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ABSTRACT
OBJECTIVE: The perioperative setting presents unique challenges that 
contribute to the development of pressure injury (PI). In this study, the 
authors explore the incidence and baseline characteristics of perioper
ative patients (adult, inpatient, and surgical patient population with at 
least 3 days’ hospital stay) who undergo surgery and have PI outcomes.
METHODS: This descriptive retrospective study was conducted using 
electronic medical record data of 55,270 patients from an academic 
health care system. Differences in baseline characteristics between 
patients with versus without PI were examined using the Fisher exact 
test, χ2 tests, and t tests.
RESULTS: The incidence of perioperative pressure injury (PPI) was 
0.5%. Of the PPI group, 65.7% developed PPI after cardiovascular 
surgery. The most prevalent PPI stage was unstageable, followed by 
Stage 2 and deep tissue injury. The most common locations for PPI were 
the back, followed by the buttocks and heels. The PPI group was older 
and had a higher average comorbidity score (P < .001). Comorbidity 
differences of those with and without PPI were observed in congestive 
heart failure (28.1% vs. 15.2%, P < .001), diabetes (28.5% vs. 19.2%, 
P < .001), renal disease (27.7% vs. 18.8%, P < .001), and severe liver 
disease (8.0% vs. 3.4%, P < .001). There were no differences in race, body 
mass index, or history of tobacco use between the PPI group and the 
non-PPI group.
CONCLUSIONS: This study identified that cardiovascular surgery 
remains a high risk for PPI in perioperative patients. Among the dem
ographic characteristics, race is not a sufficient category for identifying 
risk for PPI as it lacks the accuracy in skin tone measurement.

KEYWORDS: characteristics, charlson comorbidity index, incidence, 
perioperative, pressure injury, risk factors
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INTRODUCTION
Pressure injuries (PI), commonly known as pressure ulcers or 
bedsores, arise from a combination of mechanical and biological 
factors and prolonged pressure on the skin and underlying 
tissues. These injuries pose significant risks during the perioper
ative period, which spans before, during, and after surgery. In 
addition, intrinsic factors such as advanced age, nutritional 
status, and physical condition contribute to their occurrence.1–3

The perioperative setting presents unique challenges that 
contribute to the development of PI. Factors such as comorbidities, 
advanced age, malnutrition, and impaired tissue perfusion further 
increase patients’ vulnerability to PI during this critical period.2,4,5

Patients may experience prolonged immobility during surgery and 
positioning on operating tables, coupled with restricted mobility 
postoperatively due to pain, anesthesia effects, or surgical site 
limitations. There is insufficient recent literature on specific 
statistics of perioperative pressure injuries (PPI); however, the rates 
range between 2.3% and 44%.6,7 In the United States, according to 
a prevalence of surgery study based on 2018 National Health 
Interview Survey data, 1 in 9 persons reported having surgery at 
least once in 2017.8 There is a trend of increased outpatient 
surgeries with higher proportions of comorbidities.9

The consequences of PPI extend beyond the immediate 
postoperative period, potentially leading to prolonged hospital 
stays, increased health care costs, and decreased quality of life 
for patients.10,11 Furthermore, these injuries can contribute to 
postoperative complications such as infections, delayed wound 
healing, and impaired functional recovery, thereby impacting 
surgical outcomes and patient satisfaction.12–14

Objective
In this descriptive study, the authors explore the incidence 

of perioperative patients admitted to the hospital who have had 
surgery and sustained PPI. An additional aim was to discover 
the commonness of age, race, sex, and surgery type, and identify 
PPI stages and locations. The Charlson Comorbidity Index 
(CCI), body mass index (BMI), and tobacco use among the 
patients were also investigated as potential related risk factors.

The research question was, “What are the incidence rate 
and baseline characteristics of perioperative patients (adult, 
inpatient, and surgical patient population with at least 3 days' ’ 
hospital stay) who undergo surgery and have pressure injury 
outcomes?”

Conceptual Schema
The framework suitable for this study is the Conceptual 

Schema for PI Development in Critically Ill Patients (Con
ceptual Schema).15 The Conceptual Schema underlines the 
etiological bases of PI and identifies conditions as static 
intrinsic, dynamic intrinsic, and dynamic extrinsic factors, 
particularly relevant in the context of perioperative care 
(Figure 1). This conceptual schema integration has the potential 
to inform clinical practice and guide future research initiatives 
aimed at improving patient care and perioperative outcomes.

The Conceptual Schema categorizes age, smoking, and 
baseline mobility limitations as static intrinsic factors. These are 
pre-existing health conditions that influence an individual’s 
susceptibility to PI during the perioperative period. The 
dynamic intrinsic factors include prolonged perioperative time, 
impaired mobility, and chemical paralysis from anesthesia and 
are reflected by intraoperative hypertension, hypoxia/respiratory 
failure, and hemodynamic instability.

Alderden et al16 found this framework aligned with their 
exploration of factors in PI development in the intensive care 
units. The physiological parameters of critical illness were 
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depicted by decreased oxygen delivery to tissues within the 
schema’s category of dynamic intrinsic factors. The framework 
guided our study’s exploration of how various patient character
istics and factors contribute to the incidence of PPI, allowing for 
a comprehensive understanding of this complex issue.

METHODS
This descriptive retrospective study was conducted using 

electronic medical record data of patients in the acute care 
setting at an academic health care system. The 622-bed facility is 
a level 1 Trauma Center that supports its own hospital-based 
helicopter emergency trauma service in Northern California. At 
this setting, the country’s first successful human heart transplant 
and the world’s first combined heart-lung transplant were 
performed. The hospital is an American Nurses Credentialing 
Center Magnet-recognized organization. In fiscal year 2024, 
more than 47,000 surgeries were performed at the facility.

Patient positioning policies were created based on the 
Association of periOperative Registered Nurses (AORN) 
guidelines17 and updated periodically to reflect current evidence. 
Before May 2017, the standard practice to prevent PPI for 
patients who underwent surgery longer than 3 hours included 
applying multilayer silicone foam dressings to pressure points 
(ie, sacrum). After May 2017, an air-inflated static seat cushion 

under the sacral area was adopted standard practice for all 
patients with surgery longer than 3 hours in the supine position. 
In the operating rooms, the surgical table pads vary per 
manufacturer and are not standardized throughout and were 
replaced per recommendations.

For this project, the authors accessed deidentified data on 
more than 3.2 million unique patients from both ambulatory 
care and inpatient settings. Available data included demo
graphics, diagnosis, procedure codes, and PPI stages and 
locations. Electronic health records were implemented in 2015 
at the health care system; therefore, study data were restricted to 
encounters between January 1, 2015, and December 31, 2023.

Eligible patients were adults aged 18 to 90 years who had 
surgery with an inpatient stay of at least 3 days. Surgical 
patients were excluded if they ever had a prior PI diagnosis, if 
they were ever diagnosed as wheelchair bound, bedridden, or 
paralyzed (eg, hemi/paraplegia), based on International Classi
fication of Diseases (ICD) and Current Procedural Terminology 
codes assigned to prior medical encounters. Patients were also 
excluded if they had < 3 months of medical records prior to 
surgery, and if they did not have at least one medical encounter 
during those 3 months. Among eligible surgical patients, PI was 
defined based on ICD Version 9 (ICD-9) or Version 10 (ICD-10) 
codes assigned during the postsurgical inpatient stay.

FIGURE 1. CONCEPTUAL SCHEMA FOR PRESSURE INJURY DEVELOPMENT IN CRITICALLY ILL PATIENTS 
+ = increased risk; ++ = cumulative increased risk; CAD, coronary artery disease; CRRT, continuous renal replacement therapy; DM, diabetes 
mellitus; ECMO, extracorporeal membrane oxygenation; ESRD, end stage renal disease; ICU, intensive care unit; LOS, length of stay; MV, 
mechanical ventilation; OR, operating room; PAD, peripheral artery disease; PCM, protein-calorie malnutrition. Reproduced with permission, Cox 
and Schallom.15
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The authors used demographic records to define patients’ 
age at admission, sex, race, and ethnicity. Comorbid illnesses 
and tobacco use were defined from ICD codes. Comorbid 
illnesses included those defined by the CCI as implemented by 
Quan and colleagues.18–21 Body mass index was defined from 
vital statistics. Surgical procedures were categorized based on 
body system, as cardiovascular, digestive, nervous, respiratory, 
or other. The authors evaluated for CCI at the time of admission 
and procedures during the 3 months before admission as 
indicators of health status.

The authors compared the distribution of baseline charac
teristics between surgical patients with and without PI using 
proportions for binary or discrete variables and means for 
continuous variables. They then tested for significant differences 
in baseline characteristics between patients with versus without 
PI using Fisher exact test (for binary variables) and χ2 tests (for 
discrete variables), or t tests (for continuous variables). Analysis 
was completed using R version 4.2 (Atropos Health).

For the protection of human subjects and data integrity, 
approval from the Institutional Review Board was obtained. 
Deidentified data were obtained and secured according to 
institutional policy.

RESULTS
The study cohort, comprised of 55,270 patients, was 

admitted between 2015 and 2023. Only 274 patients developed 
PPI, compared with 54,996 patients who had never had a PPI. 
The overall incidence rate of PPI was 0.5%. Approximately 
58.6% of the cohort were White, 57.0% were 60 years of age or 
older, and 51.5% were female (Table 1).

Of the PPI group, 65.7% developed PPI after cardiovas
cular surgery (Table 2). The most prevalent PPI stage was 
unstageable, followed by Stage 2 and deep tissue injury 
(Table 3). The most common locations for PPI were the back, 
followed by the buttocks and heels (Table 4).

Overall, the mean age in the PPI group was 65.7 years 
compared with the mean age of 60.2 years among non-PPI 
patients (P < .001). The PPI group consisted of 13.9% Asians 
and 5.1% Blacks, whereas the non-PPI group consisted of 16.8% 
Asians and 4.2% Blacks. Male patients made up 51.8% of the 

PPI group, whereas they represented 48.5% of the non-PPI 
group (Table 1). The average comorbidity score was 6.0 in the 
PPI group compared with 4.7 in the non-PPI group (P < .001). 
Comorbidity differences of those with and without PPI were 
observed in congestive heart failure (28.1% vs. 15.2%, P < .001), 
diabetes (28.5% vs. 19.2%, P < .001), renal disease (27.7% vs. 
18.8%, P < .001), and severe liver disease (8.0% vs. 3.4%, 
P < .001), respectively (Table 5). There were no differences in 
baseline BMI or history of tobacco use between the PPI group 
and the non-PPI group.

DISCUSSION
Multiple studies have identified the risk factors associated 

with PPI, particularly in demographic categories such as age, 
gender, race, BMI, history of tobacco use, and comorbidity; 
however, findings are inconsistent.1,3,5 The present study found 
that the PPI group had a higher average age, a higher CCI, and 
higher comorbid diabetes, congestive heart failure, renal disease, 
and severe liver disease. No difference in gender, race, BMI, or 
history of tobacco use between the PPI group and the non-PPI 
group was noted.

When examining the age distribution results from Aloweni 
et al22 and Yang et al21 in comparison with the present study, 
several key findings emerge. Aloweni and colleagues reported a 
significant prevalence of PPI in older age brackets, with 41.13% 
of participants aged 45 to 64 and 24.83% aged 75 or above, with 
a P value of < .0001 indicating strong statistical significance. In 
Yang and colleagues, 54.2% of the PPI group were aged ≤ 74, 
whereas 45.8% were aged ≥ 75, highlighting a notable increase in 
PPI among older adults. In the present study, the mean age of 
the PPI group was 65.7 years (SD = 13), with the largest PPI 
group being those aged 60 to 69, comprising 31.4%.

The CCI is a valuable tool for predicting patient outcomes 
and informing preventative strategies.23,24 Higher CCI scores 
are associated with increased risks of complications, including 
PPI, longer hospital stays, and higher mortality rates.25–27

Understanding a patient’s CCI allows clinicians to develop 
tailored preventative bundles based on specific comorbidities. 
For instance, patients with high scores due to diabetes may 
benefit from enhanced glycemic control protocols, whereas 
those with cardiovascular disease may require rigorous mon
itoring of blood pressure.

Although some studies have identified female sex as a 
contributing factor, Aloweni and colleagues found no significant 
difference between individuals with and without PPI. Similarly, 
Yang and colleagues reported a slightly higher prevalence of 
females in both the PPI (52%) and non-PPI (56%) groups; 
however, this difference was not statistically significant, with a P 
value of .18. In the present study, sex was also deemed not 
statistically significant, with a P value of .27; specifically, 51.5% 
in the non-PPI group were female, compared with 48.2% in the 
PPI group.

There is growing recognition of the necessity for inclusive 
representation of diverse skin tones, highlighting the importance 
of considering these factors in PI prevention and care 
practices.28,29 Race is a social construct, whereas skin tones 
are physical characteristics. Race is not sufficient for observing 
potential PPI risk factors related to skin tone.30–32 The 
application of a standardized assessment and classification 
would be more objective data to explore in PPI research.33,34

In addition, when documenting race in the health record, the 
broad classification of “other” is an erosion of specificity and 
fails to acknowledge the distinct cultural, historical, and social 
contexts that contribute to health disparities. By relegating 

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF SURGICAL 
PATIENTS WITH AT LEAST 3 DAYS’ HOSPITAL STAY, STRATIFIED BY 
PRESENCE OR ABSENCE OF PI

Demographic Characteristics No PI PI P

Total N 54,996 274
Female (%) 28,331 (51.5) 132 (48.2) .27
Mean age, y (SD) 60.2 (16.6) 65.7 (13) < .001

18-29 3230 (5.9) 3 (1.1)
30-39 5037 (9.2) 9 (3.3)
40-49 5722 (10.4) 23 (8.4)
50-59 9698 (17.6) 41 (15)
60-69 13,931 (25.3) 86 (31.4)
70-79 11,984 (21.8) 80 (29.2)
80-89 5394 (9.9) 32 (11.7)

Race .542
White 32,236 (59) 166 (61)
Other 11,220 (20) 56 (20)
Asian 9243 (17) 38 (14)
Black 2297 (4.2) 14 (5.1)
Hispanic 9284 (17) 45 (16) .84

Note: Values are either count with proportion or mean with SD. Statistical 
significance was declared for a P value < .001.

Abbreviation: PI, pressure injury.
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individuals to the “other” category, specific racial and ethnic 
identities are marginalized or rendered invisible in health data.

From the authors’ extraction of 55,270 electronic medical 
records, the overall incidence of PPI was 0.5%. A systematic 
review examining 17 articles with a total of 5451 patients showed 
the incidence of PPI ranged from 0.3% to 57.4%.35 Other studies 
showed the incidence of PPI ranged from 1.3% to 42.32%.1,5,36,37

The wide range of PPI incidence is potentially related to the 
difference in study design, type of surgery, and inclusion/ 
exclusion criteria. The design of this study, utilizing electronic 
medical records, provides the opportunity to take a large 
amount of health care data to identify useful and under
standable patterns. If cases are underreported or misclassified, 
this could lead to a lower incidence rate in our findings. The 
accuracy and completeness of the data may also contribute to 
the low rate.

The present results indicated that the PPI incidence rate 
was much higher in the cardiovascular surgery population 
compared with other types of surgery, highlighting the 
cardiovascular surgery population as having a higher PPI risk 
due to their prolonged surgical procedure and complex 
comorbidities.4,35,37 These findings are consistent with 2 system
atic reviews that showed patients undergoing cardiac surgery are 
considered among the highest-risk populations for PPI.38,39

Kim and Lee5 found the coccyx and back were the most 
common sites for PPI development, and all PPI were either 
Stage 1 or Stage 2.5 In their study, 10.1% of all PPI progressed 
to Stage 2 or 3 after 14 days of observation. The data presented 
in this study from ICD-9 and ICD-10 codes showed that the 
back and buttocks were the most common PPI sites (82.7% 
combined). Because of the retrospective method of this study, 
the progression of PI was not observed. However, 47.3% of PPI 
presented as full-thickness tissue damage (Stage 3, Stage 4, and 
unstageable) upon discharge.

Despite diligent prevention efforts, the development of PI 
may be inevitable33 because of illness severity, comorbidities, or 
the nature of surgical treatments. This calls for careful clinical 
judgment regarding individual patient situations. Clearly 
identifying the site and stage of PI will aid in the determination 

of avoidable versus unavoidable PI, and classification of PPI 
versus inpatient unit PI.

Emerging technologies in the operating room such as 
navigation and robotics have been identified as helpful, 
however, at the cost of increasing surgical time.40,41 Time 
undergoing surgery is the most common risk factor associated 
with PPI.6,42–47 At academic health care systems, surgery times 
may be even longer, given the learning environment for both 
anesthesia and surgeon providers. Although surgical time was 
not measured in the collected data, the cardiac procedure times 
are typically longer.

Empirical Support of Conceptual Schema
The Conceptual Schema effectively provided a framework 

for understanding the multifactorial etiology of PI in the 
perioperative context.

This study acknowledges both static intrinsic factors (such 
as advanced age and pre-existing medical conditions) and 
dynamic intrinsic factors (like physiological responses to 
surgery) as characteristics contributing to a patient’s suscepti
bility to PPI outcomes. Factors such as age, CCI, and 

TABLE 2. SURGERY TYPES

Surgery Category No PI, n (%) PI, n (%)

Cardiovascular 20,155 (36.6) 180 (65.7)
Unspecified surgical category 31,426 (57.2) 84 (30.7)
Respiratory 266 (0.5) 4 (1.5)
Digestive 1182 (2.2) 3 (1.1)
Musculoskeletal 1284 (2.3) 2 (0.7)
Nervous 683 (1.2) 1 (0.4)

Abbreviation: PI, pressure injury.

TABLE 3. PERIOPERATIVE PI CLASSIFICATION

PI Stage Confirmed by ICD 9 and 10 No. Perioperative PI, n (%)

Unstageable 60 (28.7)
Stage 2 53 (25.4)
Deep tissue injury 35 (16.7)
Stage 3 31 (14.8)
Stage 1 22 (10.5)
Stage 4 8 (3.8)

Note: Unspecified stage excluded.
Abbreviations: ICD, International Classification of Diseases; PI, pressure 

injury.

TABLE 4. PERIOPERATIVE PI SITE

PI Site Confirmed by ICD 9 and 10 No. Perioperative PIs, n (%)

Back 189 (68)
Buttock 41 (14.7)
Heel 23 (8.3)
Head 12 (4.3)
Hip 7 (2.5)
Ankle 4 (1.4)
Elbow 2 (0.7)

Note: Unspecified site excluded.
Abbreviations: ICD, International Classification of Diseases; PI, pressure 

injury.

TABLE 5. CLINICAL CHARACTERISTICS OF SURGICAL PATIENTS 
WITH AT LEAST 3 DAYS’ HOSPITAL STAY, STRATIFIED BY PRESENCE 
OR ABSENCE OF PI

Clinical Characteristic No PI PI P

Charlson Comorbidity Index (SD) 4.7 (3.6) 6.0 (3.7) < .001
Comorbidities (%)

Diabetes 10,538 (19.2) 78 (28.5) < .001
Congestive heart failure 8371 (15.2) 77 (28.1) < .001
Renal disease 10,317 (18.8) 76 (27.7) < .001
Severe liver disease 1870 (3.4) 22 (8.0) < .001
Malignancy 19,307 (35.1) 94 (34.3) .782
Chronic pulmonary disease 10,851 (19.7) 60 (21.9) .369
Mild liver disease 7416 (13.5) 50 (18.2) .021
Peripheral vascular disease 6416 (11.7) 40 (14.6) .132
Metastatic solid tumor 5,450 (9.9) 37 (13.5) .047
Diabetes with complications 4400 (8.0) 36 (13.1) .002
Cerebrovascular disease 5664 (10.3) 35 (12.8) .179
Myocardial infarction 3547 (6.5) 27 (9.9) .022
Rheumatic disease 2255 (4.1) 15 (5.5) .253
Peptic ulcer disease 1525 (2.8) 10 (3.7) .378
Dementia 847 (1.5) 4 (1.5) > .999
HIV 169 (0.3) 1 (0.4) > .999
Hemiparaplegia 168 (0.3) 0 (0) .36
BMI 28.1 (6.4) 27.1 (7) .018
Tobacco use 3047 (5.5) 10 (3.6) .171

Note: Values are either count with proportion or mean with SD. Statistical 
significance was declared for a P value < .001.

Abbreviations: BMI, body mass index; PI, pressure injury.
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comorbidities (diabetes, congestive heart failure, renal disease, 
and severe liver disease) had the highest percentages among the 
PPI patients.

Central to the conceptual schema is the notion that 
compromised oxygenation and perfusion are pivotal in many 
risk factors associated with PI development. This notion 
provides a biological basis that complements the understanding 
of perioperative patient PI outcomes.

The study results emphasize the importance of environ
mental and care-related factors, such as surgical positioning and 
mobility restrictions, which can exacerbate the risk of PI during 
the perioperative phase.

Incorporating this conceptual schema enhances the study’s 
theoretical foundation, illustrating the complexity of PI develop
ment and providing a holistic approach to understanding and 
preventing these injuries within the perioperative population.

Limitations
This study has several limitations that should be acknowl

edged. A primary limitation is the lack of patient care data 
collection, which prevented us from identifying specific operat
ing room conditions and the types of surgical table pads utilized 
during procedures. As a result, the authors were unable to assess 
how variations in surgical table pads and their properties may 
have influenced PPI outcomes. The absence of this critical data 
restricts the authors’ ability to draw definitive conclusions 
regarding the impact of specific equipment on the development 
of PPI.

The study setting was a single academic health care system, 
limiting the generalizability of the findings. Retrospective data 
collection restricted learning about patient care that may have 
contributed to PPI prevention and development. Classification 
of PPI, based on the appearance of selected ICD-9 and ICD-10 
codes, may have influenced findings. Clinical observations 
would have validated the diagnosis codes and provided PPI 
staging.

Nursing Implications
To enhance patient outcomes and reduce the risk of PPI, it 

is essential to implement comprehensive health promotion 
strategies and effectively manage comorbidities prior to surgery, 
particularly for potentially elective procedures. This involves 
optimizing chronic conditions such as diabetes, obesity, and 
cardiovascular disease through regular monitoring of blood 
glucose levels for diabetic patients, implementing weight 
management programs that incorporate nutritional counseling 
and physical activity, and promoting cardiovascular health 
through blood pressure management and circulation enhance
ment strategies.

In addition, educating patients and caregivers on the 
importance of maintaining optimal health before surgery is 
crucial. This includes understanding the significance of glycemic 
control, weight management, and cardiovascular health in 
reducing surgical risks. Providing guidance on the importance 
of regular repositioning at least every 2 hours and the use of 
pressure-relieving devices before and after surgery can further 
help prevent PPI.

The risk factors identified in this study can influence clinical 
practice on PPI prevention before and after surgery. Commonly 
used risk assessment instruments include age, BMI, ASA score, 
estimated surgery time, type of surgery, and surgical 
position.48–52 However, based on these findings, CCI should 
be considered as a complement to current PPI assessment 
instruments to guide clinical practice. Health care systems 
should implement quality improvement initiatives that utilize 

CCI scores to stratify patients and apply targeted interventions, 
such as nutritional support and mobility programs, aimed at 
reducing the risk of PPI and other complications. Clinical 
guidelines often recommend using the CCI to assess patient risk 
and guide management strategies.

Clinical nurses can encourage patients to alleviate pressure 
points before and after surgeries and take into consideration the 
procedure type and individual risk factors to plan individualized 
care. Close monitoring and proper pressure-reducing interven
tions before, during, and after surgery are critical to prevent PPI 
deterioration.39

Nurse leaders should promote collaboration and care 
coordination between the wound care department, inpatient 
nursing units, and perioperative areas. Nursing education 
focusing on surgical positioning and signs and symptoms of 
PPI aids in early identification. Staff education should also 
include routine training on skin assessment, patient positioning 
techniques, and pressure-relieving devices.

Currently, there is no systematic way to collect PPI 
incidents. Data from ICD-9 and ICD-10 codes provide PI 
information on stage and location, but not on unit classification. 
The lack of national data reporting of PPI limits data 
comparison and opportunities for quality improvement. It 
would be beneficial to include PI classification in ICD-10 data 
and the National Database of Nursing Quality Indicators 
Pressure Injury Prevalence Survey to differentiate perioperative 
versus inpatient unit PI.

Identification and classification of race as other in health 
care records undermines the ability of health care providers and 
researchers to identify and address the specific needs and 
challenges faced by various groups. For future studies, it would 
be beneficial to identify PPI risks between darker and lighter 
skin tone patients, instead of using race. Greater level of details 
may be needed for the social determinants.

Future Research Directions
Despite the findings of this study, several gaps remain in 

the understanding of PPI. Future research should focus on 
longitudinal studies that track the incidence and outcomes of PI 
across diverse surgical populations. In addition, randomized 
controlled trials are needed to evaluate the effectiveness of 
specific prevention strategies, such as repositioning protocols 
and the use of specialized support surfaces.

Multicenter studies would enhance the generalizability of 
findings and provide a more comprehensive understanding of 
the factors contributing to PI in various health care settings. As 
technology continues to advance, exploring the role of 
innovative solutions, such as subepidermal moisture and 
thermography for objective assessments, could significantly 
impact PPI earlier identification, prevention efforts, and 
continuity of care from the perioperative setting into the 
inpatient care units.

Future research should prioritize the collection of detailed 
information about the surgical environment and the equipment 
used. This approach will enhance our understanding of the 
multifactorial nature of PPI development and inform best 
practices for prevention.

CONCLUSIONS
This descriptive retrospective study identified that cardio

vascular surgery remains a high risk for PPI in perioperative 
patients. Among the demographic characteristics, race is not a 
sufficient category for identifying risk for PPI as it lacks the 
accuracy in skin tone measurement. This study indicates a 
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higher prevalence of PPI among older age groups as a 
contributing factor in the development of pressure injuries. 
The CCI is effective for assessing patient risk and can inform the 
development of specific preventative bundles tailored to 
individual comorbidities, ultimately enhancing patient care 
and improving outcomes. Special attention to reducing pressure 
on the back and buttocks during supine positioning is 
warranted. PPI may still occur despite individualized preventa
tive efforts in the perioperative setting.
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