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ABSTRACT

The “ambiance” of a space has an effect on people using the space. In recent years, design for health care
environments has begun to include esthetic enhancements in an attempt to reduce stress and anxiety, increase
patient satisfaction, and promote health and healing. In this paper, the authors survey the existing research on
those elements of the built and natural environment most often asserted by proponents as being inherently heal-
ing or promoting health. We postulate a hierarchy of effect of environmental elements ranging from simply
nontoxic to safe (both physically and psychologically) to “providing a positive context” to being actively salu-
togenic. Most relevant research has been concentrated on a limited number of settings and is inadequate to in-
form the creation of design guidelines for the physical elements of an optimal healing environment. Opportu-
nities exist to make meaningful contributions in this area that are likely to make a significant impact on health
outcomes of human beings.

INTRODUCTION teenth century, Florence Nightingale recognized the nega-
tive effects of hospitals by observing differences in survival
Snce the beginning of humankind, it is likely that peopleates at various facilities. She attributed this difference to
ave been seeking safe shelter in which to heal. Whigre hospitals’ design and construction, particularly regard-
little could be done to treat the physical causes of illnessing crowding, light, and ventilatiof.
injury, a safe, supportive environment where natural or su-While physicians are taught the principle of “first do no
pernatural forces could aid the recuperative process to hiefym,” schools of architecture rarely educate students in el-
the patient heal was vital. Now we can design, build, amenents of design that promote or impede healing. Hospitals
adapt healing spaces and measure their restorative effests.designed to deliver state-of-the-art medical treatment in
But we must first understand the elements of a space or #e most efficient way possible. While it is well-documented
vironment most likely to optimize physical, mental, emothat stress, depression, and anxiety have a deleterious effect
tional, and spiritual healing for the individual needs of pan health® modern hospitals, with their emphasis on diag-
tients from a variety of backgrounds and cultures and wittosing, curing, and treating, have become noisy, cluttered,
vastly different beliefs and attitudes about illness and healthstitutional environments with little regard for the poten-
The positive effects of space and the environment wetelly detrimental effects these environments have on the pa-
well known in the era before science. For many centuriestiants’ physical or psychologic well-being. In recent years,
ancient Greece, temples to the God Asklepios, such as tlespital design has begun to include esthetic aspects but for
one at Epidaurus, were designed to surround patients wiitle purpose of enhancing patient satisfaction as a means of
nature, music, and art, to restore harmony and promote heafracting consumers.
ing in the absence of other treatment modalitieshe nine- In this paper, we (1) discuss how the design of the envi-
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ronment influences behaviors, actions, and interactions; §Jd a sense of control are linked to good hé&itfThough
present several models and approaches that have madehi@se are often considered to be personality traits, they are
pacts on design in health settings; and (3) review elemealiso skills that can be learned and practie@reater per-
of space and the environment that have shown to be inhgsived control over recovery has been associated with
ently healing. shorter hospital stays<.
Many hospitals are stark, cluttered, intimidating institu-
tions with multiple entrances, unclear signage, and disori-

THE ROLE OF THE ENVIRONMENT enting corridors. In large facilities, frail but ambulatory pa-
ON BEHAVIORS, ACTIONS, tients may require wheelchairs to cover long distances to
AND INTERACTIONS their destinations, necessitating dependence on others. A

logical building design and adequate parking and way find-

The physical environment, while being a dimension #19: Using signage, artwork, and other visual clues, can help
healing in its own right, is intertwined with all other dipan_ents navigate their surround_mgs Wl_thout getting lost or
mensions of an optimal healing environment (OHE). Sorf@Ving to depend on othef¥Giving patients an opportu-
elements of environmental design may, in themselves, hBIfy t0 personalize their environments by bringing comfort-
or hinder healing. But the environment may also make 49 ittms from home may help give patients a sense of con-
impact on health by influencing the behaviors, actions, afig! @nd familiarity. “Artcarts” can give patients choices

. ) . ’ i i 9 . i i
interactions of patients and their families as well as the stggarding artwork? A free-standing power column permits
members who provide the care. In hospitals, the link tfa flexible room design, giving patients (and nurses) control

tween the environment and behaviors is powerful and p8Y¥er room desigh.

vasive: Restrictive visiting policies, for example, are often
blamed on lack of space for families. Wholeness and energy

There is a growing body of research examining how the e, th care has a long history of being intertwined with

environment makes an impact on patient safétprivate gy ality. From the temples of Asklepios, to the monastic
rooms in intensive care units have been shown to decreﬁﬁ?pitals of the Middle Agésto the spiritual calling of

6 _ _ 0 Yatients, families, or staff. Even hospitals with religious af-
rors” A design that encourages physical activity may redufigations rarely differ in design from nonreligious institu-

depressiorf. The environment may also influence behaviotg, s other than statues in lobbies or crosses, for example,
in more subtle ways by communicating through images, patient rooms

symbols, and metaphof$.But the question is: WE'Ch MES-  Eor some patients, illness is not only a physical and emo-
sages are most conducive to health and healing? Can ahqgga; crisis, but a spiritual one as well. Patients may be

like environment, with a fireplace, plants, carpeting, @ceq with their own mortality, life-changing diagnoses, or
kitchen, and smells of fresh-baked bread convey a sense.f they have been punished or betrayed by B&tayer
familiarity and comfort® In a home-like environment, are, religious affiliation are associated with health ben#its.
staff members more likely to treat patients as guests? vt except for a chapel, there are few spaces in most hos-
Although there are more questions than answers, the {gs reflecting the spiritual needs of patients, families, and
lowing is an exploration of how environmental design ing ¢ Thys, hospitals are challenged to meet the needs of re-

fluences other di_mensions of healt_h and_healing, re1‘lectiﬁ1&0us|y diverse populations who may not differentiate spir-
the components in the OHE graphic depicted by Jonas ‘?tﬂglity and religion.

Chez in this supplement (see Optimal Healing Environmentsy ;e may be the most universal image of spirituafty.

graphic).* A number of hospitals are adding outdoor labyrinths in gar-
) dens as a focus for spiritual#§ Nature may also be useful
Intention and awareness in providing images of lifecycles such as birth, death, and

Numerous studies show that stress, anxiety, depression, fgarenewal of life.
loss of control are detrimental to health Low socioeco- ) ) .
nomic status is also linked to negative health outcdmed1€@ling relationships
Even during a brief hospital stay, presurgical anxiety hasThere is extensive research on the importance of social
been shown to increase postoperative pain. support325 yet, hospitals have a long history of separating
However, optimism, hardiness, self-efficacy, coherenggatients from families. It is only within the past several
decades that fathers have been permitted in delivery rooms

*By the Samueli Institute. Diagram created in 2003. See Jorfédling the birth of their children. Some hospitals still have
and Chez paper in this Supplement, pages S-1-S-6. restrictive visiting hours, especially in critical care areas
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such as emergency rooms, intensive care units, and regoa&l records to maintain confidentiality while giving the pa-
ery rooms, areas where families may most want to be néant acces¥ may encourage active participation. The hos-
their loved ones. Poor design contributes to restrictive fapital can also focus on teaching stress reduction and health
ily access as a result of insufficient space in patient roopr®motion by including community meeting spaces, well-
and waiting areas and lack of confidentiality when only cuness centers, and indoor and outdoor walking paths for staff
tains separate patients. members and members of the community. Cafeterias de-
Buildings can be designed to encourage social connesiined as restaurants encourage community use, giving con-
edness by providing opportunities for social contact and esaimers access to nutritionists and other hospital educators.
gagement. Research has indicated that family and friends
made longer visits to rehabilitation patients in carpeted m@ollaborative treatments

tient rooms, as opposed to patient rooms with hard surface . .
flooring.™ Furniture arrangements have been shown to have10spitals have been designed around the needs of West-

an effect on social interactions. Much work has been ddfi@ Medicine. With the integration of various complementary

looking at waiting areas, day rooms, and lounges in hea].ﬁ‘Ff"‘"ng trgditions., the need arises to int_egrate th(_ase p.rac.tices
care setting36.27 into hospital (_:ie5|gn as well. Massage is useful in relieving

The relationships among patients and physicians, nurs3iess for patients as well as stff® Rooms for massage,
and other caregivers is also affected by design. Centrally f&{Puncture and stress reduction can be incorporated into a
cated nursing stations and glass partitions may limit patienf@fi€ty of hospital settings. Community rooms far chi,
access to staff. In addition to the importance of family a#g9@ journaling, drumming, and other modalities may even-
friends, studies show that contact with caring individuaid@!ly become mainstream. In time, architecture itself may be
during stressful situations is beneficial to heak#? Hos- S€€n as a complementary healing modality.

pital design that provides opportunities for patient/staff in-

teractions, such as decentralized nursing stations, may be EXISTING RESEARCH:

useful. Private patient rooms, rather than semiprivate ones, PHYSICAL PARAMETERS

as well as adequate consultation rooms, provide opportuni-

ties for confidential discussions. The authors performed a MEDLINEand associated lit-

Nurses cite relationships among staff members and legature survey in an attempt to ascertain the state of the re-
tween nurses and physicians as reasons for leaving curg@arch. The survey was organized by those elements of a
jobs and the professidfi.Design that encourages positivephysical environment that are (a) popularly considered; (b)
interactions among staff, such as gardens and lounges, cogsgarched; or (c) identified by the healing design systems
promote greater job satisfaction. Incorporating day care fliscussed in this paper as important to a healing environ-
cilities and sick-child day care into the design supports fament. Interesting and relevant findings from related research
ily relationships of staff members. fields are included, but the focus is on the health care set-

There is also growing research regarding the health b&hg.
efits of animal therapy. For some people, pets are part of
their social support networé:32 While animal therapy is Personal space
becoming more accepted in hospitals, visit th tients’_. . !
own petsg are still ungo?:mon.OEZr:hS/ dosessc?eysigﬁ Egniidsr&ngle-bed rooms are preferable for operational benefits

the presence of animals. A variety of outdoor spaces Wog dbet;er ctommunlca'E[lon W';Elh tstaff]: m|n|m|23t.|ont' of trans-
facilitate visits by companion animals. ers (due to roommate conflicts), fewer medication errors,

decreased infection rates, and comfortable inclusion of the

family.® Orthopaedic and psychiatric patients treated in sin-

Health promotion gle rooms were more satisfied with their care than those
. L . treated in multiple-bed ward8.

Many hospitals are teaching |nst|tut|qn_s for phyS|c_|ans, Data from a 2002 Press Ganey survey of patient satis-
nurses, and other staff members, but their importance in BQstion in labor and delivery units found an across-the-board
viding learning opportunities for patients and families May eterence for single rooms on measures of perceived pleas-
be underutilized33*Low health literacy is a risk factor for ytness of room décor. cleanliness courtesy of housekeep-
poor healtt?® Design that incorporates libraries near eacé}S, temperature, noisé, and “how,well things work&d.”
unit, Internet access in and near patient rooms, and Cqfjithermore, Press Ganey national data for 1999-2002 show

munity health resource centers, can help transform hospitals,nsistent preference for single rooms with much greater
into educational resources. Placement of the patient’s mﬁgtient satisfaction in overall care resulting.

THarris D. Environmental Quality and Healing Environments: Ahe sensory environment
Study of Flooring Materials in a Healthcare Telemetry Unit [dis- . .
sertation]. Department of Architecture, Texas A&M University, SmellsClaims are made that pleasing aromas can reduce
College Station, TX, 2000. blood pressure, slow respiration, and lower pain-perception
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levels. There is some research that fragrance perceivedoag with simulated noises of a CCU did show a disruptive

moderately to extremely pleasant lowered patient-rated aeffect on rapid eye movement sleép.

iety during magnetic resonance imagfiiddowever, odors  The problem of noise in double rooms is problematic.

(“negative smells”) are observed to stimulate anxiety, fedpise made by a roommate, their visitors, or attending staff

and stress. can be particularly stressful because the patient has no con-

trol and feels victimized. A 2002 Press Ganey survey of pa-

Sound/noiselt is often asserted that noise in a hospitdient satisfaction in labor and delivery units found the great-

is a highly negative environmental characteristic that iest decrease in satisfaction with patients’ rooms was caused

creases patients’ perception of pain, increases the use of pgimoise in a double rooff.

medications, contributes to sleep deprivation, and may caus&he research into the positive effect of sounds is less ex-

patient confusion and disorientation. There is some evidentersive. The research on the similar effect of music may be

that noise may even contribute to increased lengths of hgdevant. The assumption that natural sounds have a calm-

pital stay??2 One of the most common complaints by recenting, relaxing effect that improves sleep quality has been

hospitalized patients is that health care, and particularly hesown in a study of surgery patieffs.

pital environments, are distressingly noféypatients com-

monly complain of a lack of sleep or say that they are sleep-TemperatureThere is inadequate research reported on

ing poorly43 the relationship of temperature to health outcomes. One sur-
Staff members often cite high noise levels as a causevey of sleep of inpatients did identify uncomfortable ambi-

increased streg$.Correlations between noise and increasent temperature (either too hot or too cold) as a cause of

frequency of headaches and symptoms of “burnout” in cosjeep disruptiori.

nary-care unit (CCU) nurses have been nfddEle sur-

faces, metal equipment, alarms, beepers, and overhead fawtironmental complexity

. ; : : ) 5
N9 contrl_but_e o disruptive noise _Ievé% There is an anecdotal suggestion that a variety of “ther-
Most findings suggest that noise is harmful to at least

mal environments” are beneficial to mood and functbn.

some h?a'th ou_tcomes by disrupting sleep, worsening sI%e vidson's research has shown that an environment with
quality, increasing blood pressure, elevating heart rate, an

reducing patient satisfactidfif Among the many effects of greater complexity was correlated with greater cognitive
: . : ) - functioning and beneficial physical activity in the eldédy.
a noisy environment listed are: people become less in

; g tSarmmon in environment is associated with reduced de-
personally engaged, less caring, and less reflective; coggrln-

ST ] . . Eession, social withdrawal, misidentification, and halluci-
tion is impeded; and there is a loss of perseverance in ad-

i ._nations in patients with Alzheimer’s dise&38&# Similarly,
dressing complex tasks and a tendency to seek simple S . - .
solutions2 ensory variation in ambient conditions (light levels, tem-

: imei ferr ild-
Recent research shows even low noise levels of 40 dB__p&gature) between spaces and over time is preferred by build

5
dB can worsen health outcomes. The U.S. Environmerfpa%rﬂz(;g?: r:fr.ne evidence that a variety of spaces (visuall
Protection Agency (EPA) in 1974 recommended that hos- y P y

pital noise levels not exceed 45 dB during the day and aq essible versus visually enclosed) and “multiple sensory

. X . . ” n _
dB at night. The International Noise Council has suggestré? eats” in a b_U|Id|ng are important _for emotional and cog
. : itive functioning and may affect immune-system func-

a maximum of 45 dB, on average, in acute-care areas qul- 55 o ... 57 . ) ;
. : . : 1ion.>® SmitkP” has found that patients could “rest better in
ing daytime, 40 dB in the evening, and 20 dB (a soft whis- . . : . . .
a hospital environment with varied patterns of auditory in-

per) at night. But studies have shown noise levels ranging (Music or stories) than with quiet ambience.”
from 60 dB to 84 dB over a 24-hour period in the intensive- q '

care unit and an average night-time noise level of 67 dB
acute-care and general medical uffts.

Patients perceive that they sleep poorly in the intensive-Claims are made for the health benefits of fresh air. Ad-
care unit and CCU, and indications are that the main fafitionally, the proponents of building energy efficiency and
tors are noise, pain, and environmental temperétiire sustainable design (“green architecture”) argue that natural
Some research shows that the number of disturbancesgetitilation can increase energy efficiency of buildings as
night is significantly greater in the hospital than at homgell as improving indoor environmental conditions. The
However, the cause of sleep disruption is multifactorial afPA estimates that indoor air pollution is one of the top five
the significance of noise may be overstated in the popuéivironmental risks to public health. The EPA states further
literature8™ A study of healthy women in a sleep laborathat indoor air pollutants can cause eye, nose, and throat ir-

ritation; headaches; loss of coordination; nausea; cancer; and
damage to the liver, kidneys, and central nervous sy&tem.

TCloss SJ. Study of Sleep on Surgical Wards [dissertation]. De_The current surprising reality is “that indoor air contains

partment of Nursing Studies, University of Edinburgh. EdinburgR}ore ppllutants, and often' at higher concentrations, than out-
1998. door air.’®® The Green Guidelines for Healthcare Construc-

If?esh air and ventilation
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tion state that a strategy for good indoor air quality (IAQboms with brighter light® Neonates in the obstetric ward
is to “develop ventilation strategies that support operalje a tropical hospital exhibited a significant increase in
windows, where appropriate” (EQ Prerequisite 1). Operahi: rate of neonatal jaundice from 0.5% to 17% when the
windows also avail the occupant of ambient smells, breezgsount of sunlight entering the ward was decreased by the
and all the sensory stimuli of an “open” environment. Whil@stallation of exterior awningf®.
“appropriate ventilation” is desirable, there is an argumentDaylighting was found to have a uniformly positive and
to be made that allowing immediate air flow directly fromtatistically significant effect on student performance as ev-
outdoors (e.g., operable windows) may actually bring idencd by better test scoré4nsufficient light exposure has
“dirtier” outside air and increase the risk of hospital-acquirégben implied as a cause of sleep fragmentation. The results
infections. Obviously, this is of particular concern in interef studies of nursing-home patients, the hospitalized and
sive or critical patient care units and other areas with imealthy youths suggest that increased daytime light expo-
mune-suppressed populations. sure, measured by duration and intensity, has an impact on
A study of student performance found that students filght-time sleep quality and consolidatit’2
classrooms with operable windows progressed 7%-8% fasteThe negative impact of poorly designed or maintained in-
on standard tests in 1 year than students in rooms with fixgsbr lighting resulting in source glare and flicker are docu-
windows® The authors have not found any research on theented. These intensify existing vision problems, add to eye
effect on health outcomes in hospitals with operable windoviigtigue and headaches, and contribute to a loss of concen-
tration, especially in the elderfy.

Light (natural and artificial)

The two accepted pathways for light’s biologic effect arCeiolor

the skin and the eyes. Skin exposure is related to vitamin Drhe premise is that different colors affect moods and be-
production by the body. Visible light has an effect on botiaviors. Certain colors are said to encourage activity, while
systemic physiologic responses and mbbds well as on others promote passive behavior. How visible light affects
visual needs. Research on the effect of light on autonomeusod requires more research. Claims for the effects of am-
physiology has been concentrated on circadian rhythms. Bient colors in indoor environments (e.g., pink walls calm-
a 1993 survey, there existed “over 3000 references to irgg prisoners) are largely anecdotal. The Coalition for Health
search on light's affect on human chronobiology” includingBnvironments Research, with sponsorship of the AIA Acad-
seasonal affective disorder (SAD), sleep disorders, and werky of Architecture for Health, is conducting a survey of
disruptions?® A natural circadian rhythm of light exposurecolor research, which is due to be published in 2004
influences health by regulating melatonin production, atfehww.cheresearch.org/res_color.shtml).
influencing biochemical and hormonal body rhythms. Use of colored light as a treatment modality is a rapidly
A shorter period of daylight, naturally occurring during wingrowing area of experimentation for many acupuncturists.
ter, has been shown to trigger SAD with symptoms of désogetic colorpuncture is a complete system of therapy de-
pression, irritability, and fatigu®.Regular exposure to eitherveloped by Mandel for treatment of migraines, childhood
full-spectrum lighting (or increased intensity of light) has beénsomnia, bronchitis, attention-deficit disorder (ADD),
demonstrated to improve the condition by increasing tlearning disorders and uterine fibroids.
amount of melatonin produced in the bi&irSleep depriva-  Ocular light therapy, in which light is projected through
tion has been described as a treatment for depression for raotered filters into the eyes, is claimed to “enhance brain
than 30 years, and approximately 50%—-60% of patients wétttivity, increase brain energy and open up neural pathways
depression respond to this appro#th. . . . [and] improve intellectual capacity as well as mental,
Infants exposed to diurnally cycled lighting while in inemotional and physical well-being and performance.” Ocu-
tensive care experience both physical and behavioral deved-light therapy is being used to treat stress/anxiety, in-
opmental benefits. Mimicking the circadian rhythm of lightomnia/fatigue, headaches, and depression.
and noise in a newborn nursery increases the time preterm in-
fants spend sleeping and improves their weight $fafttThe
more typical condition of aperiodic lighting patterns with lig
pulses of variable frequency, intensity, and duration associ-Ulrich’s “Theory of Supportive Healthcare Design” in-
ated with providing intensive care in the modern neonatilides a design guideline to “Provide Access to Nature and
nursery may have adverse effects on infant developthentther Positive Distractions* A working definition of
The differences between natural and artificial light afpositive distractions” is “environmental-social conditions
significant, including levels of illuminance, uniformity, andnarked by a capacity to improve mood and effectively pro-
diffusion of the light, variation of time, color, and amountnote restoration from stres&*77Ulrich pays particular at-
of ultraviolet radiatiorf* The importance of natural sunlighttention to views of nature in his research, but identifies com-
to healing has been explored in a number of strong studisy or laughter, caring or smiling human faces, music, and
Depressed patients in a psychiatric unit recovered fastecompanion animals as othéfs’®

h}/lewmg nature
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Both workers and patients rate having a window as vdsgen shown to increase work efficiency and attentiveness as
desirable, preferably with a view of a natural settihgur- well as decreasing perceived stress, lowering blood pressure,
thermore, studies of students and office workers on behatfd reducing physical discomf&ft°
of the California Energy Commission’s Public Interest En-
ergy Research program find that for both groups an “amgets, esthetics, and entertainment

H "o 8
and plegsant View improved performarf®d” Employees The mechanism for the impact of the arts is assumed to
with a window view of nature report less stress, better health . . .
. . : : e a lowering of stress and anxiety levels, promotion of
status, and higher job satisfactith.

Studies on hospital inpatients have concentrated on Crriftal§toratlon from stress and improvement in mood.
cal or intensive care units. Such studies have linked the Iacl§/. . : . .

. R . . - “Visual arts (sight)Patients with nature images have less
of windows with high rates of anxiety, depression and delir-

anxiety and require fewer strong pain medication d¥ses.

ium.808L A view of nature has been correlated with shorttﬁ : ) . S
, . . : ; : However, too much stimulation will have the negative im-
postoperative hospital stays, higher satisfaction with nursmgct of raising anxiety levels. Abstract art may contribute to

care, and decreased use of potent analgesics in cholecystec- S .
. . . ess favorable recovery outcomes than viewing no pictures
tomy patients compared to patients with obstructed viéws, i ; o . 651 _
. . at all and is consistently disliked by patiefitg®-91All vi-
Ulrich postulates that the lack of a window may act neg- - . : . .
. . o i . . ual art (paintings, prints, photographs) displayed in patient
atively by reducing positive stimulation and aggravating the . o .
4 O ; i -areas should have unambiguously positive subject matter
negative effects of sensory deprivation, particularly in a clin- :
d convey a sense of security or safety.

ical environment with h condition repetitiv n . . .
ca’ environme such conditions as repetitive sou 85When selecting art for stressed patients, Ulrich suggests

of respiratorg® In addition, he has found that views of na;, : . o ;
X : . “the following characteristics should be avoided: ambigu-
ture can reduce anxiety and pain and have a restorative, ef-

. . ity or uncertainty; emotionally negative or provocativ
fect on patients as well as staff (e.g., mood |mprovemen¥ or uncertainty, emotionally negative or provocative

t matter; surreal lities; closel r tin
lower blood pressure, and reduced heart rates). He pog%”?]ec_ atter, surreal quailties, closely spaced repea g
i i ) .edges; forms that are optically unstable or appear to move,;
lates an evolutionary theory predisposing humans to find= - S AR
: restricted depth or claustrophobic-like qualities; close-up
scenes of nature restoratite.

Office workers with access to natural light and views gfmmals staring directly at the viewer; and outdoor scenes

greenery are more productive and have higher job satisf\f”;\v(':t-h overcast or foreboding weather. Most pictures se-

tion.83 National Aeronautics and Space Administration stu >cted should depict landscapes during warmer seasons

) . when vegetation is verdant and flowers may be visible;
ies have found that a sense of perceptual distance and_ex- . o
. ) ) . h ) .—avoid landscapes conveying bleakness; include scenes
pansiveness, either with distant views, internal view. " .
. o . . . “wjth positive cultural artifacts, such as barns and older
corridors with interesting focal points, or even the design 0

: P o R . _houses, and garden scenes with some openness in the im-
vertical surfaces, promote “cognitive tranquility,” which_~ " . . .
) . mediate foreground. Figurative art should include emo-
aids mental functioning’

Providing patients, families and staff with access to n%(_)nally positive facial expressions; group scenes that de-

S ; ict friendly, caring, or nurturing relationships among

ture by providing indoor and outdoor gardens, views of na- : . . .

) people, or scenes of people at leisure in places with promi-
ture through windows, and artwork of nature scenes can fe- 9
) ° . : : . nent naturé:
lieve stresg? In one study, surgical patients in postoperative
units with no windows to _the ou_tglde deyeloped twice as\ysic. There exists a considerable body of strong re-
many cases of postoperative delirium during a 72-hour RE:.

iod as th ith window® In additi fents | " arch in the area of the positive effect of music on health
rlod as those with windows.n addition, patients In Units  ;.omes in Western medicine. For example, as early as

without windows developed more symptoms of depreSS|olr§48 at the University of Chicago hospital, music was used
in surgical suites for patients who went under local, regional,
and spinal anesthesia. The National Endowment for the Arts
The healing effects of experiencing natural environmeritas a provocative summary of Arts in Healthcare Research
are largely taken for granted. The research supporting thists Web site at www.nea.gov/news/news03/AlHResearch.
supposition is limited to self-reported evidence of lowerddm| Research highlighted there indicates the effectiveness
stress and muscle tensi#hA study of children with ADD of music in mitigating nausea and emesis in chemotherapy
found they function better after activity in natural settingpatients, decreasing preoperative anxiety in infants, im-
and that the “greener” the play area, the less severe the Arbving physiologic and behavioral measures of premature
symptoms?” Similar positive indications with fewer occur-infants in the intensive care unit, and reducing stress of vis-
rences of aggression and violence have been reported initors in hospital waiting rooms.
ner-city urban public housing residefs. It has been shown that music “administered” at times of
Buildings with natural characteristics and visual featurdsigh stress (e.g., outpatient surgery and recovery) has an
including daylight, nature views and indoor plants, are moaexiolytic effect resulting in increases in patient comfort and
highly preferred by occupant®.Indoor plants have alsoendorphin levels, lowering of heart rate and anxiety, and re-

Experiencing nature
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duction of the need for anesthe¥a®®Music also decreasedunique energy characteristics and the physical relationship
the use of analgesics and hastened recovery from surgerygiween the natural environment and magnetic fields is
a study of 90 hysterectomy patieAtS he use of music pro- taken into account.
grams timed to the surgical procedure (e.g., central nerveA Feng Shui practitioner uses a special compass known
block) was associated with a significant reduction in tt&s a_o-panto determine the energy characteristics of a build-
amount of perceived pain and decrease in the level of stigégsand the consequent effects on the building’s occupants.
hormones in the blooH? Studies of neonates also providéalculations are done according to basic principles and reme-
strong evidence for the benefits of music to promote weigties may then be prescribed where necessary to balance the
gain and reduce stress, resulting in a shorter length of heergy so it will have a positive effect. Especially important
pital stay*0* are the entrances to the building, offices, patient rooms and
treatment areas. Promoting godd or energy flow in these
Positive distractions: humor and entertainment areas is believed to have a strong impact on the health and
) ) ) ) peace of mind of occupants. Using Feng Shui principles in
The “classic” work in psychoneuroimmunology is Nortaying out these spaces and the arrangement and orientation

man Cousins’ sglf-me_dication regime of humorous movigs furniture is said to affect this energy flow. Some general
and books. Studies since then have documented the heglfielines include the following:

benefits of “a good laugh,” as including greater optimism,

socialization and cooperation among patients; decreased.derovide direct views to entrances, so that patients and em-

pendence on tranquilizers and pain-relieving medicationy|oyees do not have their backs to doorways.

and less burnout among health professiottéls. « Avoid placing patients or employees in the direct line of
One study of “stress chemicals” in the bloodstream after door in order to protect privacy and avoid the feeling of

exposure to a humorous video found decreased levels of eBiways being watched. Being in the direct line of a door-

inephrine (adrenaline), a hormone that causes vasoconstrigzay reportedly puts an individual directly in the rush of

tion and raises the heart rate and blood pressure. The levedsj, with resulting negative effects on health and produc-

of cortisol, which is involved with suppression of the im- tjyity.

mune system, were also significantly decreased. « Utilize warm lighting, as opposed to glaring florescent

Virtual reality intervention therapy is being used to alle- |ighting; overly bright light is believed to irritate people
viate the effects of classically conditioned responses such agd result in headaches.

anticipatory nausea and vomiting in chemotherapy patients,
anxiety disorders, phobias, eating disorders, and post-tragthroposophic medicine

matic stress disorder, as well as to improve the mood of can- . L .
cer inpatientd3 Anthroposophic medicine is practiced at humerous hos-

pitals and clinics throughout Germany, England, Holland,
Sweden, and France. Based on the work of Steiner, anthro-
posophic medicine is an extension of medical practice that
SURVEY OF HEALING ENVIRONMENT incorporates a holistic view of the human being provided by
DESIGN MODELS spiritual science. Steiner elaborated the relationships among
the senses, intellect, life, and spiritual awareness, and sug-

Models and philosophies informing healing environme@€sted that, through our common evolution, human beings
tal design, particularly in health care settings, provide ef@?d nature are related in potentially healing ways. _
ments for consideration. The following constitute some of 1€ healing relationship between humans and nature is

the better-known examples that have affected hospital 4fdected in medical approaches to pharmacy and therapy
health center design over the past half century. dependent on what realm of the human is in need of atten-

tion. Recognized realms include “material” (the physical
body), “life” (the etheric body), “soul” (the astral body or
consciousness), and “spirit” (the ego or self-consciousness).
Feng Shui is the ancient Chinese study of the natural émthe anthroposophic view of humans, each of these bod-
vironment. Literally translated as “wind and water,” it iges correlates with specific bodily systems.
used by practitioners to determine the most favorable locadn addition to medicine, Steiner applied his philosophy to
tion for both people and things in a particular environmemther aspects of life, including architecture, art, and education.
Feng Shui is used to promote the creation of an optimatlg inspired the Waldorf School movement from which As-
productive and harmonious environment that supports timeissen developed his architectural ideas. The most significant
people in that environment. Design recommendations @eample is the village-like cluster of buildings in Jarna, Swe-
generally based on elemental aspects of the environmentde, which includes an anthroposophic healing center (Vidar
the individuals in the environment as well as on movemeimiic), along with a college, Waldorf school, performing arts
of the solar system. Every building is believed to hawenter, gardens, housing, and mill and bak&ty.

Feng Shui
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Color therapy ings attached that affect health and healing and therefore
. figure into the physical environment and its directional ori-
Colors and color therapy to promote health may mvolve tation.
the use of a variety of modalities, from the exposure of in-

dividuals to colored lights and body work such as massage

utilizing color-saturated oils, to visualizations focused ohhe Planetree hospital model

color and the eating of certain colored foods. The use of

color in health care environments reaches back into anciﬁ:nFStab“ShEd by a patient in 1978 as a nonprofit organiza-

: . : on, in this model, everything in the hospital and health care
Egypt and the temple of Heliopolis where patients were '~ . . :

: . ) . _“setting is continuously evaluated from the perspective of the
treated in rooms designed to separate the sun’s rays into vaE-

) S atient, incorporating this perspective into both the culture
ious colors of the spectrum. Pilgrimages made to the Hang- L . : :
of the organization and the facility over time. Access to in-

ing Gardens of Babylon for healing purposes focused %}mation, involvement of family, and fostering positive hu-

zgg?es(;”t?\;?ethe healing colors of the plants and flowers pr(r)wgl)én interactions are the foundations of these efforts. The

actual design of the health care environment is one of ten

With Newton’s experiments adding to the intuitive bOOIXore components that make up the Planetree philosophy of
of beliefs around the healing power of color, physicians bé- P P P phy

. : care, which seeks to personalize, humanize, and demystify
gan using color to treat everything from smallpox to beg- . ;

havioral problems in the eighteenth and nineteenth centurics, patient experience.
This focus was accentuated with the publication of Babbitt's ) ]

work in chromatotherapy in the late 1800s that indicated ntention and awarenesshe focus of this approach has
color treatments for a broad range of illnesses of the digeS to do with a specific type of architecture or interior de-
Based on this work, some of the most extensive researctsisiy and everything to do with intention and awareness. Pa-
colored light therapy was done in the early 1900s by cHignts often enter typical _hospngl environments in a state of
diali, who researched the effects of color on disease and 3%fi€ty and fear and during their time there may feel lonely
1920, was producing and distributing “Spectro-Cromé"’nd |_solated from fa_lmlly and friends. In this state, they are
lamps, promoted to treat a variety of chronic ailments, iROt likely to benefit from even the most beautiful sur-
cluding diabetes and tuberculosis. Ghadiali’s work remaiff!ndings. The design deemphasizes the rigid hierarchy pre-
controversial, in contrast to that of Luscher, who developggnt in medicine among patients, families, and providers and
the Luscher Color Test, in which observations are madeld§reases patient participation and control while in the health
patients and their reactions to different colors. Therapy isGA'® €nvironment. The principles used include:

part based on aversions and preferences expressed durin ) ) i

the testing procedure. And, as described previously, the fel/élcome the patient's family and friends.

search on SAD and its treatment with full-spectrum light hasvalué human beings over technology. o
spurred additional interest in color and light applications inEnable patients to fully participate as partners in their care.
healing.  Provide flexibility to personalize the care of each patient.

» Encourage caregivers to be responsive to patients.
Sacred geometry « Foster a connection to nature and bedbty.

There is little or no research on this topic. However, be- Healing relationshipslt is extremely important for pa-
lief systems including a focus on sacred geometry are widients and their significant others to feel connected with the
spread worldwide. Examples include the selection of builgtaff in an environment that supports such connection and
ing orientation according to Sthapatya Ved. Based on tinéeraction. Yet, it is not uncommon to find large central-
client’s relationship with the cosmos, the orientation is chized nursing stations on a typical patient unit, set apart from
sen in a way that benefits the owner’s health, prosperity, gratients by half-walls or glass partitions and at significant
spiritual growth. When a building is designed with thidistances from most patient rooms. These elements clearly
knowledge, a cosmic blueprinh&ndald is created and by distance staff members from patients, sending the message
placing a building Yasty over it, pure consciousned3u- that they are busy and inaccessible.
rusa) is manifested in it while remaining in contact with the An alternative is a decentralized nursing work station that
cosmos. When the building is in a perfectly ordered stateisitsmall, open and located outside clusters of 4-6 patient
is conceived to be in the likeness Béirusa (www.ads- rooms, with the main nursing station completely open to pa-
vastu.com/whatissthapatyaved.html) tients. The open and inclusive designs of these spaces sug-

Religions have processional rituals that are related to tiest that healing is a collaborative process, and not some-
compass, and buildings of worship are often oriented to cting exclusively under the purview of “professionals.”
tain directions. For example, in Islam, an orientation towaRtofessional staff members are both physically and emo-
the east and Mecca is dominant. In many Native Americaonally closer and more accessible; they are there to col-
belief systems, each of the four directions has specific melorate with each patient and family members about the
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health care experience. An indirect benefit of this accessi-A review of research demonstrating a relationship be-
bility has been the decrease in frequency of call-light use taeen the environment and health outconiesnd only 84
patients, which was reduced by up to 40% (Susan Framp-78,761 published studies used adequate methodologies.
ton, Ph.D., Derby, CT) personal communication). Data hak#®wever, as Ulrich states, “it is encouraging that the report
been published on the significant impact on patient satisdicated that an impressively high percentage (80%) of the
faction with the transformation of the predominantly highmost rigorous studies found positive links between envi-
technology, sterile, provider-focused institution to warmpnmental characteristics and patient health outcorffes.”
home-like, person-centered environmeiits. A broader literature review focusing on pediatric envi-
ronments also found little rigorous research on the effects
Health promotionThe auditory landscape created in anaf environmental design on health and healing. In a review
by the patient’s environment has particular impact on a gd-185 journals from the 1950s thru mid-1997, 109 studies
tient's well-being. From the piercing overhead pages to tiere judged as having sufficient methodology. The recur-
electronic beeping of cardiac monitors, hospital sounds gérg themes in this research, as identified by the review au-
be frightening and disturbing for patients who have no réwors, were largely of a psychosocial nature, including the
course but to listen to them day and night. Solutions includeed for (a) privacy and personalization of space; (b) dis-
carpeting in corridors to lessen the impact of footsteggactions (nature, music, play, mother’s voice); (c) staff su-
rolling carts, and staff member conversations; thoughtful Ipervision; (d) age-appropriate environments; and (e) family
cation of storage areas, staff lounges, and utility rooms awgpportive spaces. However, the physical aspects of “heal-
from patient rooms; and internal corridors located betwetsig sensory dimensions (sound, light, humidity, temperature,
storage and utility rooms allowing clinical and support stafind color)” were also researché.
to conduct necessary tasks without disturbing pati®fits.  Research reviews in 1991 and 200G "“reported that
Music can be used to mask distressing environmentilis evident that, although the amount of research is steadily
noise that cannot be eliminated. Similarly, appropriate agrowing, there is no sound, directly relevant research yet
work included throughout the facility provides additionavailable for many health care environmental design ques-

positive distraction and promotion of positive responses.tions.”
We can postulate a hierarchy of environmental effects in

the following sequence: Nontoxi¢ safe (physical and psy-
ELEMENTS OF SPACES AND chologic) positive context] salutogenic.
ENVIRONMENT THAT INHERENTLY
AFFECT HEALTH Nontoxic
It is generally accepted as common knowledge that theThe Green Guidelines for Healthcare Construction
“ambiance” of a “space” has an effect on people using tf@GHC) are designed to provide the health care sector with
space. The perceived habitability of a space is critical to thequantifiable tool to guide facility planning, design, con-
overall feeling of a space. A “positive toned mood” affec&truction, and operation toward enhanced environmental and
how occupants feel in a space and affects physiologiealth performance. The Guidelines use a scoring system
restoration (healing). modeled after the U.S. Green Building Council's LEED™
Users of health care settings value the physical enviragating system but is self-certifying. The GGHC is built upon
mental context in which care occurs. In a recent survey tine Green Healthcare Construction Guidance Statement de-
the CABE/ICM in Great Britain, 91% of all nurses—andeloped by the American Society of Healthcare Engineer-
100% of directors of nursing—believe that a well-designéag. It addresses the particular structural, usage, and regu-
environment is significantly related to patient recovery ratdatory challenges of health care buildings, and emphasizes
In addition, 90% of directors of nursing say that patients beravironmental and public health issues.
have better toward staff in well-designed wards and roomsAn essential part of the “green” process is to limit ex-
and that 74% of nurse managers and 64% of staff registepedures to harmful chemicals and other substances
nurses also agree with this statement. The survey alsotmeeughout the entire building process, starting with how
vealed that 79% of nurses believe that the design of a hioasic building materials are extracted or obtained (i.e.,
pital makes a difference to staff morafé. gypsum mining and sustainable forestry practices) through
Improvements in the physical environment have beénilding construction practices on-site (i.e., contaminated
suggested to improve patients’ perceptions of physician amdstewater runoff containment), what materials are put
nursing care, as well as hospital servit®sThere is some into an interior environment (i.e., low—volatile organic
indication that physical improvements shorten length of peempound paints and carpets), to building operations (i.e.,
tient stay and that patients require fewer analgé8idew- heating and cooling), and, finally, disposal (i.e., recycling
ever, a limited number of rigorous studies on health care sorap materials, safe disposal of mercury from light bal-
vironments exist. lasts, and medical equipment).
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Another growing toxicity concern is over exposure to OUTCOME MEASURES
electromagnetic (EM) fields. Attention has become so pro-
nounced that governmental agencies are pursuing researdResearch in health care settings specifically uses out-
and making recommendations. An example is The Catemes of:
fornia Electric and Magnetic Fields (EMF) Program
(www.dhs.ca.gov/ehib/emf/). These guidelines for schoolMedication use (especially pain medications)
construction include recommendations for site planning,Length of hospital stay
building design and space layout, electrical system desigrRatient satisfaction
and fluorescent lighting. For instance, fluorescent lights aréProvider satisfaction
an important source of EM fields in classrooms. It is ree-Well-being, mental status, anxiety, and depression scale
ommended that electronic ballasts will minimize EMF from scores

fluorescent-light fixtures. * Pain self-rating
» Sleep questionnaire, sleep scores
Safe » Hospital-acquired infection rate

. - __* Stress behaviors
The positive provision of a safe place, both physmall‘yWeight and weight gain (especially in newborns)
and psychologically, is essential. For instance, deSigngrﬁatient comfort (self-rating)

.have. been encouraged t(.) creatg a QOmestlc esthetic in th(Iaﬂhysiologic indicators such as heart rate, blood pressure
interiors based on extensive patient input collected from on;, 4 respirations.

going focus groups conducted nationaft§:}1°Rehabilita-
tion in the care of patients with Alzheimer’s disease includesgnyironmental research in the workplace setting has
the treatment domain of a “naturally mapped” physical egutcomes measures of: “well being,” “performance,” “pos-
vironment “in which the environment itself contains thgjve functioning,” “workplace productivity,” “healthiness,”
knowledge necessary for its correct use” to promote safefynotional and cognitive functioning,” and “positive

and feelings of security, mastery, and belonging, while figmod.’84 Other measures include performance on standard-
ducing feat!! It is interesting that both of these examplege( tests.

have revealed that the use of carpeting is linked to an in-
creased perception of walking security and comfort by pa-
tients, particularly the elderf#2" CONCLUSIONS

Salutogenesis While a_great deal of_ attention has bee_n paid over time
) ) to the design and creation of healing environments, much
Salutogenic environmental parameters are suggestethfifhe data informing these efforts are anecdotal or under-
the literature but sometimes it is only by investigations inf@searched. Opportunities exist to make meaningful contri-

their negative impact (disease causation) that the correlatiygions in this area that will make significant impacts on the
positive enhancing action can be surmised. Ulrich postulaigsaith outcomes of human beings.

an evidence-based “Theory of Supportive DesignHis

guidelines begin by eliminating environmental characteris-
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