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A B S T R A C T   

Aim of the study: This study was conducted to translate the ELPO risk assessment scale for the development of 
pressure injuries due to surgical positioning to Turkish and to test its validity and reliability in the Turkish 
Population. 
Materials and methods: The data were collected using the patient identification form, the risk assessment scale for 
the prevention of injuries due to surgical positioning, and the Braden Scale. This scale consisted of a total of 
seven items, each of which contained five sub-items. It is rated between 1 and 5 in the Likert type. The total score 
of the scale ranges between 7 and 35. The risk of developing pressure injuries increases in patients as the score 
increases. 
Results: A total of 184 patients were included in the study sample. The mean age of the group was 55.96 ± 17.90, 
and the content validity index was 0.944. The sensitivity of the test was 60%, the specificity was 66%, and the 
accuracy was 66%. There was a negative, weak, statistically significant correlation between the total scores of the 
risk assessment scale for the prevention of injuries due to surgical positioning and the Braden scale. The mean 
total score of the scale was 18.45 ± 2.96 (12–26) and 35.9% (n = 66) of the group were at high risk. 
Conclusions: The ELPO, which includes the risks specific to patients during surgery, can be used as an assessment 
scale for the development of pressure injury due to surgical positioning for Turkish population.   

1. Introduction 

The European Pressure Ulcer Advisory Panel (EPUAP), National 
Pressure Injury Advisory Panel (NPIAP), and Pan Pacific Pressure Injury 
Alliance (PPPIA) describe a pressure ulcer as a localized injury to the 
skin and/or underlying tissue, usually over a bony prominence, they 
result from pressure, or pressure in combination with shear, and are 
characterized by nonblanchable erythema (Stage 1), partial thickness 
skin loss (Stage 2), full thickness skin loss (Stage 3), full thickness tissue 
loss (Stage 4), or unstageable and suspected deep tissue injury (depth 
unknown) [1]. In particular, patients are at high risk of developing 
pressure injuries during surgical procedures [2] and this risk appears as 
one of the complications that occur after surgery [3]. In the literature, it 
is reported that the rate of pressure injury in the intraoperative period in 
patients during surgical procedures varies between 12% and 66% [2]. In 

the study conducted by Ramezanpour et al. [3], they found the incidence 
of a postoperative pressure injuries to be 17.8% and emphasized that 
pressure injury continued to be an important health problem in the 
postoperative period [4]. The high risk of pressure injuries in the sur-
gical process is attributed to various factors associated with the surgery 
such as the patient’s fasting period, position during surgery, and moist 
skin surface resulting from skin preparation [5]. It is indicated that the 
pressure injuries occurring within the first 72 h after surgical procedure 
in patients were probably developed during the surgery [6]. The 
developing pressure injury leads to many negative consequences such as 
pain, requiring additional treatment, longer stay in hospital, deformity 
and scarring on the body, increased morbidity, increased medical costs 
[4] and increasing the nursing workload by more than 50% [5]. 
Furthermore, it was determined that the occurrence of pressure injury 
due to surgical procedures increased the cost per patient by 3–4 times 
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[6]. Furthermore, it is well known that pressure injury is a major cause 
of morbidity and leads to a lower quality of life for both patients and 
caregivers [7]. In accordance with this information, it is extremely 
important to identify the patients at risk of pressure injuries for the 
implementation of cost-effective and evidence-based preventive mea-
sures. Since pressure injury is a preventable complication [8–10], it also 
becomes important for nurses to be able to evaluate these risk factors. In 
particular, nurses can perform a comprehensive and systematic pressure 
injury risk assessment and can take preventive measures in the early 
period. In conclusion, the incidence of pressure injury in the patient can 
also be reduced in this way [4]. 

There are several general pressures injury risk assessment tools in the 
literature although the tools that specifically measure pressure injury 
risk assessment during surgical intervention are quite limited [8]. 
Furthermore, the most commonly used Braden Scale has been found to 
have a low predictive validity for the risk of pressure injury in surgical 
patients [11]. Therefore, nurses need valid and reliable tools with 
proven psychometric properties in order to evaluate the risk of devel-
oping pressure injuries in patients undergoing surgical intervention [11, 
12]. The ELPO (Escala de Avaliação de Risco para o Desenvolvimento de 
Lesões Decorrentes do Posicionamento Cirúrgico) was conducted to 
evaluate the risk assessment scale for the development of pressure in-
juries due to surgical positioning [12]. The ELPO was developed by 
Lopes et al. to evaluate the risk of developing pressure injury due to 
surgical positioning as a gross score in patients during surgery [2]. In 
clinical practice, the ELPO may be an applicable scale as a tool to guide 
nurses in making the best decision about care for surgical patients 
related to positioning [12]. 

2. Materials and methods 

2.1. Aim and study design 

This study was designed as a descriptive cross-sectional study to 
translate the ELPO risk assessment scale for the development of pressure 
injuries due to surgical positioning to Turkish and to test its validity and 
reliability in the Turkish population. 

2.2. Settings, participants, recruitment and sample size 

The patients with surgical procedures in the operating room of a 
private foundation hospital, where an average of 300 surgical operations 
are performed per month, constituted the population of the study. The 

inclusion criteria for the study were patients who would undergo elec-
tive surgery, being 18 years and older and volunteering to participate in 
the study. Based on the sample in the original study in which the scale 
was developed, patients who deliberately underwent heart surgery with 
hypothermia during the surgical procedure, whose weight and height 
measurements were not taken in the pre-operative period, or for whom 
at least one of the descriptive characteristics of the patients was not 
recorded, and patients who underwent emergency surgery were 
excluded from the study. Different methods are used to calculate the 
sample size. One of them is the inclusion of 5–20 people per statement in 
the sample [13]. The sample size was reached between 01.01.2020 and 
31.03.2020, during which the study was conducted, however, the study 
was completed with 184 patients by considering the possible losses 
(Flow chart 1). 

2.3. Data collection procedure 

The data were collected using the patient identification form, the 
ELPO risk assessment scale for the development of pressure injuries due 
to surgical positioning and the Braden Scale. Preoperative risk assess-
ment was performed on the patients by two certified wound, ostomy 
(WO) nurses, and it was checked whether pressure injury occurred 
immediately after the end of the surgery and when they were taken to 
the service. Sociodemographic variables (age, gender, weight, height, 
etc.) were obtained with the information provided by the patients during 
their admission to the hospital in the early preoperative period. The 
Braden scale was used as an equivalent form and their scores were 
recorded. In the intraoperative period, the patients were monitored from 
their entrance to the surgery room until their transfer to the post- 
anesthetic recovery room. While patients with a scale score of 19 were 
classified as at lower risk of developing perioperative pressure injuries, 
the patients with a scale score of ≥20 were considered to be at higher 
risk [12]. Finally, the skin examination of the patients was performed in 
detail using the inspection and palpation method, in the immediate 
postoperative period and within the first 72 h. The European Pressure 
Ulcer Advisory Panel (EPUAP), National Pressure Injury Advisory Panel 
(NPIAP), and Pan Pacific Pressure Injury Alliance (PPPIA) practice 
guidelines were used to stage the pressure injury correctly. 

2.4. Data collection tools 

The patient identification form (individual characteristics of the pa-
tients (age, gender, laboratory findings, vital signs), the Braden Scale, and 

Flow chart 1. Systematic follow of the selection of patients submitted to elective surgeries.  
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the risk assessment scale for the development of injuries due to surgical 
positioning (ELPO) were used to collect the data. 

Patient identification form: It consisted of questions such as gender, 
age, body weight, height, type of surgery performed, the occurrence of 
pressure injury (yes or no), anatomical location and stage of pressure 
injury. 

Braden Scale: The reliability and validity study of the scale, which 
was developed by Bergstrom and Braden et al. [14], in Turkey was 
performed by Pınar and Oğuz [15] in 1998. The scale has six parameters, 
including the perception of the stimulus, humidity, activity, motility, 
nutrition, friction and irritation. The total score of the scale varies be-
tween 6 and 23. According to the total score, 9 or less are considered 
very high risk, 10–12 points are considered high-risk, 13–14 points are 
considered at risk, 15–16 points are considered low risk, and 15–18 
points are considered low risk for people over 75 years old, and between 
14 and 18 was chosen as the best cut-off value [14–17]. 

Risk assessment scale for the prevention of injuries due to surgical 
positioning (ELPO): It was developed by Moraes-Lopes et al., in 2016 
[12]. It consisted of seven items, each of which contained five sub-items, 
organized according to the anatomical and physiological implications of 
surgical positions on the patient’s body. The type of surgical position, 
duration of surgery, type of anesthesia, support surface, limb position, 
and comorbidities and patient age are examined on the scale, and it is 
rated between 1 and 5 in the Likert type. The total score of the scale 
ranges between 7 and 35 points. While the patients scoring up to 19 
points are classified as lower risk for the development of injuries due to 
surgical positioning, the patients scoring 20 or higher are classified as 
higher risk. The cut-off value for ELPO is 19 and the risk of pressure 
injury increases in patients as the score increases. 

2.5. Psychometric measurements 

In the validity and reliability study performed to determine the 
suitability of the risk assessment scale for the prevention of injuries due 
to surgical positioning in Turkish patients:  

1. The scale was translated into Turkish by two people who know 
Turkish and English well for language validity, and the statements in 
the Turkish form were compared and reviewed. The most suitable 
option was determined for each item and a single Turkish form was 
created. The Turkish form was translated back to the original lan-
guage by a person independent of the individuals who made the first 
translation, and it was submitted to the recommendation of the 
person who developed the scale. In accordance with the recom-
mendations, the scale was finalized for expert opinion.  

2. The content of the scale was evaluated by calculating the content 
validity index (CVI) at the item level and at the general scale level 
based on expert opinions. Expert opinions were evaluated using the 
Davis technique. Davis technique grades expert opinions as (a) 
suitable, (b) item should be slightly reviewed, (c) item should be 
seriously reviewed, and (d) item is not suitable. In this technique, the 
content validity index of the item is obtained by dividing the number 
of experts who mark the options (a) and (b) by the total number of 
experts [18]. We asked the experts to rate each item on the scale in 
terms of its relevance to the underlying structure. While ratings c and 
d indicated “invalid content”, ratings a and b were considered as 
valid content. Then, the CVI was calculated for each item. In the 
analysis based on the expert opinions, the content validity index 
(CVI) was determined as 0.944.  

3. After the language and content validity was done, the criterion-based 
validity test was performed for the construct validity of the scale. The 
concurrent scale validity method was used within the scope of 
criterion-based validity.  

4. After the language and content validity was done, the scale was 
applied to a group of 10 people and a pilot study was conducted. 

3. Data analysis 

SPSS (Statistical Package for the Social Sciences) 21 program was 
used. The demographic data were presented as number, mean ± SD and 
percentage (%). The parameters conforming to normal distribution were 
tested by an independent sample t-test, and the correlation between 
scale scores was determined by the correlation analysis. P value < 0.05 
was considered statistically significant. 

4. Ethical considerations 

Before starting the study, written permission was obtained from 
Moraes-Lopes to adapt the risk assessment scale for the prevention of 
injuries due to surgical positioning and to use its adapted version in 
Turkey. Permission was obtained from Koç University Ethics Committee 
(No:2019.339.IRB3.174). Furthermore, the aim of the study was 
explained to the nurses who participated in the study, their written 
consent was obtained, and anonymity and confidentiality were ensured. 

5. Results 

5.1. Demographic characteristics of the study group 

A total of 184 patients were included in the study sample. The mean 
age of the group was 55.96 ± 17.90, 57.1% (n = 105) of them were 
female (Table 1). 

5.2. Validity 

The content validity rates calculated for the answers of 12 experts for 
the validity of the scale ranged from 0.833 to 0.999, and the content 
validity index was 0.944. Table 2 includes the content validity index. 

The sensitivity of the scale was 0.60, the specificity was 0.66, and the 
accuracy rate was 0.66. The positive predictive value of the scale was 
4.80 and the negative predictive value was 0.98. The positive likelihood 
ratio was 1.79, negative likelihood ratio was 0.60. The area under the 
ROC curve was 0.484. 

5.3. Reliability 

The concurrent Braden scale was used for reliability analysis. The 
total score of the risk assessment scale for the prevention of injuries due 
to surgical positioning and the total score of the Braden scale were 
compared. There was a negative, weak, statistically significant correla-
tion between the total scores of the risk assessment scale for the pre-
vention of injuries due to surgical positioning and the Braden scale (r =
− 0.357, p < 0.000) (Table 3). 

It was determined that while 56.5% (n = 104) of the patients were 

Table 1 
Sociodemographic characterization of patients.  

Variables: 

Age Mean ± SD 
55.96 ± 17.90 Min = 18, Max = 93 

n % 

Gender  105 57.1 
Female  79 42.9 
Male    

Body mass index  2 1.1 
Underweight  66 35.9 
Normal or Healthy Weight  116 63.0 
Overweight    

Smoking  32 17.4 
Smoker  109 59.2 
Non-smoker  43 23.4 
Quitted     
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placed in the supine position during the surgery, the duration of surgery 
of 32.6% (n = 60) of them was between 2 and 4 h, 91.9% (n = 169) of 
them were administered with general anesthesia, and the legs of 81.5% 
(n = 150) of them were in the anatomic position during the surgery. The 
total score of the scale was 18.45 ± 2.96 (12–26) and 35.9% (n = 66) of 
the group were at high risk (Table 4). 

Pressure injury developed in 2.7% (n = 5) of the patients after the 
end of the surgery. Stage 1 (n = 2) pressure injury on the forehead/cheek 
and under the right/left shoulder and stage 1 (n = 3) pressure injury in 
the gluteal, left thoracic and right inner leg were observed. When the 
patients were evaluated postoperatively, pressure injuries were 
observed in 3 patients, including stage 1 (n = 2) on the left heel and 
coccyx and stage 2 (n = 1) in the left gluteal region on postoperative day 
1. The mean scale score of the patients who developed pressure injuries 
immediately after the end of the surgery was 19.20 ± 3.34, those who 
did not developed had a mean scale score of 18.43 ± 2.95, and there was 
no statistically significant difference between them. While the mean 
scale score of the patients who developed pressure injuries within the 
first 72 h after surgery was 19.33 ± 2.08, it was 18.44 ± 2.97 for those 
who did not develop, and there was no statistically significant difference 
between them (Table 5). 

6. Discussion 

Pressure injury is a problem which includes many intrinsic and 
extrinsic factors, and when specific patient characteristics are added, it 
becomes an inevitable complex problem [19]. With optimal nursing 
care, it may be possible to prevent pressure injury and take protective 
measures [20]. Nevertheless, nursing interventions implemented based 
on evidence-based practices and the evaluation of these interventions 
are particularly important [21]. Therefore, the use of specific risk 
assessment scales for the assessment of pressure injuries, especially in 
the perioperative period, may help nurses to objectively identify pa-
tients who are at risk [12]. By using this risk assessment tool, nurses can 
ensure that effective solutions are applied to the patient both during and 
after the surgery (with the use of effective pressure support surfaces) to 
prevent pressure injuries due to surgical positioning [21–23]. When the 
literature is reviewed, it is observed that there is no specific risk 
assessment scale for the development of pressure injuries due to surgical 

Table 2 
Content validity index of the scale items.  

Items d) Number of 
experts 
indicating that 
the item is 
unnecessary 
and not 
suitable and 
should be 
removed 

c) Number 
of experts 
indicating 
that the 
item should 
be seriously 
reviewed 

b) Number 
of experts 
indicating 
that the item 
is necessary 
and should 
be slightly 
reviewed 

a) Number 
of experts 
indicating 
that the item 
is necessary 
and Totally 
suitable 

Items 
CVI 

1 0 0 1 11 0.999 
2 0 0 1 11 0.999 
3 0 0 1 11 0.999 
4 0 1 2 9 0.833 
5 0 1 4 7 0.833 
6 0 0 3 9 0.999 
7 0 0 0 12 0.999 
Mean CVI = 0.944  

Table 3 
Results of Concurrent validity.   

Mean ± SD Min-Max (Median) p 
r 

ELPO scale 18.45 ± 2.96 12-26 (18) -.357 
.000 Braden scale 18.36 ± 3.24 8-23 (19)  

Table 4 
Distribution of patients submitted to elective surgeries according to variables 
present in the Risk Assessment Scale for Perioperative Pressure Injuries (ELPO).  

Items n (%) 

Type of surgical position  
Supine 104 (56.5) 
Lateral 28 (15.2) 
Trendelenburg 7 (3.8) 
Prone 14 (7.6) 
Lithotomy 31 (16.9) 

Duration of surgery (hours) 
Up to 1 h 30 (16.3) 
From 1 h to 2 h 33 (17.9) 
From 2 h to 4 h 60 (32.6) 
From 4 h to 6 h 39 (21.2) 
More than 6 h 22 (12.0) 

Type of anesthesia 
Local 1 (0.5) 
Sedation 1 (0.5) 
Regional 7 (3.8) 
General 169 (91.9) 
General + Regional 6 (3.3) 

Support surface 
Viscoelastic surgical table mattress + viscoelastic cushions – 
(Conventional) Surgical table foam mattress + viscoelastic cushions – 
(Conventional) Surgical table foam mattress + foam cushions 13 (7.1) 
(Conventional) Surgical table foam mattress + cushions made out of 

sterilization wraps 
171 (92.9) 

No use of support surface or rigid support without padding or narrow 
leg supports 

– 

Limb position 
Anatomic position 150 (81.5) 
Opening <90◦ of upper limbs 2 (1.1) 
Knees raised <90◦ and opening of lower limbs <90◦ or neck without 

sternal alignment 
31 (16.9) 

Knees raised >90◦ or opening of lower limbs >90◦ 1 (0.5) 
Knees raised >90◦ and opening of lower limbs >90◦ or opening of 

upper limbs >90◦

– 

Comorbidities 
No comorbidities 131 (71.2) 
Vascular diseases 8 (4.4) 
Diabetes Mellitus 41 (22.3) 
Obesity or malnutrition 3 (1.6) 
Pressure injury or previously diagnosed neuropathy or deep venous 

thrombosis 
1 (0.5) 

Patient age 
18–39 41 (22.3) 
40–59 53 (28.8) 
60–69 45 (24.4) 
70–79 34 (18.5) 
>80 11 (6.0)  

Mean ± SD (min-max)  

Scale score 18.45 ± 2.96 (12–26)  
19 and below (low risk) 16.60 ± 1.63 (12–19) 118 (64.1) 
20 and above (high risk) 21.77 ± 1.56 (20–26) 66 (35.9)  

Table 5 
Scale scores of the patients with and without pressure injury (n:184).   

Pressure injury T p 

Yes 
Mean ± SD 
Min-Max 

No 
Mean ± SD 
Min-Max 

Immediately after the end of 
the surgery n = 5 

19.20 ± 3.34; 
14-22 

18.43 ±
2.95; 12-26 

0.568 0.903 

within the first 72 h after 
surgery n = 3 

19.33 ± 2.08; 
17-21 

18.44 ±
2.97; 12-26 

0.516 0.322  
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positioning [21–24]. 
In this study, the Risk Assessment Scale for the Prevention of Injuries 

due to Surgical Positioning, which was developed by Moraes-Lopes et al. 
was adapted to Turkish. The scale was applied to 184 patients in a pri-
vate foundation hospital to ensure the reliability, content and construct 
validity of the Turkish version. To this end, the examination of the ac-
curacy and cultural appropriateness of the translation constituted the 
most critical steps in the trans-cultural adaptation of the scale. In our 
study, the use of expert opinions for the forward-backward procedure 
and content validity was successfully carried out. In the literature, with 
regard to content validity, it was indicated that it was necessary to 
determine to what extent the scale as a whole and each item in the scale 
served the purpose [25]. Therefore, the opinions of the relevant experts 
were obtained to evaluate the scale items in the study. While the content 
validity index of the scale in the original study was 0.88, it was found to 
be 0.944 in this study. Content validity refers that whether the content of 
the scale is related to the condition intended to be measured [26], and it 
is reported that an appropriate CVI should be greater than 0.70 to verify 
the acceptability of items on a scale. This result indicates that the Risk 
Assessment Scale for the Prevention of Injuries due to Surgical Posi-
tioning can be used as a valid tool to evaluate the patient’s risk for the 
development of pressure injuries. 

One of the criteria used to evaluate the power of tests/scales in 
making the right decision is the “Area under the ROC Curve”. The area 
under the curve can take a maximum value of “1". The smallest value it 
can take practically is “0.50” [27]. The result of this study was below the 
expected value. Although both sensitivity and specificity were found 
above 50% in the current study, the specificity of the scale, that is, the 
ability of the test to distinguish healthy from true healthy people is 
higher. 

The positive predictive value is how many of all positive findings are 
true positives; the negative predictive value determines how many of all 
negative findings are true negatives. It is reported that as the value 
approaches 100, the ‘gold standard’ is approached [28]. It is pleasing 
that the negative predictive value of this scale is quite high. When we 
examine the negative likelihood ratio, the smaller this ratio, the better 
the true healthy individuals can be distinguished [29]. The negative 
likelihood ratio in the study is quite low. When we look at the results of 
the diagnostic tests in general, we can say that this scale may be more 
meaningful in diagnosing patients who will not develop pressure 
injuries. 

In the study, as the scores of the patients obtained from the scale 
increased, the Braden Scale scores decreased. While an increase in the 
score obtained from the scale indicates an increased risk of PIs, an in-
crease in the score obtained from the Braden Scale indicates that the risk 
of pressure injuries is reduced. Therefore, the presence of a negative 
correlation indicates that there is compliance between the two results, 
but the level of compliance was found to be low. The presence of a 
significant correlation between the patients’ scores on two scales indi-
cated that the results were compatible and that this scale, which was 
adapted to Turkish, was valid in measuring the desired feature, how-
ever, this level of correlation was below the desired value. However, 
although the Braden Scale has been confirmed to be useful in most care 
settings, it does not include perioperative conditions (e.g., time of 
immobility in the surgical room bed, type of anesthesia, body temper-
ature) that increase the risk among patients undergoing surgery [30]. 
When a scale is applied in a similar field, the correlation between the 
two measurement results is estimated to be stronger. 

In this study, approximately two-thirds of the patients had a scale 
score of 19 and below and were at low risk for developing a pressure 
injury. The type of surgical position of the patient during surgery was the 
mostly supine position, and the limb position was in the anatomic po-
sition. In the literature, pressure injuries were mostly observed espe-
cially on the occiput (back of the head), hips, sacrum/coccyx and heels 
[31,32]. In their study, Lumbley et al. retrospectively investigated the 
factors causing pressure injury during surgery and found that 189 (85%) 

of 222 patients in the supine position developed pressure injuries [33]. 
In the supine position, complications may occur not only in cases where 
the patient is placed inappropriately and carelessly or remains in the 
supine position for a long time, but also by increasing the resistance of 
the surgical stretcher to the pressure points of the body [30,33]. In 
particular, supine position was also indicated to be a critical risk factor 
in the development of pressure injuries [30,33]. Another type of position 
that may pose a risk is the lithotomy position, which is frequently used in 
surgical operations and procedures, and it was determined that the risk 
of complications was quite high. The lithotomy position is a great risk 
for patients about the development of pressure injuries on the occiput, 
scapulae, hips, sacrum/coccyx, and heels [33]. On the other hand, the 
ratio of patients with pressure injuries in the prone position used in 
surgical operations varies between 5% and 66% [34]. In accordance 
with the common results of these studies, it can be said that the posi-
tioning of the patient during surgical procedures is an important eval-
uation criterion in terms of the risk of developing pressure injuries in 
intraoperative nursing care [35]. 

In the study, when the duration of surgery and the type of anesthesia 
were evaluated, it was found that most of the surgeries took two to 4 h 
and that general anesthesia was mostly distributed. The duration of the 
surgical operation or procedure is one of the most important risk factors 
for pressure injuries in the perioperative period. Because long periods of 
inactivity and exposure to pressure may disrupt the supplying of the 
tissue and may cause skin damage [19]. Even 1 h of surgery may in-
crease the risk of pressure injuries in the patient [35]. Surgeries 
exceeding 2 h may impair the oxygenation of tissues exposed to pressure 
and may increase the risk of pressure injuries [35]. In two meta-analysis 
study, the risk of developing pressure injuries in the operating room in 
patients who underwent cardiovascular surgery was 1.296 for a 60-min 
increase, 600 times, and 13.344 for each 1-min increase [35,36]. 

The administration of general anesthesia to the patient is another 
risk factor that increases the development of pressure injuries in the 
intraoperative period [11,37]. Anesthesia affects the depression of pain 
receptors and the relaxation of muscles [37]. The patients under general 
anesthesia cannot feel numbness or pain and cannot change position to 
reduce local pressure [11,37]. Thus, the patient’s defense mechanisms 
cannot protect against pressure, which may increase susceptibility to 
pressure injury [37]. In conclusion, patients undergoing surgery have a 
higher risk of developing pressure injuries due to many factors such as 
long periods of inactivity, factors related to the duration of surgical 
procedures, and pre-existing medical conditions [7,11,38]. The type of 
anesthesia should be considered as a risk factor for the development of 
pressure injuries, which is important in making nurses think critically 
about it. 

In the results of the study, the most commonly used support surfaces 
were surgical table foam mattress and cushions made out of sterilization 
wraps. In the correct and safe positioning of the patient, the use of 
support surfaces, soft bandages, paying attention to height when raising 
the legs, and especially the use of adequate support surfaces play a 
significant role [39]. Support surfaces consist of pressure redistribution, 
control of shear or frictional forces on the tissue, maintenance of 
microclimate, mattresses or other integrated systems. In particular, 
these systems to be used should be determined according to the special 
needs of the patient and the duration of surgery [40]. In the literature, it 
is emphasized that the non-use of support surfaces in the intraoperative 
period increases the risk of pressure injuries in the perioperative period 
[12,30,39,40]. 

Concerning the presence of comorbidities in the scale results, many 
patients had no comorbidities, and only the number of patients with 
diabetes mellitus (DM) was below average. DM is considered to be a risk 
factor for pressure injuries in the perioperative period since it causes 
changes in tissue perfusion, a decrease in blood flow, and longer re-
covery [41,42]. In the literature, it was demonstrated that patients with 
a history of diabetes had a 49% higher risk of developing pressure in-
juries compared to patients without comorbidity [43]. Since patients 
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have different individual characteristics, nurses are responsible for 
applying protective measures to prevent complications in the patient 
before surgery during the surgical procedures performed. In their study, 
Shaw et al. demonstrated that the age of the patient, the type of anes-
thesia, surgical position and the type of surgery were also related to the 
development of pressure injuries [4]. Ramezanpour et al. determined 
that there was a significant correlation between the incidence of pres-
sure injury and the variables of over 70 years of age, history of hyper-
tension, history of heart disease, Braden score <15, type of surgery 
(elective or emergency) (P = 0.003) and anesthesia (spinal or general) 
according to the multivariate logistic regression model [3]. 

In accordance with the data in our study, both the low number of 
patients with pressure injuries and the low scale scores may constitute 
very important evidence in determining and evaluating the risk factors 
for the development of pressure injuries in the perioperative period and 
the situations that threaten patient safety. Accordingly, this scale can be 
a very important key for nurses to develop a strategic plan with pro-
tective measures that can be taken against the risk of developing pres-
sure injuries. These results suggest that the scale can be used to predict 
pressure injuries, however, the data should be evaluated by using the 
scale in more studies. 

7. Study limitation 

The first limitation of this study was that it included a relatively 
small sample of patients undergoing elective surgery assessing their 
status at risk of developing pressure injuries in Turkey. Because there is 
no specific scale used to determine the risk of pressure injuries in sur-
gical patients. Second, microclimate (skin temperature and moisture) 
was not evaluated. Another limitation of this study was that the nurses 
received feedback on the difficulty in filling out some items of the scale, 
especially the support surface and limb position. Furthermore, the 
development of a very small number of pressure injuries during the 
perioperative period may be due to the presence of two certified WO 
nurses in the hospital, where the study was conducted, and the contin-
uous in-service training. Therefore, the application of the ELPO scale in 
hospitals without very good conditions suggests that pressure injuries 
may be observed at a higher rate in the perioperative period and that the 

risk scores obtained from the scale evaluation may be higher. In addi-
tion, when test items consist of few and/or heterogeneous items, the 
reliability of the cronbach coefficient can calculated lower than its true 
value. Therefore, in this study, we did not specified the cronbach α value 
as in the original article. 

8. Conclusion 

This study contributes to the interventions for nurses to evaluate the 
risk of pressure injuries and take protective measures during the peri-
operative period of patients for whom elective surgery is planned. 
Nurses’ use of a specific scale with psychometric properties to prevent 
perioperative complications plays a key role in the pressure injury risk 
assessment processes of patients. Perioperative pressure injury risk 
assessment should be performed with risk assessment scales that are 
valid, reliable, determine risk factors and have psychometric features. 
Accordingly, this scale, which includes the risks specific to patients 
undergoing surgery, can be a tool to assess the risk of developing pres-
sure injuries and can provide great support in evidence-based decision 
mechanism in the interventions to prevent pressure injuries due to 
surgical positioning. 
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Items Score 

5 4 3 2 1 

Type of surgical 
position 

lithotomy prone trendelenburg lateral supine 

Duration of surgery over 6h more than 4h and up to 6h more than 2h and up to 4h more than 1h and up 
to 2h 

up to 1h 

Type of anesthesia general+regional general regional sedation local 
Support surface no use of support surface 

or rigid support without padding 
or narrow leg 
supports 

(conventional) surgical 
table foam 
mattress+cushions 
made out of sterilization 
wraps 

(conventional) surgical table foam 
mattress +foam 
cushions 

(conventional) 
surgical table 
foam mattress+
viscoelastic cushions 

viscoelastic surgical 
table mattress 
+viscoelastic 
cushions 

Limb position knees raised >90◦ and opening of 
lower limbs 
>90◦ or opening of upper limbs 
>90◦

knees raised >90◦

or opening of lower 
limbs >90◦

knees raised <90◦

and opening of lower limbs <90◦ or 
neck without sternal 
alignment 

opening <90◦ of upper 
limbs 

anatomic position 

Comorbidities Pressure ulcer or previously 
diagnosed 
neuropathy or deep venous 
thrombosis 

obesity or malnutrition diabetes mellitus vascular disease no comorbidities 

Patient age >80 years between 70 and 79 
years 

between 60 and 69 
years 

between 40 and 59 
years 

between 18 and 39 
years 

Risk assessment scale for the development of injuries due to surgical positioning (ELPO)   
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