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Background Implementation of the ruling on the Inpatient
Prospective Payment System by the Centers for Medicare
and Medicaid has challenged nurses to focus on the preven-
tion of pressure ulcers. Despite years of research, pressure
ulcers are still one of the most common complications expe-
rienced by patients in health care facilities.
Objective To examine the relationship between patients’
characteristics (age, sex, body mass index, history of diabetes,
and Braden Scale score at admission) and care characteristics
(total operating room time, multiple surgeries, and vasopres-
sor use) and the development of pressure ulcers.
Methods In a cohort study, data from the electronic medical
records of 3225 surgical patients admitted to a Midwest hos-
pital, from November 2008 to August 2009 were analyzed sta-
tistically to determine predictors of pressure ulcers.
Results A total of 12% of patients (n = 383) had at least 1 pres-
sure ulcer develop during their hospitalization. According to
logistic regression analysis, scores on the Braden Scale at
admission (P < .001), low body mass index (P < .001), number
of vasopressors (P = .03), multiple surgeries during the admis-
sion (P < .001), total surgery time (P < .001), and risk for mor-
tality (P < .001) were significant predictors of pressure ulcers.
Conclusion Scores on the Braden Scale at admission can be
used to identify patients at increased risk for pressure ulcers.
For other high-risk factors, such as low body mass index and
long operative procedures, appropriate clinical interventions
to manage these conditions can help prevent pressure ulcers.
(American Journal of Critical Care. 2012;21:116-125)
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A pressure ulcer is defined as any area of skin or
underlying tissue that has been damaged by unre-
lieved pressure or pressure in combination with
friction and shear.3-5 Pressure ulcers occur when soft
tissue is compressed between a boney prominence
and an external surface for a prolonged time.6 Com-
pression causes diminished blood supply, which in
turn leads to decreased oxygen and nutrient delivery
to the affected tissues. These decreases cause the
affected tissue to become ischemic and potentially
necrotic.7 The National Pressure Ulcer Advisory
Panel6 has provided a mechanism for grading the
stage of a pressure ulcer. The system has 6 stages: sus-
pected deep-tissue injury, stage I, stage II, stage III,
stage IV, and unstageable (see Table 1 for defini-
tions). Regardless of stage, pressure ulcers can cause
extreme discomfort and often lead to serious, life-
threatening infections, which substantially increase
the length of stay and total costs of care and com-
promise quality of life.8

In addition, in accordance with the ruling on
the Inpatient Prospective Payment System by the
Centers for Medicare and Medicaid,9 hospitals are no
longer reimbursed for care related to stage III and
stage IV pressure ulcers that develop during a hospi-
tal admission. The ruling provides a strong impetus
for hospitals and researchers to better understand
patients’ risk factors and processes of care that may

contribute to increased risk for pressure ulcers. Pressure
ulcers can develop in a short time (eg, 3 days for
postoperative patients)10; therefore, the key to pre-
venting ulcers is to accurately identify patients who
are at risk for this complication. Patients undergoing
surgical procedures who are immobile for long periods
and are unable to change positions are at greater risk
than are patients who are mobile.11 Because of sedation
and anesthesia, surgical patients
cannot sense the numbness or pain
that prolonged pressure causes and
subsequently are unable to change
position to relieve the pressure.

Research Purpose
The purpose of our study was

to examine the relationship between
patient and process characteristics
and development of pressure ulcers
in a population of surgical patients.
Patients’ characteristics, as noted in
Figure 1, included age, sex, body mass index (BMI;
calculated as the weight in kilograms divided by
height in meters squared), Braden Scale score at
admission, risk for mortality, and history of dia-
betes. Although these factors do not directly cause
pressure ulcers, they may increase the risk for the
ulcers.14 Process characteristics included maximum
operating time, total operating time, number of sur-
geries during this admission, and use of vasopressors
(a proxy for tissue perfusion).

The specific study questions were as follows:
1. What characteristics of surgical patients are

associated with the development of pressure ulcers?
2. What process characteristics are associated with

the development of pressure ulcers in surgical patients?

Methods
Design and Sample

This study used a cohort design. Data on all
patients admitted to a Midwest hospital who had a

W
ith the increased focus on patient safety and quality of care, understanding
how to prevent pressure ulcers has become a major interest in acute care
hospitals. Approximately 2.5 million patients are treated for pressure ulcers
in acute care facilities in the United States annually, and approximately
60000 patients die each year of complications related to pressure ulcers.

The Agency for Healthcare Research and Quality1 reported a nearly 80% increase from 1992
to 2006 in hospital stays of patients with pressure ulcers, resulting in annual costs of $11 billion
for treatment related to the ulcers.2
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Data Variables
Definitions for each of the study variables and

the source of each variable are included in Table 1.
A patient was considered to have a hospital-acquired
pressure ulcer if the ulcer was documented in the
medical record as a stage I or greater, as defined by
the pressure ulcer staging guidelines developed by
the National Pressure Ulcer Advisory Panel.6 Patients
with a pressure ulcer at the time of admission were

surgical procedure completed during the period
November 1, 2007, to August 31, 2009, were included.
Patients were included in the study if they had
undergone surgery, were older than 18 years, and
were admitted to 1 of the 5 study units (3 intensive
care units and 2 intermediate care units) for more
than 48 hours. Approval was obtained from the
appropriate institutional review board before the
study began.

Table 1  
Characteristics of hospital and patients 

Hospital’s characteristics

Maximum time in operating room

Total time in operating room

Number of surgeries

Use of vasopressor medications

Patients’ characteristics

Age

Sex

Body mass index

History of diabetes

Score on Braden Scale at 
admission

Risk for mortality

Pressure ulcera

Longest time a patient spent on the operating room table (hours)
while undergoing a single operation

Sum of all the time (hours) that a patient experienced in the 
operating room

Total number of surgeries a patient underwent during the 
hospitalization

Use of a vasopressor medication (eg, dopamine, norepinephrine
[Levophed], phenylephrine [NeoSynephrine], vasopressin) during
the patient’s hospital stay

Patient’s demographic (years)

Patient’s demographic (male/female)

Calculated as the weight in kilograms divided by the height in
meters squared (using the admission weight and height)

Patient has diagnosis of diabetes mellitus (type 1 or 2) 

Determined by using the Braden pressure ulcer risk scale 
(computed as a sum of the subscale scores)

Specific to the APR DRG the patient is assigned and is based on
the principal diagnosis (principal reason for the admission) and
underlying diagnosis (secondary diagnosis)

Stage I: Intact skin with non-blanchable redness of a localized
area usually over a boney prominence

Stage II: Partial thickness loss of dermis presenting as a shallow
open ulcer with a red pink wound bed, without slough

Stage III: Full-thickness tissue loss. Subcutaneous fat may be visi-
ble but bone, tendon, or muscle are not exposed

Stage IV: Full-thickness tissue loss with exposed bone, tendon, or
muscle

Deep tissue injury: Purple or maroon localized area of discolored
intact skin or blood-filled blister due to damage of underlying
soft tissue from pressure and/or shear

Unstageable: Full-thickness tissue loss in which actual depth of
the ulcer is completely obscured by slough (yellow, tan, gray,
green, or brown) and/or eschar (tan, brown, or black) in the
wound bed

Electronic medical record

Electronic medical record

Electronic medical record

Electronic medical record

Electronic medical record
(admission H&P; FHPA)

Electronic medical record
(admission H&P; FHPA)

Electronic medical record
(admission H&P; FHPA)

Electronic medical record
(admission H&P; FHPA)

Electronic medical record 

Administrative database

Electronic medical record

Abbreviations: APR DRG, All Patient Refined Diagnosis Related Group; FHPA, functional health pattern assessment; H & P, health and physical.

a Staging definitions based on those of the National Pressure Ulcer Advisory Panel.6

Data variable Conceptual definition Source
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included as having a hospital-acquired pressure ulcer
only if an additional pressure ulcer developed during
their hospital stay.

Process measures included number of surgeries
during the admission, maximum time in the oper-
ating room, total time in the operating room, and
use of vasopressors. Maximum time in the operat-
ing room referred to the longest time a patient spent
on the operating room table while undergoing a
single surgery. Total time in the operating room was
the sum of all the time in the operating room that
a patient experienced during the admission. The
number of surgeries was computed as the total num-
ber of surgeries that a patient underwent during the
admission. Finally, use of vasopressors referred to
use of vasopressor medication during the hospital
stay (yes/no).

Patients’ demographics included age, sex, BMI,
score on the Braden Scale at admission, history of
diabetes, and risk for mortality. BMI was calculated
by using the admission height and weight reported
in the electronic medical record. BMI classification
was as follows: less than 18.5, underweight, 18.5 to
24.9, normal; 25.0 to 29.9, overweight; and higher
than 30.0, obese.15 Braden scores were determined
by using the Braden Scale for pressure ulcer risk.16-19

The Braden risk assessment consists of 6 subscales:
sensory perception, skin moisture, activity, mobility,
friction and shear, and nutritional status.16,18 The total
score ranges from 6 to 23. Lower scores indicate
greater risk for the development of pressure ulcers.
Correlations for pairs of raters that range from r=0.99
to r=0.83 (P<.001) have been reported.18 In studies18,19

on the predictive validity, sensitivity for a Braden score
of 16 or less ranged from 83% to 100% and speci-
ficity from 64% to 90%. History of diabetes was
determined by reviewing patients’ medical records
(either the admission history and physical or the
functional health pattern assessment). 

Risk of mortality was obtained by using All
Patient Refined Diagnosis Related Group (APR DRG)
software (3M Health Information Systems, Salt Lake
City, Utah). Every DRG receives a score ranging
from 1 to 4; low numbers indicate no or little risk
of mortality, and 4 indicates an extreme risk of
mortality.20 On the basis of the principal diagnosis
(ie, the diagnosis that is the reason for the admission),
a DRG is assigned. Information about procedures,
comorbid conditions, and so on is used to assign a
risk-of-mortality score.

Data Analysis
All data were obtained from the electronic med-

ical records and administrative databases with the

assistance of hospital nurse leaders and information
technology staff. The data set was stripped of all
patient identifiers to protect patients’ anonymity.
Data obtained were verified for completeness, odd
values, and other inconsistencies. When extreme
values could not be reconciled, the data were not
included in the specific analyses. Univariate analysis
was first applied to compare patients’ characteristics
and hospital process characteristics between patients
who did and did not have a pressure ulcer develop.
Specifically, for continuous vari-
ables, an unpaired t test was used
for data with normal distribution,
and the Mann-Whitney test was
used for data without a normal dis-
tribution. For categorical variables,
means of χ2 tests or Fisher exact tests
(as applicable) were compared. Sta-
tistical analyses included calculation
of proportions for categorical vari-
ables and standard deviations for continuous vari-
ables. For multivariate analyses, logistic regression
was applied. In order to avoid excluding potential
factors too early, those variables with P< .30 at uni-
variate analysis (ie, potential association with the
development of pressure ulcers) were selected as
potential candidates for entry into multivariate logis-
tic regression analysis. A stepwise selection method
was used to identify significant independent risk
factors for the development of pressure ulcers. Vari-
ables included in the final model were at the signif-
icance level of P< .05. For variables entered in the

Figure 1 Risk for and development of pressure ulcers in surgical
patients. 
Adapted from Agency for Health Care Policy and Research (1992)12 and Schultz.13

Patients’ characteristics

Sex
Age
Body mass index
Score on Braden Scale at admission
Risk of mortality
History of diabetes

Process characteristics

Use of vasopressors
Total time in operating room
Maximum time in operating room
Number of surgeries

Duration of pressure

Pressure- 
reducing

interventions

Development
of a 

pressure 
ulcer

Tissue tolerance
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With this approach, nonsignificant discrepancies
between observed and predicted outcomes (ie, P>
.05) indicate that the fit for a given model is accept-
able. All statistical tests were 2-tailed, and P less
than .05 was considered significant in all analyses.
SAS 9.2 statistical software (SAS Institute Inc, Cary,
North Carolina) was used for all analyses.

Results
Characteristics of the Sample

Complete data were available for 3344 admis-
sions. For patients with multiple admissions, data
on only the first recorded hospital admission were
used, resulting in a final study population of 3225
patients. Of the patients in the study, 88% (n = 2842)
did not acquire a pressure ulcer. In the remaining
12% (n = 383), at least 1 pressure ulcer developed
during the patient’s hospitalization. The mean age
of the patients was 58.9 years (SD, 16.0). A total of
59.2% of the study population were men. The mean
BMI was 28.7 (SD, 7.1; range, 12.8-76.2).

Table 2 provides an overview of patients’ and
process characteristics of the sample. With the
exception of sex, process and patients’ characteristics

final model, analysis of pair-wise interactions
between the variables via a logistic regression entry
procedure (P< .05) was done to determine whether
these interactions significantly improved the model
fits. The strength of the association between the

dependent and independent vari-
ables was represented as the odds
ratio (OR), with corresponding 2-
sided 95% CIs.

The ability of the final model to
predict the development of pressure
ulcers was evaluated by using
receiver operating characteristic
(ROC) curves derived by plotting the
true-positive rate (sensitivity) and

false-positive rate (1 – specificity). Sensitivity is a
measure of how many incidents (the development
of a pressure ulcer) were successfully predicted, and
specificity is the percentage of no incidents pre-
dicted. The model that produced an area under the
curve nearest to a value of 1 was regarded as the
most effective in predicting the development of a
pressure ulcer. The Hosmer-Lemeshow goodness-of-
fit test was also used to assess accuracy of the model.

Table 2  
Characteristics of patients and hospital process compared between patients
with and without development of a pressure ulcer (univariate analysis)a

Age, mean (SD), range, y

Body mass index,b mean (SD), range

Total time in operating room, mean (SD), range, h

Maximum time in operating room, mean (SD), range, h

Braden score on admission, mean (SD), range

Sex
Female
Male

History of diabetes
No
Yes

Use of vasopressors
No
Yes

Number of surgeries
1

>1 

Risk of mortality
1
2
3
4

61.7 (15 -95)

27.6 (7.5), 12.8 - 67.3

6.9 (4.5) 0.5 -36.6

6.3 (3.6), 0.5 -23.7

14.8 (3.2), 6.0 -23.0

154 (40.2)
229 (59.8)

257 (67.1)
126 (32.9)

220 (57.4)
163 (42.6)

332 (86.7)
51 (13.3)

29 (7.6)
76 (19.8)

130 (33.9)
148 (38.6)

58.5 (15.9), 1-96

28.9 (7.0) 13-76.2

5.4 (2.6), 0.2-23.5

5.3 (2.5), 0.2-23.5

17.0 (3.1), 6.0-24.0

1161 (40.8)
1681 (59.2)

2205 (77.6)
637 (22.4)

2322 (81.7)
520 (18.3)

2749 (96.7)
93 (3.3)

1072 (37.7)
952 (33.5)
563 (19.8)
255 (8.9)

<.001

<.001

<.001

<.001

<.001

.81

<.001

<.001

<.001

<.001

a Unless otherwise indicated, data are expressed as number (percentage).
b Calculated as the weight in kilograms divided by the height in meters squared.

Characteristic
No pressure ulcer 

(n = 2842)
Pressure ulcer 

(n = 383) P
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differed significantly between patients who did
and did not have development of a pressure ulcer.
Patients in whom a pressure ulcer developed were
older (P< .001), had longer total (P< .001) and max-
imum (P< .001) operating room times, and were
more likely to have more than a single surgical pro-
cedure (P< .001). In addition, patients in whom a
pressure ulcer developed were more likely to have
diabetes (P< .001), be treated with vasopressors 
(P< .001), and be deemed at higher risk for mortal-
ity (P< .001). BMI values (P< .001) and Braden scores
on admission (P < .001) were lower for patients in
whom a pressure ulcer developed than for patients
in whom no ulcer developed.

Multivariate Analysis
For multivariate logistic regression analysis, the

dependent variable was development of a hospital-
acquired pressure ulcer. Because of the high correla-
tion between total and maximum operating room
times, only the total time was included in the model.
The initial model included 9 independent variables:
age, sex, BMI, Braden score at admission, history of
diabetes, risk of mortality, use of vasopressors, num-
ber of surgeries, and total operating room time.
Table 3 shows the results of the multivariate logistic
regression analysis. A total of 7 independent variables
made a significant contribution to the development
of a pressure ulcer: BMI, Braden score at admission,
history of diabetes, risk of mortality, use of vaso-
pressors, number of surgeries, and total operating
time. The strongest predictors were risk of mortality
(odds ratio [OR] range, 2.32-11.15; P< .001) and
number of surgeries (OR, 2.23; P< .001). When all
other factors in the model were controlled for,
patients who had more than 1 surgery were more
than 2 times more likely to acquire a pressure ulcer
then were patients who had only 1 surgery. Like-
wise, patients with a mortality risk of 4 were 11
times more likely to acquire a pressure ulcer than
were patients with a mortality risk of 1. 

Total operating room time was also a significant
predictor of pressure ulcers. Specifically, a 1-hour
increase in time in the operating room increased
the risk for pressure ulcers by 1.07 (OR, 1.07; 95%
CI, 1.03-1.11; P< .001). In addition, patients who
received vasopressors during their hospital stay were
33% more likely to acquire a pressure ulcer than
were patients who did not receive vasopressors.
Patients who had a history of diabetes were 49%
more likely to acquire a pressure ulcer than were
patients without such a history. The odds ratio for
BMI was 0.97, indicating that each additional point
increase in BMI reduced the risk for pressure ulcers

by 0.97. When all other factors in the model were
controlled for, the odds ratio for the Braden score
at admission was 0.89. This value indicates that for
each additional point in the Braden score, the patient
was 0.89 times less likely to acquire a pressure ulcer.
Age was not a significant predictor of pressure ulcers.

The receiver operating characteristic curve (Fig-
ure 2) constructed from data in the final multiple
logistic regression had an area of 0.81, indicating
that the model closely reflected the data and was
predictive of the development of pressure ulcers.
The Hosmer-Lemeshow goodness-of-fit test for the

Table 3   
Results of multivariate logistic regression analysisa

Predictors 95% CIOdds ratio P

a Hosmer-Lemeshow goodness-of-fit test for this model: χ2 = 12.5, df= 8, P= .13.

Body mass index

History of diabetes

Use of vasopressors

Number of surgeries

Total time in operating room

Braden score at admission

Risk of mortality (reference, 1)
2
3
4

<.001

<.001

.03

<.001

<.001

<.001

<.001

0.95-0.98

1.14-1.95

1.03-1.73

1.45-3.44

1.03-1.11

0.86-0.93

1.49-3.62
3.58-8.45

7.1-17.5

0.97

1.49

1.33

2.23

1.07

0.89

2.32
5.50

11.15

Figure 2 Receiver operating characteristic curve for the final mul-
tivariate logistic regression model derived from the patient and
hospital process predictors of pressure ulcers (Table 3). Area under
the curve = 0.81.
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Other patient-specific characteristics also increased
the risk for pressure ulcers among surgical patients.
The Braden score at admission was a significant
independent predictor of pressure ulcers. To date,
few studies28-30 in surgical patients have included
investigation of the Braden score on admission as a
possible predictor of pressure ulcers; our findings
confirm that the score is useful in identifying high-
risk patients. Lewicki et al29 and Stordeur et al30

reported that a Braden score at admission might be
indicative of a high risk for pressure ulcers in surgi-
cal patients. Our results confirmed that patients
with lower BMI scores, as noted by others,31 were
also at greater risk for pressure ulcers than were
patients with higher scores.

Van Gilder et al32 reported that pressure ulcers
were more prevalent among patients with a lower
BMI (25%; P< .001) than among patients in other
BMI categories. Of interest, the mean BMI of
patients in that study32 was 29.0 (SD, 9.0), slightly
higher than the mean BMI in our study. In both
the study of Van Gilder et al32 and our study,
patients with low BMI values were still considered
overweight (on average). We also found that pres-
sure ulcers were more likely to occur in patients
with the highest risk for mortality than in patients
with lower risks. This finding again most likely is
related to patients’ unstable hemodynamic status,
which sometimes results in poor tissue perfusion
and organ failure, and to the inability to implement
strategies (eg, turning) known to prevent pressure
ulcers. In addition, patients in our study with a his-
tory of diabetes were at significantly greater risk for
pressure ulcers than were patients without diabetes.
This finding is in agreement with previous research31

and may also be related to poor perfusion.
In our study, age was not a significant predictor

of pressure ulcers. This finding has been reported by
other investigators,22,30 although other research28,33,34

has indicated a relationship between age and pres-
sure ulcers. Stordeur et al30 found that mean ages
were 64 years (SD, 11.5) in patients who did not
acquire a pressure ulcer and 67.1 years (SD, 10.7)
in patients who did acquire an ulcer (P= .06).
Although not significant, the mean age for patients
in our study who acquired a pressure ulcer was greater
than 60 years, a finding supported by Frankel et al.35

Limitations
A limitation to our study was that only care units

with a fully functional system for electronic medical
records were included in the analysis. Therefore,
surgical patients admitted to other areas of the insti-
tution (without the capacity to generate electronic

final model was not significant, also indicating a
good model fit (χ2 = 12.5, df= 8; P= .13).

Discussion and Implications
The purpose of this study was to determine the

impact of patients’ and process characteristics on
the development of a pressure ulcer. Our findings
suggest that both types of characteristics play a sig-

nificant role in the development of
pressure ulcers in surgical patients.
For process characteristics, total oper-
ating time and overall number of
surgical procedures were significant
predictors of pressure ulcers. When a
patient is immobilized, the risk for
pressure ulcers increases.11 Lindgren
et al21 found that 14.3% of surgical
patients acquired a pressure ulcer
during the time from surgery to 12

weeks after surgery, confirming the results of other
studies.22-24 Specifically, Schoonhoven et al24 found
that total operating room time was significantly
associated with the occurrence of pressure ulcers.
For every 30 minutes the surgery went beyond 4
hours, the risk for a pressure ulcer increased by
approximately 33%. In addition, further surgeries
(ie, more than a single surgery) may result in more
episodes of increased pressure on the capillaries
when a patient is immobile because of sedation.
This increase may in part be related to the amount
of time a patient is completely immobile and unable
to relieve pressure on bony prominences. During
surgical procedures, the capillaries supplying the
skin and subcutaneous tissues may be compressed
enough to impede perfusion, leading ultimately to
tissue necrosis (>32 mm Hg of pressure placed on
the capillaries).25

Use of vasopressors was also a significant pre-
dictor of pressure ulcers. Patients who receive vaso-

pressors usually have an unstable
hemodynamic status and compro-
mised tissue perfusion, a situation
than can lead to pressure ulcers.26

According to Bliss,27 circulation at the
periphery is controlled in part by
sympathetic vasoconstrictor impulses
from the brain and secretions from
localized endothelial cells. This con-
trol is impaired during illness, a situ-
ation that puts patients at greater risk
for ischemia (ie, pressure ulcers).
When this impaired control is com-

bined with administration of a vasoconstrictive drug,
the risk for pressure ulcers increases.
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medical records) were not represented in the sample.
In addition, generalizations from our findings are
limited to similar populations of patients and do not
reflect patients admitted for medical conditions.
Finally, we included the development of stage I
pressure ulcers in our outcomes analysis. This inclu-
sion is in line with our idea that early identification
of pressure ulcers (regardless of stage) leads to ear-
lier treatment.

Implications for Nursing Practice
Efforts to prevent pressure ulcers in surgical

patients starts at the time the decision is made that
surgery is needed. Early identification can aid in the
development of specific preoperative interventions
to prevent the development of pressure ulcers during
and immediately after surgery.31 Our findings suggest
that the Braden score at admission is indicative of
risk for pressure ulcers. In addition, other patient
and hospital characteristics must be considered when
an intervention plan is developed to reduce devel-
opment of pressure ulcers. Surgical patients should
receive a thorough skin assessment as well as an
assessment of known risk factors for pressure ulcers
(eg, history of diabetes, expected long procedure time,
elderly age, low BMI) before surgery. This informa-
tion should then guide the plan of care, including
implementation of interventions (both during and
after surgery) that can minimize the risk for pressure
ulcers. These interventions should include, but are not
limited to, turning patients every 2 hours, avoiding
wrinkles in the linen under a patient, avoiding exces-
sive linen between the patient and the bed, and
identifying and managing any sources of moisture.36

In addition, special padding may be considered for
the intraoperative period if the surgical procedure is
expected to be long,36 or special mattresses can be
ordered to ensure patients are immediately placed
on a bed that minimizes risk of skin deterioration. 

Development of a standard of care with a focus
on early detection and prevention and a supportive
documentation system are imperative for a well-
developed program to prevent pressure ulcers. The
National Pressure Ulcer Advisory Panel36 and the
European Pressure Ulcer Advisory Panel37 both sup-
port this strategy. The first step is to ensure correct
and uniform skin assessment on admission. We
found that the score on the Braden Scale at admis-
sion was effective in flagging patients at increased
risk for pressure ulcers. Review of specific subscales
is necessary to determine specific interventions.
Appropriate measures to prevent skin breakdown
should be implemented, maintained, and reassessed
on an ongoing basis.

Conclusion
Pressure ulcers continue to affect the lives of

patients. Continued research is needed to fully
understand this phenomenon and to form additional
strategies for its prevention. We identified risk factors
for the development of pressure ulcers in surgical
patients. Understanding both patient- and process-
related risk factors can assist nurses and the surgical
team in determining which surgical patients are at
higher than normal risk for pressure ulcers. Early
identification and recognition of a patient’s risk fac-
tors allow nurses across the continuum of care to
implement prevention strategies at the earliest pos-
sible time to help prevent and decrease the develop-
ment of pressure ulcers.
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