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THESIS STATEMENT

Demonstrate the power of sound to impact healing.



ABSTRACT

The human definition of space is crafted from individual sensory experience. How a
particular space appears is the result of how one or a combination of the five senses interprets
the built environment. Each sensory element contributes to the definition, translation and
meaning ascribed to the space. The senses translate spatial cues to purvey function and convey
emotion. Design directs the composition of sensory components, the aesthetic, structural and
functional variables that create the spatial experience.

Research recognizes the importance of the built environment to impact healing.
Evidence-based design for healthcare considers sensory elements to create an environment
conducive to healing. How a space looks, smells, feels and sounds is shown to impact clinical
outcomes. Functional, visual and acoustic variables can affect a healing dynamic within the
clinical space. Color, light, art, nature and music and are arranged within a space to evoke a
healing experience. The well-designed aural environment is shown to impact the healthcare
setting. Acoustic variables facilitate healing, promote well-being and improve the quality of care.
Design elements function as aesthetic instruments and therapeutic resources that promote

healing.



The intent of this study is to demonstrate the power of sound to impact healing. This thesis
research addresses the following objectives:

Examine the research basis of evidence-based design to define the healing environment.

lllustrate the variables important to support a healing design strategy.

Explore the impact of the aural environment and aural architecture within healing space.

Identify the acoustic considerations critical to shape a healing experience.

Interpret how sound inspires and informs design to create an effective aural

environment.

e Investigate the impact of sound variables to affect healing both as a critical design
element and a therapeutic resource.

e Evidence the efficacy of a sound inspired healing design strategy within the cancer

treatment clinic environment.

This research is derived from an examination of peer-reviewed journals, professional sources,
literature, periodicals, interviews and case studies. The analysis serves to inform a design
concept for a cancer treatment clinic to articulate the impact of the aural environment in healing

space.
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CHAPTER 1.
Introduction

“Buildings provide spaces for living, but are also de-facto instruments, giving shape to

the sound of the world. Without music, architecture would disappear altogether.”

Daniel Libeskind®

Quiality healthcare is a desired commodity in today’s marketplace. Often a prescribed
necessity, medical services remain constantly in demand. Service providers continuously adapt
to the changing complexity of prevalent disease to offer innovative treatments and therapies.
Demographic shifts, changing preferences, growing demand for elective medical procedures and
choices imposed by insurance carriers dictate direction to providers. Healthcare service providers
must adapt to new ways of doing business to accommodate innovative treatment methods,
evolving demand and changing desires. Providers are challenged to reconcile the delivery of
innovative treatment solutions in a cost effective manner that appeals to discriminating
consumers.

Design matters. As current facilities are renovated and new facilities are built in
response to evolving demands, designers are essential to the development and construction
process. As medical providers strive to compete for patients and update facilities to offer market
desired treatment and services, competitive design becomes an imperative.

“The built environment makes a difference” (Sadler 2008). Design is recognized as an
important component in the development of healthcare facilities. Serving as more than the
mechanism to incorporate clinical functionality within a facility, design serves to enable the
effective delivery of therapy. Design enables the effective “packaging” of healthcare services to
appeal to the patient consumer. In addition, research shows that design has become an
important part of the therapy, seen as therapeutic to patients. A well-designed environment
contributes to the healing process.

Research shows that the healthcare environment can impact clinical outcomes



(Ulrich 2004). Patients will perform better in a setting conducive to healing. Design elements
such as color, natural light, views of nature and music work within a space to reduce anxiety and
improve patient comfort within the clinical setting (Malkin 1998). Receptivity to therapy and
success with treatment improves.

Medical research continues to yield scientific breakthroughs and technological
advancements that improve treatment. As research informs clinical therapies, research also
yields findings that improve medical facilities. Research-informed evidence-based design patterns
clinical research methods to validate design parameters required to create effective healing
environments. Research reveals the importance of functional and aesthetic considerations to the
design of healthcare space. Design within the healthcare setting is challenged to incorporate
design elements that address emotional considerations and functional requirements. Evidence-
based design is informed by the physical space and the sensory environment.

Design is recognized as an integral part of the healing process to create an environment
conducive to healing, to create an environment that inspires patients to participate in the healing
process and further to empower patients to achieve successful treatment. The healing

environment has emerged as the current paradigm for healthcare facility space.



CHAPTER I1.
The Case for Creating Positive Healthcare Experiences - the Healing Environment

“We shape our buildings, thereafter they shape us.” Winston Churchill*

Heal: To make sound or whole; To restore to health;

To cause to be overcome; mend; To patch up;

To restore to original purity or integrity;

To return to a sound state (Merriam-Webster 2008)

Today's successful healthcare facilities embrace a holistic approach to providing medical
services. A focus on the total healthcare experience is required. The components include the
integration of up-to-date, state-of-the-art equipment and therapies; optimal spatial
considerations to enable effective service delivery; and aesthetic elements that empower patients
to actively participate in successful treatment. A healing facility looks beyond serving as just a
place for the delivery of curing treatments and functions as a restorative environment able to

mend spirits. The healing environment has become the current paradigm for healthcare facility

space.

Research Informs Design of Healthcare Space

Research evidences the value of a well designed environment to the healthcare process.
Research-based protocol directs design in the healthcare setting. “Just as medicine has
increasingly moved toward evidence-based medicine, where clinical choices are informed by
research, healthcare design is increasingly guided by rigorous research linking the physical
environment of hospitals to patient and staff outcomes and is moving toward evidence-based
design” (Ulrich 2004).

Research-informed, evidence-based design patterns clinical research methods to validate
design parameters required to create a successful healing environment. A research basis is
developed to derive design criteria, to define best practices and to evaluate design elements

shown to affect outcomes. Evidence is gathered from scientific sources presented in



peer-reviewed journal studies. Informed design decisions reflect the same measured
consideration and similar healing values as other aspects of the healthcare delivery process.

Evidence-based design is the process of basing decisions about the built environment on
credible research to achieve the best possible outcomes (Center for Health Design 2009).
Sources have emerged to collect, interpret and synthesize the research required to inform design
of medical spaces. Organizations have formed with a mission to assemble the body of
knowledge, provide research and offer resources for the design community.

The Center for Health Design is a leading research and advocacy organization of forward-
thinking healthcare and design professionals who are leading the quest to improve the quality of
healthcare through building architecture and design. The mission: to transform healthcare
settings including hospitals, clinics, physician offices and nursing homes into healing
environments that contribute to health and improve outcomes through the creative use of
evidence-based design. The Center sponsors research, offers resources and produces
educational forums and programs to further this effort. With its Pebble Project® the Center for
Health Design profiles healthcare facilities where design has evidenced a difference in the quality
of care and the organization’s financial performance (Center for Health Design 2009).

InformeDesigh® was created and is sponsored to bring research and practice aspects of
the design professions together. The mission: to facilitate designers' use of current, research-
based information as a decision-making tool in the design process, thereby integrating research
and practice (InformeDesign® 2008).

Periodicals produced by design professional organizations, such as the AlA, ASID and
IIDA, also serve as a research source. Articles authored by specialists in the field present case
studies that describe the research-based strategy employed in the development of recognized
facilities. Diversified design periodicals such as Contract, Healthcare Design, Metropolis and
Interior Design publish regular columns featuring healthcare projects. Case studies profile noted

design projects where a research-based strategy was considered as a part of the design



development process. Research resources are readily accessible to facilitate the healthcare

design discourse and to support project development.

The Healing Environment

Ancient cultures recognized the importance of the environment to the healing process,
surrounding the sick with nature, music and art to restore harmony and promote healing
(Schweitzer 2004). Today's research supports the value of a harmonious environment to
promote clinical modalities. Research-based protocol directs both treatment and design. Healing
is more successful when the space is designed to support the clinical treatment process.

As healing is a synergistic process treating body and mind so is the healing environment
explicitly linked to the treatment purveyed. “Design professionals are being challenged to ensure
that the environments they create contribute to the healing process” (Crisp 1998). A healing
environment promotes well-being, facilitates the delivery of treatment, and supports the
relationships necessary to effect healing. A healing environment is more than just a place for the
delivery of treatments and “cures”. A healing facility is a place that enables patients to
participate in the healing process. As healing requires treating body and mind, so the
environment must be conducive to the process.

“More than where doctors practice medicine, healing environments support both curing
and healing. Healing environments are people places that support healers” (Huelat 2003). The
healing environment supports patients along their treatment journey within the clinical setting.
Healing space recognizes the importance of emotional well-being in the treatment process.
Supportive patient environments result in healthier patients. A healing environment is patient-
friendly, patient-centric.

Healing environments consider factors that contribute to both a successful emotional and
physical experience. Healing design must consider the physical space and the sensory

environment. Healing design strives to capitalize on the power of the human spirit to affect



positive results and augment clinical therapies. In a healing environment patients are as
comfortable as possible and receptive to treatment. For example, the healing space is
aesthetically pleasing, free of noise and irritants, and designed with positive distractions such as
art and music. A successful healing environment inspires patients to participate in their
treatment and supports patients to achieve positive healing outcomes. A healing setting can be
described as welcoming and alive, “an environment fostering care, compassion, residential
warmth and comfort, dignity and a sense of wellness” (Karmanos 2008).

A healing environment makes patients comfortable in order to alleviate the personal
anxiety evident in the treatment process. “Patients should focus on fighting disease not their
environment” (Malkin in Bilchik 2002). Design for the healing environment embraces the familiar,
injecting home-like qualities and amenities. The ambiance of a healing space is quite contrary to
the rather stark institutional aesthetics found in traditional clinical environments. A healing place
is aesthetically pleasing, one that “makes you feel good”.

A well designed space should always meet the needs of those who use it. Healthcare
environments are challenged to meet the needs of both providers and patients. Healing space
provides wellness treatments for getting well and achieving well-being, both therapies vital to

healing.

The Impact of Healing Space

Research evidence validates the importance of the healing environment. In 2004 a
research team conducted an extensive examination of more than 600 research studies published
in peer-reviewed journals to document the impact of hospital design on clinical outcomes. “The
conventional ways that hospitals are designed contributes to stress and danger, or more
positively, that this level of risk and stress is unnecessary. Improved physical settings can be an
important tool in making hospitals safer, more healing and better places to work” (Ulrich 2004).

Research shows that a well-designed healing environment can impact clinical outcomes, patient



satisfaction with the healthcare experience, staff productivity and facility operating efficiencies.
Studies link supportive healing environments to healthier patients.

Research links a healing environment to stress reduction. A healing environment can
alleviate the anxiety and trepidation generated by illness, uncertainty and painful procedures.
Positive distractions such as music, art and views of nature emergent in a healing environment
can alter the perception of pain, thus alleviating the need for medication.

Well-designed healing space enhances staff morale, satisfaction and productivity. A less
stressful, safer, environment results in a better place to work. A healing environment enhances
work-force recruitment and retention. The healing facility not only improves patient and staff
satisfaction, but is demonstrated to heighten volunteer morale. A positive physical environment
is shown to improve the overall quality of healthcare delivery, improving patient safety, facility
cleanliness and ecological health. A positive healing environment enhances care-giving,
improving the healthcare experience for patients, staff and visitors.

A patient-centric focus is proven to be “good for the bottom line”. Supportive healing
environments can produce better outcomes both physically for the patient and economically for
the facility. Hospital management considers cost-effective evidence-based design interventions
when making investment decisions about the built environment. Well-designed healing space
improves revenues, profits, annual giving and fundraising efforts and is shown to produce a
significant multiyear return on investment (Sadler 2008).

Patients perform better in a setting conducive to healing. A healing environment
improves patient outcomes and is critical to the successful delivery of medical treatment and
service. The healing environment optimizes the treatment space to address both physical and
emotional needs to capitalize on the power of the human spirit to achieve healing.

A well-crafted healing environment has the power to improve healthcare and to
transform the lives of its patients. The healing environment that considers wellness, well-being,
emotional and physical factors has emerged as the current paradigm for the medical treatment

facility.



CHAPTER I11.
Design Elements Critical to the Healing Environment

“I believe that design is a healing art.” Clodaght

Design: To create, fashion, execute, or construct according to plan;

To conceive and plan out in the mind; To have as a purpose;

To devise for a specific function; To draw, lay out, or prepare a design;

The arrangement of elements or details in a product or work of art;

A decorative pattern; The creative art of executing aesthetic or functional designs

(Merriam-Webster 2008)

As a healing environment has become a recognized necessity for healthcare facilities,
healing design emerges as an important term in the design lexicon, to describe the
considerations and process. “Design isn't just an aesthetic luxury in healthcare it's a core,
health-related area” (Ulrich in Bilchik 2002). Good design is an essential element in the
successful and profitable delivery of healthcare services. Design for healing space is sensitive to
patients and their needs, to making healthcare visits more comfortable within the healthcare
process.

“Healing design uses the power of the environment to alter consciousness” (Huelat
2007). Design is not only critical to the successful delivery of healthcare services; design is an
important component of the clinical therapy received by patients. The design of healing space
considers the physical and emotional impact of the treatment space. Design for a healing
environment considers how the space looks, feels, sounds and how it serves. Healing design
focuses on making the environment pleasing, making the participants more comfortable and
productive within the healing space.

Research shows that healing design elements contribute positively to the healing
environment. Design that considers healing elements is shown to reduce errors, alleviate stress,
improve sleep, reduce pain and improve clinical outcomes (Ulrich 2004). A healing environment
enables healing to occur. Designers consider variables that support wellness, comfort and safety,

inspire patients and create a favorable working environment. The healing environment is crafted

to promote nurturing and the supportive relationships necessary to healing.



Factors that contribute to successful healing space include single-rooms versus multi-bed
rooms, effective ventilation systems, accessible hand washing sinks, acuity-adaptable rooms,
better ergonomic design, and improved floor layouts. Functional staff work-space, private
conference and conversation areas and convenient nurse stations are important design
considerations (Ulrich 2008). Treatment environments that consider unique social and clinical
needs contribute to a healing dynamic. Women-centric design elements embrace pleasing
aesthetics, comfortable surroundings, quality, privacy and dignity within the clinical space to
support a healing environment (HKS 1994).

Sensory elements such as color, shape, form, texture, odor, sound, touch and taste are
considered elements to create a healing metaphor (Huelat 1998). Positive acoustics, nature
distractions, daylight, appropriate lighting, embracing spaciousness and comfortable accessibility
illustrate design concepts important to healing space.

The following provides further description of key design variables that form how
participants experience the healing environment. These design elements work synergistically to

compose how the healing environment looks, feels and serves patients, staff and visitors.

Accessibility

Accessibility parameters present comfort considerations for healing space. The
Americans with Disabilities Act (ADA) contains guidelines pertinent to medical care facilities.
Building access, room dimensions, spatial relationships and effective reach functions affect
construction and programming decisions (Malkin 2002). The healing environment must be easy
to navigate for patients and visitors, particularly for individuals using assistive devices such as
wheelchairs, walkers, or IV stands.

Researchers found that convenient access from parking lot to building, an easily
navigable floor plan and clear identifying signage was important to patients, visitors and staff.
Patients and healthcare providers both identified way-finding as an important feature of the

healthcare environment (Stern 2003).


javascript:gt(1333,%20'assistive%20devices');
javascript:gt(1867,%20'wayfinding');

Shape and Form

Architectural form influences how a space is interpreted and experienced. Shape and
form impact healing space. “To be healing a place must be harmonious bringing change as an
organic development ... it must be nourishing to the human spirit” (Day 2003). The curvilinear
shape is found to evoke a serene, calming, relaxed and even joyful reaction from inhabitants.
Non-rectangular spaces are perceived as more life enhancing in both exterior and interior built
formations. A curvilinear shape suggests a comforting embrace with the softening of sharp
edges and pointed angles. Curvilinear architectural forms are found to be pleasant and elevating
and capable of creating a less stressful environment (Nejad 2007). The curvilinear shape
appears conducive to the healing environment given the calm and relaxed atmosphere that can

be created within curving spaces.

Duke Integrative Medicine Healing Garden. Courtesy Contract magazine.

Design inspiration for the Duke Integrative Medicine facility at Duke University in

Durham, NC reveals a subtle repetition of circular geometry and segmented arcs. The

curvilinear shapes were intended to form an alignment in tune with the golden ratio. The
starting point for each circle or arc coincides with the human heart, thus lining up the golden
ratio with the human body and creating an appropriate analogy for a healthcare facility. This
pattern is reflected architecturally in a series of arches constructed throughout the facility. At the
entrance the arches extend a welcoming embrace. Within the indoor healing garden the arching

shapes embellish the serenity of the space (Weeks 2008).
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Sustainability

Healthy buildings are healing environments. As patients by definition are sick, the place
providing wellness should by definition be healthy. Following the core value of medicine “first, do
no harm” a healing environment must by definition ascribe to a sustainable philosophy. A
review of research demonstrating a relationship between the environment and health outcomes
found positive links between environmental characteristics and patient health (Schweitzer 2004).

Healing design finds guidance from the U. S. Green Building Council Leadership in
Energy and Environmental Design rating system criteria. Sustainable strategies for healthcare
facilities reduce the use of PVCs, support cleanliness, conserve water, improve indoor air and
noise quality and employ anti-microbial materials. LED lights for promoting energy efficiency,
increased window areas for natural light, landscaping and energy conservation are additional
factors that contribute to a healing environment (Alati 2008). Healing design specifications
consider healthy materials that do not off-gas, contain recycled content and are developed from

rapidly renewable materials such as bamboo (Taraska 2008).

Green Patient Lab 3.0. Courtesy Anshen+Allen.

The Green Patient Lab 3.0 is a full-scale research demonstration lab designed to present
economically viable, readily available sustainable solutions, materials and technologies

appropriate for use in healthcare settings (Anshen+Allen 2009).
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Amenities

Amenities provide pleasant diversions within the healing environment. Patient-driven
design elements include well-decorated private rooms appointed with flat-screen cable TV,
wireless internet accessibility, gourmet menu choices, accommodations for family visits and
similar home-like and hospitality-type features (Day and Rich 2008).

For the development of the Prentice Women’s Hospital designers referenced the
hospitality industry. Lobby and reception areas incorporate hardwoods, marble flooring and
small seating groups. In patient rooms intimidating monitoring equipment is hidden in wood
veneer cabinet walls behind the bed and out of patient views. Substantial design consideration
was given to bathroom areas, a space important to women. To make bathroom spaces more
attractive and functional, high-grade finishes, a hair dryer, and flattering lighting were

incorporated into the design plan (Taraska 2008).

Prentice Women's Hospital. Courtesy OWP/P Architects.

Amenity features were incorporated in the design for a cancer treatment clinic at the
Karmanos Cancer Institute. Features like individual dressing rooms, comfortable chairs and
private infusion bays with personal televisions are a part of this space. The treatment bays and
family support spaces are organized around an exterior art garden, embracing the concept of
nature as a therapeutic healing element. Great care was taken to create an environment where

treatment would be delivered in an elegant and dignified manner (Karmanos 2008).
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Light impacts how an environment is seen and felt. lllumination affects human biological
processes and emotional states. Lighting not only enables visual acuity, it creates pleasing
aesthetics within an environment. Sunlight affects the natural balance of body rhythms
(Malkin 2002).

Natural light has been shown to have a dramatic effect on patient outcomes. Sunlight is
shown to reduce depression, improve sleep and the circadian rest-activity rhythms, reduce stress
and to improve overall environmental comfort. Studies indicate that daylight has been found
effective in reducing the length of hospital stays, pain complaints and the related intake of pain
medication. Adequate lighting improves staff efficiencies and effectiveness, heightening
productivity and the overall quality of care (Ulrich 2004 Abstract) and (Mitrione 2008).

Sunlight is maximized within built space through atriums, skylights and extensive
windows. In the Froedtert Cancer Center, a full curtain-wall of modular glass exudes an organic
feeling within the space enabling patients, staff and visitors inside to feel a part of the outdoors.
A waiting area across from a large expanse of glass bathes patients in natural light. The staff

lounge area is situated to take full advantage of the building’s many windows (Alati 2008).

7
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Froedtert Cancer Center. Courtesy OWP/P Architects.
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Color is a healing agent. While research does not directly link color with medical
outcome, as with light, color impacts how an environment is seen and felt. Color theory in the
analysis of varying hue, value or tone and chroma or temperature describes how the physical
properties of color are seen. How color is experienced can be explained in the symbolism
ascribed to color from cultural definitions. Nature imparts color meaning through color
associations with natural elements (Malkin 2002).

A process called color planning employs these scientific and behavioral concepts to
develop color palettes that support a specific function or create a particular effect. Color
planning can result in palettes that encourage a healing dynamic. For example, a green color
family could be chosen for a healing environment because green often represents the color of
nitrogen, the largest component of the atmosphere. Seen commonly in nature and plants, green
is shown to have a soothing and calming emotional effect and to convey strength. The color blue
appears in water and sky. Also commonly associated with nature, the color blue conveys calm,
stability and trust. It supports refreshment, rejuvenation and relaxation. Blue, noted as the
most preferred color, also suggests applicability for healing. Violet or purple shades comprised of
a mixing of blue and red hues are associated with brain health, creativity and spirituality. In

nature lavender, orchid, lilac and violet flowers are considered precious (Huelat 2003).
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Art
Art contributes to a healing environment. Images with themes relating to waterscapes,
natural landscapes, flowers and gardens support an atmosphere of well-being. Within the clinical

setting, art and virtual reality images provide positive distraction shown to reduce stress and pain

levels (Ulrich 2004 Abstract).

Sidra Medical and Research Center. Courtesy Ellerbe Becket.
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Art work displays within the healing environment are often created by patients and
caregivers. Therapeutic and counseling programs often include projects that engage patients
and their families. Art making exercises reduced depression symptoms, anxiety, and stress, and

produced significant improvements in overall mood (Ridenour and Sadler 2007).

Healing Ceiling Tiles. Courtesy Riverside Methodist Hospital.

Inspired by an idea from the Foundation for Hospital Art, a nonprofit organization that
brings art to hospitals, patients and family members created inspirational paintings on ceiling tiles
installed in the medical oncology unit at Riverside Methodist Hospital in Columbus, OH. Artists
were instructed to paint a comforting or healing image and to think of a newly diagnosed patient

coming to the unit for the first time (Quinn and Smith 2008).
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Views of Nature

Designing with nature provides health benefits. Nature is more than an aesthetic
preference within the healing environment. Pictures of ponds, streams, trees and other
vegetation produce lower levels of arousal and higher alpha brain waves, a brain state associated
with wakeful relaxation, than do pictures of treeless urban streets (Huelat 2003).

Research cited that response to natural elements represented a complete contrast to the
experience of being inside a hospital. Reaction to the natural setting stimulated the senses and
seemed to be a precursor to a calming or centering experience (Marcus, Barnes 1999).

According to research reviewed from the behavioral sciences and health-related fields,
gardens that foster control, social support, physical exercise and exposure to nature can reduce
stress among patients, family and staff. Studies show that simply viewing gardens can mitigate
pain and feelings of anxiety. Gardens and greenery can heighten satisfaction and facilitate

way-finding or navigation in healthcare buildings (Ulrich 2004 Abstract).
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Maggie’s Centre at Charing Cross Hospital London. Courtesy Architectural Digest.
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Healing gardens or therapeutic landscapes are by definition places of renewal.
Therapeutic benefits derive from contact with nature because the spatial experience encourages
people to connect with a deeper part of themselves and with their natural surroundings. These
deep connections, in turn, renew the spirit and help people find a strength that is critical to

healing (Guenther and Vittori 2008).

Mayo Health Healing Garden. Courtesy Ellerbe Becket.
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CHAPTER IV.
How Sound Informs Design for Healing Space

“Music and architecture have the common property of putting us
inside a sensorial whole different from that we ordinarily live in.” Violet Paget®

Aural: Of or relating to the ear or to the sense of hearing (Merriam-Webster 2008)

The aural environment is an important component of healing space. Carefully
orchestrated acoustic variables compose the well-designed healing environment. Acoustic
elements, as with the design and sensory elements described previously, are integral
considerations in the design of healing space. Sound can impact how a space looks, feels and
serves. Sound variables contribute to creating a comfortable environment conducive to healing.

Successful acoustic design manages noise, enables effective conversations and provides
for the imposition of music therapies within the healthcare space. Healthcare facilities
demonstrate varying levels of positive and negative aural environments. Negative sound created
by high noise levels adversely affects the healing process. Positive sound sources created by
human voices and music are demonstrated to impact outcomes and in the case of music to serve
as a therapeutic tool.

Research shows that effective acoustics can affect healing, relieve stress and reduce the
feeling of anxiety experienced within the healthcare setting. Sound variables can improve patient
satisfaction and act as a valuable tool to enable positive distraction during waiting and treatment.
A positive acoustic environment reduces sleep deprivation and contributes to pain reduction and
the need for medication (Nilsson 2008).

Sound control is critically important in healthcare settings, and different environmental
design strategies have proven successful in mitigating negative effects of noise while allowing
effective yet private verbal communication. Positive sound enables participants to feel
comfortable within healing environments (Joseph and Ulrich 2007).

A successful aural environment has the power to evoke imagery, elicit emotion, inspire

19



imagination and impart healing. The embodiment of sensory elements, sound is a design
variable that can create an experience. The aural environment is critically important within the
well-orchestrated healing space.

The following discussion describes key acoustic variables and specific sound elements
that form how participants experience the healing environment. Acoustic and design elements
work synergistically to compose how the healing environment looks, feels and serves patients,

staff and visitors.

How Sound Shapes Form

Sound: A particular auditory impression;

The sensation perceived by the sense of hearing;

Mechanical radiant energy that is transmitted by longitudinal pressure waves in a

material medium (as air) and is the objective cause of hearing;

Free from injury or disease; Robust; To make or convey an impression

(Merriam-Webster 2008)

The relationship between sound and shape relates back centuries. “Vitruvius listed music
as one of the essentials of architecture, used primarily to tune ballistae, catapultae, and
scorpiones to the proper key” (Martin, 13). The idea of harmony, discovered by the
Pythagoreans in ancient Greece, describes the mystery in which the length of vibrating strings
corresponds to “golden section” proportions in space. This long-standing historical connection
between architectural notation and the composition of music enables the transformation into a

public performance (Grueneisen 2003). “I call architecture frozen music” (Von Goethe in

Grueneisen, 7).

20



Symbols Conjure Sound

While sound is seemingly invisible, auditory energy can inspire visual cues. We
experience the reverberation of sound as it is reflected within spaces. The shape of a room and
the materials that comprise it contribute to the impression of form that we experience
(Grueneisen 2003). Sound evokes imagery that can be represented visually. Shapes suggest
movement and rhythm. A shape can impart a recollection of sound. Architecture can create an
experience by coaxing a memory from a visually created rhythmic experience. Structural form
can be heard given the acoustic personality created by the shapes and materials arranged within
a space. Alvar Aalto created beautiful examples of rhythmic architecture with his use of texture
and organic form (Rasmussen 1959).

Musical scores, for example the pairing of Disney characters with the Tchaikovsky
Nutcracker Suite soundtrack in the film Fantasia, present a visual representation of the music’s
imagery. The ear, a musical note, a musical instrument each evokes the memory of sound.
These visual cues describe how a sound is created and how it is experienced.

The inherent curvilinear form prevalent in sound symbols creates a visualization of
sound-based shape. Positive sound is visually articulated in the simplest form in a sine wave.
The result of perfectly balanced, regularly repeated oscillations, the sine wave represents a pure
tone (Grueneisen 2003).

Sound and space mutually reinforce one another in our perception. The qualities of a
space affect how we perceive a sound and those of a sound affect how we perceive a space.
“The ephemeral nature of sound, the solidity of architectural objects and the tenuous and

temporary nature of human life in between evokes the dynamic” (Ripley 2007).
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Instruments as Inspiration

The visual appearance, structure and crafting of musical instruments can both inspire
and inform the shaping of the built environment. Students working in the Vitruvius Program, an
architectural learning center in southern CA, explored construction techniques found in the
design of musical instruments as part of a studio project. The combined discipline, artistry and
dedication to refinement required to craft a violin revealed valuable learning applications. A
reference from a class reading, the story 7he Voice of the Wood by Claude Clement, captures a
finding from the exercise “only a heart in tune with the voice of the wood can draw a sound from
the instrument” (Martin 1994).

Architects have identified musical instruments as sources of design inspiration. Louis
Kahn was inspired by the violin and its enveloping case in his evolution of concept development

for the design of the Theater of Performing Arts in Fort Wayne, IN (Lutz in Muecke and Zach

2007).

Three Bridges over the Hoofdvaart. Courtesy arcspace.

Santiago Calatrava, an engineer and architect, found in musical inspiration, structural
parallels for his design of three bridges, the Harp, Cittern and Lute that span the Hoofdvaart in
the Netherlands (Lutz in Muecke 2007). The demonstrative parabolic shape of his Chords bridge
in Jerusalem suggests a giant harp, specifically designed to recall the harp of King David as a

symbol of the holy city. Residents have named it the “Bridge of Strings” (arcspace, Calatrava).
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In his design of the Experience Music Project in Seattle, Frank Gehry inspired by the
guitar collection and music of Jimi Hendrix created a sound stage to demonstrate the rock ‘n roll
experience (Lutz in Muecke and Zach 2007). The Experience Music Project is seen to evoke the
spirit of Jimi Hendrix, a space crafted to experience the Hendrix era of musical information

(Grueneisen 2003).

Photo: Kirsten Kiser Photo: KirstenKiser

Experience Music Project. Courtesy arcspace.
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Music as Muse

The textural qualities of music inspire the formation of spatial structures. Music evokes
imagery and experiences. It creates feeling and recalls memory. We associate sounds with what
the sound may remind us of. A lullaby is a calming evocation of total security and love. A jack
hammer an irritating reminder of inconvenience (Grueneisen 2003).

Perception and measurement link music and architecture through the tradition of
composition in both arts. Designers have examined the graphic intersection of architecture and
music to inform design. Similarities in the mathematical basis of structural design and music
composition provide a method for the translation of sound in form and enable the articulation of
proportion and movement. Founded on commonality in the mathematical basis of both
disciplines, lines of continuity, linearity and modularity enable a sharing of direction. Design
processes then translate musical works into architectural forms and architectural design theory
into music.

“The Ten Books on Architecture” by Vitruvius considered sound and visual experience
equally citing the mathematical proportions used to relate how spaces appear to the sound
experiences they produce, evidencing the proportional mode, and specific recommendations for
acoustical design based on experience. Acoustic qualities of Gothic and Romanesque Cathedrals,
specifically long reverberation time, affected the rhythm and speed at which the liturgy was
delivered. Historically, the development of more complex music required architectural forms that
addressed changes in acoustical issues (Sheridan and Van Lengen 2003).

The architect and composer lannis Xenakis related the orthogonal co-ordinate notation
system of architectural drawing with the compositional notation system found in music to impose
musical analysis in the solution of design problems. A student of the architect Le Corbusier and
the composer Olivier Meissen, Xenakis combined the disciplines to articulate form and movement
in his structural designs and musical compositions. Inspiration from a series of rhythmic

progressions based on the Fibonacci series and the Golden Section2 informed both a design
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solution for the placement of glass panes in the Monastery of La Tourette and the composition of
an orchestral piece entitled Le Sacrifice (Sterken in Muecke and Zach 2007).

The design of the Launceston School of Contemporary Music was directly inspired by the
fusion technique of Miles Davis. Musical qualities of adaptation, reinvention and improvisation
were directly interpreted into the building structure through the form and materials employed
and the placement of functions within the space. The fusion of spontaneous creativity translated
into an architectural experience for the experiencing of music (Ancher in Muecke and Zach 2007).

The Stretto House was designed as a direct interpretation of the Bela Bartok work Music
for Strings, Percussion and Celesta. The architectural form is derived from an examination of the
rhythm, proportion and mathematics found in Bartok’s systematic compositional technique. The
Stretto House design presents another example of the representation of musical layering through
the use of Fibonacci sequencing and the Golden Section relationships2. In both the music and
the structure, layers are expressed in natural voids articulating a seemed mismatch of form in
both harmonic expressions (Holl in Martin 1994).

“When 1 first entered this church | saw the rhythm of the internal architecture shorn of
all superfluity, with none of the gilt and ornamental trimmings of the Baroque style. | saw the
severity of line and the rhythm of this vaulted construction, which reminds me so powerfully of
the rhythm of Bach’s music. It seemed to me that | had found the right place” (Mstislav

Rostropovich in Grueneisen, 72).

25



Sound Space - Aural Inspiration from the Sound Stage

Space constructed to embrace sound, designed for the appreciation of music, such as the
concert hall and music studio, directly demonstrate how sound shapes form. Architectural form
can be designed to celebrate sound, to create an acoustically perfect space to experience sound.

In his design of the Walt Disney Concert Hall in Los Angeles Frank Gehry is noted to have
created the precisely tuned instrument for listening. Hardwoods employed to craft instruments
were specified for the structure (Lutz in Muecke 2007). The elegant curves of the stainless steel
exterior house one of the most acoustically sophisticated concert halls in the world (arcspace,

Gehry).

Walt Disney Concert Hall. Courtesy Carol M. Highsmith.
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The Alice Tully Hall at Lincoln Center and the Meng Concert Hall in the Performing Arts
Center at California State University, Fullerton represent striking examples of architectural works

created for the appreciation of music and sound performance.

Lincoln Center Alice Tully Hall. Courtesy 3-form.

Meng Concert Hall. Courtesy 3-form.
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The Tenerife Concert Hall, a sound stage created by Santiago Calatrava in Santa Cruz de
Tenerife, Canary Islands, Spain, illustrates a venue created from musical inspiration for the
experiencing of music. “To fine tune the acoustics, the wood paneling of the interior takes on a
crystalline form, which also contributes to the drama of the space. The placing of sound
reflectors was determined by laser tests, which also helped define the dimensions of the vaulted
interior. Instead of having stage curtains, the auditorium is provided with a concertina screen of
vertical aluminum slats, which when opened lift up into the auditorium to act as a sound-reflector

above the orchestra pit” (arcspace, Calatrava).

Photo © Alan Karchmer for Santiago Calatrava

Tenerife Concert Hall. Courtesy arcspace.
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Le Cylindre Sonore, a public sculptural project created by Bernhard Leitner in the Parc de
la Villette, represents another example of form inspired by sound and intended to embrace the
sound experience. This sound space described as an intervention artistique, creates variations of
auditory experience through architectural pieces that support a psychoacoustic experience for the
visitor. Le Cylindre Sonore is an acoustical container of spatial boundaries that unfold, transform

and superimpose the experience of sound within this place as movement ensues

(Leitner in Martin 1994).

Le Cylindre Sonore. Courtesy Bernhard Leitner. Earthwork. Courtesy Jarostaw Kozakiewicz.

The artistic earthwork created by Jaroslaw Kozakiewicz near Boxberg, Germany, is
intentionally shaped to depict a giant human ear. Designed to rejuvenate park area once
degraded from coal strip mining, this installation embraces an amphitheater located at the ear’s
acoustic center in the place of an eardrum, described as “a practical yet poetic fusion of function
and form” (Drake 2008).

Sound can shape form. Design inspiration can be found in sound symbols and musical
instruments. The patterning of a musical score and the form of an acoustically perfect sound
stage can provide design information. Acoustic shapes can create aural architecture that
positively affects the way inhabitants experience space. These examples illustrate how sound

can inform shaping of the built environment to create healing space.
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Acoustic Elements Critical to the Healing Environment
Music: The science or art of ordering tones or sounds in succession, in combination, and
in temporal relationships to produce a composition having unity and continuity; Vocal,

instrumental, or mechanical sounds having rhythm, melody, or harmony; An agreeable
sound; Euphony (Merriam-Webster 2008)

Managed Noise

“Noise, which is widely defined in the research literature as “unwanted sound,” can be
detrimental to patient and staff health” (Joseph and Ulrich 2007). Technical tones from medical
equipment, interruptive bells and beeps from paging systems, inappropriate and intrusive
televisions, telephones and irritating ambient music present a cacophony of annoying sounds that
actually induce stress. Ambient noise is also generated from HVAC blowers, sound reverberation
from hard materials, equipment, machinery and human traffic. Sound levels should meet or
measure lower than noise level standards. Effective sound management is a key consideration in
the design of healing space.

Noise is demonstrated to adversely impact healing space, inhibiting patients’ sleep,
increasing stress and anxiety, contributing to feelings of helplessness, and increasing staff errors
(Joseph and Ulrich 2007). Research demonstrates that patients in rooms constructed with sound
absorbing ceiling tiles had a lower pulse rate, less need for intravenous blood pressure medicine
and reported they were much more satisfied with care than were patients in rooms with sound
reflecting ceiling tiles. A positive environment contributed to improved sleep quality (Ulrich 2004

Abstract).

Mayo Health Nurse Station. Courtesy Ellerbe Becket.
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Communication Dynamics

An environment conducive to appropriate conversations is another key component of
successful acoustics within healing space. Acoustics that support privacy and patient
confidentiality and the opportunity for engagement in clear conversations for the communication
of instructions and results are important sound considerations.

Expressed in an acceptable environment, the human voice, engaged in an enjoyable
conversation, can inject calm and soothing in the healing environment. “A friend may well be
reckoned the masterpiece of nature” (Emerson). The ability to enjoy the camaraderie of
conversation with a supportive friend or fellow patient can make arduous treatment hours fly by.
Waiting times evaporate when patients are engaged in relevant conversation with another
understanding soul.

Privacy reduces stress and anxiety for patients and staff. A poor acoustic environment
may well lead to errors in the automatic transcription of doctors’ spoken notes, the dispensing of
pharmaceuticals, and the accurate processing of patient data. A positive acoustic environment
improves staff morale and increases workplace efficiencies (Joseph and Ulrich 2007). Speech

intelligibility and speech privacy concerns are key factors for well-designed acoustic space.

Mayo Health Nurse Station. Courtesy Ellerbe Becket.
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Music Therapy

Music is defined as a complex of expressively organized sounds composed of some key
elements, namely rhythm, pitch, harmony and melody. Research shows that certain types of
music, namely slow, non-lyrical selections, induce relaxation and positive responses. This
reduced activity in the neuroendocrine and sympathetic nervous systems, results in decreased
anxiety, heart rate and respiratory rates (Joseph and Ulrich 2007).

Music has been noted as a healing agent throughout history. Archaeological findings
show that primitive man used music as a way to “appease the gods.” In the sixth century, the
Greek philosopher Pythagoras, who is considered the founder of music therapy and geometry,
believed that music greatly contributed to health. Pythagoras prescribed music and a specific
diet to restore and maintain the harmony of the body and soul. In the mid-1800s, Florence
Nightingale recognized the power of music in hospital wards to aid in the healing process for
soldiers injured in the Crimean War. Nightingale also noted the effects of different types of
music. She observed that wind instrument pieces with continuous sound or air generally had a
beneficial effect on patients (Nilsson 2008).

When sound is heard, the brain triggers an auditory reflex to identify that a sound is
made and further to interpret that sound. The person gives meaning to the sound. Music
becomes cultural, historical and personal. Each person ascribes meaning to positive sound from
his own experience. Music can evoke imagery, pleasant memories and create a positive personal
diversion. Music can serve as a powerful resource in the healthcare setting in the ability to
distract patients from the fear, anxiety and pain induced by a treatment, waiting or the tension
prevalent in the treatment area.

Music occupies the patient's mind with something familiar and soothing, which allows the
patient to escape into his or her “own world”. Additionally, patients can focus their awareness on
the music to aid relaxation (Nilsson 2008). The impact of sound intensifies when pain is present
and causes the diminishing of other senses. Positive sound becomes an important therapy when

patients are immobile or wish to avoid looking at a clinical situation (Mazer and Smith 1992).
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Music therapy is the therapeutic use of music to promote health and well-being in
patients. Music therapy is used with patients to encourage emotional expression, promote social
interaction, and provide positive distraction to relieve symptoms. It has proven highly effective in
different settings including oncology, maternity, postoperative, intensive care, coronary care, and
pediatrics. Studies have shown that listening to music is beneficial to patients undergoing painful
procedures. Music is shown to reduce stress and increase patient satisfaction (Joseph and Ulrich
2007).

Music provides patients a positive distraction, a therapeutic diversion. While waiting for
an appointment, exam or treatment, sound can command a pleasant diversion, enabling a
change of focus in a disarming, anxious or painful situation. The use of music as a treatment
intervention was noted for women receiving chemotherapy. The patients reported decreased
symptom distress and fatigue following treatment with the music distraction, compared to when
they had no music distraction (Ulrich 2004, Abstract).

Music intervention can have an effect on reducing patient anxiety, the feeling of pain and
the patient’s need for pain medication. Music therapy can help maximize efforts to promote
patient comfort and relaxation as well as reduce or control perioperative patient distress (Nilsson
2008). As a part of the treatment plan, music can diminish side effects and ease pain during
treatments such as chemotherapy, radiation therapy and kidney dialysis (Huelat 2003).
Researchers have found that when used along with conventional treatment, music therapy can
help to reduce pain and relieve chemotherapy-induced nausea and vomiting. Studies have
suggested that when used with pain-relieving drugs, music may help decrease the overall
intensity of the patient’s experience of pain (American Cancer Society 2008).

Research has found that women respond to music with somewhat greater effect than
men. Music has a greater measurable effect when pain is present. Live music has a greater
impact than recorded music within the healthcare setting. Slow, flowing, orchestral music, low

tones, strings, minimal brass and music with no lyrics is found most effective in therapeutic
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situations. When used in conjunction with other treatments, music shows improved results than

when music is not present (Mazer and Smith 1992).

Psycho-acoustic Therapy

Psycho-acoustic therapy applies specified sounds or music programming for specific
health issues or situations. This customized use of sound adds another dimension to the space,
enhancing the healing environment. For example, nature sounds added to a healing garden,
music specifically choreographed to video walls, personalized programming delivered via
headsets or personal iPods, and customized infusion chairs housing patient-specific multi-media
programming describe examples of psycho-acoustic therapy installations (Huelat 2003).

A unique modality, MuViCure® has created an interdisciplinary process between art and
medical science to compose unique audio-visual programming specifically for the healing
environment. MuViCure® is an audio-visual experience using moving images of nature
accompanied by originally composed music. The MuViCure experience is designed to improve

well-being and help the body and mind recuperate (MuViCure® 2008).

Muvicure Images. Courtesy MuViCure ®
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Custom Acoustic Programming

Aesthetic Audio Systems, Inc. creates custom audio programming for public, patient and
clinical spaces in healthcare institutions. The Harmonic HealthCare® service portfolio developed
by Aesthetic Audio Systems employs acoustic research, site evaluation and program analysis to
develop each specialized client auditory environment. Employing therapeutic principles of music
and listening, uniquely created ambient, jazz and classical music collections are arranged for
specific healthcare spaces. The custom programming is composed to enhance and reinforce the
healing experience for patients, visitors, caregivers and staff (Aesthetic Audio 2008).

The Harmonic HealthCare® auditory environment marries specialized music
programming and sound system delivery with the specific architecture and acoustics present
within the physical environment of each healthcare facility. The design process includes a
comprehensive on-site sound and acoustical evaluation. A physical survey of the facility is
conducted to analyze sound noise and psycho-acoustics present in each area. Each space is
tested aurally and with instrumentation and is documented with photographs for analysis.
Testing is conducted to determine ambient noise, sound reverberation levels generated from
materials present within the physical environment and human sound.

The evaluation and analysis will generate solutions about how to fix the present sound
issues, how music can address acoustic objectives and how to maintain an optimal acoustic
environment. The assessment will prescribe the appropriate sound management and customized

music programming to best serve the organization’s needs and goals.

Acoustical Evaluation Tools

Acoustic consultants measure the acoustic dynamics present within an environment
based on industry testing standards and guidelines. The practice of acoustics is based on the
physical model of acoustical noise reduction. Its intention is to control noise or unwanted sound

by various techniques, so that the occupant will find the environment acoustically positive. Tools
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and metrics of room acoustics include reverberation time, background noise, speech intelligibility,
distance attenuation, barrier attenuation and flanking attenuation. Noise levels are measured
using the A-weighted sound level, which represents the filtering of sound that replicates the
human hearing response. This is the most commonly used descriptor to quantify the relative
loudness of various types of sounds with similar or differing frequency characteristics.

Acoustical products used in architectural spaces are similarly rated on a number of
standardized tests that provide information about their performance under certain exact test
configurations. Additionally, there are ratings of “system performance” which do not rate the
products but rather rate total performance of the products and the environment. The American
Society for Testing and Materials (ASTM) has established many of the acoustical test procedures

that are used by American acoustical laboratories (Jurdy 2008) and (Ordfield and Brand 2004).
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Design Considerations for an Effective Aural Environment
Acoustic: Of or relating to the sense or organs of hearing, to sound, or to the science of
sounds; As a deadening or absorbing sound;
Operated by or utilizing sound waves; Of, relating to, or being a musical instrument
whose sound is not electronically modified
(Merriam-Webster 2008)
Acoustics: A science that deals with the production, control, transmission reception, and
effects of sound (Merriam-Webster 2008)
A positive acoustic environment maximizes positive sound, injecting appropriate music,
and minimizes noise. Superior acoustical design in a healthcare setting contributes to the overall
perception of comfort within the space. Acoustics represent an integral factor of indoor

environmental quality. The following describes design considerations for achieving optimal

acoustics within the healing environment.3

Maximize Positive Sound

e Design space plans to maximize sound quality.

¢ Accommodate live music and music therapy programs in spaces appropriate for listening
quality.

e Offer recorded music sources individually delivered via headset or private listening
device.

e Install specially design recorded music systems versus innocuous prerecorded
background music.

e Consider low-profile ceiling sound systems that integrate music, paging and electronic
sound-masking technology.

e Arrange visitor seating in small groupings to encourage comfortable conversation.

¢ Install workspace division around staff work areas and conference spaces to ensure
privacy-based protocols. Partitions realize greater sound privacy than drapery dividers.

e Consider fabric-wrapped panels to separate registration stations and desks in information

and service areas. Situate conversation and discussion groupings along the perimeter of
large public spaces.
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Mitigate Noise

e Integrate operational practices that mitigate noise levels in clinical space. Single-bed
patient rooms versus multiple occupant treatment rooms enable greater sound
sensitivity. Lower nighttime lighting levels encourage quiet activity.

e Reduce or eliminate noise sources from paging, phones, and equipment. Employ
vibration beepers and visual alert monitoring equipment. Ban visitor cell phones within
specialized waiting areas and treatment rooms. Allow only low or no-volume closed
captioning on waiting area televisions.

e Minimize noise sources with construction processes and materials specifications.

¢ Employ sound absorbent finish materials versus hard surfaces such as carpet, wall
coverings, textiles and acoustic ceiling tiles treated with anti-microbial protection to
control sound reverberation.

¢ Install sound-absorbing insulation in wall and ceiling spaces, preferably as close as
possible to noise sources such as HVAC systems, electrical outlets and plumbing pipes.
Specify solid core doors and avoid pocket doors to limit acoustical “holes”. In large
spaces such as lobby areas the use of acoustical fabric-wrapped panels, absorptive
insulation above soffits and carpeted alcoves can mitigate sound reverberation.

e Construct wall partitions to terminate at varying heights 6 to 8 inches above the finished
suspended ceiling to control sound attenuation. Apply acoustical sealant at wall/partition
joints. Perforations in wall panels will absorb high-frequency sound. Recessed or
protruding battens installed between panel partitions, the application of sound board,
isolation through the use of resilient mounting channels and staggered studs can control
sound vibration within wall structures.

e Stagger location of return air grilles and install flexible ducting sound boots turned away
from each other where applicable.

Well-managed acoustics, mitigating noise and imposing positive rhythms and melodies
are important notes in the composition of well balanced healing space. Sound impacts healing

and wellness. An effective aural environment is critical to the healing experience.
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CHAPTER V.
A Healing Environment for a Women’s Cancer Clinic

“The voice is a flowing breath of air, and perceptible to the hearing by its touch. It

moves by the endless formation of circles, just as endlessly expanding circles of waves

are made in standing water if a stone is thrown into it.” Vitruviust

Transport: To transfer or convey from one place to another; To carry away with strong

and often intensely pleasant emotion (Merriam-Webster 2008)

Cancer continues to be one of the most prevalent, expensive and life-threatening
concerns within the healthcare industry. A complex disease, cancer diagnoses require different
levels of treatment and support. Cancer patients endure a long and arduous journey, often
fraught with repercussions, fatigue, pain, hair loss, surgery and extensive treatment. Research
reports a high incidence of this disease among women. A specialized cancer treatment center for
women recognizes the unique clinical care and emotional support women require.

Cancer treatment can be an exhausting experience. Patients are afraid, often terrified,
when facing this life threatening disease. The treatment environment serves a critical role to
mitigate the emotional challenges a patient faces during the treatment journey. A healing space
is required to facilitate clinical treatment and to enable spiritual healing. Design of a healing
environment is critical to the successful treatment experience within a chemotherapy clinic.

“Unquestionably the design of a cancer facility has significant impact on the cancer
patient and their family” (HKS, 1994). Design parameters for cancer clinics embrace healing
elements that work to balance advanced diagnostics, research protocols, treatment delivery and
therapeutic services. A successful design presents aesthetically pleasing spaces that facilitate

healing, promote wellness and realize a supportive patient experience.
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Froedtert Cancer Center. Courtesy OWP/P Architects.

The Froedtert & the Medical College of Wisconsin Clinical Cancer Center is considered a
state-of-the-art cancer facility designed to serve as a meaningful work of architecture as well as a
transformative experience (Alati 2008).
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Design Elements Critical to a Cancer Clinic

The discussion in prior chapters of this thesis research described key design variables
and specific sound elements that form how participants experience the healing environment.
Acoustic and design elements work synergistically to compose how the healing environment
looks, feels, sounds and serves patients, staff and visitors.

Research sources reveal specific design considerations pertinent to cancer treatment
environments. Sensory elements such as color, shape, texture and sound are noted as
particularly important. Music, art, views of nature and natural light describe pleasant distractions

found to be successful in creating a positive, less stressful treatment experience (HKS 1994).

Walt Disney Memorial Cancer Institute. Courtesy Ellerbe Becket.

Patients described music as a welcome way to make time pass during their chemotherapy
sessions. Music was described as soothing and a pleasant diversion during treatment. “It took
my mind off everything that was going on. The songs played are ones that | associate with
happy memories.” The music experience was seen as relaxing and fun (Ferrer 2007).
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Maggie’s Centre at Ninewells Hospital Dundee. Courtesy Architectural Digest.

A quiet pastoral vista viewed from large windows and design inspiration from historic Highland
cottages creates comfortable spaces in this cancer counseling centre in Scotland
(Schmertz 2009).

Maggie’s Centre at Victoria Hospital Kirkcaldy. Courtesy Architectural Digest.

Arresting architecture sets this cancer centre apart from the hospital complex. Bright vivid
colors, embracing curved shapes for seating and furnishings and sun-filled interiors formed from
whimsical window cut-outs characterize this inviting space (Schmertz 2009).
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Comparative Cancer Clinic Study

In addition to a review of literature, a qualitative research study was conducted to
understand the dynamics of healing within cancer centers. The study provides additional insight
about design elements present within this specific healing environment. The Comparative Cancer
Clinic Study was conducted to examine the design elements prevalent within cancer center
infusion clinics and to explore the efficacy of a healing design focus within the cancer clinic
environment (see Appendix A).

Data for this observational study of six chemotherapy treatment clinics was obtained via
on-site tours, personal interviews and a review of journal article case studies and facility
publications. Site evaluation variables for the study included:

= Facility Description: Type of clinic and resident facility; Accessibility factors;
Proximity to medical and hospital services; Adjacency to related amenities and services

= Clinic Space Description: Waiting and Hallways areas; Treatment and Exam;
Social support; Staff; Amenities

= Aesthetics: Nature; Light; Art; Visual Cues; Form & Shape
= Acoustics: Ambient Sound; Noise; Conversation; Surfaces; Music
Study findings demonstrated the power of the environment to shape experiences.
Healing design can inspire patients, staff and visitors. Treatment challenges faced within a
chemotherapy clinic are made easier to undertake within the supportive environment of healing
space. A healing environment makes patients feel more comfortable.
The look, feel and sound prevalent within the clinic can affect how a patient feels during
treatment. Facilities that create a healing environment improve patient and staff satisfaction
levels and affect treatment results. The model of care expressed within the healing environment

can impact the healing process and affect a positive treatment dynamic.
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Findings
Study findings reveal the following characteristics about successful chemotherapy clinic
healing environments:

= Impressive architecture and design, as characterized by state-of-the art spacious light-
filled space, contribute to overall effectiveness and satisfaction.

Froedtert Cancer Center. Courtesy OWP/P Architects.

= Holistic, healing environments committed to promoting patient-centered wellness are
most successful. Only in extremely emergent situations where the competitiveness of
the clinical trial and notoriety of the research physicians, do patients and staff overlook
the personality of the space.
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Suburban out-patient facilities appear to possess the resources specifically to develop
complete healing environments. The suburban clinic appears better able to embrace
healing design variables, namely spaciousness, light and nature. Urban facilities
demonstrate design challenges due to space constraints.

Patients appreciate convenient adjacencies to support services, cafe and physicians.
Facilities with proximity to multi-disciplinary cancer services present convenience to
patients.

Spacious infusion bays in a clinic setting are preferred to infusion treatment in an exam
room space. Patients appreciate ergonomic treatment chairs outfitted with electronics
accessibility such as DVD players and iPod docking stations to create a personal
experience.

Froedtert Cancer Center. Courtesy OWP/P Architects.

Organic forms and materials, natural palettes, green and blue tonality and pervasive
natural light are common aesthetics in successful healing spaces.
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Clinic access should be easily accessible, preferably on the ground level and visible from
waiting areas.

Overall calm and quiet within clinic treatment and public spaces make patients, visitors
and staff more comfortable.

Karmanos Cancer Institute. Courtesy Cannon Design.

Patients prefer quiet, roomy waiting areas furnished with comfortable seating, coupled
with short waiting times.

Staff stations and work areas set back from infusion bays contribute to a less clinical
atmosphere within the clinic.

Closed system water features, sensitive to patients’ suppressed immune systems, offer
the opportunity to inject nature elements into treatment spaces.

Adequate restroom facilities conveniently located within the treatment space is a benefit
to patients.

Patients prefer live music when available and personal headsets when listening to
recorded music.
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= The ability to enjoy the camaraderie of conversation with a fellow patient or a soothing
chat with a friend makes treatment hours fly by. Comfortable guest seating and spacious
infusion bays support conversation. While this image depicts movable partitions within
the treatment space, staff noted that patients rarely request them preferring
conversation with other patients and supportive friends during treatment.

St. Joseph Cancer Institute. Courtesy CSD Architects.

= Art displays featuring patient, family and staff work, most often of nature and floral
subjects, are popular in cancer clinics.

St. Joseph Cancer Institute. Courtesy CSD Architects.
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Well-manicured gardens easily viewed from the infusion bays are well-received among
patients, staff and visitors.
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Karmanos Cancer Institute. Courtesy Cannon Design.

Curvilinear shapes appear more relaxing and less clinically institutional. Curving walls
and surfaces inject languid movement within the space.

St. Joseph Cancer Institute. Courtesy CSD Architects.
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CHAPTER VI.
A Design Concept for a Caring Cancer Clinic for Women

“We are usually more touched by what we hear than what we see.” Yi-Fu Tuan

Reverie: Daydream; The condition of being lost in thought

From the French reverie, delirium; to be delirious (Merriam-Webster 2008)

Healing design parameters as gleaned from the research inform the design of a
chemotherapy clinic for women. The design concept demonstrates the impact of the aural
environment to inspire design in healing space. The caring cancer clinic for women embodies the

acoustic variables and design elements that form a healing experience.

Purpose

Employ sound information and music inspiration
to compose a healing environment.

Demonstrate the application of sound inspired
healing design elements within a caring cancer clinic for women.

Design Objectives

Evoke respite

Inspire reverie

Empower healing

Promote well-being

Facilitate treatment therapies

Key Considerations

Optimized acoustics
Curvilinear shape and form
Natural light

Elements of Nature
Embracing spaciousness

Art

Beautiful views
Comfortable seating
Effortless functionality
Convenient accessibility

Healthy products and processes

Organic shapes, color, texture and materials
Unobtrusive yet efficient staff work-space
Adjacency to services and amenities
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Design Inspiration

The music Reverie by Debussy inspired the gentle curvilinear shape eminent in the
interior design plan. Echoing the north facing wall of the clinic building, this embracing curve
welcomes visitors as they enter the women’s wing through the building lobby and beckons
patients from the clinic reception area into the treatment and respite space. The undulating
curvilinear wall that forms the backbone of the treatment space creates a fluid, serene
environment and a beautiful separation from the comparatively complex grid of the required

program in the service area of the clinic (See Appendix B).
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This cover for an edition of the piano sheet music visually articulates an interpretation of the
Reverie. The organic shapes and curvilinear elements enveloping the title suggest a relaxing
daydream evoked when listening to a performance of this piece of music.

A mapping of the music notation for Reverie depicts a repeated flowing curvilinear shape. This
gentle undulating curve is reminiscent of a series of sine waves, the perfectly balanced, evenly
oscillating representation of pure tone.

REVERIE
Clegde [ebappy
L =] ]
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Design Concept

The music Reverie inspires a calming respite and informs the gentle curvilinear design
cues employed to create a relaxing space conducive to healing, a place where patients can be
transported during treatment. Expansive curvilinear walls, panels and partitions embrace the
treatment space. Personal conversation groupings support comfortable treatment and respite.
Colorful artwork, soothing sounds, access to music and resplendent sunlit views of nature
promote well-being within this healing place (See Appendix B).

The curvilinear shape of the clinic area creates a pleasing environment for live music.
Performances in the respite seating lounge are comfortably enjoyed in the adjacent treatment
spaces. Curving walls, at either end of the clinic area, present artworks depicting landscapes,

seascape sculpture, nature scenes and floral images.
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A partial height partition, allowing natural light to filter through the clinic, separates private
treatment space from the respite lounge area. Two arc-shaped credenza cabinets ground the
arrangement of infusion chairs in the open bay treatment area. Movable seating encourages
supportive conversation and camaraderie among patients and with supporting friends and family
“buddies” during treatment visits. A ceiling track winds through both the private and open
treatment bays allowing varied positioning of curtain panels. Diaphanous sheer panels can
create an ethereal ambiance. Opaque curtain panels offer another layer of privacy partitioning.
This flexibility in the arrangement of curtains and seating supports patients’ preferences for
conversation or privacy.

Each treatment space faces resplendent sunlit views of the healing sculpture garden.
Both private and open treatment areas are situated along the gentle curve of the north facing full
height window curtain-wall. A combined electronic window shading control and lighting

management system maximizes illumination from all sources.
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Soothing sounds of nature fill the entire clinic space from the waterfall wall situated in
the center of the clinic respite lounge. This closed system water feature accommodates patients’
suppressed immune systems, yet allows soothing sounds to envelop the clinic. Comfortable
seating defines the respite space. Throughout the clinic the sound inspired gentle curve is
portrayed in seating forms, patterns, motifs and shapes to create an embracing and relaxed

experience.
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Acoustic Design Direction

Optimized acoustics, to mitigate noise, cultivate comfortable conversation and support
listening to music, are a prominent design consideration. Sound absorbing acoustic ceiling
panels, treated with anti-microbial protection are installed at varying heights within the clinic
space. Ceilings within the treatment areas crafted from decorative acoustic tiles finish at 8'6”.
Sculptural floating acoustic panels are installed at varying heights from 8’ to 9'6” over the respite
lounge where the finished ceiling extends to 10’ to ensure quality acoustics within this expansive
area. In the clinic reception space the ceiling height is similarly lowered to 8'6” in the middle of
the room to manage sound levels. Privacy considerations position service desks along the

perimeter of the space.

Courtesy Chris Brooks

Acoustic Ceiling Panels

Clinic walls and partitions are crafted from an ecoresin material that resists bacteria and
is comprised of pre-consumer recycled content. Wood veneer encapsulated in ecoresin exhibits
translucent qualities and can be molded into the curved acoustic formations. Organic shapes
form the partitioning created between the private treatment area and respite lounge. Walls
throughout the clinic extend 9” past the finished ceiling. Acoustical sealant applied at partition
joint corners and acoustic insulation between partitions is specified to mitigate sound

reverberation.
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Treatment seating custom fitted with retractable iPod, laptop and media docking ports
enables convenient access to music and amenities. Sound absorbent flooring, cork in the clinic
reception and respite lounge and carpeting in the treatment bays, supports the sound
management strategy.

Textiles reflect lyrical organic motifs and serve as privacy partitions within the private
bays and as seating covering to reduce noise levels. Flooring materials and textiles are treated
with anti-microbial finishes. The color palette for the caring cancer clinic is designed around
aquamarine hues to evoke natural elements of water, sky, air, plants and nature. The celadon
and sky blue tones project a calming environment and create a relaxing experience within each

space.
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Program Description

The caring cancer clinic enjoys a large footprint within the women'’s wing enabling
spacious room dimensions and circulation pathways. Space dimensions exceed ADA guidelines
and minimum requirements for chemotherapy clinic space (see page 63). The clinic design

maximizes spaciousness and comfortable accessibility (see Appendix B).
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CLINIC PROGRAM

Space Listing Oty | Sq Ft Total
Clinic
Reception 1 1400 1400
Respite Lounge 1 ST20 3720
Infusion Bays
Single / Private Space 9 150 1350
Shared | Dpen Space 1 2620 2620
Murse Stations 3 150 450
Patient Toilet F &4 448
| Exam J Consult 5 100 500
Kitchen i 250 250
Lab / Pharmacy 1 1800 1800
Library [ Conference 1 1350 1350
I Office Suite 1 &30 &30
Staff Space
Work Area and Lounge 1120 1120
Toilet and Lockers 2 432 Be4
Storage 1 370 370
I Clean Room 1 g8 88
Soiled Room 1 a0 a0
Subtotal 19,040
l Circulation J Clinic 2750 2750
Adjacent Space
Green | Garden Space 22,000 22,000
Building Lobby 2430 2430
Boutique and Spa 3300 3300
Cafe and Snack Bar 7050 7050
Physician Office Space 14,400 14,400
Service | Mechanicals 3000 3000
' Subtotal 52,180
Circulation / other S000 2000
Total 81,370
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PROGRAM

Reference Infusion Clinic

Space Listing Qty |Sq Ft| Total
Receptian 1 G000 G000
Appearance Center 1 00 &00
Guiet Ream 1 400 400
Infusian Bays
Single 10 100 1000
Shared 2 1500 2000
Murse Statiens 2 | 300 600
Exam / Coansult G 100 &00
Lak ! Pharmaey 1 200 200
Kitehen / Leunge 1 400 400
Tailet
FPatient 2 80 160
Staff 1 Fi TO
Storage - 70 140
Clean Ream 1 T TO
Soiled Ream 1 70 TO
 Subtetal ' go10
Cireulatisn 2803
Total 10,813

Reference Program shows suggested minimum
requirements for a small chemotherapy infusion
clinic space with offsite services such as lab and cafe

(Malkin, 2002) (cowtesy Perkins Will 2008].
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Site Description

The caring cancer clinic for women is situated within the women’s wing of a medical
center campus operated by a major healthcare system. This suburban medical center is located
in a densely populated area 10 miles west of Washington, DC. The campus is convenient to

transportation arteries servicing the metropolitan Washington, DC communities.

Courtesy Google.

Aerial View Medical Center Campus N~

Main hospital in foreground. Women's wing and
cancer cinic facing lake area.
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Enclosed walkways connect the women'’s wing to the main hospital building and parking
structures. The hospital offers a full range of medical, surgical, diagnostic and rehabilitation
services. A full cancer treatment and research center is located within the campus facilities.
Specialized services within the women'’s wing include obstetric and gynecological care and

birthing center, a second floor breast center and roof garden juice bar.

Courtesy Perkins Will.

Campus Plan N>
Women's Wing g Garden and greenspace

The caring cancer clinic is located on the first floor of the women’s wing. A clear view of
the driveway from the lobby seating and clinic reception area enables patients to comfortably
await transportation. The sweeping driveway cul-de-sac offers easy passenger drop-off and pick-
up. A rounded portico covers the building entrance protecting visitors from the elements as they
enter and exit the building.

Services and amenities convenient to the caring cancer clinic include a cafe and snack
bar, an appearance boutique and spa, a support center offering counseling and wellness

programs, a resources library and multi-disciplinary physician offices (see Appendix B).
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CHAPTER VII.

Conclusion

“Just like the eye, the ear is a finely tuned instrument for measuring space.”

Bernhard Leitnert

Research evidences the value of the built environment to support the healthcare process.
A healing environment that considers wellness, well-being, emotional and physical factors has
emerged as the current paradigm for the medical treatment facility. Design optimizes the clinical
space addressing both functional and aesthetic variables to facilitate a healing experience.
Healing design focuses on making the environment pleasing, making the participants more
comfortable and productive within the healing space. The healing environment is crafted to
promote nurturing and the supportive relationships necessary to empower healing.

Research shows that the well-designed healing environment can impact clinical outcomes
and satisfaction with the healthcare experience. Functional variables such as spaciousness and
accessibility support comfort within the healing space. A healthy environment embracing a
sustainable construction strategy contributes to healing. Patients are more receptive to
treatment and staff is more productive. Positive distractions such as colorful artwork and
resplendent sunlit views of nature engage a healing dynamic. Organic shapes and color palettes
articulate a pleasing aesthetic. Amenities such as a personal DVD player, gourmet snacks and a
luxurious respite lounge create a relaxed ambiance. The clinical space becomes less stressful, a
nicer place to be in.

Sound can shape a healing experience. Acoustic variables work synergistically with
design elements to compose how the healing environment looks, feels and serves patients, staff
and visitors. Sound inspired shapes inspired by an evocative piece of music, the piano’s sound
board or a concert stage inject a calming feeling into the clinical space. Calming curvilinear

shapes in walls and materials create a relaxing space conducive to healing.
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Optimized acoustics that mitigate noise and enable positive sounds are critical design
elements to the effective healing environment. The ability to enjoy the camaraderie of a chat
with a supportive friend or fellow patient can make arduous treatment hours fly by. A musical
presentation can evoke reverie, a dream, to transport patients from the anxiety of the treatment
space to a more pleasant place recalled from the soothing notes of a familiar arrangement.

Research shows that acoustic variables affect healing. An effective aural environment is
shown to relieve stress and reduce the feeling of anxiety experienced within the clinical setting.
Sound variables serve a both a critical design element and a therapeutic resource to evoke
positive imagery, elicit emotion and inspire imagination to empower healing.

A healing environment is shown to impact cancer patients. A space design sensitive to
the emotional and physical challenges encountered within this specialized clinic can facilitate
treatment. The design concept presented for a caring cancer clinic for women embodies acoustic
variables and design elements that create a healing environment. Soothing sounds enveloping
the clinic space from a waterfall wall, the infusion of gentle music, views of an idyllic sculpture
garden and comfortable seating spaces to enjoy conversation with a friend create a relaxing
place to support healing.

This study evidences the efficacy of a healing design strategy within a cancer treatment
environment. The research demonstrates the power of aural architecture to shape effective
healing space. The design concept for a caring cancer clinic for women presents design
strategies that create a calming, relaxed respite, a comfortable place conducive to healing. This
sensory driven design strategy focused on the impact of the aural environment shows relevance
to design applications in clinical facilities and in any space where design is required to create a
pleasant experience. While this study presents the validity of sensory based design elements to
create an effective environment for healing, the design strategies present implications for the

design and development of any space where a pleasing experience is a desired objective.
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Notes
Chapter I.

1. Daniel Libeskind in Grueneisen, endpaper back
Chapter II.

1. Winston Churchill in Blesser and Salter, 1
Chapter III.

1. Clodagh in Crisp, 1998
Chapter IV.

1. Violet Paget in Blesser and Salter, 127

2. The Fibonacci number series: (a+b=c, i.e. 1, 2, 3, 5, 8, 13, etc). The Golden Section
ratio: (1:1.618). In architecture sequenced numbers series used as a generative device to derive
spatial proportions (Muecke and Zach, 255).

Stretto in music is applied to the entrances of compositional themes, usually in fugal works,
where the different voices do not wait for each other to finish stating the fugal subject but pile in
on top of each other. The result is an allusion of concentration of musical matter and an
accelerating clash of musical events (Liepmann, 275). Stretto: In a fugue, the imitative
treatment of the subject at a shorter interval of time than is employed in the initial exposition. In
non-imitative works, a climactic concluding section in a faster tempo (Randel, 640).

3. Acoustical design solutions described in this section were obtained from a variety of
sources: (Joseph and Ulrich 2007), (BaRoss and Sickeler 2008), (Malkin 2002, 558), (Nilsson
2008), (Reznikoff, 34).

Chapter V.

1. Vitruvius in Grueneisen, 42
Chapter VI.

1. Yi-Fu Tuan in Muecke and Zach, 59
Chapter VII.

1. Bernhard Leitner in Muecke and Zach, 63
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Courtesy Architectural Digest. Available:
http://www.architecturaldigest.com/architects/features/2009/03/
maggies_slideshow

9. Mayo Health Healing Garden. Courtesy Ellerbe Becket. 18
Available: http://www.ellerbebecket.com

10. Three Bridges over the Hoofdvaart. Courtesy arcspace. 22
Available: http://www.arcspace.com/architects/calatrava

11. Experience Music Project. Courtesy arcspace. 23
Available: http://www.arcspace.com/architects/gehry

12. Walt Disney Concert Hall. Courtesy Carol M. Highsmith. 26
Available: Carol M. Highsmith Archive at the Library of Congress.

13. Lincoln Center Alice Tully Hall. Courtesy 3-form. 27
Available: http://www.3-form.com/installations-case_studies

14. Meng Concert Hall. Courtesy 3-form. 27
Available: http://www.3-form.com/installations-case_studies

15. Tenerife Concert Hall. Courtesy arcspace. 28
Available: http://www.arcspace.com/architects/calatrava
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Earthwork. Courtesy Jarostaw Kozakiewicz.
Available: http://www.metropolismag.com/story/20080220/
ear-to-the-ground

Mayo Health Nurse Station. Courtesy Ellerbe Becket.
Available: http://www.ellerbebecket.com

Mayo Health Nurse Station. Courtesy Ellerbe Becket.
Available: http://www.ellerbebecket.com

Muvicure Images. Courtesy MuViCure®
Available: http://muvicure.com

Froedtert Cancer Center. Courtesy OWP/P Architects.
Available: http://www.owpp.com

Walt Disney Memorial Cancer Institute. Courtesy Ellerbe Becket.
Available: http://www.ellerbebecket.com

Maggie’s Centre at Ninewells Hospital Dundee.

Courtesy Architectural Digest. Available:
http://www.architecturaldigest.com/architects/features/2009/03/
maggies_slideshow

Maggie’s Centre at Victoria Hospital Kirkcaldy.

Courtesy Architectural Digest. Available:
http://www.architecturaldigest.com/architects/features/2009/03/
maggies_slideshow

Froedtert Cancer Center. Courtesy OWP/P Architects.
Available: http://www.owpp.com

Froedtert Cancer Center. Courtesy OWP/P Architects.
Available: http://www.owpp.com

St. Joseph Cancer Institute. Courtesy CSD Architects.
Available: http://www.csdarch.com

Froedtert Cancer Center. Courtesy OWP/P Architects.
Available: http://www.owpp.com

Karmanos Cancer Institute. Courtesy Cannon Design.
Available: http://www.cannondesign.com

St. Joseph Cancer Institute. Courtesy CSD Architects.
Available: http://www.csdarch.com

St. Joseph Cancer Institute. Courtesy CSD Architects.
Available: http://www.csdarch.com
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Respite Art Wall. Reception Passage. Curvilinear Inspiration.
Banq Restaurant. Courtesy John Horner Photography.
Available: Interiordesign.net Dec.08.

Georgica Pond Residence. Courtesy Michael Moran.
Available: Interiordesign.net Dec.08.

Stewart House. Courtesy Edward Burtynsky.

Available: Wall Street Journal April 3, 2009.

View to Healing Garden. Respite / Treatment Space Privacy Partition.
Privacy Partitions. Courtesy 3-form. Available: http://www.3-form.com.

Courtesy architex. Available: http://www.architex-ljh.com.
Courtesy Knoll Textiles. Available: http://www.knoll.com.

Respite Water Wall. Seating Inspiration. Courtesy Carolina.
Available: http://www.carolinabusinessfurniture.com.
Courtesy Fritz Hansen. Available: http://www.fritzhansen.com.
Courtesy Knoll. Available: http://www.knoll.com.

Soothing Sound. Courtesy Harmonic Environments.

Available: http://www.harmonicenvironments.com.

Sound Absorbent Flooring and Textiles.

Courtesy architex. Available: http://www.architex-ljh.com.
Courtesy designtex. Available: http://www.dtex.com.
Courtesy Knoll. Available: http://www.knoll.com.

Courtesy Shaw. Available: http://www.shawcontractgroup.com.

Courtesy Wicanders. Available: http://worldwide.wicanders.com.

Acoustic Ceiling Panels.

Courtesy Chris Brooks, Orpheus Acoustics.

Available: http://www.orpheus-acoustics.com.

Courtesy Armstrong. Available: http://www.armstrong.com.
Reception Aquarium. Staff Station. Donor Recognition Wall.
Clinic Program

Program Reference Infusion Clinic

Site Description. Aerial View. Courtesy Google.

Site Description. Campus Plan. Courtesy Perkins Will.
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Purpose

To examine the design elements prevalent The George Washington University Medical Faculty Associates Cancer Center
within cancer center infusion clinics (GWMFA), Washington, DC
To explore the efficacy of a healing design focus
within the cancer clinic environment Outpatient facility in urban medical services building. Currently under construction.
Associated with academic medical center, hospital system. Adjacent garage parking.
Methodology Physician offices and treatment clinics within building. Proximity to hospital services.
Research facility. Mission: “Dedicated to the detection and treatment of patients with
Observational study of six chemotherapy treatment clinics cancer.” Design Inspiration: “Inspired by nature and the dogwood”.

obtained via on-site tours, interviews and document review

Lombardi Comprehensive Cancer Center at Georgetown University
Medical Center, Washington, DC
Sample Description ) o ) ] o )
Outpatient physician services in cancer center building. Outpatient and
Inpatient infusion facilities located in hospital. Adult cancer clinic, pediatric clinic,
breast center and physician offices within building. A comprehensive cancer center,

The Cancer Institute, St. Joseph Medical Center, Towson, MD the only center of this kind in metro Washington, DC. Urban campus location.
Associated with academic medical center, hospital system.

Outpatient facility in suburban medical services building. Opened 12/07. Buildings connected with covered walkways.

Part of a community hospital, non-academic. Adjacent parking. Proximity to hospital services. Research facility.

Infusion center on first floor; Adjacent to multi-disciplinary cancer services Mission: “To provide the most advanced treatments available, to train future

consult offices; Breast Center, physicians offices, cafe, boutique, and cancer specialists, and to cure cancer in its many forms.”

counseling services within building. Covered walkway to convenient parking garage.

Proximity to hospital services including full cancer treatment center.

Patient-centered approach.

Design Goals: “Comfort. Relaxation. Flexibility. Convenience. Healing.” The Ambulatory Infusion Center, Beaumont Hospital, Royal Oak, Ml and
Weisberg Treatment Center, Karmanos Cancer Institute, Farmington Hills, Ml

Beaumont
Froedtert & the Medical College of Wisconsin Clinical Cancer Center, Outpatient clinic on grounds of suburban hospital. Part of hospital system.
Milwaukee, WI Buildings connected with covered/underground walkways. Adjacent parking.

Design Theme: “Patient care — an environment where the patient is cared for.”
Outpatient and Inpatient facilities in cancer center building. Opened 04/08.

Part of academic medical campus, large health system. Karmanos

Suburban setting, expansive grounds. Parking immediately below building. Outpatient clinic in suburban satellite location.

Infusion center on third floor adjacent to Breast Center and Radiation Oncology areas. Associated with urban medical center. Adjacent parking.

Proximity to hospital services. Research facility. Patient-centric holistic approach. Design Theme: “Project reflects a caring and compassionate environment that blends
Design Theme: “Many hands building hope”. well into the naturally wooded site.”
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Images Courtesy hobbs + black architects

Images Courtesy Lombardi Cancer Center
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Images Right and Upper Middle Courtesy Cannon Design
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Clinic

St. Joseph
Cancer Institute

Froedtert
Cancer Center

GWMEFA
Cancer Center

Lombardi
Cancer Center

Beaumont
Infusion Center

Karmanos
Treatment Center

Waiting and Hallway Areas

Reception area in building lobby with view of
driveway features appropriate artwork, plants
and plans for water feature. Lobby appointed
with gently curved wood surfaces

integrating reception desk, a soft wave pattern
in wall paneling and custom wood benches.
Spacious waiting area for infusion clinic, walls
interspersed at chair rail with backlit panels with
reed motif. Wall space designated for changing
art exhibits. One television mounted close to
ceiling, at low volume. Waiting times kept to
minimum. Hallways curved throughout space
creating sense of flow and movement,
connecting infusion center with private rooms
and multidisciplinary clinic offices.

Spacious, glass-enclosed lobby welcomes
patients and visitors. Sweeping curvilinear
southern facade formed of full curtainwall

of modular glass. Rectangular glass-walled
hallways, lead visitors along their journey within
the cancer center. Public areas are arranged
around the building perimeter to appreciate
window lighting and views. Clinical space in
core of structure.

Renovation for infusion clinic within historic Art
Deco building. Design elements reflect strategy
to celebrate building architecture. Lobby and
reception retains some existing dark cherry
paneling, mixed with new lighter toned woods.
Light-toned colors and fabrics compliment
paneling. Prominent donor wall. Waiting area
adequate yet not commodious.

Visitors welcomed into the Lombardi Cancer
Center in a soaring two-story atrium lobby.
Fanciful mobile dances above. Large donor
wall. Small presentation auditorium and
entrances to separate adult and pediatric
available from lobby. Seating available for
adults and children. A few “homelike” seating
pieces, others conventional healthcare design.

Beaumont: Spacious reception and waiting area
connecting to resource library. Curved
reception station in warm wood tones. Large
“ring” mobiles hang from ceiling in public space.

Karmanos: Architecture suggestive of a
comfortable lodge, evidences exposed beams
and trusses. Spacious yet comfortable
environment. Comfortable lodge seating
surrounds fireplace in waiting area.

Treatment and Exam Spaces

Infusion clinic area is large and spacious atrium
setting. Infusion bays arranged in gentle
semi-circle facing two-story glass exterior wall
and healing garden beyond. Ceiling vaults to
second floor at window, with view for above
waiting area. Custom designed infusion chairs
inspired by first class airline seat, feature home
theatre seating, movable tray tables, pullout
PC and iPod docking station and DVD player
beneath armrests. Privacy screens or private
exam rooms available to infusion patients.
Exam and consult rooms line clinic perimeter at
one side of the clinic.

Semi-private infusion bays offer pillowed lounge
chairs with a traditional styling, folding tray
tables and video monitors. Curtains available
for full-privacy. Infusion bays situated along
window walls offer views of grounds and natural
light. Despite pleasant colors and finishes, half
walls and curtaining around infusion bays
suggest hospital-like setting.

Infusion bays line perimeter of clinic room, each
designated with circular floor pattern to define
individual spaces. Movable privacy curtains can
be drawn to encircle infusion chair around floor
pattern. Chairs feature movable tablet arms,
heat, and dock for electronics. Floorplan shows
a mix of open and closed spaces. Chairs
specified in anti-microbial material. Exam
rooms, blood draw area, lab, pharmacy and
conference room within clinic space.

Rectilinear plan within cancer clinic area.
Registration cubicles share space with waiting
area. Separate resource room with PC access
in core. Exam/consult rooms around perimeter.
Simple, institutional aesthetics.

Infusion space located in hospital building,
accessed via covered, connecting hallways.
Infusion treatment administered in converted
hospital rooms. Very cold, crowded and clinical
space. Standard infusion chairs, two within
each room. Television on wall, typical of tradi-
tional hospital room space.

Beaumont: Treatment area a large, long room
with lots of windows. Spacious feeling, not
claustrophobic. Comfort of key importance to
patients. TVs around room, yet conversation
among patients and with staff viewed by
interviewee as more captivating diversion
during treatment. Individual treatment rooms
available to very ill patients. Bathrooms noted
as an important component within space.

Karmanos: Private infusion bays with
comfortable chairs and personal TVs arranged
around perimeter of circular space. View to
garden just beyond glass wall.

Social Support Seating

Curving semi-circular benches directly in front
of each infusion chair promote conversation
with supporting family and friends.

Intrusive bold design on fabric scheduled for
replacement. Wooden garden benches
interspersed at window-wall for additional
respite.

Visitor seating in infusion clinic not visible in
case study documentation. Comfortable armed
club chairs viewed in lobby. Benches placed at
windows depicted in public areas. Furniture in
keeping with natural environment.

Guest chairs available to move near infusion
bays to allow family/visitor support during
treatment. Simple design.

Support chair, a typical hospital visitors chair
within infusion rooms.

Beaumont: Chairs and stools scattered around
treatment area, available to visitors/supporters
to pull into the patients’ conversation.

Karmanos: Visitor chair available within each
infusion bay.

Staff / Nurses Stations

One large nurse station set back behind infusion
chair arrangement. Staff offices along exam
room section.

Nurse stations not evident from case study
description. Staff breakroom depicts sunlight
and views through floor to ceiling windows.
Pleasing furnishings. Aesthetics in keeping with
overall clinic design.

Document review did not reveal nurses stations.

Nurses/staff stations within make-shift work
areas at end of hallway adjacent to
exam/infusion rooms. Research offices
housed in cramped space that once served
as a dormitory.

Beaumont: Nurses stations at perimeter of
room, “out of the way”. Staff viewed as very
friendly and attentive.

Karmanos: Staff in center core of infusion area.

Amenities

Snacks and hot lunch available from kitchenette
at rear of clinic. Personal headphones offered
to patients. Multi-media access available with
each infusion chair.

Center contains Quality of Life Center housing
support services such as financial, social work
and nutritional counseling, a salon and wellness
center, pharmacy and food service.

Wall mounted computers. Efficient storage.
Mix of open and closed infusion bays.
Convenience of medical building location.

Shared patient and staff lounge/snack room

in hallway with infusion rooms. Coffee cart in
clinic waiting area. Lombardi Center is nestled
within the shared Georgetown hospital and
university campus, adjacent to conference
center, hotel and food court and athletic fields.
Convenient to physician offices and hospital
via covered walkway.

Beaumont: Center houses “education core”
featuring resources library, multimedia facility
conference center and family education
conference area. Concierge station greets
patients on each floor.

Karmanos: Individual dressing rooms,
comfortable chairs, personal treatment
amenities.



Clinic

St. Joseph
Cancer Institute

Froedtert
Cancer Center

GWMEFA
Cancer Center

Lombardi
Cancer Center

Beaumont
Infusion Center

Karmanos
Treatment Center

Nature

Large healing garden in direct view of infusion
clinic. Pathways for exploration. Silk plant
arrangements in visitor seating, tall silk trees

in open spaces. Silk specified given immune
system considerations. Reed/bamboo pattern
in movable screens. Building sited amidst large
native trees with views from interior areas.

Plants in public areas. Incorporation of site
plantings and trees. Views of neighboring
wetlands. Planned vista views of campus
grounds from cancer clinic.

Silk plants apparent in lobby and waiting areas.
Closed system waterfall feature conveys natural
tranquility within clinic environment. Plants

are not introduced within the infusion space
given floor plan constraints and consideration of
patients’ suppressed immune systems.

Minimal plants in clinic lobby. Limited views of
green areas from upper hospital floors.
Renovation plans include Zen garden.

Beaumont: Plants in main lobby/reception area.

Karmanos: Center sited in a heavily wooded
area, designed to blend into the naturally
wooded site. The Center architecture reflects a
lodge reminiscent of respite vacation escapes in
northern Michigan. Spacious infusion bays and
family spaces arranged around beautiful exterior
garden. “My friend and I spent the hours
gazing into the lovely garden admiring the
sculpture pieces.” Literature notes 25" water
feature.

Light

Massive amounts of daylight from exterior wall
of glass facing garden. Infusion atrium feels
light and airy. Good artificial lighting and task
light at nurse stations. Views to outside in
major patient spaces.

Glassed southern facade provides extensive
natural light and expansive views. Pervasive

natural light and round light coffers reminiscent

of skylights add light and visual interest to

lobby reception area. Window walls line public

spaces, offices, conference rooms, hallways
and waiting areas. Decidedly rectilinear space
punctuated with light.

Curved ceiling luminaires project lighting for
space. Given building locked site, windows do
not represent primary light source for clinic.

Natural light abundant only in main center
lobby. Limited light and window views given
setting amidst hospital/university buildings.
Artificial light dim and institutional.

Beaumont: Infusion clinic bathed in natural
light.

Karmanos: Infusion bays arranged with large
window views of natural setting and garden.

Art

Art in each clinic space. Changing exhibits in
clinic waiting area. Nature, healing themes.

Art not evident from case study description.

Art an integral design element. Nature
photography pieces prevalent throughout clinic.
Donor wall represents major art treatment
within lobby reception area.

Art and art programming a major feature of the
Lombardi program. Art pieces hung in
reception lobby and clinic areas. Nature
subjects. Art exhibits host patient, family, staff
and university faculty artwork. “Place —
Symbols of Healing” an original watercolor,
noted as inspiration for the Wall of Honor donor
plaques realized in stone. Center supports a
popular Art and Humanities program,
“Celebrating Life through the Arts.”

Program promotes an environment “to
encourage a creative and constructive response
to illness. Patients, family and caregivers
participate in events, expressive writing, dance
and visual art workshops, musical performances
and artist demonstrations.”

Beaumont: Art lines walls of public and private
space. “Rings” installation in resource center,
merges into lobby.

Karmanos: Art pieces within each infusion bay.
An art gallery hallway apparently joins lobby,
waiting and clinic areas.

Visual Cues

Soothing color palettes, materials, fabrics and
finishes throughout clinic space evoke plant and
nature imagery. Appropriate fabrics and colors
in subdued green and blue tones.

Earth tone palettes intended to “blur the lines
between interior and exterior.” Natural
elements employed with wood finishes, natural
stone and blue coloration. “Color selections
based on color theory to promote sense of
well-being.”

Subdued blue and yellow tonality. Soft, organic
shapes reflected in textiles. Wood pattern in
flooring material.

Uninteresting, clinical color palette. Artwork

and clothing inject color and energy into spaces.

Beaumont: Infusion area noted as “pretty
shade of green”. Waiting and lobby feature
warm wood tones and bright primary colors of
mobile.

Karmanos: Natural stone, light woods, blend
interiors with site environment. Blue tones
within infusion clinic.

Form and Shape

Architecture, walls, hallways, benches, desks
and furniture evidence flowing curvilinear
shapes.

A linear geometric patterning in window
fretwork, in ceiling and floor tiles creates a
pleasing rhythm throughout the space.

A curvilinear focus in design elements. Curved
ceiling panels, reception desk, furnishings and
floor patterning softens the rectilinear building
shape. Organic shapes employed to facilitate
movement within and throughout space.

Decidedly rectilinear. Treatment rooms flank
long hallways in hospital space. “Maze-like”
feeling created with connections between
buildings.

Beaumont: Lobby waiting area and
adjoining resource center apparently
curving space. Rounded reception station a
lobby focal point.

Karmanos: Linear truss and beam lobby area
contrasts with sweeping curved treatment
space. Vaulting ceilings present feeling of
spaciousness.



Clinic

St. Joseph
Cancer Institute

Froedtert
Cancer Center

GWMEFA
Cancer Center

Lombardi
Cancer Center

Beaumont
Infusion Center

Karmanos
Treatment Center

Ambient Sound

Ambient sound/noise in building lobby, given
foot traffic, comparatively smaller floor space
and visitor activity. Clinic waiting area
reasonably quiet due to larger spatial area,
carpeting, low television volume and fewer
people.

Acoustic variables not evident from case study
description.

Planned acoustic considerations for this clinic
include: decorative sound absorbent ceiling tile
for pubic and treatment areas; sound
absorbent flooring materials, with carpet for
waiting area; beepers with vibration alert option
versus overhead call system and appropriately
subdued music selections for lobby area to
mitigate noise and manage ambient sound
levels.

Expansive atrium height coupled with constant
people traffic contributes to high level of
ambient sound. Noticeable blower noise from
HVAC system.

Beaumont: Space described as soothing yet
upbeat. Friendly sounds from staff and
patients.

Karmanos: Apparently quiet given design focus
presenting small, private spaces within clinic
areas.

Noise

Minimal intrusive “scary” sounds within infusion
clinic given spacious floor plan and staff
attentiveness to equipment. Some ambient
noise falls from second floor waiting area TVs.

Noise variables not evident from case study
description.

Planned acoustic considerations for this clinic
to specify beepers with vibration alert option
versus overhead call system and appropriately
subdued music selections for lobby area should
mitigate noise.

Reasonable noise levels in clinic and
treatment areas due to crowded spaces,
equipment sounds, and conversations among
patients and staff. Low ceiling hallways
reasonably noise free. Carpeted hallways and
waiting areas.

Beaumont: Constant activity, yet not viewed as
noisy space.

Karmanos: Noise attributes not evident from
interview or literature review.

Conversation

Overall floor plan in each area conducive to
appropriate and private conversation. Staff
location supports quick staff response to quell
equipment bells and to provide required
service.

Conversation areas apparently limited to public
spaces.

Despite limited space in treatment area,
supportive conversations will be possible withn
space. Exam rooms would enable privacy for
staff/patient conversations.

Despite bustling acoustic ambience,

waiting patients engaged together in close
conversation. Fabric panels on each side of
registration cubicles offer privacy.

Beaumont: Space conducive to conversation
and camaraderie. Social aspect an important
dynamic within this facility.

Karmanos: Furniture arrangement enables
quiet conversation.

Surfaces

Sound absorbent ceiling tiles. Carpeting in
waiting areas, soft flooring in clinic space.

Apparent acoustic ceiling tiles, space dividing
walls and noted wood vinyl flooring suggests
managed noise and acceptable

conversation variables. Stone lobby floor
apparently mitigated with sound absorbing
ceiling tiles and sections of wood ceiling and
wall panels.

Planned acoustic considerations for this clinic
include decorative sound absorbent ceiling tile
for pubic and treatment areas, sound
absorbent flooring materials, with carpet for
waiting area and use of fabric curtains within
treatment spaces.

Carpet in waiting areas reduces sound
reverberation. Individual infusion treatment
rooms offer buffered sound space from hospital
sounds outside.

Beaumont: Apparent ceiling tiles, carpet and
flooring to mitigate noise.

Karmanos: Varying ceiling angles and coffers
apparently mitigate reverberation within space.

Music

Music therapy includes live music programs,
with featured harpist; CD and DVD library with
appropriate programming and healing music
elections; personal headphones for each
patient; and individual multi-media stations
within each infusion chair.

Music variables not evident from case study
description.

Personal headsets with infusion chairs to enable
music diversion during treatment. Lobby music
system offers pleasing ambient acoustics.

Grand piano in center lobby hosts frequent
performances. While barely audible within clinic
waiting area, many stopped in building lobby

to listen. TVs within each infusion room only
resource for positive distraction.

Beaumont: Music variables not evident from
interview or document review.

Karmanos: Music variables not evident from
interview or document review.



Summary

St. Joseph Cancer Institute

Comfortable, bright and spacious feeling throughout the clinic. Embracing
curvilinear space. Notable atrium setting with extensive windows and view of
garden. Impressive infusion arrangement with comfortable seating for
patients and supporters promoting easy conversation and therapeutic group
dynamics. Visually pleasing, soothing space. St. Joseph evidences
well-managed acoustics and maintains a vibrant music program. The Clinic
staff promotes supportive conversations among patients and visitors.

Froedtert Cancer Center

Architecturally impressive and inspiring space. A directed yet pleasantly
informed journey. Expansive engagement of natural light and pastoral views.
Embodiment of holistic patient-centric approach within healing environment.
Mix of dynamic design features in public areas and relative, yet appropriate,
features in treatment space.

GWMFA Cancer Center

Plans depict beautiful, pleasing space. Comfortable fit within building space
constraints. Deliberate design parameters to express a healing environment.
Aesthetics, acoustics and space plan variables synergistically considered to
create space conducive to healing. Comfortable, healing space for all
participants.

Lombardi Cancer Center

Note: Clinic renovation plan, displayed in clinic hallway, retains primarily
rectilinear space plan, apparently freshening rooms, adding group treatment
areas within core and a Zen Garden just outside clinic space.

Current spaces depict a welcoming main lobby area. Clinic spaces reasonably
pleasant, yet tired, in need of freshening. Treatment areas within hospital of
clinical, institutional feeling, in need of renovation. Bustling public spaces.
Clinically quiet treatment space. Institutional sounds throughout.

Traditional clinical healthcare design and aesthetics. Projects serious service
atmosphere. Conventional, clinical healthcare spaces. Institutional aesthetics
and acoustics. Despite institutional setting, art program, support services and
human relationship with doctors and nurses mitigate institutional setting to
embrace a healing atmosphere. Doctors’ reputation, research sophistication,
protocols and teaching faculty coupled with caring atmosphere extended by
staff and care givers embodies caring healing environment.

Beaumont Infusion Center

Space comfortably energizing to patients. Overt staff friendliness created the
healing environment within this clinic space.

Karmanos Treatment Center

Relaxed environment typified by sculpture/nature garden creates healing
space for this clinic. “I felt like I was in the garden when looking out at it.”

Sampling Reference and Sources

The Cancer Institute, St. Joseph Medical Center

On-site tour and interviews. Document and journal case study review:
St. Joseph Medical Center http://www.sjimcmd.org/CancerInstitute.aspx
CSD Architects http://www.csdarch.com/architecture/portfolio/project.php

Architectural Showcase, Cancer Center, CSD Architects, Baltimore, MD, St. Joseph Medical Center Towson,
MD, Healthcare Design Magazine 09/08.
Available: http://www.healthcaredesignmagazine.com/Media/DocumentLibrary/140_1.pdf

Froedtert & the Medical College of Wisconsin Clinical Cancer Center

Document and journal case study review:
Froedtert Hospital http://www.froedtert.com/home.aspx
OWP/P architects http://www.owpp.com/content.cfm/froedtert_hospital_cancer_pavilion

Alati, Danine, Building Hope, OWP/P Collaborates with Milwaukee’s Froedtert Hospital to Create a Top-rate
Patient-centric Cancer Center, Contract, 10/08. Available: http://www.contractmagazine.com/contract/
content_display/design/features/healthcare-design/e3i2fal158e675263b36bala3be91f81379

The George Washington University Medical Faculty Associates Cancer Center

Interview with project Design Principal and staff. Document review:
GWMFA http://www.gwdocs.com/about/MissionofGWMFA.html
Huelat Parimucha Healing Design http://www.healingdesign.com

Lombardi Comprehensive Cancer Center at Georgetown University

On-site tour and interviews. Document review:
Lombardi Center http://lombardi.georgetown.edu/
VOA Architects http://www.voa.com/expertise/healthcare.aspx

Beaumont Hospital Infusion Center and
Karmanos Cancer Institute, Weisberg Treatment Center

Interviews with cancer survivors and chemotherapy patient supporters. Document review:
Beaumont Hospital https://www.beaumonthospitals.com.
hobbs + black architects http://www.hobbs-black.com/
Karmanos http://www.karmanos.org/locations.asp. Cannon Design http://www.cannondesign.com.
tmp architecture http://tmp-architecture.com/work/work.asp?projectid=41+#

Images

St. Joseph Cancer Institute. Courtesy CSD Architects. Available: http://www.csdarch.com

Froedtert Cancer Center. Courtesy OWP/P Architects. Available: http://www.owpp.com

Lombardi Cancer Center. Courtesy Lombardi Cancer Center. Available: http://lombardi.georgetown.edu
Beaumont Infusion Center. Courtesy hobbs + black architects. Available: http://www.hobbs-black.com
Karmanos Cancer Institute. Courtesy Cannon Design. Available: http://www.cannondesign.com
Karmanos Cancer Institute. Courtesy tmp architecture. Available: http://tmp-architecture.com
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