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freface 
Hospitals are always designed with the best interest of the patient in mind. They address issues that allow doctors and nurses work to the best 

' of their abilities in order to provide the best health care possible. Recent studies have shown, however, that specific architectural elements can 
f also take part in the healing process. These elements, if used correctly, can provide a safe and clean environment that not only accelerates 
recovery time, but also allows doctors and nurses to provide the best health care possible. 
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Abstract 

Topic: A study on how the built environment affects the healing process in a medical facility. 

Thesis: A medical facility can accelerate healing through the use of architectural elements. 

Scope of Project: The hospital will provide for the residents of Cloudcroft, New Mexico, as well as all tourists and travelers. It will meet the 
needs of all age groups and be flexible enough provide emergency care to most medical situations. 

Facility: The hospital will be a level Ill trauma center with emphasis on emergency care. Due to the small population of this area, the hospital 
will have no more than SO beds, but will be fully equipped with all necessary diagnostic technology. 

Context: The facility will be located in Cloudcroft, New Mexico on Highway 82, east of Zenith Park. The highway acts as the main thoroughfare 

through town, as well as the main access to town from the east. 
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Supporting Theory 

In an issue of The AIA Journal of Architecture, Kirk Hamilton addresses the issue of evidence based design, a growing trend in architecture. He 
identifies an evidence based designer as one who makes informed decisions based on the best available information. He points out that this type 
of design is especially effective in the medical field, where administrators look for the best way to provide health care while at the same time be 
cost effective in running their facilities. Mr. Hamilton also addresses the concerns associated with evidence based design; those being that it will 
limit creativity and promote "cookbook" architecture. He points out that this type of architecture will provide guidelines and starting points for 
architects, but it will be up to them to decide how to proceed from there. Evidence based design will evolve as architects hypothesize based on 
current research, design, and then test their designs. Once they have results, then it will be up them to report their findings to the architecture 
community so that others may learn and hypothesize and the cycle may continue. 

Based on the ideas from Hamilton's article, the Center for Health design has researched and published a number of experiments dealing with 
how the environment of a building affects the physical well-being of its inhabitant. Not only do the papers identify physical and medical 
elements that affect a patient in a hospital, but they also identify the architectural elements that are affected. 

Infections 
The Impact of the Environment on Infections in Healthcare Facilities deals with hospital-born infections, or nosocomial infections. These 

· infections are transmitted through three major routes in hospitals: air, surface contact, and water. Hospital construction, renovation, and faulty 
air filtration are responsible for infections through the air. By carefully isolating construction zones and using tactfully placed ventilation systems, 
the possibility of infections though air-born pathogens can be greatly reduced. The paper also recommends the use of HEPA filters for high 
quality air filtration. Most infections are passed by contact with the hands of nurses and physicians who improperly or flat out forget to wash 
their hands. This can be attributed to sinks or dispensers be placed in inconvenient and out of sight places. Placing numerous hand sanitizers in 
easy to see and easy to get to places will increase the likeliness of their use and decrease the chances of the transfer of pathogens. Single bed 
rooms are also stressed due to the simplicity of keeping one sick person isolated form another. Water born infections can originate from the 
consumption of contaminated water, indirect contact, or the inhalation of aerosols dispersed from a water source. In order to combat these 
sources, the staff must be able to regularly and thoroughly clean, maintain, and test the water systems as well as the rooms of the patient. This 
can be addressed in the design of the hospital with easy access cleaning supplies and isolated or separated routes for cleaning the facility. 

Lighting 
The Impact of Lighting on Outcomes in Healthcare Settings combines and examines articles about lighting and its effect on healthcare. It 
establishes the physiological importance of natural day lighting; that being the part that the wide variety of wavelengths found in daylight as 
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opposed to electric lighting. The amount of wavelengths found in daylight changes depending on the season and latitude, but most are 
nonexistent I electric lighting. These wavelengths have a positive impact on the circadian rhythm of a human being and overall health. Lighting 
in general affects humans in healthcare in four major ways. It primarily affects the performance of tasks, it controls the body's circadian system, 
it affects mood and perception, and it facilitates the direct absorption for chemical reactions in the body. By affecting the performance of the 
doctors and nurses in a hospital, light affects the quality of services that patients receive, thus increasing or decreasing their recovery time. Well 
lit rooms and strong natural lighting have been proven to improve the performance of workers in a multitude of disciplines. The way light affects 
a person's circadian rhythm has a direct impact on people recovering in a hospital. Exposure to outdoor lighting is a key factor in this, and can 
reduce depression, decrease the length of stay, and improve sleep. Adequate lighting has been proven to lessen agitation, ease pain, and 
improve the overall performance of night shift nurses, as well as affect perceived stress and satisfaction. Architecture can help meet the needs 
of adequate natural lighting by having a generous amount of patient exposure to morning light and continual natural light throughout the day. It 
is also important to prevent over lighting and glare, so indirect natural lighting would be ideal. To provide for staff, continuous natural lighting 
throughout the building, especially in the staff lounge, would enhance their overall performance. It is also necessary to provide adequate lighting 
at night to facilitate a reverse circadian rhythm for the night shift. 

The Physical Environment 
The Role of the Physical and Social Environment in Promoting Health, Safety, and Effectiveness in the Healthcare Workplace examines ways that 
the physical environment affects the staff of a hospital and lists ways to improve it. Back pain and stress from physically moving patients is a big 
complaint in the nursing field . One to answer this complain architecturally is to install no-manual lifts in each patient's room. Another way to 

. reduce the pain level is to provide the nursed with a soft floor that helps absorb the shock of standing and walking, which adds up after a long 
time of doing both. Architects could take into account designing adjustable stools and adjustable monitors in the operating room so the doctors 
and nurses working there do not have to put themselves in an uncomfortable position in order to get the best view. Exposure to brighter lighting 
for twenty minutes at a time has been shown to reduce stress, but it is usually harder for the night shift to get that exposure. One possible 
answer could be brighter lighting in the staff room. When the staff takes their break, they could be recharging themselves as well. Another 
consideration is to reduce the level of noise that the staff is exposed to. High levels of noise have been shown to increase stress and mistakes 
within a working medical team. Evidence based design can directly affect problems that staff faces with patient transfers, time wasted hunting 
and gathering people and supplies, and communication breakdowns through smart planning that allows for organized workspaces and easy to 
access communication devises. By making cutting down on noise levels and making communication between doctors easier, architecture can 
also help to cut down on medical errors, which is responsible for 98,000 deaths in hospitals each year. The final focus of the paper is on the 
interaction between families and doctors, which can have a positive effect on both sides. Studies indicate the best way to approach this is with 
single bed units and spaces for families in those units to provide more privacy and more personal interaction between the doctors and patients. 
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Sound 
Sound Control for Improved Outcomes in Healthcare Settings analyzes different studies to show how sounds affect patients and doctors in a 
hospital. Noise, or any unwanted sound, can have adverse effects on patients that include annoyance, sleep disruption, decreased oxygen 
saturation, elevated blood pressure, and increased heart and respiratory rate among neonatal intensive care patients. It has also been shown to 
decrease the rate of wound healing and increase the incidence of rehospitalization. Noise also negatively affects the staff of a hospital, 
increasing perceived stress levels, work pressure, and annoyances. It is also responsible for increased fatigue, emotional burnout, and can cause 
miscommunications that lead to errors. Architecture can respond to high noise levels with acoustic tiling, single bed rooms, and by eliminating 
or reducing noise sources. By providing single rooms and acoustic tiling, hospitals also increase patient confidentiality and privacy, as well as 
speech intelligibility between doctors and nurses, doctors and doctors, and doctors and patients. Studies in music have shown to have a positive 
effect on the patient's heart rate, blood pressure, and overall stress level. It is especially helpful if the patient has control over what kind of 
music he or. she is listening to due to personal preferences. 
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Architectural lssu.es 

Light 
Patients respond best to natural lighting, especially in the morning. The staff responds positively to natural lighting during the day and 
ample lighting at night. Sufficient lighting at night cuts down on errors and reduces the level of stress. 
Too much direct light or glare can have an adverse effect on patients and staff. 
Lighting affects the circadian rhythm of both patients and staff. 

Potential Design Responses: 
Patient rooms face south east for the morning sun 
Ways of making light indirect in order to cut down on glare 
Staff room must be well lit with natural light during the day and bright lights at night 
Adequate lighting at night to cut down on errors 
Lighting in accordance to circadian rhythm will help with night-shift adjustments 
Indirect natural lighting in as many rooms possible 
Skylights and clerestory lighting in all parts of the buildings. 
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Sound 
Noise has an adverse effect on patient recovery time 
Noise also has negative effects on staff performance 
Sound travelling too easily can be annoying to patients 
Sound travelling from room to room can be an indirect invasion of privacy 
Rooms with bad acoustics can cause errors in medicine 
Music can have positive effects on the patient 

Potential Design Responses 
Use of acoustical paneling 
Single bed rooms to ensure privacy 
Walls that go up to the ceiling between rooms 
Doors on each room to acoustically separate rooms from the hall 
Accessibility to music for each room 
Give the patient the control to determine what music to listen to 

. Controlling Infections 
Infections come through three pathways: air, contaminated water, contact 
Doctors and nurses don't wash hands because they forget to or the hand sanitizer is inconveniently placed 
Construction contaminates air 
Faulty air filter allow spread of infection 
Rooms are not properly cleaned due to inconveniently placed cleaning supplies 

Potential Design Responses 
Properly isolate construction zones during construction or remodeling of the building 
Use of HEPA filters 
Multiple placements of hand sanitizers in the halls and sinks with easy to stock soap and towels 
Make the sinks and sanitizers very noticeable and easy to use 
Allow for easy access to rooms for the cleaning crew 
Separate paths for disposing of trash and hazardous waste 
Somewhat isolated paths for clean linen materials 
A locked closet in every room for cleaning materials 
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Issues with the Physical Environment 
Physically lifting patients can injure staff 
Hard floors can be taxing on staff's feet 
Straining or standing awkwardly during surgery can cause major discomfort and open the door to mistakes 
Unorganized nurses station can lead to medical mistakes 
Loud environments can cause medical mistakes 

Possible Design Responses 
No-manual lifts in each patient's room 
Carpeted or rubber floors for nurses' station and hallways 
Adjustable stools for surgery rooms 
Adjustable monitors for surgery rooms 
Large monitors for surgery rooms 
Computers at nurses' station 
Shelves to help with organization 
Simple layout of nurses' station to prevent cluttering or over complication 
Acoustical ceiling tiling to enhance communication from doctors and reduce noise levels 
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NW Kidney Centers, 
Seattle, Washington 

Clark/Kjos Architects 

Although located in the center of a parking lot, the 
architects sought to bring in natural light and a 
warm feeling to the building. By using skylights, 
wood paneling, and soft, pastel colors, the have 
succeeded in providing a home-like atmosphere. 
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St. Luke's Community Medical Center, The 
Woodlands, Texas 

Hammel, Green, Abrahamson 

By making use of the natural surroundings and curve forms, HGA has 
designed a building that is in sync with the site around it. Their use of 
soft colors and regional materials puts both the patients and the staff 
in a familiar and comfortable environment. 
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Trauma centers have existed in the United States since the 1960s, and since then have provided the best care for traumatic injuries 24 hours a 
day 365 days of the year. The size of the facility and the population it serves determines what type of trauma center it will be. 

A Level I trauma center has a full range of specialists and equipment available 24 hours a day and admits a minimum required annual 
volume of severely injured patients. Additionally, a Level I center has a program of research, is a leader in trauma education and injury 
prevention, and is a referral resource for communities in nearby regions. 

II A Level II trauma center works in collaboration with a Level I center. It provides comprehensive trauma care and supplements the clinical 
expertise of a Level I institution. It provides 24-hour availability of all essential specialties, personnel, and equipment. Minimum volume 
requirements may depend on local conditions. These institutions are not required to have an ongoing program of research or a surgical 
residency program. 

Ill A Level Ill trauma center does not have the full availability of specialists, but does have resources for emergency resuscitation, surgery, 
and intensive care of most trauma patients. A Level Ill center has transfer agreements with Level I or Level II trauma centers that provide back
up resources for the care of exceptionally severe injuries. 

IV A Level IV trauma center provides stabilization and treatment of severely injured patients in remote areas where no alternative care is 
available. 

Trauma centers in the United States are also very expensive to run. The bigger the trauma center, the more likely it will be located in a larger 
. city. Smaller cites and rural towns suffer because of this. In more isolated places, it is not uncommon for people with a medical emergency to 
travel 30 to 45 minutes in order to receive medical attention. Not only do the smaller, isolated cities have to deal with high prices for a trauma 
center, they also must compete with big town hospitals for doctors. The attraction of a big city and a big hospital often lures away talented 
physicians who might otherwise have worked in the small town. 

Recent changes in architecture and in how a medical facility is run may change the old trend. Architects are now looking towards evidence based 
design for way to improve how a hospital is designed and reduce the cost for when it is running. Using modern scientific studies and comparing 
papers written about certain architectural elements, architects and organization such as the Center for Health Design are now designing 
buildings that reduce stress for the patient and faculty and create a healing environment to facilitate the recovery process. Architects also work 

17 



hand in hand with the doctors and hospital administration to create facilities that meet the specific needs of the people who will be working 
there. By working this way, architects can confidently design spaces and systems that allow the staff to work to its full potential while at the 
same time manage to avoid being wasteful. Because of this, hospitals can be built and managed efficiently at a reduced cost. With a reduced 
cost, smaller towns can now afford to have level 3 or 4 trauma centers. The inclusion of state of the art technology and modern design could act 
as an incentive for doctors to come and work in these new facilities. 

Special Space Considerations 
These are spaces that might otherwise be overlooked from the program, but must be taken into consideration 

Wayfinding 
When there is a medical emergency, every second counts. If a loved one is injured and is being taken to the hospital, then the one who is driving 
will more than likely go to whatever building he or she sees first. It is imperative that the building they see is the right one to go to. It is also 
important to make the drop off as easy as possible. Parking should not be a complicated procedure, so attention to quick drop off and easy 
parking is important. Once inside the building, the person will not know where to go. If there is not an obvious entrance to the emergency room 
or someone to immediately direct him where to go, then the design of the building is flawed. It would not hurt to have both just to be sure. An 
information desk to greet any incoming visitors or patients and direct them where to go would be an ideal situation. 

·Family 
Families have now become an active part in the healing process. It is no longer unusual for families or family members to stay wit patients 
overnight. It is up to the architect to make sure that the last thing the family members have to worry about is how uncomfortable their stay was. 
This level of comfort begins in the waiting room. A whitewashed, sterile-looking environment is no place to be when waiting on news of an 
injured loved one. Instead, comfortable furniture, warm colors, and a home-like environment can reduce the stress level in the waiting room. 
Inside the emergency room and inpatient recovery rooms should be a place for family members to stay. It should be in the same room, but 
separate enough to stay out of the way of the doctors and nurses. It should also provide the same level of comfort that one would find at home 
or at a nice hotel. This can be done with warm colors, comfortable couches, and even pull out beds. 

Staff 
It is just as important to keep the comfort of the staff in mind as it is the patients'. A staff that is in a comfortable environment will feel less 
stressed and make fewer mistakes. Soft floors where doctors and nurses routinely walk will help reduce pain in the legs and back. A well 
designed nurses' station will help with organization and prevent mistakes due to miscommunication. The staff room should be well lit at all 
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times. Natural light during the day will help reduce stress.and bright lighting at night will help with the circadian rhythm. The staff should also 
have access to showers, locker rooms and conference rooms. The nurses' station should not be divided up because it breaks up unity between 
the nurses and isolates one side of the wing from the other. 

Mission Statement 
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The purpose of this project is to design a 50 bed level Ill trauma center for Cloudcroft, New Mexico using elements gathered from studies from 
the Center for Health Design in order to create an environment that helps expedite recovery time for patients. By focusing on the issues of light, 
sound, infection control and the physical environment, this facility will reduce stress for both the doctors and patients. By reducing the stress of 
the doctors and improving conditions for communication, the medical staff will be less likely to make mistakes. By reducing the stress of the 
patient, they will naturally be able to recover quicker than patients in a high stress hospital. With the incorporation of these techniques and the 
addition of family spaces, the hospital will become a healing environment that encourages family participation and allows the relations between 
different staff members to be more cohesive. 

Goals and Objectives 

To Create a Healing Environment Where Patients can be Treated Quickly and Safely 

Design issues 
Make the emergency room quickly accessible to patients driving up and those being dropped off by an ambulance 
Eliminate confusion upon entering the hospital using wayfinders and staff to guide patients where to go 
Incorporate up to date telecommunication devices to allow nurses and doctors to quickly access a patient's medical history 
Design the all patient rooms to be in sight of the nurses' station 
Abide by all forms of code that apply 
Provide adequate lighting in places that may seem places of possible attack 
Provide ample security for the medical staff and patients 
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To Provide Healthcare to a Community that has a Variety of Needs 

Design Issues 
The hospital will be treated as a 24 hour clinic, so it must be prepared to handle the workload of one 
Must include a pharmacy, OB/GYN, and examination rooms separate of the Emergency Room 
The cafeteria can also be used as a restaurant for the community, so adequate seating would be necessary 

To Provide a Healthcare Facility that acts as a Healing Community 

Design Issues 
Use of Light 

o Exposure to natural lighting for patients during the day, especially, morning light 
o Exposure to natural light for the staff during the day 

• Use of fenestration and indirect lighting such as sun wells throughout the building 
• Exposing the staff room to natural light 

o Allowing the patient to control the amount of light that is in the room, be it natural or electric 
o Ample electric light for staff at night 
.o Brightly lit staff room at night 

Use of Sound 
o Sound absorbing materials such as acoustic ceiling tiles in each room 
o Walls that go up to the ceiling 
o Single bed rooms 
o Avoiding materials that reflect sound 
o Avoiding use of machinery that causes sound when possible 
o Allowing the patients to control the volume and type of music in their room 
o Allowing the medical staff to control the volume and type of music in the nurses' station and staff room 

Control of Infection 
o Allow for the design of the building to be flexible enough to isolate places of construction or remodeling 
o Use HEPA filters 
o Single room beds 
o Design rooms so that hand sanitizers are easily accessible and easy to replenish 
o Put hand sanitizers in key points in the hallways 
o Design locked cleaning closets in each room 
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·o Design separate pathways for sanitation .crews 
Physical Environment 

o Soft floors for medical staff 
o Address the issues of light and sound mentioned above 
o Allow the patients to adjust the temperature in their rooms 
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Spatial Relations 

Staff 
Cafeteria 

\ \ 
Administration Support 

Entrance 
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Activity /Spatial Analys'is 

Public 
Drop off Point 
Lobby/Waiting Room 
Cafeteria 
Pharmacy 

Diagnostic/Treatment 
Emergency Room 
Surgery 
Imaging/Labs 
Clinic 

Inpatient 
Long term patient rooms 

Administrative 
Patient Information 
Hospital Information 
Staff 

Support 
Food Services 
Cleaning Services 
Maintenance 
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Public: 

Drop off Point 
The patient drop off point should stand out and be obvious. Not only should there be no confusion, but there should also be a continual 
flow of traffic. In order to provide this, it would be easiest to have traffic move in a counter clockwise circulation so the injured 
passenger can get out while the driver can go to conveniently located parking. It should also provide protection from harsh weather, so 
as not to exacerbate the condition of the patient. 

Lobby /Waiting Room 
The lobby should contain easy wayfinding devices as to avoid confusion of where to go upon entry. It should include an information desk 
as well for visitors who don't need to go to the emergency room, but still need to make use of other facilities within the hospital. The 
Waiting room should provide a comfortable atmosphere to reduce stress. A home-like environment gets better responses than a cold, 
sterile environment. It will also contain a gift shop for friends and family members to use. 

Cafeteria 
A place is needed for doctors and visitors to go to eat. This place must provide a relaxing atmosphere and a sensory escape from the 
other parts of the hospital. Good, natural views for this room can help accomplish that. This space can also serve the-community as a 
restaurant or as a local gathering place . 

. Pharmacy 
This place will serve as a place where patients can get medicine without having to be admitted to the Emergency room. It will be 
accessible through the main lobby. 

Diagnostic/Treatment 

Emergency Room 
The emergency will be easily from two points: the lobby and ambulance drop off. It will be equipped to provide level Ill trauma care and 
will have its own security and waiting room. Each room in the ER will be visible from the nurses' station, will have its own private 
bathroom, and will have room for family members to visit or stay the night without being in the way of the doctors. 

Surgery 
The surgery ward will be equipped with operating rooms, preparation rooms, and easily accessible sterilization equipment. It will also be 
located as close to the ER as possible for time considerations, as well as have its own Intensive Care Unit. 
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Imaging/Labs 

Clinic 

This area will contain imagery equipment to provide such functions as CAT scans, MRls, X-rays, and Ultra sounds. Labs will be equipped 
to examine blood and urine samples to help make diagnoses. Both types of rooms will be located as close to the Emergency rooms and 
surgery ward as possible, as well as being located in a position to be easily accessible for long term patients. 

This space will serve to be an area where people who do not have a medical emergency, but still want to see a doctor for other reasons 
will go. It will be accessible through the main lobby and will stand apart from the Emergency Room so as not to get into the way of the 
functions going on in there. 

Inpatient 

Long Term Patient 
This space will be for patients who don't fit in the outpatient category. They may require more than one surgery, a few days of recovery, 
or additional recovery time. Each room in the space will be visible from the nurses' station, and will be located close to the imaging 

department . 

. Administrative 

Patient Information 
This space will deal with the admission, cost, and payment of the patients. It will be equipped with computers, fax machines, and 
machinery capable of taking electronic payments. 

Hospital Information 

Staff 

This area will be in charge of the cost, operation, and maintenance of the hospital. It will have conference rooms, staff rooms, and will 

be responsible for keeping the financial records for the hospital. 

This space will be dedicated to the staff of the hospital and will include break rooms, locker rooms, shower rooms, and bunk beds for 

doctors who are on call. 
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Support 

Food Services 
This space will be designed for those in charge of preparing food for the hospital and cafeteria. It will also have direct access to the 
loading dock in order to make resupplying easier. 

Cleaning Services 
This area will be for the storage of cleaning materials as well as the location for cleaning equipment such as mops, buckets, washing 
machines, and dryers. It will also include the central location for waste and trash, and will have immediate access to a direct route to 
the dumpsters. This area will be easily accessible to all areas of the hospital in or to provide convenient cleaning. 

Maintenance 
Thi~ space will be for those in charge of the repair and · upkeep of the machinery of the hospital. It will also house the networking 
equipment for all of the telecommunication devices. 
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Public Spaces 
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·oiagnostic/Treatment 

Support 

Ambulance 

'Nurses Station 
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Inpatient 

Nurse 

Support 
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Administrative Rooms 

Patient Info 

Staff Room 1--r----
Break Room 

Administration __ ___,M ..... en's Shower 

-------------. Locker Rooms 

women's Shower 
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Support 

Cafe Underground 
Cleaning 

~ 
Entrance 

Storage 

/ 
Kitchen 

Trash 

/ ~ / ------ Linen 

Food Storage Loading Dock 

I 
Maintenance 

IT Closet 
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Space Summary 

ADMINISTRATIVE I PUBLIC: 

Administration 1,500 

Admitting 600 

Case Management 360 

Conference I Education 500 

Finance 650 

Gift Shop I Volunteers 300 

Human Resources I Employee Health 1,200 

IS 1,250 

Lobby 1,500 

Med Staff Services I Medical Library 1,200 

Medical Records 750 

Nursing Services 500 

On-Call 450 

Pastoral Care I Chapel 300 

QA/ Inf. Ctl. I Performance Improvement 500 

Subtotal 11 ,560 
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Emergency Department (ED) 10,000 

Diagnostic Imaging: 8,500 

CT (1) 

General/R&F (6) 

MRI (1) 

Mammography I Stereotactic (2) 

Ultrasound (2) 

Echo (2) 

Invasive I Non-Invasive Cardiology 3,500 

Laboratory 1,500 

Morgue 

Pre-Admit Testing 500 

Clinic 2,500 

Surgery 10,000 

Same Day Surgery I OP Surgery 

Post-Anesthesia Care Unit (room for 6 beds) 

Subtotal 
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Intensive Care Unit 9,000 

Neonatal Intensive Care Unit 2,000 

Medical/Surgical Nursing Unit 20,000 

Pediatric Nursing Unit 2,200 

Women's Services: 

Labor, Delivery, Recovery 2,500 

Post-Partum Unit 1,500 

Subtotal 
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Central Sterile Processing 1,500 

Dietary Services 4,500 

Engineering I Plant Operations 3,000 

Environmental Services 1,500 

Mail Room 150 

Materials Management I Purchasing 2,000 

PBX 150 

Pharmacy 2,000 

Security 850 

Support Staff Services 1,000 

Subtotal 

Total DGSF 101,910 

DGSF to Building Gross Conversion Factor x 1.30 

Total BGSF 132,483 
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Bronson Methodist Hospital, Kalamazoo, MI 

Shepley Bulfinch 

To improve customer care and convenience, the hospital is zoned off by activity. 
Each space is made accessible form the parking lot and is also connected vertically 
to prevent a long migration from one side of the site to the other. The lobby 
includes interior landscaping in its three story atrium, and the abundance of 
windows allows for natural light to flow throughout the building. 
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Florida Hospital Heartland Medical Facility 

Perkins and Will 

This facility was designed with functionality as its number one goal. 
It connects clinical and office spaces in order to reduce time getting 
from one to another. It also joins spaces in an effort to increase 
resource sharing. It was also designed to allow for vertical and 
horizontal expansion when the need arises. The pictures show the 
incorporation of water features and lighting on the site. 
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Ball Memorial Hospital, Muncie, Indiana 

HDR 

Focusing on style and dignity, this hospital delivers first class health 
care. It focuses on the health and wellbeing of the families as well 
as the patient and is incorporated with the rest of the campus 
through the use of the surrounding architecture. This hospital 
serves to show that healthcare does not need the face of sterile and 
cold in order to be effective. 
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High.Resort.Medical Office Building, 
Presbyterian Health Services, Rio 
Rancho, .NM 

Dekker, Perich, Sabatini 

This specialty clinic is part of a 50 bed, 90,000 square foot 
health care center designed for Rio Rancho, New Mexico. It 
is designed for a small community and uses local materials 
to create a warm and welcome atmosphere, as well as to 
cut down on cost. 
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Cloudcroft, New Mexico 

(All information on Cloudcroft is from Wikipedia.org) 

Cloudcroft is a village in Otero County, New Mexico and is within the Lincoln National Forest. The population was 749 at the 2000 census. At 
8,600 feet above sea-level in an otherwise arid region, the mild summer makes it a popular tourist attraction in West Texas and New Mexico. It 
was named by Fodors in 2002 as the Number 3 "Most Overlooked and Underrated Destination Spot."[1] Tourism remains the primary economic 
driver of the village. 

Geography 
Cloudcroft is located at 32°57'17"N, 105°44'26"W (32.954680, -105.740500)GR1. Elevation is 8663 feet. According to the United States Census 
Bureau, the village has a total area of 3.9 km2 (1.5 mi2), all land. 

Demographics 
As of the censusGR2 of 2000, there were 749 people, 320 households, and 224 families residing in the village. The population density was 
192.8/km2 (500.2/mi2) . There were 920 housing units at an average density of 236.8/km2 (614.4/mi2 ). The racial makeup of the village was 
92.66% White, 0.80% Native American, 0.53% Asian, 3.47% from other races, and 2.54% from two or more races. Hispanic or Latino of any race 
was 15.49% of the population. 

There were 320 households out of which 29.7% had children under the age of 18 living with them, 58.1% were married couples living together, 
7 .8% had a female householder with no ryusband present, and 30.0% were non-families. 26.3% of all households were made up of individuals 
and 8.4% had someone living alone who was 65 years of age or older. The average household size was 2.34 and the average family size was 2.82. 

In the village the population was spread out with 24.3% under the age of 18, 4.5% from 18 to 24, 24.4% from 25 to 44, 31.4% from 45 to 64, and 
15.4% who were 65 years of age or older. The median age was 43 years. For every 100 females there were 98.1 males. For every 100 females age 

18 and over, there were 96.2 males. 

The median income for a household in the village was $40,795, and the median income for a family was $52,292. Males had a median income of 
$40, 750 versus $27,083 for females. The per capita income for the village was $21,301. About 8.7% of families and 9.9% of the population were 
below the poverty line, including 14.0% of those under age 18 and 5.2% of those ages 65 or over. 
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History 
In the 1890s the El Paso and Northeastern Railroad organized by the Eddy brothers, Charles Bishop Eddy and John Arthur Eddy, arrived in the 
newly founded town of Alamogordo with interests in continuing the rail line northward to the mining town of White Oaks and beyond. This 
required a steady supply of timber. The Eddy brothers sent a survey crew into the Sacramento Mountains to determine the feasibility of laying a 
railroad line up to the summit to forest. In the fall of 1898, the crew reported that such a line was not only possible, but the area could attract 
visitors. The name of Cloudcroft - a pasture for the clouds - was suggested. Work on the line soon began. 

By the end of 1898, the line had been extended as far as Toboggan Canyon, and construction was started on a pavilion at the summit, which 
would provide accommodations for the anticipated tourists, once the line was completed. It consisted of a dining room, kitchen, parlor, 
entertainment hall, and 40 tents, set on wooden platforms. In June of 1899, The Pavilion was formally opened by John Arthur Eddy. The first 
visitors rode the train as far as Toboggan and finished the trip by stagecoach. Subsequently, glowing reports in area newspapers made 
Cloudcroft a popular destination. An additional resort, The Lodge, was built in 1899 as a more upscale alternative to The Pavilion. The railroad 
line arrived ·in Cloudcroft proper in early 1900 and in June 1900 the train depot was finished, located about 250 feet west of The Pavilion. The 
building was occupied in June 1900. Meeting the train became a daily festivity in the village. At this point, three trains a day arrived in 
Cloudcroft, hauling lumber, mail, and passengers. 

In 1909, The Lodge burned down and was rebuilt at its present location in 1911. The Pavilion also burned down on two separate occasions in the 
1920s, but was rebuilt each time to conform to the original plans. 

The Lodge had several famous guests: Judy Garland, Gilbert Roland, Clark Gable, and Pancho Villa. In the 1930s the resort was managed by 
Conrad Hilton, who was born and raised in San Antonio, New Mexico. According to reports, Hilton was familiar with The Lodge and wanted to be 
closer to his family, while his own hotel chain slowly began its climb to prominence. 

As automobiles grew in use, the train line began losing money. The last passenger train was in 1938, and the last freight train. was in 1947. Since 
then, tourism in Cloudcroft has grown b~yond The Lodge and Pavilion and into Burro Street near Highway 82 where many small shops and 
restaurants have sprung and summer street dances are hosted. The local population has not grown exceedingly in the past decades, sitting 
between 700-800 residents. 
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Site 
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The site for my building is located east of Zenith Park, on Highway 82. This site is ideal due to its location at the intersection of the majority of 
the major roads in town. This will enable the injured to'get to the hospital quickly, no matter where they are in town. It also enables the EMS 
teams to reach anyone in town from any of the major streets. 

The site itself is a slope up 160 feet, with a flattened top. All views except to the southwest are of nature and include hills, parks, and mountains. 
The view to the southwest overlooks the town and local residences. Ideal access onto the site is from the south, at the intersection of all the 
roads (red). Ideal support access is at the east and west, where the grade returns to the same elevation (yellow). This will allow for underground 
access to the building. The black represents the spine of the site, where a 20 foot hill divides the top into tow distinct north and south parts. 
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Process 
My initial ideas for the building would radically change as I designed and redesigned. I began by laying out the floorplan according to adjacent 
rooms that were identified in my brainstorming. The idea of flow was prevalent in the first ideas, but the practicality of my first design made the 
flow awkward. That became a focus of my second design, but that too had many flaws. My third design took the strong points of both and with 
those I was able to make a layout that fit to my original intentions for the building. 
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My first design was able to isolate patient entry to the site from ambulance and faculty, and made use of the hill top by staggering the 
emergency part of the building from the recovery part of the building. The flow, however, was awkward from the emergency room to the 
diagnostic area, and finally to surgery due to an isolated diagnostic area on the east side. 
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My second design addressed the issue of flow and 
separation better than my first. It also kept in mind 
site access and making use of the hill on which it was 
located. Its major flaw was the high potential for a 
dead core. If any additions were made in the future, 
the core of the building may go unused and become 
wasted space. Also, due to the nature of the design 
and the structure it would require, the building made 
it very difficult to expand. 

h 
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My third and final design took the strong points of the 
first two and made them functional. With emphasis 
on access to the site and flow, it also took into 
account room for expansion and views for the 
inhabitants. 
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Focus and Issues 

By now I had established two new foci for my project: to bring in natural light to patients and visitor when possible and to avid maze like layouts 
in order to reduce the stress of the people working there. With the idea of patient flow being a top priority, I developed a layout that allowed 
emergency _patients to enter the site and find immediate access to the Emergency Department. From there, the layout of the building would be 
centered on how to get the patient to diagnostic, surgery, or inpatient facilities in a quick fashion. One issue that had to be kept in mind was the 
parallel flow of the patient's families to these places. The families had to be allowed a waiting room for all of these places, yet still needed to be 
separated from the patient flow of the building. While these issues were kept in mind for the overall design, the design of each department had 

· issues of their own. Diagnostic had to be in a place where light could be controlled, as did surgery. A surgical layout included spaces for the 
doctor to scrub, and then enter a sterile hallway where sterile equipment was kept, then access from the hallway to the surgery room. All 
patient rooms needed windows to the outside, while examination rooms did not. The NICU had to be kept under controlled lighting as well, and 
it was a good idea to separate it from the Labor Delivery Units and the Well Baby Nursery for matters of sensitivity. Each department needed its 
own restrooms and break rooms, and the surgery unit required a shower and locker room that allowed the clean doctors to enter the sterile 
hallway. More issues were brought up that required planning and careful layout in order to avoid an overly complex design. 
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Critique 

While the overall layout was effective, certain issues in the design needed to be addressed. To begin, the medical/surgical nursing unit had too 
much space in the hallways. A reduction to 8' wide was called for. The LDRs needed to be bigger to allow for a more comfortable overnight stay 
with family members, and in the north east corner of the building fire stairs were needed. The waiting room on the second floor needed to be 
reduced, and the ICU units need to be increased. Also it was recommended that I remove two of the current fire stairs in the NICU/ICU wing. On 
the first floor, the lobby and administration lobby were too big, and the space next to the stairs was being unused. The morgue could be moved 
to below ground, but I needed to find a better solution for the Lab and incorporate it with the rest of the building while at the same time open 
up the sterile corridor to allow flow back into the sterilization room. Finally, I needed to reduce the size of the examination rooms in the 
Emergency Department. 

Response: 

For the medical/surgical nursing unit, I decreased the halls and added in spaces for linen, medicine, equipment, office space, and bathrooms. 
increased the LDRs to allow for more room for family, and added in an emergency stairway. For the waiting room on the second floor, I 
decreased the size and added rooms for family counseling and spaces for a chapel and office. By removing the fire stairs, I was allowed more 
room for the NICU and ICU break rooms. On the first floor administration wing, I added offices and removed the lobby space. For the main lobby, 
I reduced the size by partitioning off the. stairs and elevator with a glass wall and adding in units for payment. The morgue found its way into the 
basement with access from either wing to avoid any awkward situations with the deceased, and the lab was moved to a more central location, 
which also allowed the sterile corridor to be isolated from the rest of the hallways. The sizes of the rooms for the ED were corrected, which 
allowed for more room for the triage center. 
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Site Plan: Located between camping grounds and 
residential areas, the site can be accessed by 
ambulance or private car off the main highway that 
runs through town. 

56 



First Floor and Structure 
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Third Floor and Structure 
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Waiting Room 
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Patient Room 
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South West Exterior 
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Final Thoughts 

This projected marked my first attempt at a health-care facility. The amount of information that I gained from this experience will prove 
invaluable in my future career as an architect. Scott and Dan were fountains of information, and I only regret not knowing which questions to ask 
sooner. Glenn Hill was the solid foundation that I could rely on when I felt the project taking my feet out from under me. He was able to give me 
a different view of my project every time I needed one, and for that I thank him profusely. Most of the design was trial by error; the common 
rules to designing a hospital and things that work and don't work are second nature to seasoned architects like Scott and Dan, but not to me. 
Overall, I am very pleased with what I have accomplished. Having been in a hospital for surgery twice in my life, I can understand what a 
difference it makes to have something simple as a nice view from your window. I would like to close by thanking all the people who have been 
patient with me through this project and through my studies at Tech. My parents, Rey and Lollie, have been a constant source of support and 
inspiration. It is to them that I owe much of what I am today. My aunt, Rita, and my sister, Luz, have always been there for me with words of 
encouragement and enthusiasm. To all of my professors, even the ones who I only met in the halls or at reviews, you are the ones who have 
opened up a new world for me, and words can't begin to express my gratitude. Every professor I have had has given me a new outlook on 
architecture; a trait that I think makes Tech the unique to all the other colleges. And finally, to all my friends that I have known over the years at 
Tech. Many have left, and I will be leaving just as many behind, but it was all of you that made Lubbock my home since 2001. Thank you for the 
priceless memories. 
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