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Abstract

The knowledge, attitude, and practice of nurses in intensive care units (ICUs)

are determinants for the efficacy of preventing the medical device–related pres-

sure injury (MDRPI). The aim of this study was to determine the level and fac-

tors of knowledge, attitude, and practice of nurses' ICUs on preventing

medical MDRPI in western China. An annual cross-sectional study was con-

ducted in hospitals of western China from May 2020 to September 2020.

Nurses' knowledge and attitudes were assessed using Clinical Nurses Preven-

tion MDRPI of Critically Ill Patients for the Knowledge, Attitude, Practice

Assessment Scale. SPSS software version 25.0 and independent t-test, Chi-

square, Fisher exact, one-way analysis of variance, and multiple linear regres-

sion tests were used for data analysis. A total of 1002 nurses in ICUs from

37 hospitals in Gansu Province, China, participated in this study. The scores of

overall KAP, knowledge, attitudes, and practice were 149.17 ± 24.62, 53.83

± 12.23, 37.24 ± 6.35 and 58.10 ± 9.83, respectively. There was a positive and

significant relationship between three variables. Findings revealed that nurses'

knowledge score in the Tertiary hospital was higher than scores of other hospi-

tals as 3.840 units. Moreover, the knowledge score and practice score of nurses

with bachelor's degree or above were higher than other nurses and are 0.978

and 1.106 units, respectively. Based on the findings, practice of nurses

increased by 0.992 units, with a 1-year increase in work experience of nurses

in the ICU. The levels of knowledge, attitude, and practice of nurse in ICUs on

preventing MDRPI were acceptable. The findings of the study highlight that a

comprehensive approach should be conducted for raising the level of knowl-

edge, attitude, and practice of nurses' ICUs on preventing medical MDRPI, as

well as improving the quality of care for critically ill patients.
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1 | INTRODUCTION

Medical device–related pressure injury (MDRPI) is a
common and important problem occurring in all health
care around the world. The National Pressure Ulcer
Advisory Panel (NPUAP) proposed the conception of
MDRPI, and defined it as pressure injuries caused by
medical devices for diagnosis or treatment, the shape of
the damaged part is consistent with the shape of the med-
ical device.1 In addition, the results of previous studies
also suggested that pressure injury can develop in any tis-
sue exposed to pressure and that medical devices pose a
substantial risk for their formation.2

The patients in intensive care units (ICUs) have a
higher risk of developing MDRPI due to the widespread
use of medical devices for diagnosis and treatment.3 The
results of a point prevalence and cross-sectional study
(N = 2240) reported that the prevalence of MDRPI with
patients in ICU was 1.65%.4 According to the results of the
2009 International Pressure Ulcer Prevalence Survey, the
prevalence rate of pressure injury in the ICU was 12.1%,
and it occupied the highest rate of hospital-associated pres-
sure injury.5 In a systematic review and meta-analysis, the
most frequent MDRPI anatomic sites were the head and
face of about 51%, and the other anatomic sites including
the lower extremities such as the pelvic area, the upper
extremities, and the back and the prevalence rate of pres-
sure injury were 27%, 7.5%, 3.0%, and 1.5%, respectively.6

In addition, prior studies concluded that MDRPI not only
directly increases the rate of infection but also decreases
the quality of life and increases additional medical expense
for patients in ICU.7,8

Basic knowledge, positive attitude, and correct prac-
tice are necessary to improve the quality and safety of
nursing care. A few investigations have been performed
on preventing pressure injury knowledge, attitudes, and
practice among nurses.9,10 Lotfi et al11 concluded that
nurse's knowledge and attitude levels regarding pressure
injury were relatively low; however, their practice
towards preventing pressure injury were quietly accept-
able. A multicentre cross-sectional study reported that
nursing students' knowledge on pressure ulcer preven-
tion was relatively low.10 However, Apold et al concluded
that nurse's knowledge and attitude about the MDRPI
could impact the practice of preventing measures.12 A
nurse's knowledge and attitude plays an important role
in preventing pressure injury. The results of prior studies
reported that nurses in ICUs lack the knowledge of

preventing pressure injury could incur the prevalence of
MDRPI.13

In recent years, the relationships among nurse char-
acteristics, PI knowledge, and reported practices were
mostly explored by prior studies.13 In case of Turkey, the
importance of training activities related to pressure injury
management has been emphasised in the last 15 years.
However, rarely scholars focus on the relationships
among the knowledge, attitude, and practice of nurses in
ICU. The prior studies related to the MDRPI that more
focused on the analysis of the reason of developing into
MDRPI and the development and application of risk
assessment scales of MDRPI.14,15 Hence, the present
study sought to investigate the level and factors of knowl-
edge, attitude, and practice of nurses' ICUs on preventing
medical MDRPI in western China.

2 | MATERIALS AND METHODS

2.1 | Samples and setting

A multicentric cross-sectional study was performed from
May 2020 to September 2020 with a random sampling

Key messages

• medical device–related pressure injury (MDRPI)
prolonged the time of patients' stay in the hospi-
tal and increased the mortality of the patients
and financial burden worldwide

• the relationship between the level of nurses'
knowledge, attitude, and practice and the prev-
alence of pressure injury is well confirmed by
previous studies

• the aim of this study was to investigate the
level and factors of knowledge, attitude, and
practice of nurses' ICUs on preventing medical
MDRPI in western China

• the knowledge and attitude of nurses in ICUs
on preventing MDRPI were unsatisfactory,
while their MDRPI prevention behaviour was
acceptable in western China
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approach in 37 hospitals in Gansu Province, China. Pre-
vious study have examined samples of nurses in ICU
using the same instrument and reported the scoring rate
of prevention of MDRPI was 72.07%.16 Based on the sim-
ple random sampling formula, n = t2αPQ/δ

2, the absolute
allowable error was δ 0.03, assuming the probability of
type I error α = 0.05, Z0.05 = 1.96, and the P value of
.7207; the required sample size of 947 was calculated
eventually. After screening the nurses for inclusion and
exclusion criteria, a total of 1002 nurses were enrolled
into the study by random sampling method (Figure 1).

All participants met the following inclusion criteria:
(a) currently working in the ICU ≥ 1 year; (b) obtaining
a Nursing Practice Certificate issued by the Ministry of
Health of China; and (c) volunteer to take part in the
study. Nurses who did not accept to participate or who
do not sign the informed consent were excluded.

2.2 | Data collection instruments

“The knowledge, attitude, practice assessment scale for
prevention MDRPI in clinical nurses”17 was used to

investigate the level and factors of knowledge, attitude,
and practice of nurses' ICUs on preventing medical
MDRPI in western China. The scale consists of four sec-
tions incorporating demographic information and three
questionnaires. It can evaluate the knowledge, attitude,
and practice of clinical nurses in the prevention of
MDRPI. The total score of the scale was 38 ~ 190 points,
the higher the score, the higher the level of the clinical
nurses' MDRPI prevention of critically ill patients for the
knowledge, attitude, practice. Section 1 discusses the
demographic information of the scale including age, gen-
der, highest educational attainment, work experiences,
position, level of hospital, type of hospital, and type of
department.

Section 2 discusses nurse's knowledge on preventing
MDRPI: this questionnaire consists of 15 multiple choice
items related to MDRPI prevention with five alternate
responses. The 15 items reflect nine themes: definition,
risk factors, assessment tools, prevention strategies, oper-
ating specifications, stage of MDRPI prevention trainings
received, experience of nursing patients with MDRPI,
and the often common locations for these MDRPIs. The
responses were presented on a 5-point Likert-type scale,
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with responses ranging from 1 “unknown” to 5 “well
aware”, and the answer was scored 1 ~ 5, respectively. A
maximum score of 75 is possible.

Section 3 discusses nurse's attitude towards MDRPI
prevention: this questionnaire consists of nine items that
measure attitudes towards MDRPI prevention. The nine
items reflect four themes: responsibility for MDRPI pre-
vention, confidence in the effectiveness of MDRPI pre-
vention, attitude in taking part in the education program
of knowledge on preventing MDRPI, and significance of
MDRPI prevention. The instrument includes five sub-
scales that use a 5-point Likert scale (1 = strongly dis-
agree to 5 = strongly agree). Higher scores indicated
more positive attitudes.

Section 4 discusses nurses' practice on preventing
MDRPI: this questionnaire consists of 14 items that prac-
tice on MDRPI prevention. The nine items reflect four
themes: skin assessment, take measures on MDRPI pre-
vention, feedback the occurrence of MDRPI to the nurs-
ing department leaders, and nursing records. The
responses were presented on a 5-point Likert-type scale,
with responses ranging from 1 “never done” to 5 “often”,
the answer was scored 1–5, respectively. Higher scores
indicated more positive practice.

2.3 | Data collection

In the study, the electronic questionnaires were used to
collect data. First is to obtain the consent of the nursing
department leaders in each hospital. Second, researcher
would communicate with each department head nurse
about the purpose of the survey and the principle of
anonymous survey completion. Finally, after obtaining
informed consent from the nurses, each department head
nurse sent an electronic questionnaire with an attached
consent page to all eligible nurses in their department
and asked the nurses to complete the survey with their
mobile phones.

2.4 | Data analysis

In this study, the continuous variables were described by
means and deviation, reported as mean ± SD, while categor-
ical variables were summarised by frequency and percentage.
The rate of scores of total and each dimension = mean
scores/theoretical maximum × 100%.

The independent t-test and one-way ANOVA was per-
formed to examine differences between MDRPI preven-
tion scales and demographic information. Scheffe's test
was adopted as post-test of one-way ANOVA. Pearson
correlation coefficient was used to examine the

relationship between knowledge, attitude, and practice.
Multiple linear regression analysis was adopted to ana-
lyse data after the results of ANOVA were statistically
significant. Additionally, multiple linear regression
model enter method was applied to determine which of
the demographic variables had the most effect on each of
the variables of knowledge, attitude, and practice. Inde-
pendent variables were also introduced into a regression
model that was significant by univariate analysis. Cate-
gorical variables were transformed into dummy variables.

All data were analysed using the IBM SPSS Statistics
for Windows (SPSS, ver. 25.0). The P value of ≤.05 indi-
cated to be of statistical significance.

2.5 | Ethical considerations

The study was approved by our university's Institutional
Review Board (IRB) before data collection began. All par-
ticipations in the study were voluntary.

3 | RESULTS

Thirty-seven hospitals that offer nurses in ICUs agreed to
participate in the study, and a total of 1002 nurses com-
pleted the questionnaire. The median age of participants
was 23.97 ± 4.90 years. Most participants were female
(94.7%), while the male only occupied 5.3%. The largest
proportion of nurses' highest educational attainment
were bachelor degree (59.4%) and the smallest proportion
were postgraduate or above (1.7%). In addition, 46.5% of
participants had 11 to 15 years of clinical work experi-
ence, 66.7% worked in tertiary hospital, and the most
common clinical units were in general ICUs, approxi-
mately occupied 51.7%. Overall, in the aspect of position
and technical title of the participants, 93.4% ICU nurses
were the general nurse, and 48.2% had the technical title
of Senior nurse. The results are shown in Table 1.

The total scores of 1002 ICU nurses were 149.17
± 24.62, the rate of score was 82.87%. Although the scores
of knowledge, attitude, and practice on preventing
MDRPI were 53.83 ± 12.23, 37.24 ± 6.35, and 58.10
± 9.83, the rate of scores were 82.81%, 82.76%, and 83%,
respectively. Multiple choice questions have the three
items with the lowest scores in each dimension of the
knowledge, attitude, and practice assessment scale for
prevention, and the participant responses are shown in
Table 2.

According to the results of one-way ANOVA
(Table 1), there was a vital relationship between age and
knowledge (P < .001). Based on the results of the
Scheffe's test, there was an obvious difference about
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TABLE 1 Demographic characteristics correlation with knowledge, attitude, and practice in the area of MDRPI prevention (N = 1002)

Variable
Frequency
(%)

Knowledge Attitude Practice

Mean ± SD
Test
results Mean ± SD

Test
results Mean ± SD

Test
results

Age

≤25 169 (16.9) 50.72 ± 10.22 F = 5.73 35.33 ± 6.3 F = 11.40 57.15 ± 9.70 F = 2.03

26 to 30 507 (50.6) 53.82 ± 12.59 P < .001 37.09 ± 6.45 P < .001 57.85 ± 10.15 P = .11

31 to 35 224 (22.4) 55.29 ± 12.47 37.89 ± 6.21 58.52 ± 9.22

≥36 102 (10.1) 55.84 ± 12.06 39.7 ± 5.24 59.99 ± 9.6

Mean ± SD 23.97 ± 4.90

Gender

Male 53 (5.3) 56.02 ± 11.34 t = 1.339 37.35 ± 6.35 t = −0.28 60.02 ± 10.30 t = 1.462

Female 949 (94.7) 53.71 ± 12.27 P = .181 37.24 ± 6.35 P = .78 57.99 ± 9.80 P = .144

Level of hospital

Tertiary hospital 668 (66.7) 56.06 ± 11.74 t = 8.379 38.03 ± 6.14 t = 5.666 59.24 ± 9.47 t = 5.265

Secondary hospital 334 (33.3) 49.38 ± 11.98 P < .001 35.65 ± 6.48 P < .001 55.81 ± 10.15 P < .001

Type of ICU

General ICU 518 (51.7) 54.05 ± 12.01 t = 0.591 53.83 ± 12.23 t = −0.488 58.15 ± 9.70 t = 0.166

Specialist ICU 484 (48.3) 53.60 ± 12.47 P = .555 37.14 ± 6.12 P = .626 58.05 ± 9.98 P = .868

Type of hospital

General hospital 975 (97.3) 54.00 ± 12.21 t = 2.648 37.32 ± 6.32 t = 2.414 58.15 ± 9.82 t = 1.025

Specialist hospital 27 (2.7) 47.70 ± 11.52 P = .008 34.33 ± 6.95 P = .016 56.19 ± 10.34 P = .305

Work experiences

≥21 years 35 (3.5) 55.77 ± 14.04 F = 5.78 39.23 ± 5.11 F = 10.99 57.86 ± 11.63 F = 2.61

16 to 20 years 169 (16.9) 56.88 ± 11.83 P = .001 39.33 ± 5.74 P < .001 59.91 ± 9.39 P = .049

11 to 15 years 466 (46.5) 53.72 ± 12.52 37.12 ± 6.49 58.01 ± 9.56

≤5 years 332 (33.1) 52.23 ± 11.54 36.13 ± 6.29 57.33 ± 10.14

Mean ± SD 3.09 ± 0.79

Highest educational attainment

Postgraduate or above 17 (1.7) 45.59 ± 13.91 F = 15.254 38.77 ± 6.59 F = 21.186 52.47 ± 12.67 F = 17.636

Bachelor degree 595 (59.4) 55.76 ± 11.80 P < .001 38.46 ± 5.86 P < .001 59.78 ± 8.90 P < .001

Three-year college education 365 (36.4) 51.59 ± 12.16 35.38 ± 6.64 56.10 ± 10.32

Secondary vocational
school education

25 (2.5) 46.44 ± 12.16 34.20 ± 6.04 51.20 ± 10.24

Position

Nurse 936 (93.4) 53.74 ± 12.38 t = −0.928 37.09 ± 6.41 t = −2.762 58.10 ± 9.88 t = −0.45

Head nurse 66 (6.6) 55.18 ± 9.75 P = .353 39.32 ± 5.14 P = .006 58.15 ± 9.21 P = .964

Technical title

Nurse 382 (38.1) 52.09 ± 12.13 F = 5.78 35.79 ± 6.33 F = 17.19 56.92 ± 10.29 F = 6.42

Senior nurse 483 (48.2) 54.37 ± 12.14 P < .001 37.57 ± 6.43 P < .001 58.4 ± 9.63 P < .001

Supervisor nurse 127 (12.7) 56.98 ± 12.34 40.19 ± 4.85 60.90 ± 8.38

Associate chief nurse or above 10 (1.0) 53.90 ± 9.18 38.80 ± 4.98 53.00 ± 10.65

Abbreviations: ICU, intensive care unit; MDRPI, medical device–related pressure injury.
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knowledge score between ages of ≤25 years and those of
26 to 30 years (P = .041), 31 to 35 years (P = .003), and
≥36 years (P = .010). The knowledge score in age with
≤25 years was significantly lower. Independent t-test
results showed that there was a significant relationship
between the knowledge and level of hospital of the
nurses in the ICU. Knowledge about the MDRPI preven-
tion in subjects with tertiary hospital was significantly
higher (P < .001). There was also an obvious difference
in terms of knowledge and type of hospital of the nurses
in the ICU. Knowledge about the MDRPI prevention in
subjects with general hospital was significantly higher
(P = .008). Moreover, based on the results of one-way
ANOVA, there was a statistically significant difference
between knowledge and work experience of nurses
(P = .001). Scheffe's test results showed that subjects with
work experience 16 to 20 years in ICUs were more
knowledgeable than less than 5 years (P < .001) and
11 to 15 years (P = .004). Based on the results of one-way
ANOVA, there was a significant relationship between
knowledge and highest educational attainment of nurses
(P < .001) and technical title of nurses (P < .001). Scheffe's

test consequences also demonstrated that knowledge
about the MDRPI prevention in subjects with bachelor
degree was obviously higher (P < .001), and senior nurse
was more knowledgeable than nurse (P < .001).

Based on the results of independent t-test results
(Table 1), there was a statistically significant difference
between the level of hospital and attitude of nurses
(P < .001), and the attitude of nurses in tertiary hospital
was significantly higher than that of nurses in secondary
hospital. Besides, independent t-test results also demon-
strated that there was a significant difference in attitude
between nurses employed in the general hospital and
those in other hospitals (P = .016). Independent t-test
findings also demonstrated that there was an obvious dif-
ference between nurses' attitude and position (P = .006),
head nurse's attitude was significantly higher than other
nurses. One-way ANOVA results (Table 1) showed that
there was a significant relationship between age and atti-
tude (P < .001). The consequences of the Scheffe's test
reported that there was an obvious difference about atti-
tude score between age of ≤25 years and that of 26 to
30 years (P = .019), 31 to 35 years (P = .001), and
≥36 years (P < .001). The attitude score in age with
≤25 years was significantly negative. Similarly, as shown
in Table 1, there was an obvious difference between atti-
tude and work experience of ICU nurses (P < .001).
Scheffe's test results demonstrated that there was a signif-
icant relationship between the attitudes of ICU nurses
with 16 to 20 years of work experience and those with
11 to 15 years of work experience (P < .001) and ≤25 years
of work experience (P < .001); attitude scores were higher
in subjects with 16 to 20 years of work experience. More-
over, there was an obvious difference between the attitude
and technical title of the ICU nurses (P < .001). Based on
the consequences of Scheffe's test, attitudes of subjects
with supervisor nurses were significantly more than nurse
(P < .001) and senior nurse (P < .001).

What is more, the results of independent t-test
(Table 1) demonstrated that there was an obvious differ-
ence between level of hospital and practice of nurses
(P < .001), and practice of nurses in tertiary hospital was
significantly higher than that of nurses in secondary hos-
pital. One-way ANOVA results (Table 1) showed that
there was an obvious difference between work experience
and practice (P = .049). Moreover, one-way ANOVA
results (Table 1) also showed that there was an obvious
difference between the practice and technical title of the
nurses in ICU (P < .001). Scheffe's test results demon-
strated that practice of subjects with senior nurses was
significantly more than nurse (P < .001). The three items
with the lowest scores in each dimension of the knowl-
edge, attitude, and practice assessment scale for MDRPI
prevention in clinical nurses are shown in Table 2.

TABLE 2 The three items with the lowest scores in each

dimension of the knowledge, attitude, and practice assessment

scale for prevention of MDRPI in clinical nurses

Dimension Items Scores

knowledge K10. You take the initiative to learn
knowledge of MDRPI

3.45 ± 1.033

K11. You have participated in
academic lectures or trainings on
MDRPI

3.14 ± 1.148

K12. You have taken care for
patients with MDRPI

3.06 ± 1.182

Attitude A4. Continuous evaluation helps to
prevent the prevalence of MDRPI

4.12 ± 0.820

A7. MDRPI is an indicator to
measure the quality of care

4.04 ± 0.827

A3. Most MDRPI can be avoided 4.02 ± 0.870

Practice P13. There are records of taking
measures to relieve local pressure
in the records of care for patients
with using medical devices

4.06 ± 0.930

P5. For patients who use masks to
inhale oxygen, you will take
preventive measures in the bridge
of the patient's nose

4.06 ± 0.882

P10. Feedback the prevalence of
MDRPI and occurrence of general
pressure injuries to the nursing
department leaders separately

3.92 ± 1.066

Abbreviation: MDRPI, medical device–related pressure injury.
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What is more, the results of correlation of knowledge,
attitude, and practice related to MDRPI prevention of
nurses in ICU are shown in Table 3. There was an obvious
and positive relationship between knowledge and attitude
(r = 0.571, P < .001). By increasing the knowledge score,
attitude scores were also increased. At the same time,
knowledge and practice also had an obvious and positive
relationship (r = 0.603, P < .001), which reported that
increased knowledge score would increase practice score.
At the same time, attitude and practice had an obvious and
positive relationship (r = 0.689, P < .001), which reported
that increased attitude score would increase practice score.

As shown in Table 4, the variables of level of hospital,
scores of attitude, and scores of practice were associated

with ICU nurses' knowledge in the study. The knowledge
scores of tertiary hospital were higher than that of sec-
ondary hospital ICU nurses by 3.84 units, and with one
unit increase in the attitude score of ICU nurses, nurses'
knowledge was increased by 0.523 units. When the prac-
tice score of ICU nurses increased by one unit, nurses'
knowledge was increased by 0.489 units.

Table 5 shows that the variables of highest educa-
tional attainment, scores of knowledge, and scores of
practice were associated with ICU nurses' attitude in this
study. The attitude score of bachelor degree was higher
than that of other nurses, and with one unit increase in
the knowledge score of ICU nurses, nurses' attitude was
increased by 0.118 units. When the practice score of ICU
nurses increased by one unit, nurses' attitude was
increased by 0.343 units.

As shown in Table 6, the variables of highest educa-
tional attainment, work experiences, scores of knowl-
edge, and scores of practice were associated with ICU
nurses' practice in the present study. The practice score
of bachelor degree was higher than other nurses, and
with a 1-year increase in the work experience of ICU
nurses, nurses' practice related to prevention of MDRPI
was increased by 0.992 unit. What is more, ICU nurses'
knowledge score increased by one unit, and the nurses'
practice score was increased by 0.253 units. When the
attitude score of ICU nurses increased by one unit,
nurses' practice was increased by 0.792 units.

4 | DISCUSSION

According to the results of the present study, the score
rate of knowledge of ICU nurses on preventing MDRPI
was 82.81%, and the level of knowledge was acceptable.
The results of this study were similar to other prior stud-
ies.18,19 Kaddourah et al18 reported that the knowledge

TABLE 3 Correlation of knowledge, attitude, and practice

related to prevention MDRPI of nurses in ICU

Scores of
knowledge

Scores of
attitude

Scores of
practice

Scores of knowledge

Pearson's correlation 1 0.571** 0.603**

Sig. 0.000 0.000

N 1002 1002 1002

Scores of attitude

Pearson's correlation 0.571** 1 0.689**

Sig. 0.000 0.000

N 1002 1002 1002

Scores of practice

Pearson's correlation 0.603** 0.689** 1

Sig. 0.000 0.000

N 1002 1002 1002

Abbreviations: ICU, intensive care unit; MDRPI, medical device–related
pressure injury.
Note: **P < .01.

TABLE 4 The results of linear regression analysis to investigate the effect of demographic characteristics on ICU nurses' knowledge

about prevention of MDRPI (N = 1002)

Independent variables B coefficient Standard coefficient β-value Statistics P-value

Age 0.046 0.52 .003 0.089 .929

Work experiences −1.036 0.555 −.067 −1.868 .062

Level of hospital 3.84 0.671 .148 5.726 .000

Technical title −1.358 1.071 −.037 −1.268 .205

Highest educational attainment −0.442 0.677 −.018 −0.653 .514

Type of hospital −1.256 0.671 −.088 −1.468 .075

Scores of attitude 0.523 0.065 .272 8.055 .000

Scores of practice 0.489 0.041 .393 11.835 .000

Abbreviations: ICU, intensive care unit; MDRPI, medical device–related pressure injury.
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score of preventing pressure injury was at an acceptable
level. In addition, Strand and Lindgren19 also reported
that knowledge of pressure injury was adequate. How-
ever, prior studies have shown that the knowledge of the
nurses related to the prevention of pressure injury was
unfavourable.20,21 The reason of causing the difference in
the results of the present study and other studies may be
summarised as the following: first, the level of knowledge
of nurses regarding the prevention pressure injury was
assessed by different instruments. Second, whether the
nurses received the education programme was an impor-
tant factor affecting the level of knowledge.

According to the results of the present study, ICU
nurses' attitudes toward the pressure injury were accept-
able. Obviously, knowledge of nurses regarding the pre-
vention pressure injury can affect the nurses' attitude.7,8

The results of the present study also suggested that there
was a positive correlation between knowledge, attitude,
and practice of preventing pressure injury. Moreover, the
results of a cross-sectional study conducted by
Khojastehfar20 demonstrated that an undesirable level of
knowledge towards pressure injury prevention was

related to the nurses' negative attitude regarding the pres-
sure injury prevention. According to the results of
abovementioned studies, education program of nurse's
knowledge regarding prevention pressure injury should
be paid more attention by authorities. Furthermore, the
nurse's attitude of preventing pressure injury may be
associated with these factors, such as facilities and equip-
ment, facility policies, and healthcare policy.22

The results of the study showed that the nurse's prac-
tice was also desirable. Meanwhile, according to the
results of the present study, the adequate knowledge and
positive attitude towards prevention pressure injury were
related to the desirable practice regarding prevention
pressure injury. In contrary to the present study, prior
studies have shown that the knowledge and practice of
the nurses related to the prevention of pressure injuries
were unsatisfactory, but the practice of preventing pres-
sure injuries was acceptable.20,21 A study conducted by
Khojastehfar20 reported that the results of practice of
preventing pressure injury in contrary to their knowledge
and attitude regarding prevention of pressure injury can
be associated with tool used in the study. In addition, the

TABLE 5 The results of linear regression analysis to investigate the effect of demographic characteristics on ICU nurses' attitude about

prevention of MDRPI (N = 1002)

Independent variables B coefficient Standard coefficient β-value Statistics P value

Age 0.223 0.252 .03 0.886 .376

Work experiences −0.171 0.267 −.021 −0.639 .523

Level of hospital 0.062 0.328 .005 0.191 .849

Type of hospital 0.959 0.612 .05 1.568 .117

Technical title −1.158 0.613 −.045 −1.89 .059

Position 0.868 0.515 .042 1.348 .094

Highest educational attainment 0.978 0.327 .074 2.992 .003

Scores of knowledge 0.118 0.014 .226 8.123 .000

Scores of practice 0.343 0.018 .53 19.402 .000

Abbreviations: ICU, intensive care unit; MDRPI, medical device–related pressure injury.

TABLE 6 The results of linear regression analysis to investigate the effect of demographic characteristics on ICU nurses' practice about

prevention of MDRPI (N = 1002)

Independent variables B coefficient Standard coefficient β-value Statistics P value

Level of hospital −0.531 0.488 −.026 −1.088 .277

Work experiences 0.992 0.318 .08 3.121 .002

Technical title 0.526 0.745 .018 0.706 .481

Highest educational attainment 1.106 0.484 .055 2.286 .022

Scores of knowledge 0.253 0.021 .314 11.848 .000

Scores of attitude 0.792 0.041 .512 19.275 .000

Abbreviations: ICU, intensive care unit; MDRPI, medical device–related pressure injury.
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mean MDRPI prevention practice score in the present
study was obviously higher than results demonstrated in
other studies.16,23 Meanwhile, the nurses' practice score
was the highest compared to the score of knowledge and
attitude in this study, which might be related to the
increasing focus on pressure injury prevention in Chinese
medical departments in recent years.

Based on the results of the present study, nurses'
knowledge towards to prevention of MDRPI in tertiary
hospital was higher than scores of other hospitals and it
is 3.840 units, which might be because the head of ter-
tiary hospital pays more attention to the nurses' educa-
tion training to increase the nurses' knowledge with
regard to MDRPI. Meanwhile, the scores of attitude and
practice were higher, the nurses' knowledge was more
adequate. In other words, a positive attitude and practice
also promote an increase in nurses' knowledge. However,
there was no relationship between nurses' highest educa-
tional attainment and knowledge score in the present
study. The result of the study was in contrary with previ-
ous studies. Khojastehfar et al20 and Jiang et al24

suggested that nurses with higher educational attainment
were more likely to have adequate MDRPI prevention
knowledge than those with a lesser degree/certificate.
The reason for this contrary result may also be related to
the fact that some Chinese nurses study a bachelor's
degree part-time instead of taking a full-time bachelor's
degree program, while the level of initial nurse educa-
tional attainment were usually low.24,25

The results of this study demonstrated that nurses'
highest educational attainment was related to the atti-
tude of MDRPI prevention, while nurses with bachelor's
degree or above show higher results than other nurses by
0.978 units. On the one hand, nurses with high educa-
tional attainment in the hospital have more chance to
participate in the education training that gives more
awareness about the damage of MDRPI for patients. A
descriptive cross-sectional study conducted by Lotfi
et al11 showed that relevant training program could
improve nurses' attitude regarding the prevention of
MDRPI. On the other hand, the results might be associ-
ated with the issue of social desirability. More attention
and learning opportunities tend to give the nurses with
high educational attainment. Therefore, nurses with high
educational attainment usually tend to have a positive
attitude facing their work, and hope that their attitude
and practice deserve social desirability and have a posi-
tive load concerning patients' care.20

The results of the present study demonstrated that
nurses' practice was improved by an increase in work
experience. The results were similar to those of previous
studies. Based on the results of the study by Barakat-
Johnson,26 it is suggested that more work experience

helped the nurses to increase their knowledge. What is
more, there was a significant association between knowl-
edge towards the prevention of MDRPI and practice regard-
ing the prevention of MDRPI. Similarly, Khojastehfar et al20

reported that positive attitude and better practice towards
prevention of MDRPI of nurses in ICUs might be related to
the fact that the nurse worked longer in hospital. In
addition, the present study also demonstrated that there
was a positive relationship between nurse with highest
educational attainment, knowledge on prevention of
MDRPI, and practice.

5 | CONCLUSION

MDRPI was a serious, preventable, and common medical
problem in the ICU department. The aim of this study
was to investigate the level of Chinese nurses' knowledge,
attitude, and practice towards prevention of MDRPI.
Generally, the scores of nurses' knowledge, attitude, and
practice of preventing MDRPI were acceptable. What is
more, the results of cross-sectional study indicated that
nurses' highest educational attainment was related to the
attitude and practice on prevention of MDRPI; however,
the relationship between knowledge and Chinese nurse's
highest educational attainment needs to be further stud-
ied. In addition, the present study also reported that edu-
cation training would have a positive effect on nurse's
knowledge, attitude, and practice of preventing MDRPI.
Hence, the results of this study suggested that developed
educational programmes for the prevention of MDRPI
and managing care services for patients at risk of devel-
oping the MDRPI were important measures to decrease
the prevalence of MDRPI.
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