period of several 
years, facility design and construction costs 
are usually low (less than 10%) compared 
to expenses for facility operation, employee 
salaries, and the day-to-day delivery of 
healthcare (Ulrich, 1991, 1992).

possibility of reduced turnover, 
improved capability of workplace to 
attract and retain qualified employees)

•	 Likelihood: high that at least 
some will be attained

•	 Cost savings by improving medical 
outcomes (examples: reduced infection 
occurrence; reduced intake of costly 
strong analgesics; some patients might 
be moved sooner from intensive or 
acute care to less costly care)

•	 Likelihood: moderate to moderately 
high, depending on extent to 
which hospital is well designed 
throughout

Finally, healthcare administrators, medical 
professionals, and politicians might 
ask whether an emphasis on evidence-
based supportive design would increase 
construction costs for a major facility. Both 
to reduce costs and greatly increase the 
potential advantages of such design, it is 
very important that evidence-informed 
design goals and approaches be included 
early rather than late in the process of 
facility programming and design (Ulrich, 

For references, visit:
https://www.brikbase.org/sites/default/files/Roger-Ulrich-WCDH2000.pdf
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According to the Mental Health Foundation, 1 in 
6 people suffer from mental health issues weekly 
(Mental Health Foundation, 2018). Among these, 
anxiety and depression are the most common (ADAA, 
2018). On a positive note, research is supporting the 
fact that people can give their mental well-being a 
boost by implementing some simple interior design 
techniques in their homes. Psychological theorists 
dating decades back, emphasized the significance 
of homes and their interiors on emotional stability 
(Graham, Gosling, & Travis, 2015). The Psychology of 
Design is examining the actual characteristics and 
qualities that distinguish a “home” from a mere “place 
of residence” to capture this healthy and mindful 
ambiance (Graham, Gosling, & Travis, 2016). 

With the popularity of interior design on the rise, 
there has been a recent increase in the call to action 
regarding future research of Design Psychology. One 
reason for this sense of urgency is directly related to the 
severe impact that anxiety and depression have on the 
sufferers and those around them. Depression harms 
mentally and physically, and prevents those afflicted 
from functioning at their full potential (Muller, 2014). 

The proof that human environments influence 
mood and emotion is coming out in the research of 
Design Psychology and is attracting attention from 
multiple disciplines such as sociology, anthropology, 
geography, history, philosophy, and architecture 
(Graham, Gosling, & Travis, 2015). The discovery of 
these correlations are now prompting developers, 
architects, and designers alike to apply these 
concepts to the home, workplace and health care 
environments. Although there are many elements of 
design that are being identified as having an impact 
on mental health, there are a couple components 
that are making a presence in recent studies. Light, 
texture and pattern, and room organization have been 
recognized as producing restorative qualities in homes 
that have proven to reduce anxiety and depression.
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Current research is analyzing light, not just as 
a perceptive point of view, but as a vehicle for 
cognitive, emotional, and behavioral responses 
(Tomassoni, Galetta, & Treglia, 2015). It has 
been purported that light can be likened to 
a cognitive map that aids an individual in a 
discovery of their surroundings (Tomassoni, 
Galetta, & Treglia, 2015). Specifically, natural 
light has been proven to contribute to improved 
mood, increased energy, and higher morale 
(Edwards & Torcellini, 2002). On the other hand, 
artificial light sources, which include white 
florescent and incandescent, have shown 
to deplete physical and emotional energy 
(Edwards & Torcellini, 2002). 

At first glance, the benefits of this type of research 
may not be entirely clear. Health, balance, and 
emotional regulation, which are regulated by 
the endocrine and nervous system, are directly 
stimulated by daylight (Edwards & Torcellini, 2002). 

These systems are the body’s major health keepers 
even far beyond what modern science currently 
claims (Edwards & Torcellini, 2002). Therefore, 
consistent and prolonged exposure to natural light 
is imperative for internal regulation and emotional 
stability (Edwards & Torcellini, 2002).

Homeowners and interior designers can apply 
this information when planning any room of a 
home to promote psychophysiological wellness. 
For instance, the amount of natural light can be 
increased in any area by removing overhangs 
over windows, changing window coverings, 
using mirrors on walls to reflect light, and using 
light and bright colors for fabrics and walls.

The 
Element 

of 
Light

"Specifically, natural 
light has been proven to 
contribute to improved 

mood, increased energy, 
and higher morale."
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Furthermore, a study by Toet, Henselamns, 
Lucassen, & Gevers (2011) explored the effects 
that visually dynamic textures have on human 
emotional experience. Textures help us 
distinguish among objects that we are familiar 
with, so they are an integral part of our everyday 
sensory experiences (Liu, Leghofer & Zeng, 2015). 
They are also ubiquitous, so knowledge of their 
impact on human emotion is quite valuable 
(Toet, Henselamns, Lucassen, & Gevers, 2011). 
Liu, Lughofer, & Zeng (2015) have correlated that 
sensory encounters of specific textures and 
patterns create lasting aesthetic experiences. 
These imprint on the brain, associating them 
with the positive emotions elicited in all similar 
textural and patterned interactions in the future.

Specifically, dynamic textures are spatially 
repetitive, time-varying visual patterns that tend 
to repeat. These types of textures stimulate 
visual imagery which induces soothing 

emotion in the brain (Juslin & Vasrfjall, 2008). 
Textures that mimic water movement or are like 
natural plant patterns are directly correlated 
to calm, content, and positive emotional states 
(Juslin & Vasrfjall, 2008). This imagery can be 
incorporated into any room by adding real 
plants, patterned fabric on pillows and blankets, 
and wallpapers. Some of these repetitive and 
wave like patterns can also be captured by 
using natural hard surfaces for tables and 
countertops like wood and granite.

In the past, textures were an after thought 
in interior design, but as this new scientific 
information is released it has become an 
essential design consideration. Textures and 
patterns are a visual weight that not only 
make a room unique but foster balance and 
harmony in the eye of its beholder.

Texture 
and 

Pattern

"Textures and patterns are 
a visual weight that not 

only make a room unique 
but foster balance and 

harmony in the eye of its 
beholder."
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Finally, the notion of “room organization” is 
proving to be just as important as furniture and 
décor items when it comes to interior design. 
Graham, Gosling, & Travis (2015) identified 
that the organization of a room is another key 
component to consider when designing spaces 
that support peace and mindfulness. This study 
discussed the positive effect on mood when a 
space was arranged in such a way that fostered 
social interaction and was open and easy to 
maneuver through as well (Graham, Gosling, & 
Travis, 2015). This open concept also included 
the presence of overall organization and lack 
of clutter and untidiness (Saxbe & Repetti, 
2010). Kaplan and Kaplan (1989) reinforced 
this concept by explaining that inhabitants of 
a room that was disorganized, cluttered, and 
unkept, experienced increased anxiety and 
feelings of being overwhelmed.

When we seek retreat in our homes from the 
daily chaos of work and life, our minds and 
bodies yearn for a soothing and harmonious 
environment. Environments that have the 
aforementioned elements lower stress hormone 
levels, lower blood pressure, alleviate symptoms 
of anxiety and depression, and improve overall 
mood (Saxbe & Repetti, 2010). No matter the 
room size, interior designers can use furniture 
arrangement and functional furniture pieces to 
effectively fashion a mentally healthy space.

Room 
Organization

"When we seek retreat 
in our homes from the 

daily chaos of work and 
life, our minds and bodies 
yearn for a soothing and 

harmonious environment."
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These studies provide insight into the psychological 
richness of home environments. The facets of Design 
Psychology discussed can be used by homeowners 
decorating their own home, or in unison with an 
interior decorator. Implementing Design Psychology 
can produce positive tangible emotions that result 
in overall well-being (Taylor, 2016). As people become 
more mindful of health and the importance of 
balance in their lives information such as this will 
continue to grow in popularity.

Interior designers are also beginning to extract much 
of this type of data to share with their clients. By doing 
so, they can educate them on creating restorative 
environments that provide a haven from daily stress 
and anxiety. When utilized, these simple design 
philosophies will reduce mental health symptoms and 
improve inclusive quality of life.

For references, visit:
https://www.rmfp.com/wp-content/uploads/2018/06/Aesthetics-and-Design-LM-061818-2.pdf
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What Is Interior 
Design 

(And Why Can It 
Really Make You 

Feel Better)?

By: Materials
March 23, 2020 

If you don’t like a specific musical 
style, the theater bores you, or 
you’re not attracted to works of 
art, you can almost always avoid 
them. Architecture, however, is 
different. A poorly thought-out 
project will affect the lives of many 
people consistently and for a long 
time. With interiors, this effect is 
even more amplified. Humanity 
is spending more and more time 
indoors, which directly impacts 
our well-being and health. In 
periods of compulsory retirement, 
as in the current pandemic of 
Covid-19, we gain a sense of how 
important interior spaces are for 
our well-being and even for the 
prevention of diseases. Designing 
an indoor environment is a huge 
responsibility for a professional. 

An interior designer must plan, research, 
coordinate, and manage these projects 
to obtain an adequately healthy and 
aesthetically pleasing environment for the 
people who use the space. But what, in 
fact, is interior design?

Not infrequently, interior design is confused 
with decoration - a misconception that 
comes loaded with a number of prejudices 
and misunderstandings. The choice of 
coverings, colors, and finishes is, in fact, 
one important aspect of interior design. But 
it is not its only characteristic.

First, it is essential to understand user 
behaviors and desires to create functional 
and aesthetically pleasing spaces. The 
organization of movement is a starting 
point, which can be achieved through 
basic layout manipulation. This division 
of space can be accomplished through 
walls, but also through furniture and even 
objects. At the same time, interior design 
must pay attention to comfort conditions 
(whether thermal, lighting or acoustic), as 
well as ergonomics, which dictates the 
best dimensions for furniture and objects. 
Finally, the specification of coatings and 
materials constitutes the most visible and 
superficial part of interior design, but is no 
less important. This final touch composes 
the face of the project, transmitting the 
designer’s vision as well as the desires 
and needs of the users.
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Below, we discuss the main issues that interior 
design must take into account in more detail:

Layout 
The layout of a project is, briefly, the 
positioning of equipment, furniture, and 
objects, whether fixed or mobile, in the 
space that is being designed. An adequate 
distribution can organize the flow of space, 
create places of permanence, and generate 
hierarchies of space. It is especially in open 
architectural plans, where the designer 
has more freedom, that interior layouts are 
most essential for the proper functioning 
of the project. Le Corbusier and Mies 
van der Rohe were the first to challenge 
conventionally hierarchical plans by 
reducing large areas of circulation and using 
structural elements, furniture, and movable 
panels to divide space rather than walls.

In order to develop a good layout, the 
interior designer must, of course, consider 
accessibility standards, fire escape routes, 
and minimum dimensions for rooms. There 
is a vast amount of literature delineating the 
appropriate dimensions for each type of 
space use. Ernst Neufert’s book “Architects’ 
Data” was originally published in 1936, 
and has been collecting best practices for 
dimensions of various different spaces from 
industrial kitchens to train cars. With cities 
growing increasingly dense and properties 
increasingly expensive, however, micro-
apartments and tiny houses are beginning 
to defy these minimum standards, showing 
that the rules can be carefully broken. 

The most essential thing to 
understand is therefore the needs 
of the space and its user in order to 
propose functional and appropriate 
layouts for each different scenario.

Furniture 
Whether fixed or mobile, furniture 
directly influences the quality of any 
interior project. It is the designer’s job 
to ensure that the choices specified 
in the project will favor the routine 
functioning of the space, making sure 
that they will not harm elementary 
concerns such as circulation.

Especially (but not only) when it 
comes to small spaces - which 
are getting smaller and smaller - 
attention to the choice of each piece 

“With cities growing increasingly dense 
and properties increasingly expensive, 

however, micro-apartments and tiny 
houses are beginning to defy these 

minimum standards, showing that the 
rules can be carefully broken.”
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of furniture is paramount. For this 
reason, in many cases, it is often 
more effective to design unique 
items to make the most efficient use 
of each square centimeter. Flexible 
furniture that fits together (like 
stackable benches); that fold (like 
collapsible tables); that increase/
decrease in size, or that can be used 
for double functions (sometimes 
a closet, sometimes an internal 
partition, for example) are seen as 
the future of the furniture industry.

Following this trend, it is currently 
possible to find several companies 
that manufacture products for 
these types of small residence 
(micro-apartments or tiny houses), 
which keep the smaller dimensions 
of these internal spaces in mind 

and challenge former standards to create 
smaller pieces more consistent with the 
contemporary user and space. Examples of 
this type of furniture include more compact 
sofas and dining sets where chairs fit 
perfectly under tables, making each piece 
occupy less space around it.

Plants may not be considered furniture, 
but they are nonetheless an aspect of 
interior design worth mentioning, as they 
are important allies for bringing health and 
quality of life to the indoors. They purify 
the air and absorb chemicals that are very 
common in residential and corporate interiors. 
The common recommendation is to have a 
medium-sized plant for every 10m2 of space.

Comfort and Ergonomics
We have spoken extensively about 
comfort in interior spaces for the past few 
years. Environmental quality indoors is 
essential in an increasingly dense and 
populous world, and an uncomfortable, 
unsafe, or unhealthy interior space can be 
tremendously harmful to people’s physical 
and mental health, considering that we 
spend so much of our lives in it.

Comfort ranges from the aesthetics of the 
space, the aroma of the environment, the 
breeze that enters through the window, and 
the temperature felt when entering, to its 
accessibility and application of technologies 
or passive strategies to facilitate and improve 
the quality of life of the inhabitant. How is the 
space visually perceived when inhabiting it? 

“Plants may not be considered 
furniture, but they are nonetheless 
an aspect of interior design worth 
mentioning, as they are important 
allies for bringing health and quality 
of life to the indoors.”
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Its color, brightness, depth, and height will 
determine if it is detected as cozy, safe, 
stimulating, peaceful, flexible, or just the 
opposite. Is it acoustically comfortable? 
Adequate acoustic treatment will allow 
you to talk with others without having to 
raise your voice, or listen to a speech in an 
auditorium without straining your ears. Is 
it too hot or extremely cold? Comfortable 
temperatures could be between 20 and 25 
degrees Celsius, while excess cold or heat 
is not only annoying but also encourages 
the incubation of different diseases. Does 
the ventilation keep the indoor air as clean 
and healthy as possible? Bad odors, mites, 
fungi, and other material compounds are 
toxic to human health.

Although it may seem alien to architecture, 
ergonomics is the discipline that helps us 
design spaces and devices to be well adapted 
to the physiological, anatomical, and even 
psychological characteristics of the inhabitants 
and users of each room. It constitutes the 
relationship between the artificial environment 
and the actions and behaviors of the human 
body and mind. Therefore, the level of success 
of good interior design is closely related to 
detailed ergonomic analysis, an analysis which 
must start from the study of the dimensions 
and proportions of the human body in its 
immense variety. There are anthropometric 
investigations that group the population 
according to these parameters, allowing us to 
provide flexible and effective solutions for the 
greatest number of potential users.

Materials and Coatings 
Along the same lines, not all finishing 
materials are equivalent. Although the 
choice is normally governed by factors 
such as aesthetics, function, and 
cost, it is important to also consider 
the composition of each material and 
the effect that this could have on the 
environment throughout its useful life. 
Today, in most markets, the supply of 
finishing materials is wide and diverse, 
allowing us to evaluate factors such as 
their origin, durability, recyclability, and 
hygienic or environmental properties 
that are not unrelated to the future 
comfort of the space to be designed. 
The choice of coating or finish is 
therefore multifaceted and must 
consider the following factors:

“Its color, brightness, depth, 
and height will determine if 
it is detected as cozy, safe, 

stimulating, peaceful, flexible, 
or just the opposite.”
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•	 The Purpose of the 
Space: The materials must 
acknowledge both the function 
of the space and the diversity 
of potential users. When 
choosing, it is advisable to 
consider the level of traffic 
and use of the area, cleaning 
conditions, wear and exposure 
to the environment. Other 
factors such as textures and 
color can contribute to the 
understanding of space and 
the diffusion of light, affecting 
the mood of its inhabitants.

•	 The Substance of the 
Material: The composition 
of the material will define its 
resistance, flexibility, and 
malleability, and thus its range 

of applications. In chemical terms, it is 
advisable to look at the composition 
of paints, plastic coatings, binders, or 
additives that could have long term 
harmful (or also beneficial) effects on 
indoor air quality.

•	 Installation Systems: The 
construction process of the finishes 
includes fasteners or adhesives, 
which it is recommended to finish as 
well in order to save costs and avoid 
errors during the construction process 
(especially if it is new construction).

•	 The Surface Layer: The last finishing 
layer has a high impact on the comfort 
of the space. Surfaces can be treated 
to be non-slip, non-stick, or waterproof. 
Elements such as joint covers, edges, 
moldings, and handles have been 
designed to facilitate cleaning, avoid 
accidents, and facilitate movements, 
among other options as vast as the 
possible uses of space.

After all, understanding the human being 
in its physiological, anatomical, and 
psychological dimensions will help us 
achieve a high level of comfort, all while 
respecting diversity and differences. Not 
all people move the same way in space 
or have the same body dimensions, and 
not everyone feels comfortable in the 
same amount of light or favors the same 
temperatures. It is essential to consider 
a holistic and multidisciplinary approach 
when designing spaces focused on well-
being, and the in depth observation and 
analysis of each ‘body and mind’ is key to 
achieving a successful project.

“Today, in most markets, the supply of finishing materials is wide and diverse, 
allowing us to evaluate factors such as their origin, durability, recyclability, 
and hygienic or environmental properties that are not unrelated to the future 
comfort of the space to be designed.”
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