DETERMINANTS OF MEDICAL CENTER DEVELOPMENT PATTERNS
A WHITE PAPER

Introduction. The Bookin Group LLC (TBG) and THA Architects have been retained by
the Portland Bureau of Planning and Sustainability (BPS) to provide assistance in its
Institutional Campus Growth Policy Project. Task 3 of the work scope is as follows:

3. Research national trends and best practi@s including:

b. Identify the programmatic, fiscal, demographic and technical factors that drive campus
development. Translate these into development trends and best practices that permit full
build -out of campuses including, but are not limited to, incre ased density/intensity
including structured parking; outward expansion; development of satellite campuses,
and other options.

Prepared by TBG, the purpose of this white paper is to provide information about the
factors that drive the design of medical centers; THA is developing a companion white
paper related to the development of college/university campuses .

Brief History of Medical Center Planning in the US . In the first decade of the 23t century,
the health industry experien ced an unprecedented building boom to upgrade/replace
aging hospitals; accommodate new technologies and treatment modalities including a
major shift to outpatient care; and address patient and physician preferences. In 2010
alone, the healthcare industry spent about $20 billion in new and renovated facilities 1.

The typical post-war community hospital has evolved in the past seven decadesinto a
complex medical center with the inpatient hospital as the core facility. The modern
medical campus contains a wide array of administrative functions ; sophisticated
inpatient/ outpatient diagnostic and treatment services; on-campus office buildings for
private and employed physicians and allied medical professionals ; medical/nursi ng
schools, research laboratories fithess centers and retail services such ascafes, gift shops,
optical shops and pharmacies. As a result, the campuses of community-based as well as
tertiary and university medical centers have grown rapidly both upward and outward in
recent years

Because of concerns about patient safety and treatment efficacya wide range of state and
federal agencies and national non-profit organizations regulate medical centers and
inpatient/ specialty centers on aspects of construction, operation, staffing and equipment .
For example, the Facility Guidelines Institute (FGI), a joint venture of the American
Institute of Architects Academy of Architecture for Health and US Department of Health

and Human Services (DHHS), has regonsibility for preparing Guidelines for Design and
Construction of Health Care Facilities. DHHS requires adherence to these guidelines for

'Planning, Design and Construction of Health Care Facilities, Kristine M. Miller. Senior Editor [Joint
Commission on Accreditation of Healthcare Organizations (JCAHO), 2006) Chapter 1,

0Considerations in Building Health Care Facilities:t

2 According to Thane Eddington, AlA, health care architect at PKA Architects and Planners, the

Sta e of Oregon uses its own guidelines that ar

updated guidelines (Visit on 4/21/12).
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purposes of federal Medicare reimbursement, which virtually all healthcare facilities
receive. The federal government also has outsourced the accreditation of medical facilities
to a non-profit organization, the Joint Commission on the Accreditation of Healthcare
Organizations (JACHO). Every health care facility undergoes a very rigorous re-
accreditation review every three years.

It is not necessary for land use planners to understand these regulatory/accreditation
requirements indepth 8t o a certain extent, heal t-hbutagtar e f
is important to understand that medical center development occurs at the intersection of
medical industry requirements and land use regulation.

Future Trends Affecting Delivery of Health Care in the US. Health care in the US is
undergoing major changes. As the focus from inpatient to inpatient care continues to
accelerate, future design of new and renovation of existing medical centers will be
influenced by the3following big o0fouro

A New, advanced methods of health care delivery;

A New technologies and treatments;

A Changes in health care reimbursement;

A Evolving social, cultural and environmental factors.

Specifically, program planning and architectural design will be significantly determined
by the following 6 g | o tremds:6

A Proportion of patients admitted for inpatient treatment will continue to decline, shaped
by new treatment modalities/technologies, cost reduction/ reimbursement pressure and
patient preference.

A As a result those patients who are admitted will be of higher acuity & e.g., frailer and
sicker & and, thus require a higher level of care and possibly longer lengths of stay. This
will be compounded by the aging of the US population since the elderly often have
multiple d iagnoses/illnesses. Thus, projecting total beds is difficult as factors cut both
ways, e.g., lower proportion of inpatient admissions due to technological advances,
patient preference and reimbursement pressure offset by growing aged population with
higher medical acuity.

A At same time, inpatient care is moving to more patient -centered focus including 1)
treating the patient vs. the disease 2) providing diagnosis/treatment at the bedside to
minimize patient transport to other locations ; and 3) increasing integration of family
members asinformal caretakers.

A There is a ®ntinued move to single -bed rooms for variety of reasons including need for
privacy, noise reduction , infection control and space for families.

A Inpatient rooms will increase in size to accommodate 0 uni ver s al acuityéo,
of sufficient size that it can be converted into a higher-acuity (intensive care/coronary

® Building Type Basics for Healthcare Facilities, Richard L. Kobus, Ronald L. Skaggs et.al.(John
Wiley& Sons, Inc., 20M0), Page 190.
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care) level to accommodate larger number of caregivers, provide electronic monitoring
capability (telemetry); wiring for complex equipment for later installation ; and
room/facilities for family caregivers. All single rooms will have private toilet and

shower facilities.

A As a result, there will be a modest increase in additional inpatient beds and on-going
remodeling of exi sting nursing uni ts t o provide e
accommodate new equipment and techniques.

A At the same time, there will be increasing use of transitional sub-acute (nursing home)
stays and home-health services to reduce length of expensivehospital stays.

A There will be continued concentration of specialty -related outpatient services on
medical center campuses where highly-specialized equipment 6 e.g., MRIs & can be
used for both inpatients and outpatients. This includes office space for private and
hospital -employed physicians particularly in the procedure-driven medical and surgical
subspecialties, who need access to their hospitalized patientson a daily basis, access to
sophisticated diagnostic/treatment equipment and services; and othersubspecialists for
patients with multiple medical diagnoses. At the same time, primary care physicians &
internists, family practitioners and pediatricians o who provide patients with
preventative and routine health care, do not need all of the subspecialty services offered
on a medical campus and therefore, can be clustered in off-campus centers with basic
support services such as laboratory, diagnostic imaging and physical therapy.

A Other factors influencing the provision of health care, and, thus, the physical settings in
which it is provided include:

i Changing types of nursing care/support by moving to less -trained providers such
as licensed nursing assistants.

0 Increasing reliance on electronic medical
charts from various locations .

Medical Campus Design. The development of institutional campuses is driven by:

0 Programming: What goes on inside various buildings including human and
technol ogi cal requirements and required int

i Urban design/co ntext: How the campus buildings are arrayed on the physical
landscape including local factors such as land availability, topography, climate, and
indigenous architectural styles.

i Land use regulations: How local zoning and other codes shape development
through imposition of development, design and performance standards.

As a basic planning principle,-oc0abbl gdgbod pkaet
true for a medical center campus that has a critical hierarchy of f aci | i ti es from
outward:
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Inpatient nursing units

Ancillary services that support only inpatient units

Emergency department/ ancillary services that serve both inpatients and outpatients
Outpatient offices for private/hospital -employed specialty/primary care physicians
and allied medical providers.

Parking

Basic Considerations. There are several basic planning principles that underpin medical
campus design, starting with the inpatient hospital:

A

>\ >\

>\

Community need, e.g., demographics, service availability/deficiencies.
The health, safety, comfort and satisfaction of patient, staff and medical professionals.
Accommodation of evolving technology and treatment modalities

Environmental considerations, e.g., water/energy usage, waste disposal, building
siting/materials.

Efficiency, e.g., time/energy to for patients, staff and equipment to move within
buildings and throughout campus.

Inpatient Nursing Units.  The core of a hospital is the nursing unit tower, which contains
all of the inpatient beds for a full range of acuities, e.g., critical care, general
medicine/surgical and specialty units for adults, children and/or infants. Because of
overnight occupancy, the inpatient hospital has the highest requirements of any campus
building for life -safety, seismic and handicapped acessbility and most complicated
service requirements, e.g., water, power, medical gases, ventilation, infection control.

Several health care standards of care and code requirements dictate the configuration of
typical nursing units:

A

As of 2012, virtually all inpatient hospitals have moved to private rooms, even
converting old two -bed rooms to single occupancy for a wide range of reasons
described above. Moreover, in new and renovated nursing units, there is a move to
ouniversal a Aalillustrated rinoFmunes 1y such rooms average 240 gross
square feet (ggf), about 40-50% bigger than typical patient rooms, as necessary to
accommodate future trends in inpatient care described above.

All patient rooms must have an outside window, whether o perative or not, to provide
natural light. As a result, patient r ooms must be on an outside wall with all support
services 8 central and decentralized nursing stations, clean/dirty utility rooms,
equipment storage & clustered in the middle.

The ideal unit configuration is one with the shortest distances from the nursing

station(s) to all patient rooms to promote patient safety and reduce staff travel time

and fatigue. Typical nursing units have 2 -3 pods of 1012 beds for a total unit size of 24
0 30 beds.Larger hospitals may have two or three nursing units per floor with as many
as 6072 beds. Time/distance efficiency is so critical that:
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€é. The cost of construction is but a smal/l part
Over the lifetime of the building, construction costs have averaged only 6 percent of operating
expenditures. It can be demonstrated (in todayds
staff member or equivalently salaried employee can save a million dollars in constr uction costs.

The reductions in staff possible with new construction of efficient units can often pay for the

unit. 4.

A These basic requirements have resulted in several unit configurations to maximize the
number of inpatient beds in a unit while minimizing collective distances travelled.
Several of these are illustrated in Figure 2.

A Even in many community and suburban hospitals, nursing units are stacked in multi -
floor towers to 1) provide the maximum outside wall surface and 2) vertically stack
plumbing, power, and ventilation and elevator shafts. A key consideration is the
movement of inpatients, who by definition are ill, injured and/or frail ; staff and
equipment efficiently in terms of both time and energy. Moving vertically utilizing
elevators is more efficient than moving the same distancehorizontally on foot.

In-hospital inpatient/outpatient ancillary services. In addition to inpatient units
themselves, inpatients need a full range of diagnostic, treatment and support services
during their stays. The facilities that exclusively serve inpatient units or serve
inpatients/outpatients must be located in the impatient hospital, so that care providers
and other staff have immediate physical accessibility to inpatients units and/or inpatients
who must be transported to these facilities & surgical suite, diagnostic imaging 6 can do so
through internal points of access. The physical co-relationship of inpatient units to various
ancillary services, known as adjacencies, are very complexasillustrated in Fig ure 3.

In a recent benchmark study of 12 American hospitals ranging in size from 130 to 710

inpatient beds, there was an average of 2,670 gsf/inpatientbedi n t he i nstituti
hospitals. To put it another way, of total space in the main hospital, 35 d 40% is occupied

by inpatient units; 35 8 40% diagnostic and treatment services; and 158 25% non-medical

support and administrative services 5.

*bid., Page 181.
SHKS Architects, in a study for an unnamed West Coastmedical center, 2010.
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FIGURE 1
EXAMPLE OF UNIVERSAL ACUITY PATIENT ROOM
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Source: Clark-Kjos Architecture, Inc., for Good Samaritan Community Hospital, Puyallup, WA.
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FIGURE 2
EXAMPLES OF INPATIENT NURSING UNIT CONFIGURATIONS

4 A recent adaptation of the
compact circular plan

at Brigharn and Women's
Hospital, Boston,
Massachusetts (TK&A).

1 Single Patient Room
2 Single Patient Isolation Room
3 Anteroom
4 Nurses’ Station
5 Patient Nurses’ Station
6 Clean Utifity
7 Soiled Utility
8 Physicians’ Workroom
9 Office

10 Staff Conferencce Room

11 Elevator Lobby

12 On Call Area

13 Lounge

14 Procedure Room

15 Prep
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Source: Building Type Basics for Healthcare Facilities. Pages 141, 156, and 150,
respectively.
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FIGURE 3
INPATIENT HOSPITAL ADJACENCIES
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