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= ozlth faciiities design traditionally has

mphasized the functional delivery of
ealthcare, as expressed in such concermns
as providing efficient spaces for iaboratories or
docrs wide enough o accommodate beds. This
emphasis has often produced facilities that are
functionally effective but psychoiogically “hard.”
There is a growing recognition that hard designs
are unsatisfactory from the standpaoint of marketing
facilities to patients. More fundamentally, hard facil-
ities usually fail because they ars stresstul or other-
wise unsuited to the psychological needs of

entific evidence that poor design works against the
well-being of patients and in certain instances can
have negative effects on physiclogical indicators of
wellness. Research has linked poor design to such
negative consequences for patients as, for
instance, anxiety, delirium, elevated biood pres-
sure, and increased intake of pain drugs {e.Q.
Wiison, 1972; Ulrich, 1984).

In this context, design shouid do more than pro-
duce health faciiities that are satisfactory in terms of
functicnal efficiency, marketing, cost, anc codes.
Another criticaily important goal of designers
should be to promote wellness by creating physical
surroundings that are “psychologically supportive”
(Ruga, 1988). Supportive surroundings facilitate
oatients’ coping with the major stress accompany-
ing iliness. The effects of supporiive design are
complernentary to the healing sffects of drugs and
other medica! techriology, and foster the process of
recovery. By comparison, hard settings raise
obstacles to coping with stress, contain features
that are in themselves stressors, and accordingly
add o the total burden of illness. Unsupportive

design has effects that work against the process of
healing.

Against the background of these comments, a
major objective of this presentation is o discuss,
from my perspective as a behavioral scientist who
works in an architecture college, ways in which
health facility design can be psychoiogically sup-
portive and accordingly promote weiiness. Another
maior purpose is o describe examples of scientific
research that show how certain design choices or
strategies can foster or hinder wellness. Such sci-
entific research on heaith interiors can help design-
ars achieve solutions that are successful in meeting
the needs of patients and other user groups. Much
of the research surveyed will focus on the effects of
interior visual attributes of health facilities on physi-
ological indicators of weli-being and on health-
related indicators.

Scientific research findings can aiso help design-
ers in other ways. For example, compared to
insights derived from intuition, they have more
credibility in the medical profession and carry
greater weight with healthcare dacision-maxers.
This is especially the case for research that evalu-
ates the effects of design in terms of physiological
weli-being and health. Further, there are instances
when research findings concerning heaith-related
effects of good design can be linked to doilar sav-
ings in heaithcare costs. Trerefore, ressarch that
yields credible evidence of the role of design in
fostering or hindering weliness can create a greater
awareness among healihcare decision-makers of
the need to give high priority to psychologicaily
supportive design in retrofitting or constructing new
facilities.

However, the amount of scientific research to
date on psychologically supportive heaith design is
lirnited, and studies still need to be done on many
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important issues. For many design questions, there
is no sound research yet available to inform the
designar's personal intuition, sensitivity, and expe-
risnce. But in recent decades a large body of “indi-
rectly” relevant research and theory has appeared
in fields such as heslth psychoiogy, behavioral

“For many design questions, there is
no sound research yet available to
inform the designer’s personal

intuition, sensitivity, and experience.”

medicing, and clinical psychology that offers well-
fourided compass points regarding general direc-
tions for successiui heaith design.

Another major objective of this presentation is to
relate this work dirsctly fo issues in health facilities
design, and integrate it with new findings and the-
ory from heaith design research. This makes it pos-
sible to outline the basic elements of a research-
based theory of health faciiity design for promoting
wellness. The theory proposed here is intended to
heip increase understanding of the needs of pa-
tients, visitors, and staff in relation to physical envi-
ronments. The theory aiso suggests strategies or
approaches for achieving supportive design. For
design questions where specific research findings
are lacking, the theory may help designers steer
their intuition and creativity in the general direction
of solutions that promote wellness.

The next saction discusses a key concept in the
theory, stress. Subsequent sections descrive the
theory of supportive design, and give several
exarnples of design sirategies suggesied by the
theory that should prove successful in promoting
wellness. The theory also serves as an organizing
framawork for discussing findings obtained from
scientific research.

Stress: A Major Obstacle to Healing
A starting point for a theory of psychologically sup-
poriive design is the well-documented fact that
most patients experience considerable stress. In
very general terms, there are two maijcr sources of
stress for patienis: ilinesses that involve, for in-
siance, reduced physical capabiiities, uncertainty,
and painful medical procedures; and physical-
social envircnments that, for instance, can be
noisy, invade privacy, or provide litlle social sup-
pori. Patient stress has a variety of negative psy-
chological, physiological, and often behavioral
manifestations that work against wallness. The psy-
chologica!l dimension can inciuds, for instance, a
sense of nelplessness and feslings of arxisty and
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depression. The physiological component involves
changes in activity levels in numercus oodily sys-
tems {e.g., increased blood pressure, muscle ten-
sion, high levels of circulating stress hormones)
(Frankenhaeuser, 1980). A rapicdly growing body of
ressarch has shown that stress responses can
have suppressive effects on immune systerm func-
tioning {Kennedy et al., 1980). Reduced immune
and work against recovery. Stress can also bs
associated with a wide variety of behaviors that
adversely affect wellness, including verbal out-
bursts, social withdrawal, passivity, sleeplessness,
alconol or drug abuse, and noncompliance with
medicaticn regimes. To the extent that prolonged
stress sometimes may be linkad with iower compii
ance with medication regimes, this can be a signifi-

‘cant problem working against welliness, especiall
y

for patients with chronic disease.

in addition to patients, siress is a problem for
families of patients, visitors in health faciities, and
for healthcare siaff. As an example of the deleteri-
ous sffects of stress on families of patients, recent
research suggests ithat the severe stress experi-
enced by caregivers of Aizheimer's patienis has
suppressive sffects on their immune system func-
tioning {Kiecolt-CGlaser and Giaser, 1880} When
health facility staff experience considerable stress,
this can in several ways reduce the gquality of
healthcare and adversely affect patient wellness.
Job-relaied stress is a widespread problem among
health faciity personne! (e.g., Pardes, 1982} that is
associated with low laveis of job satisfaction, high
rates of burnout {Shuraker and Peguegnat, 1988),
absentesism, notoriously high turnover rates, and
that possibly has been a factor — along with such
economic issues as salaries — in sirikes at health
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“It is probably the case that supportive
design in staff areas can be a positive
factor in marketing a facility to
prospective employess, in increasing
productivity or efficiency, enhancing
job satisfaction, and perhaps reducing
turnover.”

facilities. Recenily, | toured hospitals that reflect
laudable atternpts 10 design aitractive, supportive
seitings for patients, and in some cases, visitors,
pul reflect comparatively little concern for the
design of staff areas. If health facilities are to pe
successful in delivering high quality care, itis criti-
cally important to atiract and retain high quality
healthcare personnel. It is probably the case that
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suppo*t ve design in staff areas can be & positive
factor in marketing & facill xy to prospeciive emplioy-
ses, in increasing productivity or efficiency (Sund-
strom, 1886), enhancing job satisfaction, and per-
haps reducing turnover.

A Theory of Supportive Design

The basic premise undarlying the theory of suppor-
tive design outlined here is that o prcrﬁoie weil-
ness, healthcare facilities should be designed to
foster coping with stress. Therefore:

» Health facilities should not raise obstacles to cop-
ing with stress, contain features that are in them-
selves stressors, and thereby add to the totai
burden of iliness.

e Healthcare erwironments shouid be designed to
faciliitate access or exposure to physical features
and social situations thai have siress reducing
influences.

e Target groups should include patients, visitors,
and healthcare staff.

in outlining below a theory of supportive design
centered on the concept of stress, there is NG sug-
gestion here that the theory is comprehensive of
that it encompasses in some complete way all fac-
tors that might influence weliness. For instance, itis
conceivable that a patient’s psychological well-
being might aiso be positively zffected if he or she
rated, say, the hospital room furniture as high in
guality or aitractive, and this in turn somewhat
enhance the individual's seif-esteem or self-imags.
However, the reality is that there is a lack of sound
research on this and many other possible mecha-
nisms through which design might promote well-
ness. A related point is that many studies on healih
design have obtained data from verbal indicators of
human reactions that have at best tenuous, weak
links with weliness — such as data on satisfactions,
preferences, and attitudes. If a researcher acmini-
stered a guestionnaire to patients and learned, for
exampie, that they preferred or were satisfied with,
say, a ceriain bedside table or stand, this finding
would not justify the conclusion that the furniture
reduced anxiety, or iowered blood pressure, or in
some other way had an effect that was linked
directly to wellness. By comparison, stress is a
weli-esiablished concept in health related fields,
and well over 100 studies have shown that stress is
firked with psychclogical, physioiogical, and be-
havioral dimensions of wellness. By focusing on the
concept of stress, a theory of supportive design
can be developed that conceptualizes human
impacts of design in ways that are related directly

to scientifically credible incicators or interpreta-
tions of wellness.

if healthcars facilities shouid be designed 16 fos-
ter coping with stress, what theory or principies can

“By focusing on the concept of siress,
a theory of supportive design can be
developed that conceptualizes human
impacts of design in ways that are
related directly to scientifically credible
indicators or interpretations of
wellness.”

be suggested that are most likely to prove o be

sound, general guideposts for designers? Cn the
basis of research and theory in the behavioral sci-
ences and heaith related fields, it is justified to
oropose thai heaithicars environmenis will iikely
supoort dealing with stress and thereby promote
weliness if they are cesigned to foster:

1. A sense of control with respect to physical-social
SUrfoUNcings.

2. Access to social support.

3. Access to positive distractions in physical sur-
roundings.

What criteria were used 1o select thess three com-
onents of supportive design? First, in the case of

ecch componeri there is evidence from different
scientific studies that it can influence weliness
down to the level of physiological effects and
health-reiated indicators. Furiher, these compo-
nents, especially control and social support, have
beean found to affect stress and wellness across a
wide range of groups of people and situations.
Also, these concepis are sufficiently broad or ovar-
arching to subsuma many other important issuss
and patieni needs. For instance, controt subsumes
the issue of privacy, which can be interpreied as
the need to control or reguiate access lo the self
(Aitman, 1976).

in the following sections, each of these three main
componanis of sugportive design will be defined,
and relevart theory and research findings will be
briefly surveyed. Examples of design strategies for
fostering coping with stress will evolve from the
discussions of each of the components. The dis-
cussion of the third component of supportive
design — positive distractions — will be more
extensive because new theoretical ideas will be set
out, and findings will be described from recent
studies on health facilities that my coileagues and i
have performed in the U.S. and Scandinavia.
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One: Sense of Control
This well-established concept is familiar to many
designers. A great deai of research has shown that,
for diverse groups and situations {e.g., hospital
patienis, employees in workplaces), sense of con-
trol is an important factor influencing stress levels
and wellness {Steptoe and Appels, 1989). This
large body of scientific evidence indicates that
humans have & strong need for control and the
related need of self-efficacy with respect 1o envi-
ronments and situations. Many studies have found
that lack of control is associated with such negative
consequences as depression, passivily, elevated
blood pressure, and reduced immune system func-
tioning. Situations or conditions that are uncontrol-
lable usually are aversive and stressful. As an eve-
ryday example, music that can be heard coming
through the wall of a neighbor’s apariment is iikely
t0 be perceived as stressful noise; however, the
same music that one has chosen 1o play in ong’s
own apartment, at much higher decibel leveis, is
perceived as positive. As this example suggests, a
consistent finding in stress research nas been that
if an individual has a sense of control with respect
to a potential stressor, the negative effecis of the
siressor are markedly reduced or even eliminated
(e.g., Evans and Cohen, 1987).

In heaithcare contexts, lack of control is a perva-
sive problemn that increases stress and adversely
affects wellness. As noted earlier, patients are ex-

“In healthcare contexts, lack of control
is a pervasive problem that increases
stress and adversely affects weliness.”

posed to two general sources of stressors: ilinesses
and physical-social environments. lliness confronis
patients with a number of chalienges or protlems
that are quite stressiul in pari because they are
uncontroliable — for instance, chronic pain,
reduced physical capabilities, and restrictive diets
that dictate what is eaten. At the same time, pa-
tients' sense of control can be markedly reduced by
health facilities that are cften, for instance, noisy,
confusing from the standpoint of wayfinding
{Carpman et ai., 1988), invade privacy, and preveni
persoral control over lighting and temperature
(Winkei and Holahan, 1885). in addition to patients,
nurses and other healthcare staff experience stress
and often burnout because their work is character-
ized by low control and high responsibiiity (Shu-
maker and Pequegnat, 1988}. This problem can be
aggravated by poorly designed work environments
that, for instance, lack iounge or break areas and
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accordingly reduce sense of control by making it
difficult to escape briefly from work demands.

Whether the concern is staff, patients, or visitors,
stress stemming from lack of controi can be miti-
gated by psychologically supporiive design — that
is, by design sirategies that foster sense of control.
Examplies of design approaches that should
increase conirol and thereby reduce stress include
providing the following: access to visual privacy for
gown-clad patients in an imaging area; controllable
televisions in patient rooms and visitor arees; gar-
dens or grounds that are accessible 1o patienis; a
seiting in a nursing home that allows residents to
pursue personal interests and hobbies (Lawton,
1879); control of room temperature by hemacdiaiysis
patients who typicaily feel cold; break or “escape”
areas for staff; and staff workstations designed and
located 1o avoid freguent, unnecessary interrup-
tions by visitors.

Although links among control, stress, and well-
ness have been established in many studies, only a
smail amourt of desigr research has directly tested
the extent to which specific design strategies in
health facilities actually increase sense ¢f control
and accordingly reduce stress. With respect o the
example design strategies lisied above, theory
suggests that such approaches should prove suc-
cessful, yst research is needed o determine
whether these anda other strategies really are effec-
tive in promoting wellness. One research project
that is currently in progress at Texas A&M Univer-
sity should shed tight on the effectiveness of certain
interior design approaches in increasing control,
reducing stress, and gromoting weliness. A major
objective of this study, which is funded by the
National Institutes of Health, is to investigate how
interior design characteristics of kidney dialysis
clinics infiuence patient stress and compliance
indicators, and affect staff stress and job satisfac-
tion. {The muiti-disciplinary team of researchers,
ied by Dr. Sherry Bame, includes twc architects, an
interior designer, an environmental psychoiogist, a
health planner, a nephrologist, and an expert on
employee job satisfaction and turnover.)

Patients with chronic kidrey disease typically
experience pronounced loss of control and endure
substantial siress for years. Among the many fac-
tors that reduce sense of control are restrictive
diets, fatigue, pain, and complex medication re-
gimes. Patienis typically require freguent and
lengthy visits o the dialysis facility, usually needing
2-4 treatments per week with each treatment iasting
3-5 hours. in rural areas, most of a patient’s time is
scheduled around the lengthy dialysis sessions
and long distance commutes (o and from the clinic.
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inside the ciinic, control is further undermined by,
armong other {actors, noise, crowding, arrange-
ments that prevent self-regulation of privacy or
social interaction (Olsen, 1973}, blocked access o
window views, uncontroliable television, and the
inability of patients to control air temperature {most
patients are cold during & dialysis sessicn because
their blood is circulated externally through an artifi-
cial kidney).

The initial phase of the study, which was directed
by Dr. Bame, examined design characteristics for a
sample of 18 urban and rural clinics. These findings
indicated that the interior environments of several
clinics approached theoretical perfection from the
standpoini, unfortunately, of denying control to
patients.- The current phase of the Texas A&M pro-
ject is investigating whether such features as con-
troliable television and controliable privacy parti-
tions are in fact asscciated with greater sense of
control and reduced stress. Importantly, this
research is also determining whether siress levels
are in turn related to scientifically credible indica-
tors of dialysis patient compliance and weliness,
such as blood urea nitrogen levels.

Two: Social Support

Patients derive important benefits from freguent or
orolonged contact with family and friends who are
helpful, caring, or ctherwise supportive. Many stud-
ies in the fields of behavioral medicine and clinical
psychology have found across a wide variety of
health and non-health situations (e.g., work situa-
tions) that individuals with high social support,
comparsd to those with low support, experience
less stress and have higher levels of weliness (e.g.,
Cohen and Syme, 1885; Sarason and Sarason,
1085). For instance, employees in demanding posi-
ticns who have supportive family or friends evi-
dence less siress than peopie with simiiar jobs but
low social support. Studies have found links
betwesn low social support and both higher rates
of iliness and less favorable recovery indicators
following serious iiness {e.g., Berkman and Syme,
1979). As an example, myocardial infarction
patients with high social support have more favora-
ble long term survivai rates. The fact that social
support has been found rather consistantly o be an
important factor in stress and weliness suggests
that it shou!d be inciuded in & contemporary theory
of stress-reducing design.

Howsaver, only a small number of studies have
exarmined how health facility design can facilitate or
hinder access to social support. Nearly all research
has focused on psychiatric units and nursing
homes. These studies have typically investigated

how furniture arrangemenis and fioor/room layouts
affect leveis of social interaction among patients
(e.g., Sommer and Ross, 1958; Holahan, 1872 For
example, studies of day rooms or louniges have
found that social interaction is reduced considera-
bly when chairs are arranged side-by-side, espe-

“The fact that social support has been
found rather consistently to be an
important factor in stress and wellness
suggests that it should be included ina
contemporary theory of stress-
reducing design.”

ciaily along the walls of the rcom. Also, heavy,
unmovable furniture usually inhibits social interac-
tion. These studies indicate that the interior
designer can considerably increase social interac-
tion among patients by specifying comfortabie,
movabie furniture that can be arranged in small,
fiexible groupings.

Despite these and other useful findings, there is a
iack of research that has examined whethsr design
that increases levels of social interaction in health
facilities actually reduces patient stress or in other
ways promotes weliness. Although a few studies
have linked increased social interaction with such
positive indicators of patient well-being as alert-
ness {Knight st ai., 1978), there is a conspicuous
need for sound, controlled studies that examine
whether increased social interaction over pro-
ionged periods is also manifested, for instance, in
positive changes in physiological indicators of well-
being and in health-related behaviors. Remarkably,
there is even a iack of scientific research concern-
ing the extent to which patients’ social interaction
with visitors in hospitals actually promotes well-
ress. In this regard, it seemns conceivable that in
some situations visitors may increase rather than
reduce patient stress.

Despite the gaps in research on health faciiities,
the findings on heaith benefits of social support for
other types of contexts are so convincing that it
seems justified to assurmne that health facility design
strategies that facilitate access to social support
will probabiy tend to lower stress and promote weil-
ness. Examples of design strategies that should
foster social support include providing the follow-
ing: convenient overnight accommodations for fam-
illes of patients who live considerabie distances
from health faciiities, comfortable visitor waiting
arsas with movabie seating that allow family or
friends of seriously ill patients to support one
another; cutdoor gardens or sitting areas that foster
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patient/visitor social interaction (e.g., Calins,
1688); and, in nursing homes, designing one wing
so that comparnion animals can be accommodcated
(in this regard, research suggests that pets faciii-
tate social interaction among pet owners). Finally,
2s a caution to designers, it should be emphasized
that designs shouid be avoided that strongly pro-
mote social interaction to the point of denying
access {0 privacy. An interlor arrangement that
eniorces social contacts but denies privacy will be
stressful and work against wellness, The earlier
section on control implies that providing patierts
with some degree of controi over their coniacts
both with other patienis and perhaps with visitors
will help ensure that social contacts will be positive
and stress reducing rather than stressful.

Three: Positive Distractions in
Physical Environments

Ressarch in environmental psychology suggests
that human well-baing is usually fostered when
priysical surroundings provide a moderate degree
of positive stimulation — that is, levels of stimulation
that are neither too high nor too low (Wohiwili, 1988,
Berlyrie, 1971). If stimulation levels are high due to
sounds, intense lighting, bright colors, and other
environmental elements, the cumulative impact on
patients will likely be stressiul. At the other extreme,
prolonged exposure to low levels of environmental
stimulation produces boredorn and often negative
feelings such as depression. Also, when there is a
iack of external positive stimulation or distractions,
patients may focus 1o a greater degree on their own
worries or siressful thoughts, which can further
incraase stress. In the case of certain groups, such
as many elgerly in nursing homes and long term
hospital patients, chronic understimuiation can be
a significant threat to weliness.

Some of the most striking scientific evidence
regarding negative human conseguences of poor
design has emerged from studies of patients
exposed 1o low stimulation or sensory deprivaiion in
health faciiities. For instance, research on intensive
care units has shown that sensory deprivation
stermming from, for instance, lack of windows is
associated with high levels of anxiety and depres-
sion, and with high rates of deliriuim and even psy-
chosis (e.g., Wiison, 1872; Parker and Hodge,
1887, Keep et al., 1880). In intensive care units,
windowlessness appears to aggravaie the deleteri-
ous effscts of low levels of environmental stimula-
tion associated with such conditions as unvarying
lighting and the repetitive sounds of respirators and
other equipment. In addition to research on
pailents, several studies of employees in diffsrent

102 & JOURNAL OF HEALTH CARE INTERIOR DESIGN

Material may be protected by copyright law (Title 17, U.S. Code)

types of workplaces in the United States and
Europe have found that windowiess roorms are con-
sistently disliked and can be stressful (e.g., Heer-
wageri and Orians, 1986; Collins, 1975).

The concept of a positive distraction impiies that,
apart from stimulation levels per se, certain types of
ervironmental elements are especially important in
reducing patient stress and promoting weliness. A
positive distraction is an environmental feature or
elernent that elicits positive feelings, holds attention
and interest without taxing or stressing the individ-
val, and therefora may block or reduce worrisome
thoughts (Ulrick, 1881). Findings from & growing
number of studies indicate that responses 10 posi-
tive distractions also invoive positive changes
across different physiological systems (e.g.,
reduced blood pressure). The most effective posi-
tive distraciions ars mainly elements that have
been important to humans throughout miiions of
years of evoiution: (1} happy, laughing, or caring
faces; (2) animals; and {3) nature elements such as
trees, plants, and water. In recent years, theory
zdvariced by authors in different figlgs has tended
to converge in contending that a combination of
evolutionary/piological influences, as well as
learnad effecis such as cultural conditioning,
account for positive human responses to such sle-
ments as trees, waier, animals, and happy faces
{e.g., Ulrich and Parsons, 199C; Ulrich, 1983; Kap-
lan and Kapian, 1989; Orians, 1988; Katcher and
Beck, 1988; Ohman, 1986). A premise shared by
most authors is that the long evolutionary develop-
ment of humans in natural and social environmeants
has left its mark on our species in the form of
unlearned predispositions to pay attention, and
respond paesitively to, these specific types of con-
ient and elements.

i

Nature as Positive Distraction:
Stress-Reducing Effects

This section focuses cn ressarch concerning
stress-reducing effects of viewing nature, anc on
ways that nature can be used in health {acility
design to reduce stress and promote wellness. Al-
though perception of nature is rmulti-senscry, and
invoives responses to sounds and smelis as well as
visual content, research to date has besen limited
almost compietely to influences of viewirg nature.
Tha intuitively-based belief that visual exposure to
frees, waler, and other nature tends to produce
restoration or recovery from stress dates as far
back as the earliest large cities, such as ancient
Bome {Ulrich and Parsons, 1990). Inthe U.S. in the
19th century, intuitively-based arguments about
stress-reducing, healthful effects of viewing nature




were influential in estabiishing urban pastoral
parks, such as New York’'s Central Park, and later in
preserving wilderness for pubiic use {Cimsted,
1865, 1978). Histericaily, a theme running through
these beliefs is the notion that if individuais are
siressed, views of most natural setiings will have
stress-reducing infiuences, whereas views of urban
or built setiings wiii tend to impede recuperation,
especially if they lack nature content such as vege-
tgtion and water. More recently, my colleagues and

nave suggested that acquiring a capacity for
restorative or stress-reducing respornses to ceriain
natural contert and configurations (e.g., water,
savannah-like settings) had important survival
advantages for humans curing evolution {Ulrich et
al., in press). Accordingly, mocern humans might
have a biologically prepared readingss to guickly
and readily acguire restorative, stress-recucing
responses to unthreatening natural settings or con-
teni, but have no such preparedness for most
urban or built content.

Stress-reducing Effects of Viewing
Nature: Non-patient Groups

A small but rapidly expanding body of research has
iested ihe oig belief that visual contacis with nature
have restorative or stress-reducing influences (for
survay of rasearch see Ulrich and Parsons, 1990).
Findings from a seguence of studies on non-patient
grouss such as university students suggest that
views of everyday, unspectacular nature, com-
pared to urban scenes lacking nature, are signifi-
cantly more effective in promoting recovery in the
psychological component of siress (2.g., Ulrich,
1979; Ulrich and Simons, 1988; Honeyman, 1987).
This research suggests that many nature scenes or
elements foster stress recovery because they elicit
positive feelings, reduce negatively ioned emotions
such as fear, anger, and sadness, effectively hold
attention/interest, and accordingly might block or
reduce stressful thoughts. Research also indicates
that views dominated by nature content, in contrast
to built or urban scenes lacking nature, foster more
rapid and complete restoration: in terrms of another
critical component of stress, the physiclogical. in
laboratory research, visual exposure 10 everyday
nature has produced significant recovery from
siress within only about five minutes, as indicated
oy positive changes in ghysiological measures
such as biood pressurs and muscie tension (Ulrich
and Simons, 1886; Ulrich et al,, in press). Also, a
study of unsiressed individuais found that slides of
naiure sustained attenticn much more effectively
through a lengthy viewing session, and produced
more positive fesling states, than did built scenes

(Ulrich, 1981). In the same study, recordings of
brain electrical activity in the alpha frequency
range suggested that individuals were more wake-
y reiaxed during the nature exposures (Ulrich,
1981). in sum, these siudies indicate that for
stressed individuals, restorative influerices of view-
ing nature invoive, among other responses, a broad
shift in feelings towards a more positively-toned
feeling state, positive changes in activity levels in
different physiological systemns, and that these
changes are accompanied by moderately high lev-
els of sustained atiention.

Effects of Nature in Healthcare
Environments

The findings surveyed above suggest that short-
term visual contacts with nature can be effective in
promoting recovery from siress. This has aiso been
found in a few studies where patients in heaithcare
setiings were exposed for comparatively short peri-
ods, such as 10 minutes, to views of nature. For
instance, in research by Heerwagen and Orians on
patient anxiety in a dentel fears clinic (Heerwagen,
1990), questionnaire data suggested that patients
feit less siressed on days when a large mural
depicting a natural sceng was hung on a wall of the
waiting room, in contrast to days whan the wall was
blank. Likewise, heart rate measurements also indi-
cated that individuals were less stressed or tense
when the nature mural was visibie. In a study of
patients who were about to undergo dental surgery,
Kaicher and his associates (Katcher et &l., 1984)
found that contemplation of a different configura-
tion of nature content — an aguarium with fish
—significantly reduced anxisty and discomfort,
and increased scores for patient compliance dur-
ing surgery. Coss (1990) studied the effects of
displaying different types of ceiling mounted pic-
tures to acutely stressed patients who were on
gurnays in a presurgical holding room. His findings

“While short-term exposures to naiure
can foster impressive stress recovery,
it seems possible that weliness
benefits may tend to be greatest in
certain situations involving long
duration exposures to nature.”

indicated that patients exposed 10 “sereng” pic-

tures {primarily displaying water or other nature)
had lower systolic blood pressure than patients
exposed {o sither “arousing” pictures (e.g., a sail-
boarder leaning into the wind, view of nearby
zebras looking directly at the observer) or to a
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contro! condition of no picture. Despite the fact that
the arousing pictures were rated as aestheticaily
pleasing, Coss concluded that such piciures were
inappropriate for highly stressed patients.

While short-term exposures 1o nature can foster
impressive stress recovery, it seems possibie that
weliness benefits may tend to be greatest in certain
situations involving long duration exposurss 1o
nature, especially when individuals who experi-
ence considerable stress are reguired to spenc
iong periods In a confined setting (Ulrich, 1979,
1984; Ciearwater and Coss, 1990). Apart from
many healthcare situations, such fong term con-
texts also include prisons and certain high stress
work environments {Ulrich and Parsons, 199G;
Clearwater and Coss, 1990). In these types of set-
tings, prolonged visual contact with nature may
have persisient positive effects on psychological,
physiologicai, and possibly behavioral compo-
nents of stress. Over time, these effects may be
manifested in higher levels of weliness or heaith.

in this regard, findings from a few studies of
hospitals and prisons suggest that prolongsd
exposure to window views of nature can have
important health-related benefits. A study of hospi-
tal patients recovering from gali bladder surgery
found that individuais had more favorable postop-
erative courses if windows in their rcoms over-
locked & small stand of trees rather than a brick
puilding wall (Ulrich, 1984;. Patienis with the natural
window view had shorter postoperative hospital
stays, had far fewer negative evaluative comments
in nurses’ notes {e.g., “patient is upset,” “needs
much encouragement”), and tended to have lower
scores for minor post-surgical complications such
as persistent headache or nausea. Further, the
wall-view patients needed more doses of strong
narcotic pain drugs, whereas the nature view
patients more frecuently received weak anaigesics
such as acetarninophen. Likewise, a questionnaire
study of patients who were severely disabled by
accidents or iliness (and presumably stressed)
found that a highly preferred category of hospital
window views inciuded scenes of natural content
such as trees {Verderber, 1988). These resulis are
echoed in findings from studies on prisons sug-
gesting that prison ceil window views of nalurs,
compared to such views as walls and buildings, are
associated with higher levels of prisoner wellness,
as indicated by lower frequencies of stress symp-
toms such as headaches and digestive illness, and
with fewer sick calls (Moore, 1982; West, 1986).

in an extension of this direction of research, Out
Lundén and | recently compieted a two-year study
at Uppsala University Hospital in Sweden that
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investigated whether exposure to visual stimuiation
in intensive care units, including views of nature,
oromotes weliness with respect 1o the postopera-
tive courses of open heart surgery patients (Uirich
and Lundén, 1860). One hundred sixiy-six patients
who had undergone open heart surgery involving a
heart pump (extracorporeai circuiation) were ran-
domly assigned to a visual stimulation condition
consisting of a nature picture (dominated either by
water or trees), an abstract picture dominated by
either curvilinear or rectilinear forms, or a control
condition consisting either of a white panel or no
picture at ail. Previous research suggests that sur-
gery involving a heart pump produces miid tem-
porary brain injury and cognitive impairmeant in 50-
80 percent of patients. To evaluate effects on the
patients of the different visual conditions, a wide
variety of verbal, physiological, and behavioral
data were collected before surgery and at different
times following surgery.

Fingings from this heart patient study suggested
that the individuals exposed to the nature with
water picture experienced less postoperative anxi-
ety than the control groups and the groups
exposed to the other types of pictures. Designers
should note that the abstract pictures were associ-
ated with higher anxisty than were the control or no
picture conditions. Also, four cays after surgery,
patients who had been exposed to any type of
picture {either nature or abstract) were abie to com-
plete a visual/perceptual functioning test faster
than individuals in the conirol groups. This latter
finding is important because it suggests that by
oroviding exposure to visual stimuiation, it may be
possible to facilitate recovery from reversible brain
injury, especially with respect to visual/perceptual,
but nct necessarily verbal functioning. Future arti-
cies stemming from this project will report findings
nased on physiological and behavioral indicators
of weliness (e.g., drug intake).

Economic Implications
Some of this research that has linked nature to
health-related effects raises the possibility that sup-
portive design can be credibly reiated to doilar
savings in healthcare costs. For instance, the study
of gall bladder surgery patients {(Ulrich, 1884)
found that individuais with aitractive window views
required fewer moderate and strong analgesic in-
jections, but received more tablets of weax pain
drugs. In hospital charge schedules, injections of
strong analgesics usually are more expensive than
ral doses of acetaminophen. Because patients
with the window views cf nature needed far fewer of
the costly doses, this suggests a dollar savings




penefit for the positive distraction of the view. Like-
wise, it seems conceivable that large doilar savings
mighi eventually be linked to such possible benefits
of good design as scrmewhat shorter stays in inten-
sive care units for cerlain categories of patients.

Negative Distractions

in contrast to positive distractions, negative dis-
tractions are environmental elements that assert
their presence, are diffi culi: to ignore, and are

“, .. designed features are more likely
{0 be negative and stressiul if the
patient is stressed and needs caiming
distraction, but the designed
distraction {e.g., wall art mounted
directly in a patient’s line of vision) is
stimulating, arcusing, and
characterized by uncertainty.”

stressful. I general, elements are more likely to be
negative distractions if they are imposed on
patients without possibility of personai choice or
control. Also, designed features are more likely to
be negative and stressfui If the patient is stressed
and needs calming distraction, but the designed
distraction {e.g., wail art mounted directly in a
patient's fine of vision) is stimulating, arousing, and
characterized by uncertainty.

Research Example: in 1986, psychologist
Robert Simons and | conducted a study of a blcod
bank that yislded some insights concerning the
sffects on siress of one of the most common anc
important distractions that is placed intentionally in
heaithcare facilities — television. Donor stress is an
important problem for blood banks because most
seople consider giving bleod to be painful and
unpleasani. Apparently, many health facility admin-
istrators and designers assume on the basis of
intuition or common sense that a television playing
continucusly in a waiting room, whether in a Blood
donor clinic or a hospital, is & positive distraction
that benefits stressed patients or visitors. The well-
intentioned policy of the biood bank we studied
was to have daytime television playing continuously
in the waiting area where donors typically spent
10-15 minuies before the phiebotomy phase. The
waiting room contained appealing, comfortabie
seating, many well-maintained plants, and a wall
that was coveraed by a large mural of an atiractive
forest setting. We expected that the nature decor in
the waiting area would tend to reduce stress
among donors. Permission was obiained to turn the
selevision off on randomly selecied days, and have

" television was off.

it on continuously during other days. Data obtained
for the waiting room phase for 440 donors indicated
that for days when the television was on, donor
siress was aciually higher than for days when the
Greater siress associated with
daylime television was indicated by higher heart
rate and systoiic biood pressure. In view of the
pervasive use of television as a distraction in
healihcare facilities, much more research is
needed that examines under what conditions televi-
sion can be either a positive, stress-regucing dis-
traction, or a negative, stressful featurs.

Hessarch Example: A widespread assumption is
that paintings and other visual art arg positive cis-
tractions for patients. This notion is formally
exprassed in the policies adopted by different
European countries of devoting one o two percent
of the budgets for health facility construction to
interior art. Given the fact that the style and content
of paintings and other art varies enormously, and
that the content of many paintings is strongly emo-
tional, it seems imporiant to investigate scientifi-
cally whether some types of art tend 1o have espe-
ciaily positive influencas on patients, and if certain
categories of content might even have stressiul
effects (Ulrich, 1986).

i explored these issues in a small-scaie, prelimi-
nary study of the effects of wall art in a psychiatric
ward at & Swedish hospital (Ulrich, 19886}. The ward
was for comparatively shori-term pat:eﬂtsf whose
stays range from 10 days to two or three months.
Nearly ait the individuals could engage in meaning-
ful conversation. The ward was extensively deco-
rated with paintings and prints reflecting a wide
variety of styles and subject matter. Unstructured
interviews suggested that patients had positive atti-
tudes to paintings dominated by nature content
(e.g., rural iandscape, vase of flowers). By contrast,
abstract painiings and prints, where the content
was either ambiguous or completely unclear, elic-
itad many negative comments, and some patients
reported that this type of wall art disturbed them.
More convincing svidence emerged from an anaily-
sis of paintings and prints in the ward that during
the previcus 15 years had elicited overt negative
responses or actions from patients. These actions
included: physical attacks (e.g., tearing the piciure
fror the wall and smashing the frame), and unsolic-
ited strong complaints to the staff {e.g., "the paini-
ing disturps me terribly — take it away”). The physi-
cal attacks were dramatic actions given that these
patients were considered to be unaggressive and

not at all prone to vicient behavior (the ward was
not locked).

Seven paintings and prints were identified as
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having been the targets of physical attacks; five
had been attacked more than once and therefore
had been removed. None of the {olal of seven
naintings showed a nalural landscape or was domi-
nated by nature content such as flowers. In the
case of the attacked art, there was a consistent
patiern of abstract content. These paintings and
prints lackad clarity of content, and portrayed dis-
ordered, comparatively chactic arrays of contrast-
ing colors and abstract elements. To many mental
patients, the worid may seem chaotic, uncertain, or
frightening, and they may have great difficully per-
celving order and security in their surroundings and
lives. Perhaps for some patients, an abstract paint-
ing of unintelligible disorder displayed prominently
in their room might threaten whatever fragiie secu-
rity and sense of order they retain (Uirich, 1986).
Accordingly, the art could be profoundly disturb-
ing, and might elicit an extreme response such as
as physical attack. Although this study was prelimi-
nary, and the findings should be interpreted with
caution, the results nonetheless raise the possibiiity
that some types of wall art may sometimes have
distinctly unhealthful effects. Along with the
research of Coss and Clearwater {Coss, 1990;
Clearwater and Coss, 1990), and the study of heart
surgery patienis in Sweden (Ulrich and Lundén,
1690), this psychiatric ward study implies the nesd
for research 1o estabiish scientifically grounded
guidelines to help interior designers select art that
is reliably stress-reducing and psychologically sup-
portive for different patient groups. It agpears that
art and posters can indeed have important effects
on patients; appropriate visual disiractions can
have positive influences, but inappropriate art can
be stressful.

As tentative guidelines, the safest course for the
present may be 0 choose represeniational pic-
tures showing serene, spatially open nature set-
tings containing water or park-like areas, and avoic
chaotic absiract art, surreal art, works containing
incongruous elements, and scenes containing littie
depth or openness (Ulrich, 19886; Ulrich and
Lundén, 1980; Coss, 1990; Clearwater and Coss,
1980). Aiso, it seems prudent 0 avoid pictures
depicting close-up animals that are staring directly
at the observer (Coss and Towers, 1990). It also
seams likely that many “cheerful,” arousing pic-
tures that may be aesthetically pleasing to design-
ers and healthcare staff can be stressful to anxious
patisnts for whom calming stimulation is more psy-
chologically supportive. Some interior designers
may be disappoinied by these tentative guidelings,
since the recommended style and types of content
might be considered pedestrian or unimaginative.
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Howevar, these studies imply that when designers
or hospital art committees select art styles or con-
tent for patient areas that would pass critical musier
in, say, a New York gallery, such art in many cases
will increase stress and work against wallness.

Summary and Discussion
To summarize briefly, key general points in this
presentation include the following:

To promote weliness, healthcare facilities shouid

be designed to support patients in coping with

siress.

As general compass points for designers, scien-

tific research suggests that healthcare environ-

ments will support coping with stress and pro-

mote weliness if they are designed to foster:

1. Serse of control;

. Access to social support;

. Access to positive distractions, and lack of
exposure to negative distractions;

e A growing amount of scientific evidence sug-

gests that nature elements or views can be efisc-

tive as stress-reducing, positive distractions that

oromote wellness in healthcare environments.

w Mo

In considering the neecs of different types of users
of healthcare facilities — patients, visitors, staff — it
should be kept in mind that these groups some-
times have conflicting needs or orieniations with
respect to control, social support, and positive dis-
tractions. It is impcriant for designers to recognize
such differing orientations as potential sources of
confiict and stress in health facilities {Schumaker
and Pequegnat, 1989). For instance, a receptionist
in a waiting area may undersiandably wish o con-
trol the programs on a tsievision {hat he or she is
continuously exposed to; however, patients in the
waiting area may experienice some siress if they
cannot select the programs or elect to turn off the
ielevision. Some staff may prefer bright, arousing
art for corridors and patient rooms where they
spend much of their time; however, for many pa-
tients, such art may increase rather than reduce
stress. A difficult but important challenge for
designers is 10 be sensitive to such group differ-
ences in orientations, and try o assess the gains or
losses for one group vis-a-vis the other in aittempt-
ing o achieve the goal of psychologically suppor-
tive design.

Desigrers shouid &lso consider programs or
strategies thai combine or mesh different stress-
reducing components. For exampie, it sesms pos-
sible that a program enabling patients to select at
least some of their wall art or pictures would foster

Material may be protected by copyright law (Title 17, U.S. Code)




both control and access to positive distraction. As
another example, the theory outlined in this paper
suggesis that an “artisi-in-residence” program,
wherain an artist with a caring, supportive disposi-
tion would work with patients, might foster sociai
supportin addition to control and access o positive
distraction.

Running through this presentation: is the convic-
tion that scientific research can be useiul in inform-
ing the intuition, sensitivity, and creativity of design-
ers, and thereby can help to create psychologically
supportive heaithcare environments. Scientific
research and dssign are compiementary activities
from tha standpoint of the common goal of creating
heaithcare facilities that promote weliness. While

“Scientific research and design ars
complementary activities from the
standpoint of the common goal of
creating healthcare facilities that
promoie weliness.”

sound research findings have the potential {
ampower the creativity of the designer in achieving
successfui solutions, the amount of research on
supportive design is limited, and studies are lack-
ing on many importart issues. One general need is
for more research that goes beyond collecting ver-
nally expressed information, or data obtained from
guestionnaires, 1o include information on physic-
logical, behavioral, and health-related eifects of
design. Apart from deepening our understanding
of the characteristics of dssign that foster well-
being, findings from such research will have more
credibility in the medicai community and wili carry
greater weight with healthcare decision-makers.
Further, the survey of research in this paper pointed
to instances when scientific findings concerning
health-related effects of good design can te linked
to doilar savings in healthcare costs. Future
ressarch that contribuies iangidle, credibie evi-
dence of the role of design in facilitating or hinder-
ing weliness will likely be effective in creating
greater awareness among both health care deci-
sion-makers and the public of the need to give high
priority to psychologically supportive design.

References

Altman, 1. (1978). The Environment and Socia! Behavior.
Monteray, CA: Brooks/Ccle.

Berlyne, D.E. {1971). Aesthetics and Psychobiology. New
York: Appietorni-Century-Crofts.

Material may be protected by copyright law (Title 17, U.S. Code)

Berkman, L.F. and Syme, S.L. (1979). “Social Networks,
Host Resistance, and Mortality: A Nine-Year Follow-Up
Study of Alareda County Residents,” American Journal of
Epidemiology, 109: 186-204.

Calkins, M.P. (1888). Design for Dementia: Planning Envi-
ronments for the Elderly and Confused. Owings Milis, MD:
National Health Pubilishing.

Carpman, J.R., Grant, M.A. and Simmons, D.A. (1985).
Design That Cares: Planning Health Facilities for Patients
and Visitors. Chicago: American Hospital Association.

Clearwater, Y.A. and Coss, R.G. (1990). “Functionai Aes-
thetics to Enhance Well-Being in isolated and Corfined
Sattings.” In A. Harrison, Y.A. Clearwater, and C. McKay
(Eds.}), The Human Experience in Antarctica: Applications
to Life in Space. New York: Springer-Veriag.

Cohen, S. and Syme, S.L. (Eds.) (1985). Social Support
and Health. New York: Acadiemic Press.

Coilins, B.L. (1975). Windows and People: A Literature
Survey. NBS Buiiding Science Series 70. Washingion,
D.C.: National Bureau of Standards.

Coss, R.G. (1990). “Picture Perception anc Patieni Stress:
A Study of Anxiety Recuction and Postoperative Stability.”
Unpublished paper, Department of Psychology, Univer-
sity of California at Davis, Davis, Caiifornia.

Coss, R.G. and Towers, S.R. (1990}. "Provocative Aspects
of Pictures of Animals in Confined Settings,”
Anthrozo S4s, 3. 162-170.

Evans, G.W. and Cohen, S. {1987). “Environmental
Stress.” In D. Stoko!s and i. Altrnan, (Eds.), Handbaock of
Environmental Psychoiogy (2 Vols.). New York: John
Wiley, pp. 571-610.

Frankenhaeussar, M. {1980). "Psychoneuroendocrine Ap-
proaches to the Study of Stressful Person-Environment
Transaciions.” In H. Selye {(Ed.), Selye’'s Guide to Stress
Research, Yolume 1. New York: Van Nostrand Reinhold,
pp. 46-70.

Heerwagen, J.H. (1980). "Psychological Aspect of Win-
dows and Window Design.” In R.1. Selby, K.H. Anthony, J.
Choi, and B. Crland (Eds.), Proceedings of the 21st
Annual Conference of the Environmentai Design Re-
search Association. Okiahoma City: EDRA, pp. 266-280.

Heerwagen, J.H. and Orians, G. (1988). "Adaptations o
Windowlessness: A Study of the Use of Visual Decor in
Windowed and Windowiess Offices,” Environment and
Behavior, 18. 623-639.

Holahan, C.J. (1972). “Seating Patterns and Patient
Behavior in An Experimenta! Dayroom,” Jourrial of Abnor-
mal Psychology, 80. 1156-124.

Honeyman, M. (1887). Vegetation and Stress: A Compari-
son Study of Varying Amounts of Vegetaiion in Country-
sicle and Urban Scenes. Unpubtished Master's Thesis.
Department of Landscape Architecture, Kansas State
University, Manhattan, Kansas.

Kaplan, R. and Kaplan, S. (1989). The Experience of
Nature. New York: Cambridge.

Katcher, A., Segal, H., and Beck, A. (1984). "Comparison
of Contemplation and Hyonasis for the Reduction of Anxi-

EFFECTS OF INTERIOR DESIGN ON WELLNESS & 107




ety and Discomfort During Dental Surgery,” American
Journal of Clinical Hypnosis, 27. 14-21.

Keep, P.J., James, J., and Inman, M. (1880). "Windows in
the Intensive Therapy Unit,” Anesthesia, 835. 257-282.

Kennedy, S., Giaser, R., and Kiecolt-Glaser, J. (1990).
“Psychoneuroimmunology.” In J.T. Cacioppo and L.G.
Tassinary (Eds.), Principles of Psychophysiology: Physi-
cal, Social, and Inferential Elements. New York: Cam-
bridge University Press, pp. 177-190.

Kiecolt-Giaser, J. and Glaser, B. (1990). “Chronic Stress
and Immunity in Older Adults.” Paper presented at the
international Congress of Behavioral Mecicire, Uppsala,
Swedern, June 27-30, 1990.

Knight, R.C., Zimring, C.M., Weitzer, WH., and Wheeler,
H.C. (1978). “Effects of the Living Environment on the
Mentally Retarded.” In A. Friedman, C. Zimring, and E.
Zube (Eds.), Environmental Design Evaluation. New York:
Plenum.

Lawton, M.P. {1879). “Therapeutic Environments for the
Aged.” In D. Canter and S. Canter {Eds.), Dasigring for
Therapeutic Environments: A Review of Research. Chi-
chester, England: Wiley.

Moore, E.O. (1982). "A Prison Environment's Effect on
Health Care Service Demands,” Journal of Environmental
Systems, 11. 17-34.

Ohman, A. (1988). “Face the Beast and Fear the Face:
Animal and Social Fears as Prototypes for Evolutionary
Analyses of Emotion,” Psychophysiology, 23: 123-145.

Oimsted, F.L. (1865, 1978). The Value and Care of Parks.
Report to the Congress of the State of California.
[Reprinted in Nash, R. {(Ed.) {1976). The American Envi-
ronment. Reading, MA: Addison-Wesley, pp. 18-24.]

Olsen, R. {1973). "Design for Dialysis: A New Blueprint for
Treating Emotions As Well As Disease,” Modern Hospital,
121, (3). {Interview with R. Olsen reported by N. Rosen-
feid.)

Orians, G.H. {1986). "An Ecological and Evoiutionary
Approach to Landscape Aesthetics.” in E.C. Penning-
Rowsell and D. Lowenthal (Eds.), Meanings and Values in
the Landscape. London: Allen & Unwin, pp. 3-25.

Pardes, K.R. (1982). “Occupational Stress Among Stu-
dent Nurses: A National Experiment,” Journa! of Applied
Psychology, 67. 784-7986.

Parker, D.L. and Hodge, J.R. (1976). "Delirium in a Coro-
nary Unit," JAMA, 201: 132-133.

Ruga, W. {1989). “Designing for the Six Serises,” Journal
of Health Care interior Design, 1. 26-34.

Sarason, |.G. and Sarason, B.R. (Eds.) {1985). Social
Support: Theory, Research, and Applications. The Hague:
Nijroff.

Shumaker, S.A. and Pequegnai, W. (1989). “Hospital
Design, Health Providers, and the Delivery of Effective
Heaith Care.” In E.H. Zube and G.T. Moore (Eds.),
Advances in Environment, Behavicr, and Design, Vol. 2.
New York: Pienum, pp. 161-196.

108 ¢ JOURNAL OF HEALTH CARE INTERIOR DESIGN

Sommer, R. and Ross, H. {1958). “Social Interaction on a
Geriatrics Ward," International Journal of Social Psychia-
try, 4: 128-133.

Steptoe, A. and Appels, A. (Eds.) (1989). Stress, Personal
Control, and Heaith. Chichester, England: John Wiiey.

Sundstrom, E. {1986). Work Places: The Psychology of the
Physical Environment in Offices and Factories. New York:
Cambridge University Press.

Ulrich, R.S. (1979). “Visual Landscapes and Psychologi-
cal Well-Being," Landscape Research, 4. 17-23.

Ulrich, R.S. (1881). “Natural Versus Urban Scenes: Some
Psychophysiologica! Effects,” Environment and Behavior,
13: 523-556.

Ulrich, R.S. (1983). “Aesthetic and Affective Response to
Natural Environment.” In 1. Aliman and J.F. Wohiwill (Eds.),
Human Behavior and Environment, VYol. 6: Behavior and
the Natural Environment. New York: Plenum, pp. 85-125.

Ulrich, R.S. (1984). “View Through A Window May Influ-
ence Recovery From Surgery,” Science, 224: 420-421.

Ulrich, R.S. (1986). “Effects of Hospital Environments on
Patient Weli-Being.” Department of Psychiatry and Behav-
icral Medicine, Research Report Series, Vol. 8, No. 55.
University of Trondheim, Norway.

Uirich, R.S. and Lundén, O. (1990;. “Effects of Nature and
Abstract Pictures on Patients Recovering from Open
Heart Surgery.” Paper presented at the International Con-
gress of Behavioral Mecicine, Uppsala, Sweden, June
27-30, 1990.

Ulrich, R.S. and Parsons, R. (1990). “Influences of Passive
Experiences with Plants on Individual Weil-Being and
Health.” Paper presented at the Naticnal Symposium on
the Role of Horticulture in Human Well-Being and Social
Development, Washington, D.C., April 18-21, 1990. {in
press 1991, in Relf, D. (Ed), Procesdings of the Nationa!
Sympacsium on the Role of Horticulture in Human Well-
Being. Timber Press.]

Ulrich, R.S. and Simons, R.F. (1985). “Recovery from
Stress During Exposure to Everyday Outdoor Environ-
ments.” In J. Wineman, R. Barnes, and C. Zimring, {Eds.),
Proceedings of the Seventeenth Anrwai Conference of the
Environmental Design Research Association. Washing-
tor, D.C.: EDRA, pp. 115-122.

Ulrich, R.S., Simons, R.F., Losito, B., Fiorito, E., Miles,
M.A., and Zelson, M. {in press, 1981). "Stress Reccvery
Curing Exposure to Natural and Urban Environments,”
Journal of Environmental Psychology.

Verderber, S. {1886). “Dimensions of Person-Wincow
Transactions in the Hospital Environmenrt,” Environment
and Behavior, 18, 450-468.

West, M.J. (1985). Landscape Views and Stress
Hespornise in the Prisor Environment. Unpublished M.L.A.
thesis, Department of Landscape Architecture, Universily
of Washington, Seattle.

Wilson, L.M. (1972). "Intensive Care Delirium: The Effect of
Cutside Deprivation in a Windowiess Unit,” Archives of
Internal Medicine, 130: 225-226.

Material may be protected by copyright law (Title 17, U.S. Code)




Wirkel, G.H. and Hoiahan, C.J. (1966). “The Environ-
mental Psychology of the Hospital: Is the Cure Worse
Than the lliness?” Prevention in Human Services, 4: 11—
33.

Wohliwill, J.F. (1968). “The Physical Environment: A Prob-
lem for a Psychology of Stimulation,” Journal of Social
Issues, 22: 29-38.

Acknowledgments

Portions of the research reported here were sup-
ported by National Science Foundation Grant SE-
8317803. Other portions were funded by Coopera-
tive Agreements 28-C7-424 and 28-C7-420 with the
USDA Forest Service, Rocky Mountain Forest &
Range Experiment Station, Fort Coliins, Colorado.

EFFECTS OF INTERIOR DESiGN ON WELLNESS ¢ 109

Material may be protected by copyright law (Title 17, U.S. Code)






