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Abstract

This study was to translate the Pieper–Zulkowski pressure ulcer knowledge

test (PZ-PUKT) into Traditional Chinese and evaluate its psychometric proper-

ties as well as identify the predictors of knowledge on pressure injury. The PZ-

PUKT was translated into Traditional Chinese (TC-PZ-PUKT), and its content

validity was evaluated. A total of 296 nurses participated in this study and

completed the 72-item TC-PZ-PUKT online. The reliability of the TC-PZ-PUKT

was analysed by evaluating its internal consistency and test–retest reliability.
Hierarchical regression was used to determine factors associated with TC-

PZ-PUKT scores. Content validity was achieved with a score of 0.986. Internal

consistency was observed to be reliable, with a Cronbach's alpha of 0.858. The

mean knowledge score on the TC-PZ-PUKT was 72.5%, with a 1-week test–
retest reliability of r = 0.849. Education level, certification as a wound special-

ist and self-learning through reading articles, books or guidelines on pressure

injury were significantly associated with TC-PZ-PUKT scores. The TC-

PZ-PUKT is a valid and reliable tool. Education level, certification as a wound

specialist and self-learning regarding pressure injury are related to knowledge

of pressure injury.
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Key Messages
• The Traditional Chinese version of the Pieper–Zulkowski pressure ulcer

knowledge test can be used to assess clinical nurses' level of knowledge on
pressure injuries.

• On-the-job education regarding pressure injuries should be implemented for
all clinical nurses, regardless of their years of work experience.
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1 | INTRODUCTION

Pressure injury is a major healthcare problem. A
meta-analysis reported that the overall prevalence
and cumulative incidence of pressure injury ranged
from 0.47% to 31.2% and from 3.7% to 27%, respec-
tively.1 Current guidelines for prevention and treat-
ment of pressure injury include 22 recommendations
and good practice statements.2 Training programs
can enhance nurses' knowledge, visual discrimina-
tion ability and clinical judgement regarding pressure
injury.3 The effectiveness of such training programs
can be evaluated using the pressure injury classifica-
tion system4 and knowledge questionnaires, such
as the pressure ulcer assessment test5 and the
Pieper–Zulkowski pressure ulcer knowledge test
(PZ-PUKT).6

In 2014, Pieper and Zulkowski developed a 72-item
tool for assessing pressure ulcer knowledge, that is,
the PZ-PUKT, by referencing clinical practice guide-
lines for the prevention and treatment of pressure
ulcers and Wound, Ostomy, and Continence Nurses
Society guidelines for the prevention and management
of pressure ulcers.6 The PZ-PUKT demonstrated strong
reliability and validity6 and has been translated into
multiple languages, including Brazilian Portuguese,7

Portuguese,8 Turkey9 and simple Chinese.10 A cutoff
score of 60% or higher on the PZ-PUKT indicates a
satisfactory overall level of knowledge regarding pres-
sure injury.11

A previous study used the PZ-PUKT to investigate the
knowledge of pressure injury among nurses working in
an intensive care unit, where the corrected rate for
knowledge of pressure injury was 51.66% (standard devia-
tion [SD] = 5.97). The study determined that nurses with
5 years of experience had more knowledge regarding
pressure injury, as indicated by higher scores, than did
nursing staff with more than 20 years of experience.12

Another study reported that the corrected rates of pres-
sure injury knowledge significantly differed among
nurses of different job categories and that scores were
negatively associated with nurses' age and years of nurs-
ing practice.10

Based on the langue culture difference form simple
Chinese, this study translated the PZ-PUKT into Tradi-
tional Chinese (TC-PZ-PUKT) and examined its validity
and reliability. In addition, we investigated the associa-
tion between nurses' knowledge regarding pressure
injury and their years of clinical nursing experience.
Moreover, we explored whether nurses' self-learning
behaviour regarding pressure injuries could enhance
their knowledge on this topic.

2 | MATERIALS AND METHODS

2.1 | Translation of the PZ-PUKT and
content validity assessment

The PZ-PUKT comprises 72 items and assesses three
domains: prevention (31 items), staging (21 items) and
wound care (20 items).1 After receiving approval from
Drs. Barbara Pieper and Karen Zulkowski, we translated
the PZ-PUKT into Traditional Chinese. On this test, each
correct response is assigned a score of 1, and incorrect or
‘I don't know’ responses are assigned a score of 0. The
total score ranges from 0 to 72, with the score then con-
verted to a percentage value ranging from 0 to 100.

2.1.1 | Forward translation

We translated the PZ-PUKT from English into Tradi-
tional Chinese by using Brislin's translation model.2 In
the initial phase, two bilingual registered nurses who
were proficient in English conducted a forward transla-
tion of the PZ-PUKT into Traditional Chinese. Subse-
quently, a meeting was conducted to discuss any
inconsistencies in the translation, and the first edition of
the TC-PZ-PUKT was produced. In a second consensus
meeting, three clinical nurses evaluated the first edition
of the TC-PZ-PUKT in terms of its clarity and how easily
nurses would be able to understand it in a clinical setting.
The feedback from the three nurses confirmed that the
Traditional Chinese version was comprehensible, and
consequently, the second edition of the TC-PZ-PUKT was
finalized.

2.1.2 | Backward translation

The third step involved back translation, where the sec-
ond edition of the TC-PZ-PUKT was independently trans-
lated back into English by two English-speaking experts
who were familiar with Chinese. Subsequently, the trans-
lated version was reviewed by clinical nurses to ensure
semantic accuracy.

2.1.3 | Evaluation of content validity

To assess the content validity of the TC-PZ-PUKT, a
group of seven experts, comprising a nursing professor;
two international wound, ostomy and continence nurses;
two nursing administration supervisors; one clinical
nurse and a chief surgeon, evaluated the questionnaire.
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The assessment criteria included the relevance of the
questions to the research topic, the appropriateness of
the question content and the semantic clarity of the
descriptions. A content validity index was used to mea-
sure content validity, with each item scored on a 4-point
Likert scale (1 = irrelevant, 2 = weakly relevant,
3 = strongly relevant and 4 = absolutely relevant). Any
content with a score of lower than 3 was revised based on
the experts' suggestions.

2.2 | Participants and data collection

We used an online questionnaire to collect data and
assess knowledge of pressure injuries from August to
September 2021. Clinical nurses or nursing practitioners
who were able to answer the online questionnaire were
considered eligible for participation. Individuals
were excluded if they were unable to participate in the
retest, which was scheduled for 1 week after the first test.
We recruited 300 participants, and 100 were randomly
selected to complete the retest after 1 week. The charac-
teristics such as age, sex, education level, job category,
nursing practice setting, years in nursing practice and
certification as a wound specialist were collected. The
learning behaviours related to pressure injury knowledge
within the past from participants were also collected in
this study. This study was approved by the institutional
review board (Hualien Tzu Chi Hospital Research Ethics
Committee No. IRB110-087-B).

2.2.1 | Internal consistency reliability

To assess internal consistency reliability, correlations
among the 72 items of the TC-PZ-PUKT scale were ana-
lysed, and the results were evaluated using Cronbach's α.
Values exceeding 0.70 were considered to indicate accept-
able internal consistency reliability.3

2.2.2 | Test–retest reliability

We determined the test–retest reliability of the 72-item
TC-PZ-PUKT by measuring the percentage of correct
responses for each item on the pretest and on the retest.
We evaluated the test–retest reliability for the total score
and the domains of prevention, staging and wound care.
Correlation coefficients were calculated, and weighted
kappa values were used to estimate test–retest reliability.
The interclass correlation coefficients ranged from 0 to
1, with levels considered acceptable (0.50–0.75), confident
(0.75–0.90) and perfect (>0.90).4

2.3 | Statistical analysis

Data were retrieved from an online Excel file and ana-
lysed using SPSS, version 17.0 (Statistical Package for
the Social Sciences, Chicago, IL, USA). The TC-
PZ-PUKT scores for the prevention, staging and wound
care domains and the total scores were calculated as
percentages. Descriptive statistics, presented as means
and percentages, were used in analyses. We analysed
the internal consistency reliability, test–retest reliability,
content validity and concurrent validity. Hierarchical
regression was performed to identify factors related to
knowledge of pressure injury. The significance level
was set at p < 0.05.

3 | RESULTS

Of the 300 participants, data were unavailable for 4. Thus,
we included 296 participants in our analysis. In terms of

TABLE 1 Demographic characteristics of

participants (N = 296).

Variables Mean SD

Age 38.5 9.9

n %

Sex

Male 13 4.4

Female 283 95.6

Education level

Associate 40 13.5

Baccalaureate 210 70.9

Master's or doctorate 46 15.5

Job category

Registered nurse 256 86.5

Nursing practitioner 40 13.5

Nursing practice setting

Hospital 269 90.9

Long-term care facility 11 3.7

Home care setting 16 5.4

Years in nursing practice

<1 year 12 4.1

1–5 years 44 14.9

5–10 years 39 13.2

10–15 years 53 17.9

15–20 years 47 15.9

>20 years 101 34.1

Certification as a wound specialist 47 15.9
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demographics, the average age of the participants was
38.5 (SD = 9.9) years, and 95.6% of the participants were
women, 70.9% held baccalaureate degrees, 86.5% were
registered nurses, 13.5% were nursing practitioners,
90.0% worked in hospitals, 34.1% had more than 20 years
of nursing experience and 15.9% were certified as wound
specialists (Table 1).

The content validity analysis of the TC-PZ-PUKT
revealed that items 10, 19, 20, 54 and 64 required minor
modifications to achieve equivalence. A review by five
experts revealed the final version to have an average

score of 4 for clarity of wording, resulting in a content
validity index value of 0.986.

For internal consistency reliability, the Cronbach's
alpha was determined to be 0.858. For the test–retest reli-
ability of the TC-PZ-PUKT, significant reliability was
noted for the total score and the scores of the prevention,
staging and wound care domains (r = 0.849, 0.768, 0.662
and 0.793, respectively; all p < 0.001).

For learning behaviours related to pressure injury
knowledge, this study indicates that 47.6% had listened to
a lecture on the topic in the past year; 49.7% had read an

<1 year 1–5 years 5–10 years 10–15
years

15–20
years >20 years All

Total score Mean 65.7 71.8 72.8 73.0 73.9 72.5 72.5
P Mean 75.5 78.2 78.7 80.8 80.5 79.0 79.2
S Mean 61.1 69.5 68.7 67.4 68.4 65.7 67.2
W Mean 55.4 64.3 68.1 66.8 69.6 69.5 67.5
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FIGURE 1 Trends in corrected

rates of pressure injury knowledge and

years of clinical practice. (P =

prevention, S = staging, W = wound

care domans).

TABLE 2 Hierarchical regression analysis for knowledge on pressure injury (N = 269).

Variables

Step 1 Step 2

β t p-Value β t p-Value

Education level
(0: Associate; 1: Baccalaureate; 2: Master's or Doctorate)

0.11 2.17 0.031 0.10 2.09 0.038

Job category
(0: Registered nurse; 1: Nursing practitioner)

0.07 1.31 0.192 0.07 1.53 0.128

Years in nursing practice
(0: <1 year; 1: 1–5 years; 2: 5–10 years; 3: 10–15 years; 4: 15–20 years; 5:
>20 years)

�0.09 �1.81 0.071 �0.07 �1.30 0.195

Certification as wound specialist
(0: no; 1: yes)

0.55 10.92 <0.001 0.47 8.94 <0.001

Listened to a lecture on pressure injury within the past year 0.06 1.00 0.317

Read an article, a book or guidelines on pressure injury within the past year 0.16 2.74 0.006

Sought information about pressure injuries on the web within the past year 0.05 1.05 0.294

R2 0.31 0.36

ΔR2 – 0.04

F/p 32.89/<0.001 22.65/<0.001

ΔF/Δp – 10.24/<0.001
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article, a book or guidelines on pressure injury in the past
year; and 70.3% of the participants had sought informa-
tion online regarding pressure injuries in the past year.

Junior nurses (with <1 year of nursing practice) had
the lowest corrected scores on the TC-PZ-PUKT in the
prevention, staging and wound care domains and lowest
total scores; the average values (SD) were 75.5 (13.1), 61.1
(8.1), 55.4 (8.4) and 65.7 (7.3), respectively (Figure 1).

Table 2 lists the results of two-step hierarchical
regression analysis. The first step of the analysis identi-
fied education level (β = 0.11, p = 0.031), job category
(β = 0.07, p = 0.192), years in nursing practice
(β = �0.09, p = 0.071) and certification as a wound spe-
cialist (β = 0.55, p < 0.001) as significant predictors of
knowledge on pressure injury (R2 = 0.31, p < 0.001). The
second step of the analysis identified having listened to a
lecture on pressure injury in the past year (β = 0.06,
p = 0.317); having read an article, a book or guidelines
on pressure injuries in the past year (β = 0.16,
p = 0.006); and having listened to a lecture on pressure
injuries in the past year (β = 0.05, p = 0.294) as signifi-
cant predictors of knowledge on pressure injuries
(R2 = 0.36, p < 0.001). These factors explained 4% of the
variance in knowledge on pressure injuries (ΔR2 = 0.04,
p < 0.001).

4 | DISCUSSION

This study revealed the TC-PZ-PUKT to have satisfactory
internal consistency reliability for clinical nurses. In addi-
tion, we assessed the test–retest reliability of the TC-
PZ-PUKT for the three domains of prevention, staging
and wound care. Our findings revealed satisfactory corre-
lation coefficients ranging from 0.6 to 0.8. Education
level; certification as a wound specialist and self-learning
through reading articles, books or guidelines on pressure
injury were identified as significant predictors of PZ-
PUKT scores. The PZ-PUKT is a comprehensive tool for
evaluating healthcare professionals' knowledge of pres-
sure injury.5 Training programs on pressure injury can
enhance nurses' competencies, and measurement tools
can be used to assess outcomes in clinical judgement and
knowledge.6

The quality of care for pressure injury is influenced
by prevention and wound care skills, which are affected
by knowledge, attitude and practice.7 Various instru-
ments, such as the PUKT and the pressure ulcer knowl-
edge assessment tool, have been used to assess nurses'
wound care knowledge, and these measures were deter-
mined to be valid and reliable.8 However, strong evidence
is not always available for all wound types and clinical
situations, leading healthcare professionals to frequently

rely on practical recommendations provided in consensus
guidelines for clinical care.8,9 The PZ-PUKT is a valid
measurement tool developed by Pieper and Zulkowski
with reference to guidelines for pressure injury care.1

A systematic literature review indicated that the PZ-
PUKT is among the most used, most effective, and most
reliable tools for measuring nurses' knowledge of pres-
sure injury.8 The PZ-PUKT has also been validated and
has been used to assess healthcare workers' knowledge
on pressure injury in Brazil, China, and the
Philippines.10,11 The Cronbach's alpha coefficient of
the PUKT ranges from 0.35 to 0.91,12,13 whereas the
Kuder–Richardson formula scores range from 0.80 to
0.83.14,15 In the current study, the TC-PZ-PUKT has 0.858
Cronbach's alpha for internal consistency reliability and
with test–retest reliability in total score, prevention, stag-
ing and wound care domains (r = 0.849, 0.768, 0.662 and
0.793, respectively; all p < 0.001).

This study assessed nurses' knowledge on pressure
injury, revealing an overall mean correct rate of 72.5%,
which is higher than that reported in previous stud-
ies.11,16 In this study, 47.6% and 49.7% of participants had
listened to a lecture or read an article, a book or guide-
lines on pressure injury in the past year; moreover, 70.3%
of the participants had sought information online regard-
ing pressure injuries in the past year. In the result of
regression also showed that the learning behaviour ‘Read
an article, a book or guidelines on pressure injury within
the past year’ is significantly related to the score of TC-
PZ-PUKT. In this study, 15.5% of the participants had a
PhD education level, and 34.15% had more than 20 years'
nursing working experience, which may cause the higher
TC-PZ-PUKT score than other reference.

For the domains of TC-PZ-PUKT, the nurses tended
to have higher scores in the prevention domain and
lower scores in the wound care domain. Studies have
indicated that nurses with more knowledge on pressure
injury are more likely to engage in effective prevention
behaviours, which highlights the importance of providing
accurate knowledge in changing nurses' behaviours.8,17

Furthermore, nurses with higher education levels and
specialized wound care training tend to have substan-
tially higher scores of pressure injury knowledge.18–20

Therefore, some studies have suggested that hospitals
offer pressure injury prevention education programs or
require nurses to participate in relevant training to
improve their knowledge as a means of encouraging bet-
ter pressure injury prevention practices.21–23

The PZ-PUKT can be completed in 20–30 min and
can be easily completed when clear instructions are pro-
vided.1 To prevent fatigue among participants as they
answer the 72 questions, a system should be used that
automatically saves their progress on the questionnaire;
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this would enable them to rest and then resume the ques-
tionnaire and thereby reduce the risk of skewed results.
Moreover, limitations showed that the study's findings
may not be generalizable to all nursing populations since
the sample was limited to clinical nurses and nursing
practitioners in a specific region. The cultural and educa-
tional background of nurses in other regions might influ-
ence the results differently. Otherwise, the data on
learning behaviours related to pressure injury knowledge
were self-reported by the participants, which may intro-
duce bias. Participants might overestimate or underesti-
mate their engagement in self-learning activities,
affecting the accuracy of the findings.

For the clinical implication, the findings demonstrate
that the Traditional Chinese version of the PZ-PUKT is a
reliable and valid tool for assessing nurses' knowledge on
pressure injuries. The results indicate strong internal con-
sistency (Cronbach's alpha = 0.858) and satisfactory test–
retest reliability. The study highlights the importance of
higher education levels, certification as wound specialists
and self-learning in improving pressure injury knowl-
edge. Implementing the TC-PZ-PUKT in clinical practice
can enhance targeted educational programs, thereby
improving nurses' competencies in pressure injury pre-
vention and management, ultimately leading to better
patient outcomes.

5 | CONCLUSIONS

This study translated the PZ-PUKT into Traditional Chi-
nese and analysed its internal consistency. The findings
of content validity, concurrent validity, internal consis-
tency and test–retest reliability analyses were satisfactory.
We further assessed the scores on the TC-PZ-PUKT
across three domains with a focus on the influence of
having wound care or additional nursing qualifications.
The TC-PZ-PUKT can be administered in countries that
use Traditional Chinese to facilitate further research on
healthcare professionals' knowledge on pressure injury
and to develop educational programs.
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