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Background: Pressure injury (PI) remains a critical health issue worldwide. The global
incidence of hospital-acquired PI is 8.4%, and among intensive-care unit (ICU) patients, it is
even higher, ranging from 6.60% to 36.80%. It is important to investigate ICU nurses’ PI
prevention knowledge, attitudes, and practices (KAP).

Aim: The aim of this study was to describe the level of Chinese ICU nurses’ knowledge,
attitudes, and self-reported practices of PI prevention.

Materials and Methods: From March 31 to April 30, 2019, we recruited a total of 510
ICU nurses into the current study using convenience sampling. The Modified Pressure Ulcer
Knowledge Assessment Tool version 2.0, Attitudes toward Pressure Ulcer Prevention instru-
ment, and Questionnaire to evaluate nurses’ Adherence to Recommendations for Preventing
Pressure Ulcers were used for data collection. We used one-way analysis of variance,
Student’s t-test, and the Mann—Whitney U-test to assess differences in knowledge, attitudes,
and self-reported practices of PI prevention among ICU nurses, whom we categorized by
their demographic characteristics.

Results: Mean scores of participants’ knowledge, attitude, and their self-report practice were
65.82 £ 9.29, 76.65 + 8.62, and 83.35 + 13.55, respectively. Participants with bachelor’s
degrees or higher, who worked in tertiary hospitals, and who had received training on PI
prevention over the last year had higher scored on PI prevention knowledge (all P < 0.05).
Participants who had received training on PI prevention over the last year scored higher on
attitude than those who had not received such training over the last year (P = 0.001).
Conclusion: ICU nurses surveyed in this study did not demonstrate an acceptable level of
knowledge about PI prevention, while their attitudes and self-reported practices were accep-
table. Continuing education or in-service training should be provided to enhance ICU nurses’
knowledge of PI prevention.

Keywords: intensive-care unit nurse, knowledge, attitude, practice, pressure injury
prevention

Introduction

A pressure injury (PI) is the localized damage caused by persistent pressure or
pressure combined with shear, which usually presents on the skin and/or tissue over
a bony prominence or under medical or other devices.' Most Pls are preventable,
and the National Quality Forum has added the development of hospital-acquired PI

to its list of “Never Events.”?

However, despite the international guidelines on PI
prevention that have been issued,*” the incidence of PI is still of concern world-

wide, regardless of national income level. A recent systematic review showed that
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the global incidence of hospital-acquired PI is 8.4%.’
Another study showed that PI incidence among intensive-
care unit (ICU) patients is even higher, ranging from
6.60% to 36.80% globally.® In Europe, PI incidence
among ICU patients is 8.10-31%.”" Studies of Middle
Eastern countries have shown that 8.90% of ICU patients
developed PI during ICU stays in Iran,'® followed by 17%
in Turkey,'' 33.70% in Lebanon,'” and 39.30% in Saudi
Arabia."? Within China, ICU patients have the highest PI
incidence, 4.48%, much higher than the overall PI inci-
dence of 0.63%."

PI is a painful and costly medical condition that can
prolong hospital stay, increase the cost of treatment, and
even cause death. Patients with PIs stay longer in the hos-

15:16 and their treatment costs

pital than patients without Pls,
are also significantly higher.'® According to Padula et al, the
average cost of a hospital-acquired PI was $10,708, indicat-
ing the $26.80 billion cost of PI care in the US based on 2.50
reported cases each year.'” In addition, PIs can increase risk
of infection. Guest et al reported that up to 53% of PIs have
become clinically infected.'® Infected PIs can result in
cellulitis, abscess, osteomyelitis, and bacteremia, all of
which can lead to significant mortality.'” The mortality
rate is significantly higher in patients with PIs than patients
without (9.10% vs 1.80%).'® Moreover, a nurse’s workload
increases by 50% with the development of a P1.*° Strategies
that include risk identification, skin assessment, skin care,
patient repositioning, and pressure-reducing devices can be
applied to prevent Pls.>* Because of the tremendous med-
ical and financial burdens that PIs place on patients,'> >’
efforts should be focused on their prevention.

The knowledge—attitude—practice (KAP) model postu-
lates that knowledge, attitude, and practice in healthcare
workers are mutually related and that knowledge and
attitude directly affect preventive practice.?! In China,
the nurse is the clinician who screens patients at risk of
PIs using a risk assessment tool and who provides preven-
tive interventions for those at risk. Therefore, nurses’ PI
prevention KAP directly affects the quality of nursing care
and patient outcomes, and studies seeking to understand
nurses’ PI prevention KAP should be conducted regularly
to promote such prevention.> Several such studies have
already been conducted, but their findings have been
inconsistent. Some report that nurses’ knowledge,***
attitudes,”® and practice®® are at acceptable levels, while
some report otherwise.’”***’ In addition, studies remain
scarce on ICU nurses’ KAP of PI prevention. Khojastehfar
et al investigated Iranian ICU nurses’ KAP in this arena

and found that while their knowledge and attitudes were
undesirable, their practices thereof were desirable.® In
Nepal, Shrestha et al demonstrated that ICU nurses’ PI
prevention knowledge and practices were at low levels,
while their attitude toward PI prevention was at
a moderate level.”®

To the best of our knowledge, ICU nurses’ KAP of PI
prevention has not been elucidated in China.**>' An
assessment of the same is critically needed among ICU
nurses specifically, considering that PIs are most prevalent
in the ICU setting and have detrimental effects on patients.
Therefore, the present study examined this topic with the
aim of providing nursing administrators with baseline data
with which to develop training programs to increase ICU
nurses’ PI prevention KAP, thereby improving the quality
of PI prevention.

The basic question asked in this study was, “What is
the level of Chinese ICU nurses’ knowledge, attitudes, and
practice of PI prevention?” Nurses’ knowledge of PI pre-
vention included basic recall and understanding of the
content of PI etiology, classification and observation, risk
assessment, preventive measures, preventive nutrition, and
prevention in special patient groups (ie, critically ill
patients). Their attitudes toward PI prevention were
defined as their preconceived beliefs about their personal
competence at preventing PIs, how they prioritized PI
prevention, their recognition of the impact of PIs and
their personal responsibility in preventing them, and their
confidence in the effectiveness of PI prevention. Nurses’
practices of PI prevention included their performance of PI
preventive measures, including use of risk-predictive
instruments; evaluation, skin care, and selection of special
surfaces for pressure management; postural change; force
and pressure relief; and nutrition for PI prevention.

Materials and Methods
Study Design

We conducted a web-based, cross-sectional descriptive
study from March 31 to April 30, 2019.

Sample and Setting

This study was conducted in the ICUs of 25 secondary and
29 tertiary hospitals in Guizhou Province, China. In China,
secondary hospitals are regional hospitals that are respon-
sible for providing comprehensive health services, as well
as delivering medical education and conducting research
on a regional basis. They generally contain 101-499 beds.
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Tertiary hospitals are comprehensive referral hospitals that
provide specialist health services and play a larger role in
medical education and research; they generally contain
>500 beds.

The target population of this study was ICU nurses
working in adult ICUs across Guizhou Province. We
adopted a convenience sampling method to recruit partici-
pants. Initially, we contacted the head ICU nurses at the
hospitals in question and asked whether they would help
us carry out the study; if they were willing, we subse-
quently enrolled the ICU nurses at their hospitals in our
study. Inclusion criteria were as follows: registered nurses
who were (1) engaged in clinical work in adult ICUs
across Guizhou province and (2) willing to participate in
the study. Exclusion criteria were as follows: nurses who
were (1) rotating in the ICU; (2) training in the ICU; or (3)
absent from work due to sick, personal, or maternity leave
for the duration of the survey. Sample size was calculated
based on the Yamane formula N/1+N*e?.>* According to
data collected by the Nursing Quality Control Center of
Guizhou Province, in 2019 the total population of adult
ICU nurses in that province was 2586, setting the confi-
dence interval (CI) at 95%; therefore, we set a minimal
sample size of 347 participants. Noting that a previous
online survey had a non-response rate of 45.5%,> we
increased our sample size by 50%, extending it to 520
participants. Ultimately, a total of 510 ICU nurses com-
pleted the online survey.

Instrument

We modified the Pressure Ulcer Knowledge Assessment
Tool version 2.0 (PUKAT 2.0), which was developed and
verified by Manderlier et al,>* into a questionnaire with
which to measure participants’ PI prevention knowledge.
Items 3, 16, and 20 of the original questionnaire were
deleted as these items are not appropriate to Chinese set-
tings. Items 24 and 25 of the original questionnaire were
modified to be specific to ICU settings. The final modified
questionnaire had 22 items to be answered with “true,”
“false,” or “do not know,” covering six themes of PI
prevention knowledge: (1) etiology, (2) classification and
observation, (3) risk assessment, (4) nutrition, (5) PI pre-
vention, and (6) specific patient group. The final score
ranged from 0 to 22; a correct answer was scored 1
point, while a wrong or “do not know” answer was scored
0 points. There is no recommended cutoff score for the
original questionnaire.>* In this study, we translated total
scores into percentage scores and set mean cutoff score at

80/100 to reflect sufficient knowledge of PI prevention on
the part of the ICU nurse, in accordance with a similar
study conducted among Chinese general nurses.>'

Participants’ PI prevention attitude was measured by
the Attitude toward Pressure Ulcer Prevention Instrument
(APuP), developed and validated by Beeckman et al.*
The instrument consists of 13 items covering five themes:
(1) personal competency to prevent Pls, (2) prioritizing PI
prevention, (3) the impact of Pls, (4) personal responsi-
bility in PI prevention, and (5) confidence in the effective-
ness of PI prevention. Each item is rated on a four-level
Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree,
4 = strongly agree). Negatively narrative items are reverse
scored (items 3, 4, 5, 7, 8, 10, and 13). Total score ranges
from 13 to 52; higher scores indicate more-positive atti-
tudes toward PI prevention. We translated these scores into
percentage scores and categorized them into two levels:
>75 indicated satisfactory attitudes, while <75 indicated
unsatisfactory attitudes.’® Feng et al have translated the
APuP into Chinese and used it to measure nurses’ attitudes
toward PI prevention; in their study, Cronbach’s a for the
APuP was 0.73.%°

Participants’ PI prevention practices were measured by
the Questionnaire to evaluate nurses’ Adherence to
Recommendations for Preventing Pressure Ulcers
(QARPPU), developed and verified by Moya-Suarez et al.*
This questionnaire has been modified for better specificity
and suitability to Chinese critical-care settings. The mod-
ified QARPPU is a 17-item questionnaire covering five
themes: (1) use of a risk-predictive instrument; (2) evalua-
tion, skin care, and selection of special surfaces; (3) postural
change; (4) force and pressure relief; and (5) nutrition for PI
prevention. Each item is rated on a five-point Likert scale (1
= never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always).
Total score ranges from 17 to 85. Moya-Suarez et al did not
determine a cutoff score for good practice of PI prevention.
Again, we translated total scores into percentage scores, and
for this questionnaire we selected a mean cutoff score of 80
to reflect the nurse’s good performance on PI prevention
practice, based on a previous study in China.’'

The data collection instrument had four parts: demo-
graphic information, and then three questionnaires that
measured PI prevention knowledge, PI prevention attitude,
and PI prevention practice. We collected participants’
demographic information using a researcher-developed
questionnaire that covered age, gender, highest educational

level, types of hospitals worked in, years of work in ICUs,
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training experience on PI prevention over the last year, and
need for training on PI prevention.

Before collecting data, we obtained permission to use,
translate, and modify the PUKAT 2.0, APuP, and
QARPPU from their respective authors, as well as permis-
sion to use the Chinese version of APuP from the relevant
Chinese scholars. Both the PI prevention knowledge and
PI prevention practice questionnaires were translated into
Chinese following the back-translation technique.’® First,
a researcher translated the questionnaires into Chinese.
Next,
English. Finally,

a nursing lecturer back-translated them into

a Chinese registered nurse with
a master’s degree in nursing from Ireland compared the
two versions of the English-language questionnaire to
determine their equivalence. Two university lecturers
who are experts in wound care, and one wound care expert
from the Wound, Ostomy, and Incontinence Nursing
Professional Committee of the Chinese Nursing
Association, were invited to verify the contents of the PI
prevention knowledge, attitude, and practice question-
naires, yielding Scaled Content Validity Index (S-CVI)
values of 0.97, 0.92, and 0.98, respectively. Furthermore,
we tested these questionnaires for reliability among 20
ICU nurses. The intraclass correlation coefficient (ICC)
for the PI prevention knowledge questionnaire was 0.72,
and proportions of agreement of its six themes were as
follows: etiology, 0.70; classification and observation,
0.65; risk assessment, 0.60; nutrition, 0.70; PI prevention,
0.55; and specific patient group, 0.95. Cronbach’s a values
were 0.70 and 0.85 for the attitude and practice question-

naires, respectively.

Data Collection Procedure

We collected data from March 31 to April 30, 2019
using Wen Juan Xing, a professional online question-
naire survey, examination, evaluation, and voting plat-
form that has been widely used in China for research and
examinations. First, we identified a list of hospitals with
established ICUs. Second, we contacted the head nurses
in those ICUs and asked for their help in recruiting
participants. Third, to the head nurses who agreed to
participate, we explained the study’s purpose and its
inclusion and exclusion criteria. Finally, we emailed
those head nurses a hyperlink to the online question-
naire, with an attached consent page explaining the pur-
pose of the study and the principles of anonymity,
confidentiality, and voluntary participation. They subse-
quently forwarded the email to eligible nurses in their

ICUs and instructed them to complete and submit the
online survey. In all, 510 nurses submitted the completed
survey.

Ethical Acknowledgment

Study procedures were reviewed and approved by the
Center for Social and Behavioral Sciences Institutional
Review Board, Prince of Songkla University, Hat Yai,
Thailand (No. 2020 Nst-Qn 001); and Guizhou Medical
University, Guiyang, China (No. 2019-162). Participation
in this study was completely voluntary, and all data were
kept confidential and anonymous. Before participating in
this study, all participants completed the electronic

informed consent form.

Data Analysis

We used descriptive statistics to describe participants’
demographic characteristics and their levels of PI preven-
tion KAP. Before conducting inferential statistics, we
checked assumptions of normality and homogeneity of
variance (HoV) for PI prevention KAP scores categorized
by participants’ demographic characteristics. According to
Kim,?” for a study with a sample size of >300 participants,
if absolute skewness is <2 or absolute kurtosis is <7, the
data are normal. For our data, all absolute-skewness values
were <2 and all kurtosis values <7. The data were distrib-
uted normally. Using Levene’s test, we checked the
assumption of HoV for PI prevention KAP scores categor-
ized by participants’ demographic characteristics; we
found that the assumption was met except for the charac-
teristic of PI prevention knowledge categorized by training
experience over the last year. Therefore, we used one-way
analysis of variance (ANOVA) to test differences in PI
prevention KAP scores by participants’ ages and working
years in ICUs, while Student’s f-test and the Mann—
Whitney U-test were used to test differences in PI preven-
tion KAP scores by participants’ genders, highest educa-
tional levels, types of hospitals worked in, training
experience in PI prevention over the last year, and need
for training on PI prevention. We used the U-test only to
detect differences in knowledge between nurses who
received training on PI prevention over last year and
those who did not, because the assumption of HoV was
not met. Significance was set at P < 0.05. We analyzed all
data using SPSS software version 23 (IBM Corp, Armonk,
NY, USA).
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Results

Demographic Information of Participants

In this study, 25 tertiary hospitals and 29 secondary hospitals
agreed to participate in the study. A total of 1258 ICU nurses
were eligible to fill out the questionnaire; 510 of them com-
pleted it, yielding a response rate of 40.54%. Demographic
characteristics are presented in Table 1. Mean participant age
was 30.42 + 5.32 years. The majority were female (n = 433,
84.9%), had a bachelor’s degree (n = 364, 71.4%), and
worked in tertiary hospitals (n = 334, 65.5%); 50.8% of
participants had worked in ICUs for >5 years. Most partici-
pants reported that they had received training on PI preven-
tion over the last year (n = 341, 66.9%), and that they
required further training on this topic (n = 486, 95.3%).

Pressure Injury Prevention Knowledge

Mean score of PI prevention knowledge was 65.82 +9.29. The
lowest score was on the theme of “etiology,” with an average
score of 50.90 £ 15.26, followed by those of “risk assessment”
(58.82 + 32.12), “nutrition for PI prevention” (61.11 £ 20.41),

Table | Demographic Information of Participants

Variables n %

Age (years)
(M=30.42, SD=5.32, Min-Max=21-50)

21-30 280 54.9

31-40 209 41.0

41-50 21 4.1
Gender

Female 433 84.9

Male 77 15.1

Highest Education Level
Junior college 146 28.6
Bachelor and above 364 714

Type of Hospital
Secondary 176 345
Tertiary 334 65.5

Working years in ICU

<5 251 49.2
5-10 187 36.7
>10 72 14.1

Received training on Pl prevention over the last year
Yes 341 66.9
No 169 33.1

Need of training on Pl prevention
Yes 486 95.3
No 24 4.7

Notes: n = frequency, % = percentage.

“prevention of pressure injuries” (68.86 = 16.32), and “classi-
fication and observation” (72.25 + 20.73). The highest score
was on the theme of “specific patient group,” with an average
score of 95.20 + 18.31 (Table 2). Noticeably, 61.8% of parti-
cipants reported that “side 90° lateral position is more effective
than side 30° lateral position,” and 31.2% of participants stated
that the use of a ring cushion (donut) was effective to prevent
PIL. Overall, only 5.1% of participants showed sufficient PI
prevention knowledge (Table 3).

Pressure Injury Prevention Attitudes

Mean score for PI prevention attitude was 76.65 + 8.62 for all
participants. The lowest mean score was found on the theme
of “personal competence to prevent pressure injuries” (70.16
+ 11.51). Second-lowest mean score was on the theme of
“confidence in the effectiveness of PI prevention” (75.74 +
12.95), followed by “priority of PI prevention” (77.83 +
11.79) and “impact of PI” (79.52 + 13.40). The highest
mean score was found in “responsibility in PI prevention”
(81.23 + 13.41; Table 2). Overall, 54.50% of participants
held positive attitudes toward PI prevention (Table 3).

Pressure Injury Prevention Practices

Mean score for self-reported PI prevention practices was
83.35 + 13.55 for participants. On the sub-scales, the
lowest mean score was found on the theme of “nutrition
for PI prevention” (73.92 + 23.98), followed by “use of
risk instruments” (76.22 £+ 15.21), “force and pressure
redistribution” (82.22 + 18.48), and “evaluation, skin
care, and selection of special surfaces for pressure man-
agement” (84.85 + 14.85). The highest mean score was
found on the theme “postural change” (88.84 + 16.19;
Table 2). On the whole, most participants (68.80%)
reported good PI prevention practices (Table 3).

Differences in Pressure Injury Prevention
Knowledge, Attitude, and Practice Scores
by Participants’ Demographic
Characteristics

Table 4 shows that participants with higher educational
levels (P < 0.01), from tertiary hospitals (P < 0.05), and
with training experience on PI prevention during the
previous year (P < 0.01) had higher PI prevention knowl-
edge scores. However, there was no significant difference
in PI prevention knowledge scores among participants
who differed in age, gender, years worked in ICUs, and
need for training on PI prevention (all P > 0.05).
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Table 2 Mean Percentage Scores and Mean Sub-Scale Percentage Scores of Participants’ Pressure Injury Prevention Knowledge,

Attitudes, and Practices

Scale Sub-Scale Min-Max M SD
Knowledge 27.27-100 65.82 9.29
Etiology 50.90 15.26
Classification and observation 72.25 20.73
Risk assessment 58.82 32.12
Nutrition for Pl prevention 61.11 2041
Prevention of pressure injuries 68.86 16.32
Special Patient Group 95.20 18.31
Attitude 48.08—-100 76.65 8.62
Personal competency to prevent Pl 70.16 11.51
Priority of Pl prevention 77.83 11.79
Impact of PI 79.52 13.40
Responsibility of Pl prevention 81.23 13.41
Confidence in the effectiveness of Pl prevention 75.74 12.95
Practices 24.71-100 83.35 13.55
Use of risk predictive instruments 76.22 15.21
Evaluation, skin care, and the selection of special surface 84.85 14.85
Postural change 88.84 16.19
Force and pressure relief 82.22 18.48
Nutrition for Pl prevention 73.92 23.98

Abbreviations: M, mean; SD, standard deviation; Min, minimum; Max, maximum.

Participants who had received training on PI prevention
over the last year had higher PI prevention attitude scores
than those who had not (P = 0.001). We saw no significant
difference in PI prevention attitude scores among participants
who differed in age, gender, highest educational level, type of
hospital, years worked in ICUs, and need for training on PI
prevention (all P > 0.05; Table 4).

Self-reported PI prevention practice scores did not sig-
nificantly differ among participants of different ages, gen-

ders, highest educational levels, types of hospitals, years

Table 3 Frequency, Percentage, and Level of Participants’
Pressure Injury Prevention Knowledge, Attitudes, and Practices

Level n %
Knowledge
Adequate (280%) 26 5.1
Inadequate (<80%) 484 94.9
Attitudes
Positive (275%) 278 54.5
Negative (<75%) 232 45.5
Practice
Satisfactory (280%) 351 68.8
Unsatisfactory (<80%) 159 31.2

Notes: n = frequency, % = percentage.

worked in ICUs, training experience on PI prevention over
the last year, and need for training on PI prevention (all
P >0.05).

Discussion

In this study, we investigated Chinese ICU nurses’ PI
prevention KAP levels. The results revealed that their
knowledge of PI prevention was insufficient, their attitude
toward PI prevention was acceptable, and their self-
reported PI prevention practices were satisfactory.

ICU Nurses’ Knowledge of Pl Prevention
Our results implied that ICU nurses’ knowledge of PI
prevention was inadequate, with a mean score of 65.82;
this finding was consistent with the results of previous
studies. 2023283839 Khojastehfar et al*> reported that
a low level of PI prevention knowledge might be asso-
ciated with a lack of in-service training programs. The
present study revealed that 33.1% of participants had not
received training on PI prevention over the last year,
which might have been due to nurses’ heavy workloads
and lack of time to participate in training programs.
Nursing managers should take note of this issue and estab-
lish strategies to increase ICU nurses’ participation in PI
training programs so as to improve their PI prevention
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Table 4 Comparison of Participants’ Pressure Injury Prevention Knowledge, Attitudes, and Practices by Demographic Characteristics

Characteristics Pl Prevention Knowledge Pl Prevention Attitudes Pl Prevention Practices
MzSD Statistics | p Mt SD Statistics | p M £ SD Statistics | p
(Md £ IQR)
Age 294" | 0.054 2,74 | 0.066 0.09° | 0917
21-30 65.03* + 9.83° 76.17 £ 849 83.23 + 13.94
3140 66.55> + 8.56° 76.90 + 8.83 83.41 + 13.50
41-50 69.05+ 7.95° 80.59 £ 7.37 84.48 + 8.05
Gender - 1.70° | 0.090 1.77° | 0.077 1.06° | 0.291
Female 65.53* £ 9.42° 76.94 £ 8.43 83.62 + 13.27
Male 67.47* £ 841° 75.05 £ 9.51 81.85 = 15.03
Final Education Level —3.13% | 0.002%F - 1.57° | 0.117 -024° | 0810
Junior College 63.82* + 10.47° 75.72 £ 8.58 83.17 + 1438
Bachelor and above 66.65" + 8.66° 77.05 + 8.64 83.49 £ 13.21
Type of Hospital —2.22° | 0.027* = 1.77° | 0.077 - 1.64° | 0.102
Secondary 64.57°+ 9.43° 75.72 £ 8.25 82.00 £ 14.66
Tertiary 66.48%  9.17° 77.14 £ 878 84.06 + 12.89
Working years in ICU 2.98° | 0.051 1.54" | 0216 1.08" | 0.339
<5 64.82* + 9.80° 76.30 £ 8.19 84.09 + 13.07
5-10 66.75" + 8.66° 7649 £ 9.27 82.19 + 1435
>10 66.98" + 8.73° 7829 £ 829 83.74 + 13.09
Received training over 24370.58 | 0.004** 3.24° | 0.001** 1.85° | 0.065
the last year
Yes 68.18° + 9.09¢ 77.52 £ 856 84.13 = 13.21
No 63.64° + 13.64° 7491 £ 850 81.78 = 14.12
Need of Training —0.05° | 0.962 1.06° | 0.292 0.28° | 0.780
Yes 65.82* + 9.17° 76.74 £ 8.52 83.39 + 13.67
No 65.91* £ 11.76° 74.84 £ 10.55 82.60 + 10.94

Notes: *Mean, bstandard deviation, “median, dinterquartile range, eIndependent t-test, fone-way analysis of variance, gMann—Whitney test, *p < 0.05, **p < 0.01.
Abbreviations: M, mean; SD, standard deviation; Md, median; IQR, interquartile range.

knowledge. In addition, nursing administrators should con-
sider the quality of training provided on PI prevention,
such as whether course content has been updated with the
latest scientific evidence. As this study showed, 31.2% of
participants still believed that the use of a ring cushion was
effective for preventing PI, and 61.8% reported that “side
90° lateral position is more effective than side 30° lateral
position”; both practices are no longer recommended.’
Quite surprisingly, only 5.1% of ICU nurses had adequate
PI prevention knowledge. A study conducted among
Chinese general nurses demonstrated that 58.3% had ade-
quate PI prevention knowledge.>' This large discrepancy
might be due to the different questionnaires and cutoff
scores between that study and the current one. The earlier
study applied the Pressure Ulcer Knowledge Test
(PUKT).*" In the original questionnaire, 90% was recom-
mended as a cutoff score, but in that study a mean score of
80% indicated that nurses’ PI prevention knowledge was

sufficient.>! In our study, we used PUKAT 2.0 and set 80%
as a cutoff score for sufficient knowledge. However, one
study using PUKAT showed that ICU nurses’ PI preven-
tion knowledge was only 52.5/100.%¢ Therefore, the high
cutoff score that we selected might have resulted in most
participants scoring as having insufficient PI prevention
knowledge.

Our findings indicated that participants with bachelor’s
degrees had higher knowledge than those with junior-
college certifications, which was in agreement with the
findings of some previous studies.**** Furthermore, our
results confirmed earlier findings that nurses who had
received training on PI prevention had better knowledge
than those who had not received such training. 2’44
These findings highlighted the importance of continuing
education or in-service training in PI prevention. We also
found that nurses from tertiary hospitals had better knowl-
edge than those from secondary hospitals. One reason
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might be that the former group has a higher level of
medical education: 74.3% of our participants from tertiary
hospitals held bachelor’s or master’s degrees, while only
65.9% of participants from secondary hospitals held
bachelor’s degrees. Another reason might be that tertiary
hospitals have more-complete PI management systems
than secondary hospitals, providing more-relevant training
on PI for nurses and setting up wound care groups, which
makes it easier for nurses to update their PI prevention
knowledge.

ICU Nurses’ Attitudes Toward Pl

Prevention

The present study demonstrated that ICU nurses’ attitudes
toward PI prevention were generally positive, with a mean
score of 76.65. Studies conducted among ICU nurses from
yielded 2443
However, it should be noted that 45.5% of nurses in this

other countries have similar findings.
study held negative attitudes toward PI prevention.
Strategies to enhance ICU nurses’ attitudes toward PI
prevention are still necessary. In contrast with our findings,
Khojastehfar et al*> reported that ICU nurses in Iran had
undesirable attitudes toward PI prevention. The difference
might be due to the response format of the questionnaire.
Khojastehfar et al*® scored items on a 5-point Likert scale,
while in the current study we used a 4-point Likert scale.
Our participants’ attitudes toward PI prevention differed
by theme; the highest score corresponded with the theme
of “responsibility in PI prevention,” the lowest with that of
“personal competence to prevent pressure injuries.” These
findings indicated that ICU nurses took a high level of
responsibility for PI prevention but lacked competence and
confidence to prevent PIs. This was consistent with the
findings of Feng et al*® and Jiang et al,*' who stated that
general nurses hold positive attitudes toward PI prevention
but lack confidence and competence. Therefore, nursing
administrators should develop programs strengthening
ICU nurses’ competence and confidence in PI prevention.

Participants in the current study who had received
training on PI prevention over the last year had more-
positive attitudes toward PI prevention. This might be
because training on PI prevention can improve nurses’
capability of to prevent PI, thereby reducing their confu-
sion and increasing their confidence in PI prevention. The
findings of Habiballah** and Unver et al** were similar in
that nurses who had undergone training on PI prevention

had better attitudes toward PI prevention. Therefore, to

improve patient safety, nursing administrators should con-
sider providing optimal training to nurses to help them
gain competence and confidence in PI prevention so as
to improve their attitudes. In line with previous studies, we
found no statistically significant differences in attitudes
among participants of different demographic characteris-

20.24 oducational level,2%**%

20,24

tics such as age,” gender,
hospital type,** and working experience in ICUs.

145

Contrary to the current findings, Etafa et al™ reported

that male nurses had more-positive attitudes toward PI
prevention than female nurses, while Habiballah et al*?

argued the converse.

ICU Nurses’ Pl Prevention Practices
We found ICU nurses’ self-reported practices of PI pre-
vention to be at a high level, with a mean score of 83.35.
This was consistent with the study by Khojastehfar et al,*
who stated that Iranian ICU nurses’ PI prevention prac-
tices were desirable. This finding in our study, coupled
with the fact that 68.8% of participants had satisfactory PI
prevention practices, indicated that the practice level of
ICU nurses in this study was acceptable It is not surprising
that our participants scored relatively high on PI preven-
tion practices, because PI incidence has been established
as a nursing-sensitive indicator that is incorporated into
nursing quality management and hospital accreditation
evaluation in China. Once a PI occurs, the department
must report it to the nursing quality control and manage-
ment department, which not only increases the workload
of nurses but also affects the departmental evaluation.
Therefore, external pressure to prevent PIs might force
nurses to set it as a priority and to do well at such
prevention. We found that Chinese general nurses’ prac-
tices of PI prevention were also at a high level.>' This was
in contrast with other studies conducted among ICU nurses
in other countries.”®>® The majority of ICU nurses (two
thirds) in Egypt showed unsatisfactory levels of practice in
PI prevention and management;*’ similarly, an earlier
study reported that the PI prevention practices of ICU
nurses in Nepal was unacceptable.?®

Participants scored lowest on the theme of “nutrition.”
Similarly, Kim et al found that nurses exhibited relatively
low performance in nutrition for PI prevention.*® Nutrition
is considered important for preventing PIs in at-risk
patients,” but interdisciplinary-team cooperation is needed
to achieve sufficient nutrition management, which might
impede nurses’ nutritional practices. Furthermore, the
highest score was on the theme of “postural change.”
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This preventive measure is easy for nurses to perform, as it
does not require much time or special equipment but is one
of the most effective ways to prevent Pls.

In the present study, we found no significant differ-
ences in practice score among nurses by demographic
characteristics. Some previous studies have likewise
found that educational level,”’ work experience,27 and
hospital type*® have no significant effect on nurses’ PI
prevention practices. However, in contrast with the current
study, previous training on PI prevention is reported to
have significantly affected nurses’ PI prevention
practices.”’*%4¢ Because PI prevention knowledge is
updated dynamically, the authors of those studies believe
that regular training on PI prevention is necessary for
nurses, even though our results showed that training
experience had no effect on nurses’ PI prevention prac-
tices. Another study reported that repeated training can
improve nurses’ practices over time and then maximize
their ability to prevent PIs.*'

In summary, the findings of this study revealed that in-
service training or continuing education on PI prevention
should be developed to improve ICU nurses’ insufficient
knowledge of PI prevention and to optimize their attitudes

toward and practices of PI prevention.

Limitations

The present study had some limitations. We used the
convenience sampling method to recruit participants,
which might limit the generalization of the findings. The
PUKAT 2.0 questionnaire was modified for this study, but
we failed to calculate the intraclass correlation of each
subscale. In addition, because the survey assessing ICU
nurses’ PI prevention knowledge was conducted online,
participants might have searched the internet for the
answers, which would have affected the results. Finally,
the questionnaires used in the current study assessed
nurses’ self-reported PI prevention practices, which might
have been different from their actual PI prevention prac-
tices. We recommend that a future observational study be
conducted to explore the phenomenon of nurses’ practices
of PI prevention.

Conclusions

In conclusion, although ICU nurses’ attitudes toward PI
prevention were acceptable and their self-reported prac-
tices of PI prevention were satisfactory, their knowledge of
PI prevention was insufficient, which might be a barrier to
prevention of PIs. Considering that PIs are most prevalent

in the ICU setting and that they have detrimental effects on
patients, it is essential for nursing administrators to
develop continuing education or in-service training pro-
grams to enhance nurses’ knowledge of PI prevention.
Moreover, we recommend that nursing administrators
explore strategies to guarantee nurses’ participation and
to improve training quality in order to increase training
effectiveness in the future.
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