
Pressure injury is defined as “an injury localized 
to the skin and/or underlying soft tissue, usually over 
a bony prominence or associated with medical de-
vices”.1 The National Pressure Ulcer Advisory Panel 
states that pressure injury can occur in any tissue 

under pressure and can also develop under medical 
devices. These instruments used for diagnostic and 
therapeutic purposes pressurize the skin or subcuta-
neous tissues and thus lead to medical device-related 
pressure ulcers.2 Medical device-related pressure 
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ABS TRACT Objective: To evaluate the knowledge of nursing stu-
dents on medical device-related pressure ulcer injury (MDRPI). Mate-
rial and Methods: The population of the descriptive study consisted of 
third and fourth year nursing students in Türkiye. The study was final-
ized with 380 students who met the inclusion criteria. A specifications 
form, the MDRPI Information Form, was utilized for the collection of 
necessary data. Data were obtained online between July-October 2022. 
Number, mean, and percentile distributions were used to evaluate the 
data. Results: It was observed that most of the students (80.8%) re-
sponded correctly to the question about the definition of MDRPIs, but 
most of them (57.1%) responded incorrectly to the question about dif-
ferentiating MDRPI from classical pressure ulcers. It was detected that 
the students mostly answered the questions about the risk factors of 
MDRPI and the prevention of MDRPI wrongly, or had no idea. Most 
of the students answered the questions about the nursing care of MDRPI 
correctly (91.6% and 79.5%, respectively). The correct response score 
of the students to the MDRPI information form was 1571 (minimum: 
0, maximum: 3800). Conclusion: It was observed that the students had 
some knowledge about MDRPI, but they had difficulty in differentiat-
ing MDRPI from classical pressure ulcers, and they lacked knowledge 
about the risk factors of MDRPI and nursing interventions for preven-
tion. Educational programs should be organized in such a way so as to 
improve the knowledge level of students on the subject. 
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ÖZET Amaç: Bu araştırma, hemşirelik öğrencilerinin tıbbi araç ilişkili 
basınç yaralanmasına [medical device-related pressure ulcer injury 
(MDRPI)] yönelik bilgilerinin değerlendirilmesi amacıyla yürütüldü. 
Gereç ve Yöntemler: Tanımlayıcı türde yürütülen araştırmanın evreni 
Türkiye’de hemşirelik bölümünde eğitim gören 3. ve 4. sınıf öğrenci-
leri oluşturdu. Araştırma, dâhil edilme kriterlerini sağlayan 380 öğrenci 
ile tamamlandı. Veri toplamada Tanımlayıcı Formu ve Tıbbi Araç İliş-
kili Basınç Ülseri Bilgi Formu kullanıldı. Araştırmada veriler, Tem-
muz-Ekim 2022 tarihlerinde çevrim içi toplandı. Veriler sayı, ortalama 
ve yüzde olarak verildi. Bulgular: Öğrencilerin, MDRPI’ların tanımına 
yönelik soruya çoğunun (%80,8) doğru yanıt verdiği ancak MDRPI ile 
klasik basınç ülserini ayırmaya yönelik soruya çoğunun (%57,1) yan-
lış cevap verdiği görüldü. Öğrencilerin MDRPI’nın risk faktörleri ve 
MDRPI’yı önlemeye yönelik sorulara çoğunlukla yanlış veya fikrim 
yok şeklinde yanıt verdikleri saptandı. Öğrencilerin MDRPI’nın hem-
şirelik bakımına ilişkin sorulara çoğunun doğru yanıt verdiği görüldü 
(sırasıyla %91,6 ve %79,5). Öğrencilerin MDRPI bilgi formuna ver-
dikleri doğru yanıt puanı 1571 idi (minimum: 0, maksimum: 3800). 
Sonuç: Öğrencilerin MDRPI’nın ne olduğunu bildikleri ancak MDRPI 
ile klasik basınç ülserini ayırt etmekte zorlandıkları, MDRPI’nın risk 
faktörleri ve önlemeye yönelik hemşirelik girişimlerinde bilgi eksik-
liklerinin olduğu görüldü. Öğrencilerin klasik basınç ülseri ile 
MDRPI’ları ayırt edebilmeleri, risk faktörlerini saptayabilmeleri ve ön-
leyebilmeleri için eğitim programlarının öğrencilerin konuya yönelik 
bilgi düzeylerini artıracak şekilde düzenlenmesi gerekmektedir. 
 
Anah tar Ke li me ler: Hemşirelik öğrencisi; basınç yaralanması; bilgi 

ORIGINAL RESEARCH   DOI: 10.5336/nurses.2023-99032

Turkiye Klinikleri J Nurs Sci.

Correspondence: Handan EREN 
Yalova University Faculty of Health Sciences, Department of Nursing, Yalova, Türkiye 

E-mail: erennhandan@gmail.com 
 

Peer review under responsibility of Turkiye Klinikleri Journal of Nursing Sciences. 
 

Re ce i ved: 27 Jun 2024          Received in revised form: 17 Oct 2024         Ac cep ted: 21 Oct 2024          Available online: 06 Nov 2024 
 

2146-8893 / Copyright © 2024 by Türkiye Klinikleri. This is an open 
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Türkiye Klinikleri Hemşirelik Bilimleri Dergisi 
Turkiye Klinikleri Journal of Nursing Sciences

https://orcid.org/0000-0002-6507-5690
https://creativecommons.org/licenses/by-nc-nd/4.0/


2

ulcer injury (MDRPI) differs from conventional pres-
sure ulcers in a number of respects.3,4 One of these 
differences is the localization of the injury. Classical 
pressure ulcers occur in the occipital area, 
trochanters, costae, fingers, ilium cristae, coccyx, is-
chium, patellas, medial ankle, medial knee, toes, and 
elbows, but are more common in the sacrum and 
heels.5 MDRPI can occur in any tissue or mucous 
membrane depending on the medical device.6 The 
other difference is related to patient position. While 
classical pressure ulcers are frequently observed in 
the supine and sitting position, the location of 
MDRPI varies and can occur in more than 40 sites 
depending on the weight, fixation and shape of the 
medical device.7 

MDRPI is one of the quality indicators and the 
prevalence varies in both national and international 
literature. In international literature, it is reported to 
occur in between 3% and 50% of patients; in national 
literature, it is reported to occur in 40% of patients.8-

10 MDRPIs directly affect the quality of life and treat-
ment process of patients and also increase the cost of 
care. It is reported that treatment for pressure injuries 
can cost up to 470 euros per patient per day.4 In 
Türkiye, this cost is reported to be approximately 
1,425,000,000 dollars.11 The occurrence of pressure 
injuries, as well as being costly, indicates that nursing 
care may be inadequate and protective measures are 
not being carried out sufficiently.12,13 Therefore, 
nurses have a significant role in the prevention of 
pressure injuries.13 In order to prevent MDRPIs, 
nurses and therefore, nursing students, should have 
sufficient knowledge on the subject. When the liter-
ature is examined, it is found that the knowledge lev-
els of nursing students about classical pressure ulcers 
have been assessed, but their knowledge status about 
MDRPIs has not.14-17 Therefore, it is believed that de-
termining the knowledge of students on the subject 
will provide an important contribution to the litera-
ture. Therefore, this study was conducted to evaluate 
the knowledge of nursing students about MDRPIs. 
The Research question is as follows; 

What’s is the nursing students’ knowledge level 
regarding the definition, risk factors, prevention and 
nursing care of MDRPIs? 

 MATERIAL AND METHODS 

STUDY DESIGN 
The research is descriptive. 

POPULATION AND SAMPLING 
The population of the research consisted of students 
studying in the department of nursing in Türkiye. The 
sample comprised nursing students who met the in-
clusion criteria and who completed the data collec-
tion forms. The inclusion criteria were volunteering 
to participate in the study and being in the third and 
fourth grades. Although students receive theoretical 
knowledge about wound care in their first year, only 
3rd and 4th year nursing students were included in the 
study because they had little clinical experience Ac-
cording to the data of the Council of Higher Educa-
tion, there are 35,000 nursing students in the third and 
fourth grades.18 In the sample calculation conducted 
through the OpenEpi program, it was determined that 
the number of participants should be at least 380 with 
a 50% incidence rate and a 95% confidence interval, 
and the study was therefore finalized with 380 nurs-
ing students. 

INSTRUMENT 
The data in the study consisted of a demographic in-
formation form and a MDRPI information form. 

The demographic information form included a 
total of six questions about the age, gender, grade, 
theoretical and practical training experiences of the 
students regarding medical device-related pressure 
ulcer injuries. 

The Medical Device-Related Pressure Ulcer In-
jury Information Form was developed by the re-
searcher after reviewing the necessary literature and 
guidelines.7-9,19,20 The form included a total of 10 mul-
tiple-choice questions including diagnosis (2), pre-
vention (2), risk factors (2), evaluation (2) and care 
(2) of MDRPIs. Prior to the initiation of the study, 
the MDRPI Information Form was submitted to 10 
educators, who are specialized in the field, to provide 
expert opinion. A 4-point Likert type scale was sent 
to experts to evaluate the questions. For content va-
lidity, Content Validity Ratio (CVR) and Content Va-
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lidity Index (CVI) were calculated. For each question 
in the information form, the CVR values were found 
to be between 0.66 and 1.00. The total CVI value of 
the information form was determined as 0.81. The in-
terview form was organized in line with the recom-
mendations of the experts. Students received one 
point for each correct answer and zero points for each 
incorrect or unanswered response to the questions on 
the form. The score obtained by the students from the 
form constituted the Medical Device-Related Pres-
sure Ulcer Injury Knowledge score (minimum: 0 
maximum: 3800). 

DATA COLLECTION 
In the study, data were obtained online between July-
October 2022 by the snowball sampling method, 
which is one of the purposive sampling methods. The 
advantage of this chain-referral method is that it en-
ables reaching a wider participation in a more cost-ef-
fective and simpler way. Data collection forms were 
first forwarded to the nursing students in the faculty 
who agreed to participate in the study and were asked 
to forward these data collection forms to other nurs-
ing students. Data collection was terminated when the 
desired sample size was achieved. 

DATA ANALYSIS 
The IBM SPSS 20.0 (IBM Corporation, Armonk, 
NY, USA) program was utilized to evaluate the data. 
The relationship between the demographic data of 
nursing students and their mean knowledge scores 
was analyzed with parametric or nonparametric tests 
in accordance with the distribution of the data. 

ETHICAL CONSIDERATIONS 
Permission was obtained from Yalova University 
Human Research Ethics Committee (date: June 29, 
2022, no: 2022/92) prior to study. After the partici-
pants clicked on the link of the online data collection 
form, they were directed to a section providing brief 
information about the research and confirming their 
voluntary participation, and after confirming this sec-
tion, they answered the forms in Turkish. The confi-
dentiality of the answers of the nursing students 
participating in the study was ensured, and they were 
only viewed through Google Forms (Google, USA) 

via e-mail defined in the name of the researcher. The 
research was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. 

 RESULTS 
Descriptive characteristics of the participants are pre-
sented in Table 1. Accordingly, the mean age of the 
students was 20.72±1.33 years (minimum: 18, max-
imum: 32) and most of them (73.9%) were female. It 
was observed that most of the nursing students (70%) 
provided care to patients with pressure injury during 
clinical practice. 

Table 2 demonstrates the responses of nursing 
students to the questions in the medical device-related 
pressure ulcer information form. Accordingly, it was 
observed that most of the students (80.8%) answered 
the question about the definition of MDRPI correctly, 
but most of them (57.1%) considered the coccyx 
wound arising from the lying position as a medical 
device-related pressure ulcer. It was detected that 
most of the students gave (3-4) either no opinion or 
incorrect answers to the questions about MDRPI risk 
factors. While most of the students responded cor-
rectly to the question about the prevention of MDR-
PIs (5), most of them had no idea to the question 

Variables n % 
Gender 

Female 281 73.9 
Male 99 26.1 

Years of study 
3 239 62.9 
4 141 37.1 

The status of being informed about pressure injury by the educator or  
nurse in clinical practice 

Yes 225 59.2 
No 155 40.8 

The status of providing care to the patient with pressure injury in clinical practice 
Yes 266 70.0 
No 114 30.0 

The presence of elective courses on wound/wound care at school you attend 
Presence 169 44.5 
Absence 211 55.5 

Admission to elective courses on wound/wound care 
Yes 123 32.4 
No 257 67.6

TABLE 1:  Certain descriptive characteristics of nursing students.
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Questions n % 
1. Which of the following is the definition of the medical device-related pressure ulcer injury? 

Localized skin and/or subcutaneous tissue damage caused by pressure from instruments such as nasal cannulas, oxygen masks, 307 80.8 
tubes or restraints, which takes the shape of the instrument involveda  
Localized skin and/or subcutaneous tissue damage, usually on bony prominences, caused by either pressure alone or in 52 13.7 
combination with pressure or laceration.  
Skin damage caused by pressure on any part of the body. 13 3.4 
No opinion 8 2.1 

2. Which of the following statements about medical device related pressure ulcer injury is incorrect? 
The ulcer formed by peripheral oxygen saturation probe on patient finger is associated with medical instrumenta 23 6.1 
The ulcer formed by the patient's lying position in the coccyx region is associated with the medical instrument. 217 57.1 
The ulcer formed on the patient's arm by the liquid sets is associated with the medical device.a 63 16.6 
No opinion 77 20.2 

3.…................., ……………… and ………………. are among the risk factors for the development of medical device-related pressure ulcer injury. 
Which three of the following should fill in the blanks above? 

Age- Skin condition - Sheer force of the medical devicea 37 9.7 
Lack of access to appropriate equipment - Gender - Race 24 6.3 
Knowledge level of workers - serum K+ level - Nutrition 21 5.5 
No opinion 298 78.4 

4. Which of the following statements regarding medical device-related pressure ulcer injury is incorrect? 
The hard structure of medical instruments increases the coefficient of friction, leading to pressure ulcers. 11 2.89 
Lack of regular positioning of the medical vehicle increases the risk of pressure ulcers. 35 9.22 
Moist/wet skin does not affect the risk of medical device-related pressure ulcer injurya 186 48.95 
No opinion 148 38.94 

5. Which of the following statements regarding the prevention of medical device-related pressure ulcer injury is true? 
Any possible pressure sources related to the device must be eliminated promptly from a medical point of view. 5 1.3 
The patient or device must be repositioned to redistribute the pressure and reduce the sheer force. 2 0.5 
All abovea 219 57.7 
No idea 154 40.5 

6. Which of the following statements is incorrect? 
All patients with medical devices should be recognized as at risk for medical device-related pressure ulcer injury. 26 6.8 
The skin around and under any medical device should be assessed at least twice a daya 18 4.7 
The skin around and under any medical device should be assessed every three days. 9 2.4 
No idea 327 86.1 

7. Which of the following statements is true? 
Tıbbi araç ilişkili basınç ülserlerinin değerlendirilmesinde klasik basınç ülseri evrelendirme sistemi kullanılmaz. 77 20.2 
Tıbbi araç ilişkili mukozal basınç ülserlerinin değerlendirilmesinde evrelendirme yapılmaza 15 4.0 
All above 0 0 
No idea 288 75.8 

8. Nurse A.B. notices a wound on the oral mucosa of a patient, arising from the endotracheal tube. The wound is dark red in color.  
How can the nurse A.B. evaluate the wound in the patient's mouth? 

The wound on the oral mucosa of the patient is a Stage I pressure ulcera 29 7.6 
The wound in the mouth of the patient is staged as suspected deep tissue damage. 49 12.9 
Staging is not possible. 76 20 
No opinion 226 59.5 

9. Which of the following statements about the care of a patient with a medical device-related pressure ulcer injury is correct? 
I. In continuous monitoring, the blood pressure cuff should be removed after measurement. 
II. Products compatible with body PH should be utilized in the care of the patient. 
III. In continuous monitoring, the fingers on which the peripheral oxygen saturation probe is attached should be rotated. 
IV. Medical equipment should not be left in the patient's bed. 
I-II. 5 1.3 
III-IV 11 2.9 
All abovea 348 91.6 
No opinion 16 4.2 

10. Which of the following statement(s) are included in the care of a patient with a medical device-related pressure ulcer injury? 
The skin and mucous membrane under and around the medical device should be evaluated. 0 0 
The medical device should be properly positioned to avoid pressure on the patient's skin. 0 0 
All abovea 302 79.5 
No opinion 78 20.5 

TABLE 2:  The responses of nursing students to the questions in the Medical Device Related Pressure Ulcer Injury Information Form.

aCorrect answers of the questions.
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about evaluating the patient in terms of MDRPI (6). 
It was observed that most of the students did not have 
any opinion on the questions asked about the staging 
of MDRPIs (7-8), while most of them answered cor-
rectly to the two questions asked about the care of the 
patient with MDRPIs (9-10). 

It was observed that the correct response score of 
the students to the MDRPI information form was 
1571 (minimum: 0, maximum: 3800) (Table 3). 

 DISCUSSION 
Medical device-related pressure injuries have nega-
tive effects on patients, their relatives and the health-
care system. Therefore, healthcare professionals are 
expected to have adequate knowledge and skills to 
prevent and care for MDRPI. It is also necessary to 
determine and increase the awareness and knowledge 
of students who will be the nurses of the future. When 
the literature was examined, it was observed that 
there were studies in which the knowledge levels of 
nursing students were determined mostly for pressure 
injury, while studies on MDRPI were limited.21-23 In 
this study, in which the knowledge of nursing stu-
dents about MDRPIs was evaluated, it was observed 
that most of them were informed about pressure in-
jury by their educators or clinical nurses in clinical 
practice and most of them provided care to patients 
with pressure injury. It is believed that educators or 
nurses informing students in clinical practice and stu-
dents having experience in caring for patients with 
pressure injuries will increase their awareness of 
MDRPIs. In the studies conducted, it is stated that the 
experience of caring for patients with pressure ulcers 
increases the level of knowledge and skills related to 
the subject.22-24 

When the answers of the students to the ques-
tions in the MDRPI information form were exam-
ined, it was realized that while most of them 

answered the question about the definition of MDRPI 
correctly, most of them defined the pressure ulcer 
caused by the lying position as MDRPI. This result 
indicates that students have knowledge about the sub-
ject, but this knowledge may be insufficient and that 
students have problems in distinguishing MDRPI 
from classical pressure ulcers. Theoretical and prac-
tical knowledge about MDRPI is provided in main 
courses and elective courses on wound care during 
undergraduate education. However, in the study, 
most of the students stated that they did not have elec-
tive courses on wound care in their schools and that 
they did not participate in this elective course. It is 
believed that this situation may cause students to be 
unable to distinguish between MDRPI and classical 
pressure ulcers. When the literature was examined, it 
was observed that there was only one study on 
MDRPI with nursing students (that is about attitude, 
not knowledge), and the sample group of the studies 
conducted on MDRPI generally consisted of 
nurses.23,25-27 In the only study conducted with stu-
dents, it was reported that 41.7% of nursing students 
did not take courses on MDRPI during their educa-
tion and almost all of them needed a training work-
shop on the subject.23  

Nurses have a key role in the prevention of 
MDRPIs because the quality of care increases with 
the prevention of pressure ulcers.25,28 Therefore, the 
knowledge of nursing students about the risk factors 
of pressure ulcers should be improved. In the study, 
it was observed that most of the students gave no idea 
or incorrect answers to the questions about the risk 
factors of MDRPI. This result may be related to the 
fact that MDRPI is not sufficiently included in theo-
retical education. It was observed that there were no 
studies conducted with nursing students on the sub-
ject in the literature, and the studies conducted with 
nursing students focused on classic pressure ulcers. 
In these studies, it was reported that the knowledge of 
students about the risk factors of classical pressure 
ulcer was insufficient, and in studies conducted with 
nurses, it was reported that the knowledge of nurses 
about the prevention of MDRPI was insufficient.26,29-

31 Inadequate knowledge levels of both nursing stu-
dents and nurses make it essential to review the 
theoretical education.  

Points Score Minimum-Maximum 
Total points for correct answers 1571 0-3800 
Total points for incorrect answers 609 0-3800 
Total points for absence answers 1620 0-3800 

TABLE 3:  Scores of medical instrument-related pressure ulcer 
injury information form of the students.
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The primary goal of care at MDRPI is to prevent 
ulcers from developing. Therefore, the skin around 
and under any medical device should be assessed at 
least twice a day. If a pressure ulcer develops, care 
for the patient should be sustained.19,32 In the study, it 
was observed that most of the students answered one 
of the questions about the prevention of MDRPI as 
true and the other as no idea. Looking at the question 
for which students mostly stated no idea, it was ob-
served that it was about the evaluation of the skin 
around the medical device. The incorrect answers 
given by the students to the questions on diagnosing 
MDRPI and risk factors make it predictable that they 
responded as no idea to this question. In the study 
conducted by Gürlek Kısacık and Sönmez it is deter-
mined that the nursing students obtained the lowest 
scores in the themes of “preventive measures to re-
duce the amount of pressure/shear” (36.8%). This re-
sult can be explained by the large number of 
questions used in the research.21 

MDRPI is staged like classic pressure ulcers, but 
staging is not utilized in mucosal pressure injuries 
since mucosal tissue is histologically distinct from 
skin tissue.19 In the study, it was observed that nurs-
ing students mostly responded as “no idea” to two 
questions about staging. In the study conducted by 
Erbay Dalli and Kelebek Girgin, 99.1% of the nurses 
responded correctly to the question about the staging 
of medical device-related pressure ulcers; in the study 
conducted by Sönmez and Bahar, 41.6% of the nurses 
responded correctly.22,29 The variability in the knowl-
edge of nurses regarding staging in the study results 
demonstrates that the content of training programs 
and in-house training plans should be reviewed. Since 
most of the students in the study reported that they 
were informed about pressure injuries by educators 
or nurses in clinical practice, it is thought that nurses 
with adequate knowledge on the subject will provide 
more comprehensive and accurate guidance to stu-
dents in clinical practice. As a matter of fact, students 
reported that they were informed about pressure ul-
cers by nurses in clinical practice. Students can par-
ticipate in patient care or observe patient care with 
educators or nurses in clinical practice. Therefore, in 
the study, students mostly gave correct answers to the 
questions about the care of MDRPIs.  

In the study, it was observed that the students 
mostly answered the questions in the MDRPI infor-
mation form as “no idea” and their correct answer 
scores were below the average. This result reveals 
that the knowledge of the students about MDRPI is 
inadequate. In the study conducted by Gürlek Kısacık 
and Sönmez, the mean knowledge score of the nurs-
ing students was determined as 38.2% (9.95/26).21 In 
the study conducted by Behnammoghadam et al. it 
was stated that although the students indicated that 
they did not receive adequate training on MDRPI, 
their attitudes towards the prevention and care of 
MDRPI were positive.23 Although the study empha-
sized that positive attitude towards MDRPI would af-
fect behavior, it was recommended that studies 
should be conducted to determine the MDRPI knowl-
edge levels of students. Indeed, adequate knowledge 
and positive attitude will improve care behaviors. 
Since this is the first study in the literature in which 
students’ knowledge of MDRPI was assessed, it is 
thought that the findings of the study can be used both 
in the organization of educational programs and as a 
guide for new research. 

LIMITATIONS 
The research has some limitations. One of them is 
that the knowledge of the students was measured with 
only 10 questions. Also, online application of data 
collection forms limits the reliability of the data. 

 CONCLUSION 
In this study, in which the knowledge of students re-
garding MDRPIs was evaluated, it was found that 
students lacked knowledge in questions about the risk 
factors of MDRPI and interventions to prevent MDR-
PIs. Although the students responded mostly cor-
rectly to the questions about nursing care for 
MDRPIs, it was observed that they could not distin-
guish between classic pressure ulcers and MDRPIs. 
Accordingly, it is recommended that care manage-
ment of MDRPIs should be included more in training 
programs to increase awareness. In addition, it is rec-
ommended that institutional training programs should 
be established so that nurses, who are role models in 
practical education, can raise awareness in students. 
Since there is only one study on the subject in the lit-
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erature, more comprehensive studies should be con-
ducted. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family members 
of the scientific and medical committee members or members of the 
potential conflicts of interest, counseling, expertise, working condi-
tions, share holding and similar situations in any firm. 

Authorship Contributions 
This study is entirely author's own work and no other author con-
tribution.

1. European Pressure Ulcer Advisory Panel and National Pressure Ulcer Advi-
sory Panel. Prevention and Treatment of Pressure Ulcers: Quick Reference 
Guide. 1st ed. Washington DC: National Pressure Ulcer Advisory Panel; 2009.  

2. Kayser SA, VanGilder CA, Lachenbruch C. Predictors of superficial and se-
vere hospital-acquired pressure injuries: a cross-sectional study using the In-
ternational Pressure Ulcer Prevalence™ survey. Int J Nurs Stud. 
2019;89:46-52. PMID: 30339955. 

3. Barakat-Johnson M, Barnett C, Wand T, White K. Medical device-related pres-
sure injuries: an exploratory descriptive study in an acute tertiary hospital in 
Australia. J Tissue Viability. 2017;26(4):246-53. PMID: 29050901. 

4. Jackson D, Sarki AM, Betteridge R, Brooke J. Medical device-related pressure 
ulcers: a systematic review and meta-analysis. Int J Nurs Stud. 2019;92:109-
20. PMID: 30782513. 

5. Coyer FM, Stotts NA, Blackman VS. A prospective window into medical de-
vice-related pressure ulcers in intensive care. Int Wound J. 2014;11(6):656-
64. PMID: 23374630; PMCID: PMC7950785. 

6. Makic MB. Medical device-related pressure ulcers and intensive care pa-
tients. J Perianesth Nurs. 2015;30(4):336-7. PMID: 26210564. 

7. Kara H, Arıkan F. Tıbbi cihaza bağlı basınç yarasının önlenmesi [Prevention 
of medical device related pressure injury]. Yoğun Bakım Hemşireliği Dergisi. 
2020;24(1):15-21. https://dergipark.org.tr/tr/download/article-file/1095450 

8. Coyer FM, Stotts NA, Blackman VS. A prospective window into medical de-
vice-related pressure ulcers in intensive care. Int Wound J. 2014;11(6):656-
64. PMID: 23374630; PMCID: PMC7950785. 

9. Karadag A, Hanönü SC, Eyikara E. A prospective, descriptive study to as-
sess nursing staff perceptions of and interventions to prevent medical device-
related pressure injury. Ostomy Wound Manage. 2017;63(10):34-41. PMID: 
29091036. 

10. Arnold-Long M, Ayer M, Borchert K. Medical device-related pressure injuries 
in long-term acute care hospital setting. J Wound Ostomy Continence Nurs. 
2017;44(4):325-30. PMID: 28682854. 

11. Gencer ZE, Ünal E, Özkan Ö. Basınç ülserleri tedavi maliyetleri etkililik anal-
izi; konvansiyonel ve modern yara bakım tedavi maliyetlerinin karşılaştırılması 
[The cost analysis of pressure ulcer treatment; the treatment cost comparison 
of conventional and modern wound care]. Akd Tıp D. 2019;5(2):201-8. doi: 
10.17954/amj.2018.1099. 

12. Şengul T, Karadağ A. Determination of nurses' level of knowledge on the pre-
vention of pressure ulcers: the case of Turkey. J Tissue Viability. 
2020;29(4):337-41. https://doi.org/10.1016/j.jtv.2020.06.005. 

13. Çınar F, Şahin SK, Aslan FE. Yoğun bakım ünitesi’nde basınç yarasının ön-
lenmeye yönelik Türkiye’de yapılmış çalışmaların incelenmesi; sistematik der-
leme [Evaluation of studies in Turkey on the prevention of pressure sores in 
the intensive care unit: a systematic review]. Balıkesir Sağlık Bilimleri Dergisi. 
2018;7(1):42-50. https://dergipark.org.tr/tr/download/article-file/522749 

14. Biçer EK. Hemşirelik öğrencilerinin basınç ülseri önlemeye yönelik bilgi ve 
uygulamaları [Knowledge and practices of nursing students on pressure ulcer 
prevention]. Journal of Duzce Univesity Health Sciences Institue. 
2020;11(1):1-7. https://doi.org/10.33631/duzcesbed.691639 

15. Dalvand S, Ebadi A, Gheshlagh RG. Nurses' knowledge on pressure injury 
prevention: a systematic review and meta-analysis based on the Pressure 
Ulcer Knowledge Assessment Tool. Clin Cosmet Investig Dermatol. 
2018;11:613-20. PMID: 30538522; PMCID: PMC6257136. 

16. Murugiah S, Ramuni K, Das U, Hassan HC, Abdullah SKBF. The knowledge 
of pressure ulcer among nursing students and related factors. Enferm Clin. 
2020;30(5):41-5. https://doi.org/10.1016/j.enfcli.2019.11.019. 

17. Usher K, Woods C, Brown J, Power T, Lea J, Hutchinson M, et al. Australian 
nursing students' knowledge and attitudes towards pressure injury prevention: 
a cross-sectional study. Int J Nurs Stud. 2018;81:14-20. PMID: 29427831. 

18. Yüksek Öğretim Kurumu [İnternet]. [Erişim tarihi: 05 Aralık 2022]. TYT-AYT 
Net Sihirbazı. Erişim linki: https://yokatlas.yok.gov.tr/netler-
tablo.php?b=10248  

19. National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory 
Panel and Pan Pacific Pressure Injury Alliance, Haesler E. Prevention and 
Treatment of Pressure Ulcers: Quick Reference Guide. 2nd ed. Osborne Park, 
Australia: Cambridge Media; 2014. https://www.nzwcs.org.nz/images/Inter-
national_PUG/Quick_Reference_Guide_DIGITAL-PPPIA-Jan2016.pdf 

20. Dang W, Liu Y, Zhou Q, Duan Y, Gan H, Wang L, et al. Risk factors of med-
ical device-related pressure injury in intensive care units. J Clin Nurs. 
2022;31(9-10):1174-83. PMID: 34309103. 

21. Gürlek Kısacık Ö, Sönmez M. Pressure ulcers prevention: Turkish nursing 
students' knowledge and attitudes and influencing factors. J. Tissue Viability. 
2020;29(1):24-31. https://doi.org/10.1016/j.jtv.2019.11.003 

22. Sönmez M, Taşdemir N, Ören N. Pressure injury knowledge of Turkish in-
ternship nursing students. J. Tissue Viability. 2021;30(4):571-5. 
https://doi.org/10.1016/j.jtv.2021.07.004 

23. Behnammoghadam M, Fereidouni Z, Keshavarz Rad M, Jahanfar A, Rafie 
H, Kalal N. Nursing students’ attitudes toward the medical device-related 
pressure ulcer in Iran. Chronic Wound Care Manag. 2020;7:37-42. 
https://www.semanticscholar.org/reader/517d6c4ab85291ef5996392896d0
3724d0efc526 

24. Çelik S, Dirimeşe E, Taşdemir N, Aşık Ş, Demircan S, Eyican S, et al. 
Hemşirelerin bası yarasını önleme ve yönetme bilgisi [Pressure sore pre-
vention and treatment knowledge of nurses]. Medical Journal of Bakirkoy. 
2017;13(3):133-9. https://d2v96fxpocvxx.cloudfront.net/new/580eb5e7-1480-
44a6-9404-b8b7446acbcb/articles/BTDMJB201713305/BTD-13-133-En.pdf 

25. Tan JJM, Cheng MTM, Hassan NB, He H, Wang W. Nurses' perception and 
experiences towards medical device-related pressure injuries: a qualitative 
study. J Clin Nurs. 2020;29(13-14):2455-65. PMID: 32246739. 

 REFERENCES



8

26. Zhang YB, He L, Gou L, Pei JH, Nan RL, Chen HX, et al. Knowledge, attitude, 
and practice of nurses in intensive care unit on preventing medical device-re-
lated pressure injury: a cross-sectional study in western China. Int Wound J. 
2021;18(6):777-86. PMID: 33960668; PMCID: PMC8613385. 

27. Nassehi A, Jafari M, Rashvand F, Rafiei H, Hosseinpour F, Shamekhi L. In-
tensive care unit, cardiac care unit, and emergency department nurses' per-
ceptions of medical device-related pressure injuries: a cross-sectional study. 
Wound Manag Prev. 2022;68(9):24-8. PMID: 36112798. 

28. Lewis CP, Colcord KE, Peterson A, Pfister C, Robertson ME, Slyh A, et al. CARE 
to prevent medical device-related pressure injuries: a facility's innovative pro-
gram effectively reduced patient injury. Am J Nurse. 2021;16(6):24-8. 
https://www.myamericannurse.com/wp-content/uploads/2021/05/an6-CARE-
Medical-Device-513a.pdf 

29. Erbay Dalli Ö, Kelebek Girgin N. Knowledge, perception and prevention per-

formance of intensive care unit nurses about medical device‐related pres-
sure injuries. J. Clin. Nurs. 2022;31(11-12):1612-9. 
https://doi.org/10.1111/jocn.16014 

30. Pérez-López C, López-Franco MD, Comino-Sanz IM, Pancorbo-Hidalgo PL. 
Validation of the pressure injury prevention knowledge questionnaire in nurs-
ing students: Rasch analysis. Enferm Clin (Engl Ed). 2021;31(1):12-20. Eng-
lish, Spanish. PMID: 32962908. 

31. Dag Sucu G, Firat Kilic H. Knowledge and attitudes of Turkish nursing stu-
dents towards pressure injury prevention. J Tissue Viability. 2022;31(1):16-23. 
PMID: 34462179.. 

32. Haesler E. Evidence summary: Pressure injuries: Preventing medical device 
related pressure injuries. Wound Practice, Research: Journal of the Australian 
Wound Management Association. 2017;25(4):214-6. https://journals.cam-
bridgemedia.com.au/application/files/3115/8572/5924/summary03.pdf


