
The future of healthcare facilities depends not only on the technological 
advancements of equipment and techniques, but on the ways in which a hospital 
functions as a business operation. This piece will explore the relationship between 
healthcare design and the positive financial impact on the institutions which 
implement them. Today health institutions are facing the ever increasing challenges 
of maintaining positive cash flow. Healthcare design is evolving to promote wellness 
and healing for patients, but it is only recently that measurable outcomes have been 
documented. These outcomes, results of evidence-based design, are being used to 
facilitate the process of incorporating designs that benefit not only the patients, but 
the hospital staff, executives and real estate developers as well. While integrating 
such features may present an increase in upfront costs, many hospital administrators 
and developers are discovering long term savings. While significant research has 
been conducted on the environmental benefits of sustainability, this piece will focus 
specifically on evidence-based design and its relationship to the financial stability 
of healthcare institutions. From noise reduction, hand-washing stations and single 
patient rooms to the use of color and art, this piece will explore various solutions 
to the challenge of generating a positive revenue stream and how healthcare 
executives and developers can expect a true return on their investment. 

The Center for Health Design (CHD) is a collection of professionals dedicated to 
improving healthcare through evidence-based design. In 2000, the CHD embarked 
on a mission to provide examples of such designs that have measurably improved 
the quality of care and the financial performance of a selected project. These 
exemplary health facilities, dubbed “Pebble Projects,” are intended to showcase the 
positive results of evidence-based design, from lower operational costs to higher 
patient satisfaction. 

Since 2000, the CHD has profiled 36 Pebble Projects, one of which is the Barbara 
Ann Karmanos Cancer Institute in Detroit, Michigan. In one of the Alumni Pebble 
Projects, researchers studied two inpatient nursing units renovated by Hobbs+Black 
Architects. With units servicing cancer specialties, the concept was to provide an 
environment fostering care, compassion, residential warmth, dignity and a sense of 
wellness. The healing environment criteria involved simple ways to turn the bleak 
nursing units into a comfortable space for patients and staff alike. Natural lighting, 
noise reducing materials and the use of art and color all contributed to the wellness 
environment. According to Hobbs+Black Principal and lead medical planner John S. 
Barker, “We didn’t have a big budget. But you can do something that makes a lot of 
difference, and do it within budget” (Cassidy 2003). 
The results of the study included documented evidence of elevated patient 
satisfaction, improved nursing productivity and reduced operational costs. Nursing 
attrition fell from 23% in the old units to just 3.8% in the new units (Livingston, 2004). 
This is important not only to the nursing work environment, but the lower turn-over 
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rate has significantly reduced training and orientation costs for the Institute. Twelve 
months prior to the opening of the unit, the financial impact of losing 5 nurses and 
rehiring 5 nurses was approximately $66,000 in orientation costs alone. A year 
after the new unit opened, the cost of losing one nurse and rehiring one nurse was 
approximately $13,200. In training costs alone, the Karmanos Cancer Institute was 
able to recover approximately $52,800 in twelve months. 

In addition to nursing attrition, several other clinical outcomes from the project 
indicate that the renovated units influenced the healing environment of the Karmanos 
Institute. In comparing the old unit with the redesigned facility, sickle-cell patients 
used 54% less self-administered narcotic (and 16% less total narcotics) which 
resulted in a significant savings in drug costs. Medication errors decreased by 
37% due to the renovation of medication rooms; the new space was designed with 
adequate room for the busy staff and plenty of counter space for documentation. 
In another study by independent research firm Press Ganey Associates, patient 
satisfaction scores rose by 17% (Cassidy, 2003). 

The renovated nursing units at the Barbara Ann Karmanos Cancer Institute 
yielded significant results: medication errors decreased by 3.7% and patient 
satisfaction scores rose by 17%.
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In an article entitled “The Business Case for Better Buildings,” several healthcare 
executives, researchers and architects used data compiled from a number of these 
Pebble Projects and created a conceptual institution dubbed “Fable Hospital.” By 
analyzing the data from previous Pebble Projects , along with the countless studies 
on the relationship between environment, patient satisfaction and operational 
costs, Leonard L. Berry and his team were able to predict the financial outcomes 
and determine cost savings for Fable Hospital. The initial investment of adding $12 
million to the construction budget was recovered after only one year of operation, 
according to their research. 

The average cost of building a conventional hospital today is $240 million (Berry Et 
Al., 2004). As with any new facility, careful attention must be paid to analyzing the 
operational costs of running said facility. For the healthcare industry, this includes 
everything from paying the utilities, training new staff, maintaining a sterile work 
environment, implementing the latest life-saving technologies as well as insurance 
and litigation costs. By looking at the broader picture of the operational costs of the 
hospital, healthcare executives and developers are able to see evidence-based 
design as an investment in their long term goals and objectives. Missions and 
visions, while unique to each hospital system, share similar objectives that include 
providing quality healthcare for the patients of their communities. This universal 
vision can be achieved by utilizing designs which have documented evidence of 
measurable outcomes. Such evidence includes an increase in patient satisfaction, 
decrease in stress/anxiety which reduces immune function, decrease in nosocomial 
infections and an overall reduction in the duration of the average hospital stay 
(Ulrich, et al., 2005). 

These designs, while ultimately benefiting the patient, are also intended to benefit 
the physicians and staff who are employed at the facility. One example concerns 
the issue of noise and sound levels in the hospital. Noise reduction, achieved by 
using private patient rooms combined with sound absorbent materials in the floors, 
wall and ceilings, allows patients to recover in a quieter, calmer space. Research 
shows that this wellness promoting environment also contributes to a decrease in 
medical errors. Recent studies have shown that nurses and medical staff often fill out 
paperwork in crowded, stressful, noisy rooms and hallways that lower their attention 
to detail and raise the chances of simple mistakes. (Berg, 2001). Evidence-based 
designs function to reduce the number of these mistakes and in turn, the costs 
associated with medical errors. 

The initial investment of 
adding $12 million to the 
construction budget was 
recovered after only one 
year of operation. 

The use of color and art in semi-
private rooms, like this one at the 
Karmanos Cancer Institute, provide 
a welcoming space for patients and 
loved ones. 
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Although private patient rooms are often regarded as a luxurious amenity, and 
therefore cost prohibitive, it is important to look at the benefits of providing a patient 
their own place to recover. Families and patients are treated with hospitality in mind, 
as they are awarded privacy and a functional visiting space. While this benefit can 
be measured in terms of patient satisfaction, it is difficult to argue that implementing 
private rooms will have measurable results. That is until one considers the research 
surrounding nosocomial infections: secondary disorders associated with being 
treated in a hospital but unrelated to the patient’s primary condition.

Infections acquired in hospitals are spread in two ways: through airborne and contact 
transmission routes. Convincing evidence suggests that single-patient rooms, 
along with improved ventilation systems, contribute to the reduction of infections 
caused by airborne pathogens. In a 2002 study of the conversion of an open-bay 
pediatric intensive care unit to single rooms with separate sinks, researchers found 
a reduction in nosocomial infections, along with a significant reduction of respiratory, 
urinary tract, and catheter-related infections in the separate-room arrangement. 

The study involved 78 children hospitalized for more than 48 hours in 1992 and 115 
children hospitalized for more than 48 hours in 1995. Researchers concluded that 
nosocomial infections per patient fell from 3.62 in the open-space unit to 1.87 in 
single rooms featuring separate sinks. Another benefit of the pediatric unit renovation 
was a reduction in the average length of stay: 25+/-6 in 1992 and 11+/-6 in 1995 
(Ben-Abraham et al., 2002). 

Hospital infections acquired through contact transmission have been reduced 
through the implementation of well-placed sinks or alcohol-gel stations. Research 
suggests that increasing the number of hand-washing stations is not enough: for 
best results, they must be placed at each bedside or in the direct work path of the 
healthcare professional. Numerous hand-washing stations in accessible locations, 
in conjunction with visible posters promoting hygiene standards, have been proven 
to increase hand washing compliance and are linked to a significant decrease in 
nosocomial infections. In a study conducted at a large acute care teaching hospital 
in Geneva, Switzerland, researchers discovered that after the implementation of 
posters and disinfection dispensers, hand-washing compliance raised from 40% 
in 1994 to 66% in 1997. In addition, nosocomial infections decreased from 16.9% 
in 1994 to 9.9% in 1998 (Pittet et al., 2000). While there are many factors in the 
reduction of hospital-acquired infections, evidence suggests that a combination 
of single-patient rooms, numerous and accessible hand-washing stations and 
promoting frequent hand-washing all contribute to lowering the rate of nosocomial 
infections, sometimes by nearly 50%. At the conceptual Fable Hospital, the reduction 
of nosocomial infections resulted in a savings of over $80,000 a year. 

Hospital infections have been 
reduced through the implementation 
of well-placed sinks or alcohol-gel 
stations, like this one at the Karmanos 
Cancer Institute Chemotherapy Suite. 
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Another benefit of single-patient rooms is the reduction of medication errors due 
to transferring patients between rooms or different units. While patients certainly 
benefit emotionally from being able to prepare and recover in the same familiar, 
private space, evidence suggests that the implementation of an acuity-adaptable 
care process and single-patient rooms results in a decrease in medication errors. 
Patient transfers are time consuming, and are often associated with lack of staff 
communication, information loss and various delays. One example, an alumni Pebble 
Project, comes from Methodist Hospital/Clarian Health Partners in Indianapolis, 
Indiana. Researchers found that when the hospital changed from two-bed to acuity-
adaptable single-bed rooms, transfers decreased 90%. As a result, medication errors 
declined by 67% and patient falls decreased from six-per-thousand patients to two-
per-thousand: a reduction of 2/3rds. (Hendrich, et al., 2002; 2004). Multiple transfers 
are not only dangerous for the safety of the patients and staff, but are costly as well. 
The direct cost of nursing labor, laundry and equipment usage is estimated at $250 
to $300 for each patient transfer, which averages three to four times during their 
hospital stay (Hendrich and Lee 2003). The single-patient rooms benefit the well-
being of the patients by reducing infection, saving the time and resources of the staff 
and are linked to a significant savings in operational costs. 

In conclusion, various studies have explored the relationship between the investment 
in design excellence and measurable results benefiting patients, staff, hospital 
executives and developers. The operational cost savings is significant, as proved 
through the Fable Hospital conceptual study, in which initial investments were 
recovered after just one year. Higher patient satisfaction, lower nursing attrition, 
decreased nosocomial infections and the reduction of patient transfers are achieved 
using simple evidence-based design techniques such as the implementation of 
adaptive single-patient rooms and providing numerous well-placed hand-washing 
stations throughout the facility. Several exemplary Pebble Projects, such as the 
Karmanos Cancer Institute, have provided researchers with quantifiable results, 
synthesized in the conceptual institution of Fable Hospital. The calculations of the 
Fable study, along with the emerging documented results in recent notable projects, 
all point to the measurable benefits of evidence-based design and its positive 
financial impact on health facilities. 

Single-patient rooms 
benefit the well-being of 
the patients by reducing 
infection, saving the 
time and resources of 
the staff and are linked 
to a significant savings 
in operational costs. 
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