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Pressure sores are one of the most important problems that slow down the healing process in bedridden and intubated patients. This 

study aimed to determine the incidence of pressure sores in intubated patients hospitalized in intensive care units and the factors 

affecting them. Patients newly hospitalized in the units where the study was conducted were included. Descriptive Information Form and 

Efteli-Güneş Pressure Sore Risk Assessment Scale were used in the study. The study included 54 intubated patients hospitalized in 

intensive care clinics of a state hospital. The rate of pressure sore development was 16.57%. When the patients were evaluated with the 

EFGU Pressure Sore Risk Assessment Scale, it was determined that the mean score of the scale was 8.50±1.14. It was determined that 

there was a statistically significant difference between the risk assessment scale total mean scores of patients who developed pressure 

sores and those who did not. This study showed that all intubated patients hospitalized in intensive care clinics were at risk for pressure 

sore development according to the Efteli-Güneş Pressure Sore Risk Assessment scale.
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INTRODUCTION

Pressure sores, which disrupt the integrity of the 
skin, reduce the patient's quality of life, increase the risk of 
infection, and prolong hospitalization, are an important 
problem in terms of patient safety and one of the quality 
indicators of care (EPUAP, NPIAP, PPPIA, 2019). Pressure 
sores are wounds that usually occur in the areas of the 
body where bone protrusions are located due to impaired 
circulation due to prolonged or repetitive pressure (Esen et 
al., 2020). Pressure sores are widespread in areas of the 
body with bony protrusions, such as the coccyx, spine, hip, 
iliac bone, ankle, elbows, heels, and ear. In addition, 
pressure sores are more common in patients with severe 
acute failure, elderly individuals with limited mobility, and 
people with spinal cord injury (EPUAP, NPIAP, PPPIA, 
2019). In the literature, there are studies that pressure 

sores are frequently seen in intensive care units (Gencer & 
Özkan, 2015; Katran, 2015). The incidence of pressure 
sores in intensive care units varies between 3 and 69% 
(Katran, 2015; Esen et al., 2020; Tokgöz & Demir, 2010).

Despite significant medical technology and 
nursing care advances in recent years, pressure sores are 
an important clinical problem. Studies conducted in various 
hospitals and hospital units in different countries have 
reported that the incidence of pressure sores reaches up 
to 56%. In studies conducted in our country, the incidence 
of pressure sores varies between 10 and 31% (Gönderen 
et al., 2023; Katran, 2015). In intensive care patients, this 
rate ranges from 14 to 56%. There is consensus that most, 
if not all, pressure sores are preventable and are a 
multifactorial problem (Cooper, 2017).

Intensive care units that aim to treat patients who 
need more comprehensive care and treatment due to 
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cardiovascular insufficiencies, respiratory problems, 
trauma, burns, intoxications, cerebrovascular diseases, 
shock, bleeding-coagulation problems, mental status 
changes and multiorgan insufficiencies, have a special 
physical infrastructure, where vital indicators are 
monitored, patient follow-up and treatment are provided 
continuously on a 24-hour basis, equipped with advanced 
technology devices (Ministry of Health, 2015). 
Endotracheal intubation is an indispensable method to 
ensure airway control in intensive care units. Patients who 
are subjected to this method are given sedative drugs and 
compulsory bed rest in addition to other treatments. With 
immobilization, the risk of pressure sore formation 
increases due to the combination of the existing disease 
and other interventions used to treat the disease and 
muscle weakness (Kim, 2018).

In order to prevent the occurrence of pressure 
sores in nursing care, the first 8 hours after the patient is 
hospitalized in the intensive care unit, risk diagnostics 
should be performed. Pressure sore risk diagnostic scales 
evaluate the patient's risk of developing pressure sores by 
questioning many factors such as the patient's mobility 
status, skin structure, humidity, and comorbidities. Risk 
diagnostic scales alone are not sufficient in preventing 
pressure sores; nursing care should be provided to 
patients at risk, and this care should include practices such 
as mobilization, skin care, nutrition, and ensuring fluid-
electrolyte balance (EPUAP, NPIAP, PPPIA, 2019).

This study aimed to determine the incidence of 
pressure sores in intubated patients hospitalized in 
intensive care units and the factors affecting them.

MATERIAL AND METHODS

Study Design and Setting 
The research is descriptive and cross-sectional. 

Patients were evaluated with the EFGU (Efteli Güneş) 
Pressure Sore Risk Assessment Scale in the first 24 hours 
of admission and then continued to be followed up once a 
week. Patients were followed up until the development of 
pressure ulcers, discharge and death.

Study Population and Sample
The study population consisted of patients 

hospitalized in intensive care clinics between January 
2024 and December 2024. In the population, 54 patients 
who met the inclusion criteria were included in the study. 
Inclusion criteria: Patients older than 18 years, without 
pressure sores, intubated, bedridden and hospitalized for 

at least six days. Exclusion criteria: Patients with pressure 
sores after admission to the hospital.

Data Collection
Descriptive Information Form and Efteli-Güneş 

Pressure Sore Risk Assessment Scale were used in the 
study.

Descriptive Information Form: The form includes 
10 questions, including the patient's diagnosis, age, 
gender, date of hospitalization, pressure sore 
development, pressure sore stage, state of 
consciousness, presence of diabetes, hemoglobin value, 
and medications used.

Efteli-Güneş Pressure Sore Risk Assessment 
Scale: It was developed by Efteli and Güneş in 2020 to 
determine the risk of pressure sore formation in intensive 
care unit patients. The scale includes seven items: age, 
diastolic blood pressure, skin condition in the risk areas, 
discomfort and pain in the areas under pressure, skin 
tolerance test, incontinence, and the ability to make small 
weight changes in the areas under pressure. Each scale 
item has a score ranging from 0 to 3. Age and diastolic 
blood pressure were evaluated on a 0-1 point scale; skin 
condition in risk areas, discomfort and pain in areas under 
pressure and skin tolerance test were evaluated on a 0-2 
point scale; incontinence and small weight change in areas 
under pressure were evaluated on a 0-3 point scale. The 
score range of the scale is 0-14, and a score of 6 and 
above indicates an increased risk of pressure sore 
development. The Cronbach's alpha coefficient of the 
scale is 0.81 (Efteli & Güneş, 2020).

Data Analysis
The data obtained from the study were analyzed 

using [e.g., IBM SPSS Statistics v25.0]. Continuous 
variables were presented as mean ± standard deviation, 
and categorical variables were expressed as numbers and 
percentages (%). The Chi-square (χ²) test was used to 
compare categorical variables between groups. The 
Student’s t-test was employed to compare continuous 
variables between two independent groups. A p-value of 
<0.05 was considered statistically significant

RESULTS
The mean age of intubated patients included in the 

study was 65.22±14.08 years. While 20.42% did not 
respond to painful stimuli, 79.6% responded. The mean 
length of stay in intensive care clinics was 12.92±6.73 
days. The rate of pressure sore development was 16.57% 
(Table 1). When the patients were evaluated with the Efteli-
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Güneş Pressure Sore Risk Assessment Scale, it was 
determined that the mean score of the scale was 
8.50±1.14. The lowest score was six, and the highest score 
was 11. The mean total score of the patients who 
developed pressure sores was 8.78± 0.99, while the mean 
score of those who did not was 7.81± 1.22. It was 
determined that there was a statistically significant 
difference between the risk assessment scale total mean 
scores of patients who developed pressure sores and 
those who did not (t=3.08, p<0.001) (Table 2).

In the study, it was determined that 58.8% of 
female patients and 75.7% of male patients developed 
pressure sores. There was no statistically significant 
difference between the development of pressure sores 
according to the gender of the patients (X2 = 1.587, p = 
0.208) (Table 2). It was also determined that there was no 
difference between the pressure sore risk assessment 

scale scores of male and female patients (t=0.381p=0.705) 
(Table 3)

The mean age of the patients who developed 
pressure sores was 68.94±12.74 years, and the mean age 
of those who did not was 56.37±13.50 years. There was a 
statistically significant difference between the mean ages 
of the patients (t=3.254, p=0.002) (Table 2).

The mean hemoglobin value of the patients who 
developed pressure sores was 11.10±2.26 g/dl and 
12.15±1.84 g/dl in patients who did not (reference value 
11.7-15.5 g/dl). It was determined that there was no 
statistically significant difference between the patients' 
hemoglobin values and pressure sore development status 
(t=1.623, p=0.086) (Table 2).

In the study, it was determined that 76.2% of 
patients with diabetes and 66.7% of patients without 
diabetes developed pressure sores. There was no 
statistically significant difference between pressure sore 
development according to the presence of diabetes (X2 = 
0.558, p=0.455) (Table 2), but patients with diabetes had 
higher pressure sore risk assessment scale scores 
(t=4.780, p = 0.003) (Table 3).

The study determined that 69% of patients with a 
diastolic blood pressure value of 60 mmHg and above and 
75% of patients with a diastolic blood pressure value below 
60 mmHg developed pressure sores. It was determined 
that there was no statistically significant difference 
between pressure sore development according to the 

Developing pressure 
ulcers

Mean (SD)

Not developing 
pressure ulcers

Mean (SD)

Significance 

Scale score* 8.78±0.99 7.81±1.22 T=3.08, p = 0.003
Age* 68.94±12.74 56.37±13.50 T =3.254, p = 0.002
Hemoglobin (mg/dl)* 11.10±2.26 12.15±1.84 T =1.623, p = 0.086

n (%) n (%)
Gender** X2 = 1.587, p = 0.208  
Female 10(%58.8) 7 (41.2)
Male 28 (%75.7) 9 (24.3)
Diabetes** X2 = 0.558, p = 0.455
Yes 16(%76.2) 5 (%23.8)
No 22(%66.7) 11(%33.3)
Diastolic Blood Pressure** X2 = 0.690, p = 0.490
60 mmHg and above 29 (%69) 13 (%31)
60 mmHg below 9 (%75) 3(%25)

Gender n (%)
Female 17 (% 31.5)
Male 37 (% 68.5)
Age (mean, SD) 65.22±14.08
Duration of stay (mean, SD) 12.92±6.73
Consciousness n (%)
Response to painful stimulus 43 (% 79.6)
No response 11 (% 20.4)
Pressure Sore Development n (%) 9 (% 16.7)
Efteli-Güneş Scale score (mean, SD) 8.50±1.14
Efteli-Güneş Scale score (min-max) 6-11

Table 1. Demographic characteristics of patients (n=54)

Table 2. Pressure ulcer development according to patients' demographic characteristics

SD: Standard deviation. *Independent samples t-test. **chi-square test. Bold indicates a significant difference, p<0.05
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diastolic blood pressure values of the patients (X2 = 0.690, 
p = 0.490) (Table 2). However, the pressure sore risk 
assessment scale scores of patients with diastolic blood 
pressure values below 60 mmHg were higher (t=4.780, p ˂ 
0.000) (Table 3).

DISCUSSION

In our study, the rate of pressure sore 
development in intubated patients hospitalized in intensive 
care clinics was 16.57%. In their systematic review, Cox 
(2017) reported that the prevalence for intensive care 
patients in the United States was 14.3%. A European study 
reported that the prevalence of pressure sores in intensive 
care units ranged between 14% and 42% (De Laat et al., 
2006). In contrast, in a multicenter study conducted in 
Turkey, the prevalence of pressure sores was 11.43% 
(Sayan et al., 2020). When the studies conducted in 
intensive care clinics in Turkey were examined, it was 
found that this rate was 5.9% in the study by Gencer and 
Özkan (2015). The prevalence was determined to be 
20.6% in a study conducted by Katran (2015) on patients 
hospitalized in surgical intensive care in a hospital. In a 
study by Kaşıkçı et al. (2018), it was reported that the 
prevalence of pressure sores in hospitals was 12.7%, 
while this rate was the highest prevalence, with 35.3% in 
intensive care clinics. Esen et al. (2020) found that 
pressure sores occurred in 3% of patients in the 
Reanimation ICU. Tokgöz and Demir (2010) found that 
pressure sores occurred in 15% of patients in the 
neurology ICU. Strazzieri-Pulido et al. (2019) found that 
the likelihood of pressure sores in intubated patients was 
3.5 times higher. The rate of pressure sore development in 
our study, which included only intubated patients, is 
consistent with the literature.

A score of 6 or more on the scale indicates that the 
patient is at risk for pressure sores. In our study, it was 
determined that all intubated patients were at risk for 
pressure sore development. In addition, the mean total 
score of the patients who developed pressure sores was 
higher than that of those who did not. It is thought that 
immobility, the most significant factor in the development of 
pressure sores, together with the mandatory bed rest by 
giving sedative drugs to patients undergoing endotracheal 
intubation, increases the risk of pressure sores in all 
patients. In addition, the fact that most of the patients were 
over 65 years of age and had diabetes mellitus may have 
contributed to the increased risk.

Our study found no statistically significant 
difference between male and female intubated patients 
regarding pressure sore development. There are different 
results on whether gender is associated with pressure 
sores (Gönderen et al., 2023). This suggests that gender 
is not associated with pressure sore development and that 
gender should be presented as a demographic feature.

In our study, it was determined that the mean age 
of the patients who developed pressure sores was higher 
than that of the group who did not develop pressure sores. 
Advanced age is an important risk factor for pressure sore 
development (Anthony et al., 2019). Similar to our 
research results, studies have reported that advancing age 
is associated with pressure sore development (Olivo et al., 
2020). Along with the deterioration in tissue perfusion and 
cognitive functions with advancing age, restricting the 
movement of the intubated patient with sedation also 
increases the risk of pressure sore development by 
increasing the adverse effects of pressure (Anthony et al., 
2019; Çavuşoğlu et al., 2020; EPUAP, NPIAP, PPPIA, 
2019; Ersoy et al., 2013; Sayan et al., 2020).

Table 3. EFGU pressure ulcer risk assessment scale scores according to patients' demographic 
characteristics

n (%)

Risk Assessment Scale 
Score

Mean (SD) Significance
Diabetes* t = 4.780, p ˂ 0.000
Yes 21 (%38.9) 9.28±0.902
No 33 (%61.1) 8.00±1.00
Diastolic Blood 
Pressure* t = 5.823, p ˂ 0.000
60 mmHg and Above 42 (%77.8) 8.11±0.967
60 mmHg Below 12 (%22.2) 9.83±0.577
Gender* t = 0.381, p = 0.705
Female 17 (% 31.5) 8.41±1.227
Male 37 (% 68.5) 8.5±1.120
SD: Standard deviation. *Independent samples t-test. Significant difference p<0.05
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When the hemoglobin level falls below 12 g/dl, 
tissue resistance and oxygen-carrying capacity of the 
blood decrease severely, and ischemia develops. If 
ischemia is accompanied by anemia, cell metabolism is at 
greater risk. Low hemoglobin level is reported to increase 
the risk of pressure sores (Fogerty et al., 2008). A 
hemoglobin level of less than 10 g/dl facilitates the 
development of pressure sores and makes healing difficult 
(Ersoy et al., 2013). In the study, it was determined that the 
hemoglobin values of the patients did not affect the 
development of pressure sores. However, this value was 
lower in patients who developed pressure sores. Similar to 
our findings, studies in the literature show that low 
hemoglobin values do not affect the development of 
pressure sores (Tokgöz & Demir, 2010; Tsaras et al., 
2016).

Our study determined that diabetes and diastolic 
blood pressure values did not affect pressure sore 
development. However, although all patients were in the 
risk group, pressure sore risk scores were higher in 
patients with diabetes and diastolic blood pressure values 
below 60 mmHg. Especially in patients with pressure 
sores, diabetes causes delay in wound healing (Knudsen 
& Tonseth, 2011). A study found that the risk of pressure 
sores in patients with diabetes was higher than in patients 
without diabetes (Onigbinde et al., 2012). It has been 
reported that patients with hypotension, especially those 
with diastolic blood pressure values below 60 mmHg, are 
more at risk for pressure sore development (Edsberg et al., 
2014). The study conducted by Lindgren et al. (2004) 
determined that pressure sore development was higher in 
patients with lower diastolic blood pressure values.

The limitation of this study is that it was conducted 
in a single center with a limited number of patients.

CONCLUSION
This study showed that all intubated patients 

hospitalized in intensive care clinics were at risk for 
pressure sore development according to the Efteli-Güneş 
Pressure Sore Risk Assessment scale developed 
specifically for intensive care clinics, that pressure sores 
develop more frequently in intubated patients, and that 
different factors contribute to this development. In intensive 
care clinics, it is critical to identify risk factors and take 
additional protective measures to prevent pressure sores, 
especially in intubated patients with restricted movement.
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