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Hospitals in the US are increasingly concerned
with the rising number of hospital-acquired pres-
sure ulcers. To reduce its 2002-2003 average
hospital-acquired pressure ulcer prevalence rate
of 9.2%, a regional medical center in southeast-
ern US initiated a process improvement and
education program. Quarterly pressure ulcer
prevalence studies were conducted and the
Medical Intensive Care Unit was found to have
the highest number of hospital-acquired pres-
sure ulcers among the five units participating in
the study. As part of a new Pressure Ulcer
Strategic Plan, significant changes were made
to the organizational infrastructure and process-
es, which included implementing the Braden
Risk Scale Assessment Tool in place of the
Norton Risk Scale, developing a pressure ulcer
prevention protocol, creating Pressure
Ulcer/Skin Tear Physician orders for nurses,
establishing a Skin Resource Team, and provid-
ing additional education, training, and other rele-
vant resources. Better appreciation for and
enhanced utilization of Certified Wound Ostomy
Continence Nurses were encouraged. New sup-
port surfaces were purchased. Implementing
these changes resulted in a decrease in the
quarterly hospital-acquired pressure ulcer
prevalence in participating units, including the
Medical Intensive Care Unit where rates
dropped from a high of 29% to near 0%.
Clinicians now approach pressure ulcers as pre-
ventable rather than inevitable and view
Certified Wound Ostomy Continence Nurses as
resources and clinical experts for prevention
and treatment. Overall quality of care and finan-
cial resource utilization also have substantially
improved. KEYWORDS: pressure ulcers, pres-
sure ulcer prevention, pressure ulcer preva-
lence, CWOCN, process improvement, perform-
ance improvement

Studies conducted at healthcare institu-
tions across the US show that pressure ulcers
can increase patient length of stay, patient care
costs, and patient pain and suffering.1 Annual
prevalence studies conducted at Holmes
Regional Medical Center, Melbourne, Fla, a
580-bed regional medical facility, found that
pressure ulcers were occurring, but due to the
infrequency of data collection, trends were diffi-
cult to see. Responding to a need to improve
documentation and develop best practice stan-
dards for patients at risk for developing pressure
ulcers, the Wound Care Team at Holmes (com-
prised of Certified Wound Ostomy Continence
Nurses [CWOCN], an Advanced Registered
Nurse Practitioner [ARNP], and the department
manager) implemented a team approach to per-
formance improvement and developed an edu-
cation plan for the clinical staff to better prevent
and treat pressure ulcers.
Key Points

Literature Review: Prevalence, Incidence, and
Cost of Pressure Ulcers

One of the first team activities included a
review of the literature for evidence-based treat-
ment and best practices for prevention and
treatment of pressure ulcers using the keywords
pressure ulcer prevention, protocols, and
research. The literature underscores the fact
that pressure ulcers are a serious problem in
the US and across the globe.2 Overall preva-
lence of pressure ulcers in the US ranges from
3.5% to 29.5% in acute care and long-term care
facilities.3,4 Incidence ranges from 5% to 10%
for all hospitalized patients,5,6 from 3% to 9% in
acute care facilities, from 2% to 28% in long-
term care facilities,4 and up to 40% among
patients with spinal cord injuries.7 A report by
the Agency for Healthcare Research and Quality
noted that of the 1.4 million patient safety inci-
dents in US hospitals reported during 37 million
hospital admissions from 2000 to 2002, pres-
sure ulcers were one of the three most common
(failure to rescue and postoperative sepsis are



the other most commonly occurring inci-
dents).8,9 The prevalence of pressure ulcers
does not seem to be declining. The results of
the International Pressure Ulcer Prevalenceª
Survey (IPUP) of 533 acute care facilities, con-
ducted annually by Hill-Rom¨ (Batesville, Ind),
indicate the annual prevalence of facility-
acquired pressure ulcers (APUs) in the US
increased from 7.1% in 1999 to 7.7% in 2004,
with patients in Intensive Care Units (ICU) the
most commonly affected. Nationally, prevalence
in Medical Intensive Care Units (MICU) is
29.1%; Surgical Intensive Care Units (SICU),
21.0%; general Intensive Care Units (ICUs),
23.0%; and transitional care units, 24.8%.10

The cost of treating pressure ulcers places
a great burden on healthcare facilities, increas-
ing expenses in areas such as supplies, special-
ty beds, nutritional support, labs, and extra staff
time required as the severity of the ulcer
increases.11 The annual direct cost of treating
pressure ulcers in US hospitals is estimated by
the Advisory Board Company in 2004 to range
from $400,000 to $700,000 per year6 for direct
treatment costs for hospital-acquired pressure
ulcers. In a review of 218 research articles,
Lyder12 reports the cost of treatment to range
from $500 to $40,000 per ulcer. Brem and
Lyder5 report that a single hospital stay due to a
pressure ulcer often exceeds $200,000 in costs.
These financial considerations fail to take into
account the additional pain and suffering experi-
enced by the patients. The Advisory Board
Company estimated that 60,000 deaths each
year are associated with complications from
pressure ulcers.5

Applying the Findings
First, Holmes Wound Care Team members

used the information from the literature search
to assess the organization within which they
practiced. The facility conducted annual pres-
sure ulcer prevalence studies that, considering
data in the literature, did not seem frequent
enough to be meaningful or enable adequate
assessment of practice changes. Furthermore,
protocols for the prevention of pressure ulcers
were in place but staff were provided only basic
prevention and treatment training.

In addition, a formal survey conducted
among the healthcare organization!s nurses

revealed a variety of attitudes toward and mis-
conceptions about pressure ulcers.13 Results
showed that 55% believed pressure ulcer devel-
opment resulted from the lack of proper nutri-
tion, 38% believed it was a result of poor nurs-
ing care, and 7% believed it was caused by
incontinence. Nurses were also uncertain about
available skin products and how to use them
appropriately. Based on this feedback, the
Wound Care Team decided that a formal pres-
sure ulcer prevention and treatment program,
which featured an education/training component
and that could be customized for each patient,
would benefit nurses in the care of their
patients.

Developing a Strategic Plan
Once the assessment phase was com-

plete, a detailed Pressure Ulcer Strategic Plan
was developed, beginning with formal identifica-
tion of the initiative as the ÒYear of Pressure
Ulcer Prevention.Ó The plan incorporated educa-
tion, policy changes, development of evidence-
based protocols as published by the National
Pressure Ulcer Advisory Panel (NPUAP),1
WOCN Clinical Practice Guidelines,14 the litera-
ture review, documentation standards, cost
improvement strategies, and attention to nation-
al patient safety goals. To promote consistency
in identification and education, the following def-
initions were accepted:

Prevalence Ñ a cross-sectional ÒsnapshotÓ
to count and measure the proportion of a group
that has pressure ulcers at a given time;
expressed in a percentage of all patients partici-
pating in the study

Incidence Ñ the number of patients initially
ulcer-free who develop a pressure ulcer within a
particular time period while in the institution;
expressed as a percentage of the patients in the
study at the beginning of the time period

Facility-acquired pressure ulcer Ñ any
pressure ulcer that was not documented within
24 hours of admission.

The plan used performance improvement
methods that included problem identification,
design intervention, and outcome measurement
and evaluation; processes subsequently were
adjusted accordingly. The pressure ulcer man-
agement process involved an interdisciplinary
team that comprised the Wound Care Team,



staff nurses from various units of the hospital,
physical therapists, and dietitians. As a result,
each clinical specialty shared ownership of the
plan.
Initiating Quarterly Prevalence Studies

One of the first changes involved conduct-
ing pressure ulcer prevalence studies quarterly
rather than annually; this change was also con-
sistent with the goal of obtaining Magnet recog-
nition for the institution. Although annual preva-
lence studies were conducted before 2002, the
data were never compared or used as a feed-
back tool for performance improvement. More
frequently obtained data provided the team with
the information and feedback needed to help cli-
nicians appreciate the relationship between cor-
rective action and related effects so quicker
adjustments were possible if desired outcomes
were not achieved.

During the course of a scheduled 24-hour
period, prevalence studies were performed by
teams of RNs designated by the unit manager.
The composition of the teams remained fairly
stable so interrater reliability was consistent.
Each patient on the five participating hospital
units received a full skin assessment. Using
data collection tools provided by the National
Database of Nursing Quality Indicators (NDNQI)
and Hill-Rom, the results of these studies were
entered into two databases Ñ IPUP and
NDNQI. The prevalence of pressure ulcers in
the medical center was compared with the aver-
age prevalence rates reported by other similar
medical centers and those reported by the
NPUAP.1 In addition to quarterly prevalence
studies, an annual incidence study was initiated.
This study reassessed all patients who
remained hospitalized for 7 days following their
participation in the preceding prevalence study.
The incidence study was initiated in order to
identify pressure ulcer development among
patients with longer lengths of stay.

Establishing a Risk Assessment-based
Treatment Plan

Another important change initiated by the
team was the replacement of the Norton Risk
Scale with the Braden Risk Assessment Tool.
Although both instruments are valid and reliable
for determining each patient!s risk of developing
a pressure ulcer,15 the Braden Scale places

patients in one of four risk categories, ranging
from no risk to very high risk. The team took this
information a step further in January 2004,
developing a Pressure Ulcer Prevention
Protocol (PUPP) that aligned appropriate nurs-
ing prevention or treatment activities with level
of risk according to established protocols and
the literature (see Figure 1). This protocol
empowered nurses with knowledge and con-
crete direction applicable to interventions asso-
ciated with specific cases, allowing the nurses
to customize each patient!s plan of care.
Figure 2
Figure 1

In addition, in January 2004, Pressure
Ulcer/Skin Tear Physician Orders were created
and approved by the hospital!s medical staff
(see Figure 2). The WOCNs, within the con-
straints of organizational pricing contracts,
selected the products based on their clinical
judgment and expertise. Previously, nurses had
to wait for a physician!s order before providing
even simple prophylactic interventions. The new
approved orders listed interventions and numer-
ous wound and skin products the clinical staff
could utilize with only a verbal order to imple-
ment them (see Table 1). The orders gave nurs-
es specific resources, directions, and treatment
plans, which allowed the team to focus on train-
ing staff members and reinforcing positive
behaviors. The orders also served as a teaching
tool for physicians.
Other structural and process changes instituted
throughout 2002 through 2004 included dietary
consults and consistent interventions and ongo-
ing, multilevel education for clinical staff mem-
bers and physicians.
Table 1

Changing the Role of the Certified Wound
Ostomy Continence Nurse (CWOCN)

The role of the CWOCN required clarifica-
tion. In the past, the CWOCN had been per-
ceived by nurses and some physicians as the
clinician called to change dressings and deal
with problem wounds. The staff perception was
that the CWOCN would tell them if they had
done something wrong or change incorrectly
applied dressings rather than being an expert



resource for basic and complex pressure ulcer
prevention as well as a consultant for patients
with complicated wounds and ostomies.

After the new PUPP and physicians! orders
were developed and initiated, staff members
began to see the results of their efforts of inter-
vening proactively and felt empowered to initiate
interventions rapidly. As a result of this positive
experience, they began to view the CWOCN as
a resource for identifying best practices for
patients. Staff nurses became empowered to
initiate many patient care activities independent-
ly and consult the CWOCNs regarding complex
wounds, new or complex ostomies, and selec-
tion of specialty support surfaces.

Strengthening Facility Infrastructure and
Providing Educational Activities

A large part of the Pressure Ulcer Strategic
Plan also involved education, training, and
development of infrastructure. For nurses and
other clinical staff members, the plan included
offering an annual wound conference at the
authors! facility that featured national and inter-
national speakers and provided continuing edu-
cation credits. The orientation program for new
staff nurses was revised to focus on prevention
and treatment of pressure ulcers. Ostomy sup-
plies were updated and simplified by limiting the
number of different products and incorporating
use of an easier, ÒuniversalÓ product for new
ostomy patients, shortening the learning curve
for nursing staff with little experience managing
the numerous products that were originally part
of unit stock. Skills fairs were conducted six
times each year and attended annually by all
RNs, LPNs, and CNAs. The Skin Resource
Team, composed of staff nurses, dietitians, and
rehabilitation specialists, was established to
address ongoing needs and support training.
Meetings consisted of inservice presentations,
case studies, and guest speakers to discuss
new concepts. Finally, physicians were educat-
ed about the CWOCN!s role, level of clinical
expertise, and best-practice wound care inter-
ventions, such as eliminating the use of wet-to-
dry dressings and cytotoxic agents.

Other resources developed and maintained
by the Skin Resource Team included the Skin
Tips newsletter, which provides up-to-date infor-
mation about pressure ulcer prevention and tips

about managing other wounds; a resource note-
book for each nursing unit, updated periodically,
that provides articles about state-of-the-art, evi-
dence-based practice; and a standardized list of
skin care products available, including informa-
tion and guidance on the appropriate use of
each of these products.

Support Surface Changes
In addition, support surfaces in use at the

time were evaluated and changes were made to
further the move toward prevention. The hospi-
tal purchased TotalCare SpO2RT¨ Bed
Systems (Hill-Rom¨, Batesville, Ind) for the
MICU and SICU in August 2003. The beds pro-
vided patient rotation and percussion capabili-
ties that were lacking in the previously used
beds and a therapeutic support surface. The
team also developed a chart that explained the
most appropriate use specialty support surfaces
(see Table 2 - Following the article)

From 2001 through 2004, numerous
changes were made to processes and structure,
such as expanding and clarifying policies, modi-
fying computer use to facilitate better documen-
tation, and creating a specialized report so staff
can quickly identify at-risk patients.
Table 2

Pressure Ulcer Prevention Outcomes

The new initiative used the quarterly skin
prevalence studies, which began in June 2002,
to measure success of the implemented
changes. Only the September 2004 study was
canceled as a result of the Florida hurricanes.
After several quarters, trends emerged even
though only about 25% of the total changes had
been implemented (see Figure 3). Overall, quar-
terly studies showed hospital APU prevalence
was 9.2% (four out of 96 patients, 4%; 12 out of
102 patients, 12%; seven out of 88 patients,
8%; eight out of 92 patients, 9%; 10 out of 80
patients, 13%) before program implementation;
these figures fell to an average of 6.6% (9 out of
89 patients, 10%; six out of 102 patients, 6%;
five out of 118 patients, 4%; six out of 92
patients, 7%; seven out of 119 patients, 6%) in
2004.
Figure 4



Overall, prevalence had ranged from 6.8%
to 16.0% before protocol implementation (before
September 2003); after implementation, the
rates dropped to between 8% and 14% (see
Figures 3 and 4). A slight rise in the overall hos-
pital APU prevalence was noted in some areas
in the facility over the second two quarters of
2004.
Figure 3

Before plan implementation, the MICU had
the highest prevalence of APUs among the units
participating in the study. After the pressure
ulcer initiative was implemented, quarterly stud-
ies showed that APU prevalence in the MICU
decreased from an average of 29.6% (one out
of nine patients, 11%; two out of seven patients,
29%; two out of 10 patients, 20%; three out of
eight patients, 30%; two out of four patients,
50%) to five consistent quarters (ending June
2004) of APU prevalence of 0% (four quarters of
0 out of nine patients and one quarter of 0 out
of 10 patients).

To obtain a clear picture of the numerous
factors contributing to pressure ulcers, a study
was undertaken of pressure ulcer development
related to lengthy operating room procedures.
The study included 300 patients who had under-
gone surgical procedures lasting 4 hours or
longer. They were followed for three postopera-
tive days to ascertain whether they developed a
pressure ulcer. Although the literature points to
the fact that pressure ulcers in surgical patients
are understudied, the relationship between peri-
operative events and pressure ulcer develop-
ment is not well understood, and incidence is
reported to range from 4% to 21.5%,1 incidence
of such ulcers at Holmes was 0%.
Feedback to Clinical Staff

The team provided clinical staff with consis-
tent and frequent feedback about the results of
prevalence studies for their specific units so
they could benchmark their results over time.
This immediate and ongoing feedback helped
engage staff members in the program and
allowed them to take credit for the improved
clinical outcomes. To reinforce the positive
changes, MICU staff members were given a
certificate for the ÒMost Improved UnitÓ; their
pride in this designation was obvious. With this

feedback and information about the excellent
outcomes, the attitudes among the staff
changed from a belief that pressure ulcers are
inevitable among seriously ill patients to a belief
that most pressure ulcers can be prevented if
the appropriate measures are instituted proac-
tively.

Discussion

The MICU pressure ulcer prevalence
reduction observed after integrating the special-
ty bed with excellent clinical care is consistent
with previously published research that associ-
ates incorporating a new support surface sys-
tem into patient care with improved outcomes
(for example, for pulmonary patients) and eco-
nomic benefits.16-18 According to national aver-
ages of pressure ulcer prevalence, provided by
the 2004 International Prevalence Ulcer Survey
and reported by Cuttino,10 MICU prevalence is
29.1%; SICU, 21.0%; and general ICU, 23.0%.
Holmes! MICU prevalence of 29% before pro-
gram implementation was similar to the national
average. After protocol implementation, the
MICU prevalence of 0% over five quarters was
well below the previous and national levels.

Cuttino10 also reports overall acute care
prevalence rates to be 15.5% in 2004 and facili-
ty APUs to be 7.7%. In 2003, overall prevalence
in acute care was at 15.0% and for APUs, 7.0%.
(Hill-Rom¨. Unpublished data). In this study, the
prevalence ranged from 6.8% to 16.0% (June
2002 to June 2003) before protocol change, and
from 8% to 14% after program implementation.
Hospital APU prevalence on average was 9.2%
before program implementation and decreased
to an average of 6.6% in 2004. Although a slight
increase in overall APU prevalence occurred in
some areas in the facility over the second two
quarters of 2004, MICU prevalence remained
near 0%.

In a 10-year literature review reported by
Cuddigan,1 prevalence in acute care facilities
ranged from 0.4% to 38%. In a study conducted
among 634 patients in 1986, Allman19 esti-
mates that 14% to 20% of all hospitalized
patients have pressure ulcers. Hopkins20
reports an initial overall actual prevalence rate
of 18% in 1996 (158 patients); a process
improvement program yielded subsequent rates



of 10% in 1997 (183 patients) and 9% 1998
(157 patients). In a study of 690 patients over a
4-year period, Granick21 reports overall preva-
lence rates of 22.6% in 1993 that decreased
annually to 13.0%, 9.6%, 8.7% following a
wound care team process improvement initia-
tive. These studies, combined with the authors!
experience, indicate that APUs can be reduced
even for very ill patients, when adequate, timely,
prophylactic care is provided. The CWOCN!s
ability to confer the knowledge to perform the
right task for the right patient is as crucial as the
resources to perform the right level of care.

A brief financial analysis underscores the
patient benefits provided by the Holmes! pro-
gram. During 2003 through 2004, an average of
1,075 patients was admitted over five quarters
to the MICU. During this five-quarter period, with
an average prevalence of 29.6%, 317 patients
would have had an APU. An average of five
quarters! prevalence rates of 0% protects the
317 patients listed above that may have
acquired a pressure ulcer.

Financially, if this new protocol achieved
even a 1-day reduction in length of stay in the
MICU, the minimum annual cost reduction
(based only on the daily cost of care in that unit)
would be $317,000. However, greater savings
probably have been realized.
Limitations

The limitations of this study surround a multifac-
toral approach to decreasing pressure ulcer
prevalence; therefore, a direct cause-and-effect
relationship between each change cannot be
proven. This would be similar to other process
improvement programs of this magnitude.

Conclusion

Using strategic planning and implementing
a continuous performance improvement pro-
gram have significantly reduced the number of
APUs at one regional medical center. The over-
all quality of patient care and use of financial
resources have improved substantially. Staff
members! attitudes reflect their belief that pres-
sure ulcers are not inevitable. The CWOCN is
now seen as a resource and a clinical expert.

With the change in role of the CWOCNs
and the validation of their clinical expertise,

department goals now include an initiative to
help manage urinary incontinence, including
reduction in the use of inappropriate indwelling
urinary catheters. By implementing the same
type of team-building process improvement
used to reduce pressure ulcers in 2004, a for-
mal movement toward better incontinence man-
agement was developed in 2005 and is in the
initial stages of implementation.

In order to reach the Healthy People
2010!s stated goal of reducing pressure ulcers
by 50%,22 programs like the one instituted at
Holmes are necessary. The multidisciplinary,
lengthy, educational, resource re-allocating
process can yield long-lasting clinical and finan-
cial results. Additional studies that document the
effects of changing to protocols that reflect evi-
dence-based practices and enhancing utilization
of the CWOCN are warranted.
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