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Background: Pressure injury is a common problem in intensive care units. Critical care nurses play an important role in
multidisciplinary teams performing pressure injury treatment. Identifying the clinical status of pressure injury treatment may
contribute to improving care quality.

Aim: To identify the knowledge, attitudes, and practices regarding pressure injury treatment in critical care nurses.

Design: A cross-sectional survey.

Methods: Secondary data were extracted from a multicenter clinical trial. Knowledge and attitudes toward pressure injury
treatment were assessed through a self-administered eight-item questionnaire. The observed practices were recorded using a case
report form. The report was in accordance with the STrengthening the Reporting of OBservational studies in Epidemiology
(STROBE) statement.

Results: A total of 950 critical care nurses in 15 hospitals from six provinces/municipalities of China were investigated. The mean
knowledge score was 2.89 + 1.16 (95% confidence interval: 2.82-2.97) out of a possible total of 5 points. The correct rates of selecting
wound dressings and pain management were 34.4% and 45.6%, respectively. The mean attitude score was 9.07 £ 1.09 (95%
confidence interval: 9.00-9.13) out of a possible total of 12 points. A total of 2092 patient days of pressure injury treatment practices
were observed and recorded. Repositioning was the most commonly employed treatment measure (98.8%). Foam dressing was the
common dressing for stage I (53.6%), stage II (47.5%), and more severe pressure injury (67.9%), including stage III, IV, unstageable,
and suspected deep tissue injury.

Conclusion: Critical care nurses exhibited a generally low level of knowledge and moderate attitudes regarding pressure injury
treatment. Practices of pressure injury treatment were generally acceptable.
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Plain Language Summary
What is known about this topic

® Individuals in the critical care unit often have a higher prevalence and incidence rates of pressure injury than other patients.

® Nurses play important roles in multidisciplinary teams performing pressure injury treatment.

® There is a gap between evidence and practice regarding pressure injury therapy. Knowing what nurses know, think, and do about
treating pressure injuries will be helpful for closing this gap.

What this study adds
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e This is the first study to provide a systematic view of Chinese critical care nurses’ knowledge, attitudes, and behaviors regarding
the treatment of pressure injuries.

® [nstead of self-report surveys, observation records were used to gather practices for treating pressure injuries.

® (ritical care nurses demonstrated a generally low level of knowledge and moderate attitudes regarding pressure injury treatment.
Practices of pressure injury treatment were generally acceptable.

Introduction

Hospital-acquired pressure injury (PI) is a common problem worldwide. According to a recent systematic review, the
global pooled prevalence of hospital-acquired PI in adult patients was 8.4%." PI is associated with negative effects on the
health system and patients, including an increased risk of infection, pain and sadness,” prolonged hospitalization,’
reducing patient safety and quality of life,* and causing a substantial economic burden for healthcare.’ Individuals in the
intensive care unit (ICU) have a higher frequency and incidence rate of PI than other patients®’ because of the
complexity of their conditions, which often involve risk factors such as reduced mobility,® the use of medical
devices,”'® hemodynamic compromise,'' older age, and poor nutrition.'*'* According to a systematic review, in adult
ICU patients, the prevalence and incidence of PI were 16.9-23.8% and 10.0%-25.9%, respectively.'® Furthermore,
mortality was observed to gradually with the severity of PI in the ICU.”

PI treatment refers to the care of an existing condition or wound to facilitate PI healing. PI influences patient recovery,
and PI treatment is a comprehensive procedure. It is necessary to tailor treatments to the characteristics of the wound and
the patient’s overall health status.® Nurses come into contact with individuals with PI on a daily basis. Although some
treatment methods, such as surgical treatment, are difficult for nurses to apply, nursing staff must be able to accurately
assess the stage of injury and perform interventions, such as repositioning and using wound dressings, to facilitate PI
healing."® Therefore, nurses play a significant role in multidisciplinary teams regarding PI treatment.'®

Several clinical practice guidelines have advised PI treatment recommendations.®'”'® However, a previous study
reported that a substantial number of nurses do not sufficiently comply with the guidelines.'® To close the gap between
the recommendations of the guidelines and clinical practices, authorities and policy-makers in the field of nursing should
acquire as much state information about what nurses know, think, and do regarding PI treatment as possible.

Several studies have been conducted to assess nurses” knowledge and clinical practice regarding PI treatment.'® '
However, these investigations have produced contradictory findings. In Jordan, a survey found that nurses had adequate
PI treatment knowledge and implementation.?! Similarly, a survey in the Swedish showed that nurses displayed good
knowledge of PI treatment.'” In contrast, the levels of PI knowledge and implementation in clinical practice were notably
lower among Spanish nurses.”’ Furthermore, in these previous studies, nurses self-reported their PI treatment practices,
which may have led to differences between self-reported outcomes and actual clinical practice. As a result, the goal of the
current study was to determine ICU nurses’ self-reported knowledge, attitudes, and observed PI treatment behaviors.

Methods

Design

The cross-sectional study was reported in compliance with the STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) statement.”? This study used data collected during a national multicenter health program,
which was designed to assess the efficacy of a nursing intervention in hospitalized immobile patients.*>** This trial
consisted of three stages. In stage I, a nationwide multicenter cross-sectional baseline investigation was conducted. In this
stage, medical, surgery and ICU nurses were investigated. In stage II, a nursing intervention model was established. In
stage III, the effectiveness of the nursing intervention model was examined. Data for this study were drawn from stage
I of the clinical trial. Nurses in ICUs were the target population of this study. As a result, the phrase “ICU” was utilized to
obtain relevant data from stage I of the clinical trial.

Study Setting and Population Sample
Six tertiary, twelve secondary, and seven community hospitals encompassing six provinces or municipality cities in
eastern, southern, western, northern, and central China participated in stage I of the clinical trial. Hospitals were selected
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using a convenience sampling method on the basis of the number of beds and nurses. The selection of nurses in each
hospital similarly followed a method of convenience sampling. The inclusion criterion for the participants was full-time
registered nurses with a minimum of 1 year of experience. Students or those undergoing nursing training were excluded
from the list of candidates.

Data Collection Instrument

A self-administered structured questionnaire was used to gather information about nurses’ knowledge of PI treatment and
their subjective attitudes regarding it. Eight single-choice questions made up the survey: five were related to knowledge,
and three were related to attitudes (Supplementary File 1). For questions about nurses’ knowledge, correct answers were

given a score of 1, while incorrect answers were given a score of 0. Scores for all knowledge items ranged from 0 to 5. In
this study, we designated a mean score more than 4 as representing a satisfactory knowledge level; a mean score range of
3 to 4 as a moderate level; and a mean score below 3 as a poor level. On the basis of a 4-point Likert scale, attitudes were
scored as follows: 1 for strongly disagree, 2 for disagree, 3 for agree, and 4 for strongly agree. The range of overall
attitude ratings was 3—12. In this study, we designated a mean score of 10 greater as representing a positive attitude level;
a mean score range of 6 to 10 as a moderate attitude level; and a mean score below 6 as a negative attitude level.

The PI management guideline served as the basis for the development of the questionnaire.”> One enterostomal
therapist, one clinical nursing expert, one academic, and two nurse managers with 20 years of clinical experience each
evaluated the content validity of the questionnaire. Expert evaluations were performed for the scale-level content validity
index (S-CVI) and item-level content validity index (I-CVI). With a score of 1.0 on the S-CVI and I-CVI, the modified
final questionnaire was shown to be valid. Test-retest reliability and Cronbach’s alpha were used to attain stability and
internal consistency, respectively. Over the course of 14 days, 30 nurses participated in an evaluation of the question-
naire’s test-retest reliability. The Cronbach’s alpha value was 0.795, and the test-retest reliability score was 0.875.

Using a self-designed case report form (CRF), nurses’ PI treatment practices were gathered. These practices
comprised general PI treatment measures (repositioning, support surfaces), as well as the use of specific wound dressings
for various stages of PI. The Landelijke Prevalentiemeting Zorgproblemen questionnaire’® and the Minimum Data Set
instrument®’” were the fundamental foundations on which the CRF was developed. The PI stage terminology used
throughout this study was derived from the international PI categorization system (2014).® A 14-day pilot survey was
conducted at the clinics to evaluate the applicability of the CRF, and adjustments were made in response to input from
participating nurses. The CRF’s final iteration was presented as an electronic data collection tool.

Data Collection Procedures

Between September and October 2015, nurses’ self-reported knowledge of PI therapy, attitudes regarding PI treatment,
and demographic data (gender, age, and education) were all investigated. From November 2015 to March 2016, nurses’
PI treatment practices were observed and recorded.

In each participating hospital, a trained investigator was in charge of recruiting nurses and disseminating information
on the questionnaire survey. Prior to the survey, it was made clear that the questionnaire would only be used for research
purposes and would not have any bearing on how well nurses were performing. Nurses were not allowed to talk to other
participants or look up material in the literature while completing the questionnaire. Under supervision by the investi-
gators, participants were encouraged to sit alone and complete the paper questionnaire. The questionnaire took
approximately 10 minutes to complete in total. The investigator went through each completed questionnaire to ensure
that there were no missing items.

Each ICU ward of each participating hospital hired one data collector every 15 beds to collect information on nurses’
practices. Wards with fewer than 15 beds also recruited two registered nurses. These data collectors received on-site
education, including videos and manuals, before conducting the survey, along with guidelines about the electronic
system, data collecting frequency, and scheduling. After the training, a test was given to ensure that the data collectors
had appropriate knowledge and abilities. The data collectors were required to achieve at least 85% accuracy in the test.
Data collectors watched and documented the nurses’ treatment procedures using CRF every day until the PI patient
transferred out of the ICU, wound healing, death, or observation for 90 days. Data collected may more than one time
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about the work practices of an individual nurse. It was the responsibility of the head nurses in each unit to audit the data
and further assess their quality. Once a week, the data were examined and verified by the project steering group (the
authors of this study were in charge of surveillance at all participating hospitals), and comments were provided on any
identified errors via email and teleconference.

Statistical Analysis

Version 25 of IBM’s SPSS statistical software was used to analyze the gathered data. Frequency and percentage values
were used to examine categorical variables, whereas mean and standard deviation (SD) were used to examine continuous
variables. Bar graphs were used to display self-reported PI treatment knowledge and attitudes. Statistics were obtained
using an Excel spreadsheet.

Results

Characteristics of Critical Care Nurses

A total of 950 critical care nurses from 15 hospitals (six tertiary and nine secondary) were extracted. The average age of
the nurses was 28.5 + 4.5 years. Of the respondents, 87.8% were female, 69.8% held a bachelor’s degree or above, and
82.0% worked in tertiary hospitals. A total of 98.1% of nurses attended education courses in the ward, and 85.8% of
nurses attended education courses at the hospital. The demographics of the critical care nurses are shown in Table 1.

Knowledge Regarding Pl Treatment

Out of a possible score of 5 points, the mean knowledge score was 2.89 + 1.16 (95% confidence interval [CI]: 2.82-2.97).
The overall average correct rate for all five knowledge items was 57.9%. Figure 1 shows the correct rate of each item.
Among the different areas of PI treatment knowledge, the highest percentage of correct answers was for repositioning,
and almost all nurses knew about the importance of repositioning in the treatment of PI. The lowest percentage of correct
answers was for selecting wound dressings, and few nurses were able to recognize the features of various wound

Table | Demographic Characteristics of the Critical Care
Nurses (n=950)

Variables n(%)/MeantSD
Age(year) 28.5+4.5
Experience in nursing work (year) 6.4+5.1
Gender
Male 116 (12.2)
Female 834 (87.8)
Education
Diploma or below 287 (30.2)
Bachelor or above 663 (69.8)

Hospital level
Secondary hospital 171 (18.0)
Tertiary hospital 779 (82.0)

Province/municipality

Hubei 71 (7.5)
Beijing 108 (11.4)
Zhejiang 123 (12.9)
Guangdong 187 (19.7)
Sichuan 190 (20.0)
Henan 271 (28.5)
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Figure | Critical care nurses’ knowledge regarding Pl treatment.

dressings and correctly select them for different types of P wounds. In total, 53.8% of critical care nurses knew about the
treatment of different PI stages and identified the correct method: “Stable and uninfected wounds at the heel should not
be removed.” A total of 45.6% of critical care nurses knew about PI pain treatment methods, which included keeping the
wound bed covered and moist, selecting a wound dressing that required less frequent changes, and using repositioning
techniques and equipment to manage PI pain.

Attitudes Regarding Pl Treatment

Out of a possible score of 12, the mean attitude score was 9.07 + 1.09 (95% CI: 9.00-9.13). Over 98% of ICU nurses
strongly or somewhat agreed that nursing is essential in the treatment of PI. More than 99% of participants strongly or
somewhat agreed that they were willing to put the PI treatment recommendations into practice. 14% of the nurses
strongly or somewhat agreed that taking care of PI patients adds to their burden. Figure 2 shows these findings.

I think nursing care play an important role in supporting PI healing 73.5 25.2

I am willing to put the PI treatment recommendations into practice

‘i

I think that caring PI patient increase the load of work & 5{]) 34.1 51

0 20 40 60 80 100

u Strongly agree  m Somewhat agree  mSomewhat disagree  m Strongly disagree

Figure 2 Critical care nurses’ attitudes regarding Pl treatment.

Risk Management and Healthcare Policy 2022:15 heeps: 2129

Dove:


https://www.dovepress.com
https://www.dovepress.com

Li et al Dove

Table 2 The Critical Care Nurses Practices of Pressure Injury
Treatment

General Treatment Measures (N=2092) | Repositioning=2066 (98.8%)

Support Surface=2028 (96.9%)

Stage | (n=1208) Foam dressing=647 (53.6%)

Hydrocolloid dressing=549 (45.4%)

Stage Il (n=446) Foam dressing=212 (47.5%)

Hydrocolloid dressing=178 (39.9%)

Stage Il Foam dressing=182 (67.9%)
Stage IV Alginate dressing=18 (6.7%)
Unstageable Hydrogel dressing=10 (3.7%)

Suspected deep tissue injury (n=268) Silver ions dressing=5 (1.9%)

Practices Regarding Pl Treatment

A total of 2092 patient days of PI treatment practice behavior were observed and recorded. Among them, 1208 patient
days of stage I, 446 patient days of stage II, and 268 patient days of more severe stages, including stage III, IV,
unstageable, and suspected deep tissue injury PI treatment practice behavior, were recorded.

The most commonly used general treatment measure was repositioning. The repositioning frequency was every 2
hours during daytime in 80.4% of cases and every 2 hours during night-time in 78.8% of cases. Alternating soft pillows/
cushions and pressure air mattresses were the most common support surfaces, used in 92.1% and 90.5% of cases,
respectively. The observed practices of PI treatment are shown in Table 2.

Discussion

The self-reported knowledge and attitudes of ICU nurses in eastern, southern, western, northern, and central China, as
well as observed practices of PI therapy, were evaluated in this study. The findings demonstrated that nurses had
generally poor knowledge in terms of PI treatment and showed moderate attitudes regarding this treatment area. The
results revealed that nurses’ PI treatment practices were generally acceptable.

On the basis of the knowledge survey questionnaire, the current study revealed that critical care nurses’ level of
knowledge of PI treatment was relatively low. Recommendations of guidelines for PI treatment were not widely
disseminated, and only 57.9% of nurses had a basic understanding of them. This result was in accord with the findings
of nursing staff survey studies in Canada® (n = 256) and Spain20 (n = 740) but was inconsistent with the results of
studies in Sweden'” (n = 154) and Jordan®' (n = 600). One possible reason is that the differences in questionnaires led to
different results. Some questionnaires used “yes” or “no” options and relatively few treatment knowledge items. It may
be desirable to develop an effective PI treatment questionnaire to facilitate a comprehensive understanding and
comparison of nurses’ PI treatment knowledge. Another possible reason for the difference between the current findings
and those of some previous studies is that PI treatment knowledge has changed dynamically over time, and nurses may
not be able to constantly update their knowledge and processes. ICU nurses would be expected to have more Pl-related
knowledge than other types of nurses because the ICU has a higher incidence of PI than other hospital departments.'
Unfortunately, ICU nurses did not exhibit a higher level of knowledge of PI treatment. This is an area in need of
improvement.

ICU nurses appeared to be unfamiliar with stage classification methods. Only 60.8% of ICU nurses in China were
able to identify PI stages on the basis of wound features, which was a lower proportion than that reported in other
countries (79% in Sweden'® and 81% in the Midwestern United States).'> The classification of PI is important for
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analyzing sores and determining the degree of harm. The classification forms the basis for deciding on treatment
alternatives.>® Critical care nurses generally work more closely with patients than other clinicians, so their ability to
assess patients’ skin condition is critical. One previous study reported that 92% of nurses realized the significance of
assessing and managing pain related to PI development,' but only 45.6% of nurses knew how to manage PI pain in our
study. It is meaningful that nurses recognize the importance of PI pain therapy, but knowing how to treat pain is crucial.
Using the principles of moist wound healing and repositioning techniques and equipment as essential nonpharmacolo-
gical interventions to reduce PI pain has been recommended in PI management guidelines.® The nurses in our study had
a low level of awareness of this issue, in accord with Pancorbo et al’s findings.?® Although the majority of nurses
mentioned that the type of dressing should be selected on the basis of the characteristics of the ulcer,”® only 34.4% of
nurses understood the features of various wound dressings and had an in-depth understanding of the correct use of wound
dressings based on different types of PI wounds in our study. This result is inconsistent with the results among nurses
working in primary care settings,’’ which suggested that approximately 80% of those nurses knew about the correct
usage of foam, alginate, hydrocolloid, and silver dressing.*' A possible reason for this finding is that nurses require more
knowledge to give prescriptions. Legalization of prescription by nurses is increasing worldwide.’® To improve PI
treatment, critical nurses must first gain sufficient knowledge.

The current findings revealed that most nurses approved of PI treatment education courses in wards or hospitals, but
nurses’ current knowledge level of PI treatment was relatively low. This might be a result of the nurses receiving
outdated and insufficient PI treatment education. Only 53.8% of nurses identified the following updated intervention:
“Stable and uninfected wounds at the heel should not be removed.” Education content should be constantly updated
following the evidence of PI treatment, particularly the methods of wound treatment, which are constantly updated and
developed.® Education programs should clearly explain why outdated interventions are ineffective so that nurses can
quickly discard them. The existence of inadequate PI knowledge can be drawn from comparisons with other studies.”**'
Many nurses know they should treat PI but do not know how to perform specific treatment measures. Access to scientific
research and adequate ongoing training is fundamental to recognizing the state of the art in wound care.> It is worth
noting that rudimentary training cannot address all problems because knowledge is not automatically translated into
practice. The place of healthcare and nurses’ perception of their own knowledge are also essential factors to consider.?’
To improve nurses’ understanding of PI therapy, nursing managers and policymakers should pay attention to current
educational concerns and offer evidence-based and thorough education courses on the basis of particular clinical
contexts.

According to the results of the attitude survey questionnaire, nurses generally held moderate attitudes regarding PI
therapy. Wounds necessitate a wide variety of therapeutic interventions, and the presence of PI signals an increased
workload for nursing staff. Continuous preventive methods are required to prevent Pl from worsening or leading to
complications.'” However, only 14% of nurses agreed that caring for PI patients increased their workload. There is
a general view among nurses that PI treatment is a healthcare giver’s duty. With the advent of enterostomal therapists, the
scope of nurses’ responsibility has expanded.** Nurses should further clarify their own role positioning, improve their
awareness of active participation, and enhance their sense of responsibility. The importance of nurses in interdisciplinary
collaboration for the treatment of PI warrants further investigation.

The findings of this investigation indicated that nurses’ PI treatment practices are acceptable The result of PI
treatment practices may be related to the attitude of the nurses. For example, more than 99% of nurses strongly or
somewhat agreed that they were willing to put the PI treatment recommendations into practice. Therefore, they are
able to carry out measures of hospital requirements despite the level of knowledge of nurses being insufficient. The
use of repositioning and support surfaces as a general treatment measure entailed better compliance. The current
results revealed that approximately 80% of nurses performed repositioning with a frequency of every 2 hours.
However, current guidelines advise repositioning patients on individualized schedules.® Nurses may be able to tailor
repositioning frequency in accordance with the conditions of each patient with the assistance of guidelines. Wound
dressings are an important part of PI treatment. It is well acknowledged that wound healing is improved when the
wound is maintained in a moist state rather than being air-dried.?> In this study, nurses did not commit errors in the
principles of wound dressing for treating different PI stages. Foam dressings were most frequently used at each stage
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in this study. Foam dressings can reduce pressure in stage I PI. Additionally, foam dressings can be used for PI of
stage II and above, with moderate/heavy effects for the management of periwounded skin, reduction in wound
exudate, and improvement in PI healing.® According to clinical practice guidelines, hydrocolloid dressings should
be used for noninfected stage II PI, as revealed by the clinical condition of the PI.® A total of 39.9% of stage II Pls
were reported to accept hydrocolloid dressings. Hydrogel dressing has been recommended for noninfected stage 11 PI
and noninfected stage III and IV PI with low exudate.® Hydrogel dressing was not used for any stage II PI cases but
was used in 3.7% of stage III or stage IV PI cases in the current study. Alginate dressing has been recommended for
use in stage IIT and IV PI with moderate exudate.® Approximately 6.7% of PI cases were deemed to be appropriate for
alginate dressing. Nurses had a relatively low level of knowledge in selecting wound dressings, but there were no
errors of treatment principles in the practice of wound dressings. A possible reason for this finding is that nurses had
a basic understanding of the nature of wound dressing but were not sure what kind of dressing to use for different
wound conditions at the same stage, such as exudation and infection. Neuberg et al*® also found that more practical
skills were needed in modern dressing applications. These results could inform the development of future educational
content.

Limitations

The current study had some limitations. The data were extracted from a database containing information that was
collected at an earlier time, and nurses’ treatment knowledge and attitudes may have changed in the intervening years.
Despite this limitation, this study has several notable advantages. The knowledge, attitudes, and practices of critical care
nurses regarding PI therapy were examined using the first thorough multicenter study conducted in China. Practice
behaviors over the course of 2092 days were carefully observed and documented, revealing important information about
how PI treatment measures were put into practice.

Conclusion

This study is the first to provide a thorough overview of the knowledge, attitudes, and behaviors of Chinese critical care
nurses regarding PI treatment. Nurses’ level of knowledge regarding the selection of wound dressings and pain
management was found to be relatively low. Nurses expressed moderate attitudes toward PI treatment and were not
fully aware of their roles in PI treatment. Several attempts have been made to qualify PI treatment practices. However,
there is a gap between clinical practice and evidence, which still needs to be improved. Nursing managers and policy-
makers should provide comprehensive and evidence-based courses based on specific clinical settings to enhance nurses’
PI treatment knowledge.

Ethics Approval and Informed Consent

The P College Hospital’s Human Research Ethics Committee approved the study procedure (IRB 201502017). The
nurses received a thorough explanation of the experiment in the cover letter. Before the research began, nurses were told
that they had to give written informed permission and that they could leave the investigation at any time.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding
This work was supported by the National Health and Family Planning Commission (Beijing, China) [grant numbers
201502017].

2132 e Risk Management and Healthcare Policy 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Li et al

Disclosure
The authors report no conflicts of interest in this work.

References

—

i

[oe)

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.
26.

217.

28.

29.

30.

.Li Z, Lin F, Thalib L, Chaboyer W. Global prevalence and incidence of pressure injuries in hospitalised adult patients: a systematic review and

meta-analysis. Int J Nurs Stud. 2020;105:103546. doi:10.1016/j.ijnurstu.2020.103546

. Gorecki C, Closs SJ, Nixon J, Briggs M. Patient-reported pressure ulcer pain: a mixed-methods systematic review. J Pain Symptom Manage.

2011;42(3):443-459. doi:10.1016/j.jpainsymman.2010.11.016

. Wu Q, Ning GZ, Li YL, Feng HY, Feng SQ. Factors affecting the length of stay of patients with traumatic spinal cord injury in Tianjin, China.

J Spinal Cord Med. 2013;36(3):237-242. doi:10.1179/2045772313Y.0000000090
Galhardo VA, Garroni Magalhaes M, Blanes L, Juliano Y, Masako Ferreira L. Health-related quality of life and depression in older patients with
pressure ulcers. Wounds. 2010;22(1):20-26.

. Padula WV, Delarmente BA. The national cost of hospital-acquired pressure injuries in the United States. Int Wound J. 2019;16(3):634—640.

doi:10.1111/iwj.13071

. VanGilder C, Amlung S, Harrison P, Meyer S. Results of the 2008—2009 international pressure ulcer prevalence survey and a 3-year, acute care,

unit-specific analysis. Ostomy Wound Manage. 2009;55(11):39-45.
Labeau SO, Afonso E, Benbenishty J, et al. Prevalence, associated factors and outcomes of pressure injuries in adult intensive care unit patients: the
DecubICUs study. Intensive Care Med. 2021;47(2):160—-169. doi:10.1007/s00134-020-06234-9

. Kottner J, Cuddigan J, Carville K, et al. Prevention and treatment of pressure ulcers/injuries: the protocol for the second update of the international

clinical practice guideline 2019. J Tissue Viability. 2019;28(2):51-58. doi:10.1016/j.jtv.2019.01.001

. 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):325-330. doi:10.1097/WON.0000000000000347
Kayser SA, VanGilder CA, Ayello EA, Lachenbruch C. Prevalence and analysis of medical device-related pressure injuries: results from the
international pressure ulcer prevalence survey. Adv Skin Wound Care. 2018;31(6):276-285. doi:10.1097/01.ASW.0000532475.11971.aa

. Allen L, McGarrah B, Barrett D, Stenson B, Turpin PG, Vangilder C. Air-fluidized therapy in patients with suspected deep tissue injury: a case

series. J Wound Ostomy Continence Nurs. 2012;39(5):555-561. doi:10.1097/WON.0b013e318264c2ec

Cox J. Risk factors for pressure injury development among critical care patients. Crit Care Nurs Clin North Am. 2020;32(4):473-488. doi:10.1016/
j-cnc.2020.07.001

Alderden J, Rondinelli J, Pepper G, Cummins M, Whitney J. Risk factors for pressure injuries among critical care patients: a systematic review.
Int J Nurs Stud. 2017;71:97-114. doi:10.1016/j.ijnurstu.2017.03.012

Chaboyer WP, Thalib L, Harbeck EL, et al. Incidence and prevalence of pressure injuries in adult intensive care patients: a systematic review and
meta-analysis. Crit Care Med. 2018;46(11):¢1074—1081. doi:10.1097/CCM.0000000000003366

Miller DM, Neelon L, Kish-Smith K, Whitney L, Burant CJ. Pressure injury knowledge in critical care nurses. J Wound Ostomy Continence Nurs.
2017;44(5):455-457. doi:10.1097/WON.0000000000000350

Roufogalis AL, Hutchinson ML. Best Practices in Pressure Injury Treatment. Crit Care Nurs Clin North Am. 2020;32(4):501-520. doi:10.1016/].
cnc.2020.08.002

Wound O. Continence nurses society-wound guidelines task force. WOCN 2016 guideline for prevention and management of pressure injuries
(Ulcers): an executive summary. J Wound Ostomy Continence Nurs. 2017;44(3):241-246.

Registered Nurses’ Association of Ontario. Assessment and Management of Pressure Injuries for the Interprofessional Team. Toronto, ON:
Registered Nurses’ Association of Ontario; 2016.

Killman U, Suserud BO. Knowledge, attitudes and practice among nursing staff concerning pressure ulcer prevention and treatment--A survey in
a Swedish healthcare setting. Scand J Caring Sci. 2009;23(2):334-341. doi:10.1111/j.1471-6712.2008.00627.x

Pancorbo-Hidalgo PL, Garcia-Fernandez FP, Lopez-Medina IM, Lopez-Ortega J. Pressure ulcer care in Spain: nurses’ knowledge and clinical
practice. J Adv Nurs. 2007;58(4):327-338. doi:10.1111/j.1365-2648.2007.04236.x

. Saleh MY, Al-Hussami M, Anthony D. Pressure ulcer prevention and treatment knowledge of Jordanian nurses. J Tissue Viability. 2013;22(1):1-11.

doi:10.1016/j.jtv.2013.01.003

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet. 2007;370(9596):1453—1457. doi:10.1016/S0140-
6736(07)61602-X

Li Z, Zhou X, Cao J, et al. Nurses’ knowledge and attitudes regarding major immobility complications among bedridden patients: a prospective
multicentre study. J Clin Nurs. 2018;27(9-10):1969-1980. doi:10.1111/jocn.14339

Li J, Zhu C, Liu Y, et al. Critical care nurses’ knowledge, attitudes, and practices of pressure injury prevention in China: a multicentric cross-
sectional survey. Int Wound J. 2022. doi:10.1111/iwj.13886

Bolton L, Girolami S, The HJ. AAWC pressure ulcer guidelines. Am J Nurs. 2013;113(9):58-63. doi:10.1097/01.NAJ.0000434179.06223.0c
Bours GJ, Halfens RJ, Lubbers M, Haalboom JR. The development of a national registration form to measure the prevalence of pressure ulcers in
The Netherlands. Ostomy Wound Manage. 1999;45(11):28-33, 36-28, 4.

Vanderwee K, Clark M, Dealey C, Gunningberg L, Defloor T. Pressure ulcer prevalence in Europe: a pilot study. J Eval Clin Pract. 2007;13
(2):227-235. doi:10.1111/j.1365-2753.2006.00684.x

European Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel, Pan Pacific Pressure Injury Alliance. Prevention and treatment
of pressure ulcers/injuries: clinical practice guideline. The international Guideline; 2014.

Claudia G, Diane M, Daphney SG, Dani¢le D. Prevention and treatment of pressure ulcers in a university hospital centre: a correlational study
examining nurses’ knowledge and best practice. Int J Nurs Pract. 2010;16(2):183-187. doi:10.1111/j.1440-172X.2010.01828.x

Edsberg LE, Black JM, Goldberg M, McNichol L, Moore L, Sieggreen M. Revised national pressure ulcer advisory panel pressure injury staging
system: revised pressure injury staging system. J Wound Ostomy Continence Nurs. 2016;43(6):585-597. doi:10.1097/WON.0000000000000281

Risk Management and Healthcare Policy 2022:15 hetps: 2133

Dove:


https://doi.org/10.1016/j.ijnurstu.2020.103546
https://doi.org/10.1016/j.jpainsymman.2010.11.016
https://doi.org/10.1179/2045772313Y.0000000090
https://doi.org/10.1111/iwj.13071
https://doi.org/10.1007/s00134-020-06234-9
https://doi.org/10.1016/j.jtv.2019.01.001
https://doi.org/10.1097/WON.0000000000000347
https://doi.org/10.1097/01.ASW.0000532475.11971.aa
https://doi.org/10.1097/WON.0b013e318264c2ec
https://doi.org/10.1016/j.cnc.2020.07.001
https://doi.org/10.1016/j.cnc.2020.07.001
https://doi.org/10.1016/j.ijnurstu.2017.03.012
https://doi.org/10.1097/CCM.0000000000003366
https://doi.org/10.1097/WON.0000000000000350
https://doi.org/10.1016/j.cnc.2020.08.002
https://doi.org/10.1016/j.cnc.2020.08.002
https://doi.org/10.1111/j.1471-6712.2008.00627.x
https://doi.org/10.1111/j.1365-2648.2007.04236.x
https://doi.org/10.1016/j.jtv.2013.01.003
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1111/jocn.14339
https://doi.org/10.1111/iwj.13886
https://doi.org/10.1097/01.NAJ.0000434179.06223.0c
https://doi.org/10.1111/j.1365-2753.2006.00684.x
https://doi.org/10.1111/j.1440-172X.2010.01828.x
https://doi.org/10.1097/WON.0000000000000281
https://www.dovepress.com
https://www.dovepress.com

Li et al Dove

31. Romero-Collado A, Homs-Romero E, Zabaleta-del-Olmo E. Knowledge about medications and products to prevent and treat pressure ulcers: a
cross-sectional survey of nurses and physicians in a primary health care setting. J Clin Nurs. 2013;22(17-18):2562-2571. doi:10.1111/jocn. 12175

32. Maier CB. Nurse prescribing of medicines in 13 European countries. Hum Resour Health. 2019;17(1):95. doi:10.1186/s12960-019-0429-6

33. Tweed C, Tweed M. Intensive care nurses’ knowledge of pressure ulcers: development of an assessment tool and effect of an educational program.
Am J Crit Care. 2008;17(4):338-346;quiz 347. doi:10.4037/ajcc2008.17.4.338

34. Ritter MG. The enterostomal therapist. An OR resource. AORN J. 1984;39(2):190-193. doi:10.1016/S0001-2092(07)62094-8

35. Winter GD. Formation of the scab and the rate of epithelization of superficial wounds in the skin of the young domestic pig. Nature.
1962;193:293-294. doi:10.1038/193293a0

36. Neuberg M, Kozina G, Novin§¢ak T. [Assessment of the Knowledge and Attitudes of Nurses on the Skin Condition and Treatment of Damage].
Acta medica Croatica. 2016;70(Suppl 1):25-30. Croatian.

Risk Management and Healthcare Policy Dove

Publish your work in this journal

Risk Management and Healthcare Policy is an international, peer-reviewed, open access journal focusing on all aspects of public health, policy,
and preventative measures to promote good health and improve morbidity and mortality in the population. The journal welcomes submitted
papers covering original research, basic science, clinical & epidemiological studies, reviews and evaluations, guidelines, expert opinion and
commentary, case reports and extended reports. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

2134 0y in g Do Risk Management and Healthcare Policy 2022:15


https://doi.org/10.1111/jocn.12175
https://doi.org/10.1186/s12960-019-0429-6
https://doi.org/10.4037/ajcc2008.17.4.338
https://doi.org/10.1016/S0001-2092(07)62094-8
https://doi.org/10.1038/193293a0
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Plain Language Summary
	Introduction
	Methods
	Design
	Study Setting and Population Sample
	Data Collection Instrument
	Data Collection Procedures
	Statistical Analysis

	Results
	Characteristics of Critical Care Nurses
	Knowledge Regarding PI Treatment
	Attitudes Regarding PI Treatment
	Practices Regarding PI Treatment

	Discussion
	Limitations
	Conclusion
	Ethics Approval and Informed Consent
	Author Contributions
	Funding
	Disclosure

