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ABSTRACT

Background: Simulation-based education is a widely utilized tool for experiential learning in
nursing education. The aim of this study was to determine nursing students’ performance and
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satisfaction in the classification of pressure injuries using simulation with moulage.
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Accepted: 28 Sep 2021 . Methods: It is an evaluation study with a quasi-experimental, single-group, post-test design that
Published: 01 Nov 2021 . was conducted in the spring semester of the 2019-2020 academic year in the Nursing Department
. of the Faculty of Health Sciences of Izmir Katip Celebi University, [zmir, Turkey. In total, 66
final-year nursing students, voluntarily participated in the Assessment of Pressure Injury using
standardized patients. A student characteristics form, a Pressure Injury Classification Form, and a
Moulage Satisfaction and Evaluation Form were used as data collection tools. Data were entered

into SPSS 21, and the results of the analysis were described using descriptive statistics.

Results: It was found that 67.2% (n=45) of the students correctly assessed all the stages of
pressure injury moulages on the standardized patients. Among the students, 62.1% (n=41)
strongly agreed that their assessment skills of pressure injury improved after the simulation. The
results related to students’ satisfaction indicated that 77.3% (n=51) of the students evaluated the
moulages as realistic. The Mean+SD total score of students’ evaluation of moulage simulation

Keywords: :  sessions on ftandard patients was 4.56+0.59 (range=1-5).
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Pressure injury, . pressure injury assessment to nursing students. It can be used in clinical skills training and clinical
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Highlights
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e Moulage may provide a unique opportunity to educate students on various clinical cases that would be difficult to

achieve in clinical education.

e Most of the students correctly assessed all the stages of pressure injury moulages on the standardized patients.

e Most of the students strongly agreed that their assessment skills of pressure injury improved after the simulation.

e Most of the students evaluated the moulages as realistic.

Plain Language Summary

In nursing education, simulation use is becoming increasingly common as an additional training method for develop-
ing nursing skills. For simulated learning to be effective, it is important to create realistic visual and tactual experiences
in the learning environment. This can be achieved by using the art of using makeup materials to create skin lesions
called moulage. This study was done to determine nursing students’ satisfaction and evaluation on the use of moulage
to classify pressure injuries. In this study, most of the students correctly assessed all the stages of pressure injury mou-
lages on the standardized patients and strongly agreed that their assessment skills of pressure injury improved after the

simulation.

1. Introduction

ressure Injury (PI) is a commonly occur-

ring health issue throughout the world. It

has a significant impact on the quality of

life of the involved people and also im-

poses a major cost on healthcare settings

(Tubaishat et al. 2018). PI in healthcare
settings presents with large variations observed be-
tween different geographic zones and clinical settings
(Tubaishat et al. 2018; Li et al. 2020). A systematic re-
view conducted by Al Mutairi and Hendrie (2018) re-
ported the global point prevalence of Pls in acute care
hospitals as 14.8% and the period prevalence as 11.6%,
with a mean incidence of 6.3%.

Nurses as vital members of the healthcare team play
a significant role in the formation and classification of
pressure injuries and also planning and implementation
of nursing interventions to manage these skin lesions
(Edsberg et al. 2016; Samuriwo & Dowding 2014).

The National Pressure Injury Advisory Panel (NPIAP)
has updated the stages of PI (Stages 1- 4) with two ad-
ditional stages called suspected deep tissue injury and
unstageable pressure ulcers (Edsberg et al. 2016). When
there is doubt about the depth of tissue damage and the
stages are unstageable, it means that the PI stage is not
clear. In these cases, the area of skin may look purple,
dark, or red and a specialist needs to see the base of the

injury. While in stage 1, skin is intact with a localized area
of erythema, which is red and does not blanch by pressure,
in stage 2, it is characterized by partial-thickness skin loss
with the exposed dermis, and skin appears viable, red or
yellow, and moist. Stages 3 and 4 are characterized by
full-thickness skin loss. However, in stage 3, unlike stage
4, the fascia, muscle, tendon, ligaments, cartilage, or bone
are not exposed (Edsberg et al. 2016; Hess 2020).

In practice, the differential diagnosis of these Pls is de-
termined by clinical nurses based on visual assessment,
which requires the competence, knowledge, and skills
of a nursing assessor to identify these lesions (Edsberg
et al. 2016). These competencies that enable nurses to
identify and classify pressure injuries are learned during
nursing education and are developed through encounter-
ing PIs during clinical practice (Tschannen et al. 2016;
Ursavas & Iseri 2020; Yilmazer et al. 020; Sezgunsoy
& Basak 2020). Nursing students should be provided
with the necessary facilities during the undergradu-
ate program to learn these skills through practice using
various instructional methods and modalities, such as
simulation. In nursing education, simulation activities
provide students with an opportunity to develop target-
ed skills proficiency, and also to enhance their critical
thinking and diagnostic reasoning skills (Shin, Park, &
Kim 2015; Cant & Cooper 2017). The effectiveness of
a simulation in achieving learning outcomes is thought
to be related to its fidelity, and moulage is increasingly
described as a way to increase realism in simulation
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(Uzelli Yilmaz & Sari 2018; Stokes-Parish, Duvivier
& Jolly 2019; Sarmasoglu et al. 2020). Several stud-
ies have been published on the evaluation of skin as-
sessment skills among healthcare students (Seckman &
Ahearn 2010; Goulart et al. 2012; Hernandez et al. 2013;
Wang et al. 2015; Flores & Hess 2018; Zorn, Snyder &
Guthrie 2018; Uzelli Yilmaz & Sari 2021). Sezgunsoy
and Basak (2020) investigated whether using moulage
on high-fidelity simulators improves nursing students’
clinical skills to assess PI compared to using visuals.
Their results revealed that simulation with moulage was
effective in improving the skills of nursing students who
received training for PI. Other studies also have shown
that learners gain self-confidence and clinical skills
through moulage when the simulation is used for skin
and wound assessment (Hernandez et al. 2013; Scholtz,
Sullivan & Krishnamurthy 2016). Despite the frequent
use of moulage in simulation, more research is needed
to provide further evidence of the benefits related to the
use of it in evaluating students’ clinical assessment skills.
This study was done to determine nursing students’ per-
formance and satisfaction in the classification of pres-
sure injuries using simulation with moulage.

2. Materials and Methods
Design, setting, and sample

It was an evaluation study with a quasi-experimental,
single-group, post-test design that was conducted be-
tween February and April 2019 in the Nursing Depart-
ment of the Faculty of Health Sciences of Izmir Katip
Celebi University, [zmir, Turkey. The study sample con-
sisted of 66 final-year nursing students who volunteered
for the assessment of the pressure injury course. The stu-
dents were informed about the study process before the
study. No incentive was offered to the subjects. They were
also informed that they could leave the study at any time.

Instruments

Data were collected using a student characteristic form,
a pressure injury classification form, and a moulage
evaluation and satisfaction questionnaire.

Student characteristic form was used to collect data re-
garding the students’ age and gender.

Pressure injury classification form

This form questioned how a student could classify
PIs based on moulages designed for different areas of
Standardized Patients (SPs) bodies. In this form, the stu-
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dent was asked to classify each wound based on the SP
number; accordingly, in front of the number of each SP,
he/she personally wrote the classification related to the
wound. The number of correct responses of each student
for each stage of PIs was then counted and recorded.

Moulage evaluation and satisfaction questionnaire

This researcher-made questionnaire consisted of five
questions to determine the students’ opinions about the
authenticity and effectiveness of the moulages and their
satisfaction with its use for the assessment of Pls. Four
faculty members who were specialists in simulation-
based learning evaluated the form in order to ensure its
content validity before the interventions. The necessary
adjustments related to the content of the questionnaire and
the specific context of the study were made based on their
recommendations. The Cronbach’s alpha was calculated
as 0.78. The questions were scored on a five-point Likert
scale by the students (1: strongly disagree to 5: strongly
agree). The resulted scores ranged from 5 to 25 (with a
mean of 1-5) and the higher scores indicated better evalu-
ation or more satisfaction. The mean score of answers to
each question was used to evaluate students ‘opinions
about the questions and the total mean score indicated
students’ general opinion about the use of moulage.

Initial preparation
Moulage preparation

The moulages were prepared by a researcher experi-
enced in moulage and simulation to characterize each
stage of PI. The researchers identified volunteer patients
with different stages of pressure ulcers in various wards
of the university hospital, and then, two ostomy wound
care nurses were consulted about the PI stages. Identi-
fied PIs were photographed as the guiding reference for
the appearance of the moulages. In order to choose the
right materials, stage-specific skin appearances were de-
termined. The material needed to produce the moulage
representing the PI was selected, and after several exper-
iments, safe materials (not harming the standardized pa-
tients’ skin) were determined as suitable to simulate PI.

Preparation of standardized patients

The SPs who were willing to cooperate were selected
to participate according to the University SPs program. A
feedback guide was designed concerning the SPs’ tasks,
responsibilities, and scenarios, and their performance
was standardized. Although sacral PI is one of the most
common types of injury (Edsberg et al. 2016), the mou-
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lages were not applied to this area due to psychological
safety issues for SPs. Different stages of pressure ulcer
moulages were applied to different parts of standard pa-
tients’ bodies (including right and left wrist, heel, and
tibial region) so that each stage of wounds was present
on two SPs to prevent prediction of wound classification.

Study procedure
Theoretical lesson

PI assessment was included in the curriculum of the
fundamentals of the nursing internship course. In the
implementation stage of the research, all the students
participated in the PI assessment lecture. The lecture
included two 2-hour interactive presentations by the re-
searcher. The presentation consisted of the main compo-
nents of risk assessment, staging, and evaluation of PI.
After completing the presentation, 2 hours of practical
training was completed using a case analysis technique
in the classroom setting. Visuals of different stages of PI
were also shown to discuss cases with students, and stu-
dents answered questions posed by the researchers. The
factors involved in the formation of pressure ulcers, such
as patients’ medical and injury history, incontinence, im-
mobility, and nutritional status were also discussed.-

Assessment of the students” performance

One week after the theoretical lesson, the performance
of all students in the classification of simulated pressure
ulcers was evaluated. The simulation session was started
with five minutes of pre-briefing. The PI assessment by
students in the simulation session lasted 10 minutes. All
the students performed the classification individually
and the same researcher as a facilitator observed their
performance from the simulation control room. Each
student classified the stage of the injuries of all SPs
(students did not contact each other until the end of the
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classification stage). When all the students finished the
performance assessment, a debriefing session was per-
formed. The debriefing session was conducted using the
Promoting Excellence and Reflective Learning in Simu-
lation (PEARL) method. The PEARLS method consists
of four stages; “Reactions, Description, Analysis and
Summary” (Eppich & Cheng 2015). Accordingly, the
facilitator asked questions to assess the students’ ability
for simulation debriefing.

Immediately after the simulation performance assess-
ment, all the students completed the moulage evaluation
and satisfaction questionnaire.

Data analysis

The data were analyzed by using SPSS/WIN 21. In
the analysis of the descriptive data, numerical values,
percentages, means, and standard deviations were used.
The responses of the students on the pressure injury clas-
sification form were presented as numerical values and
percentages.

3. Results

The Mean+SD age of the students was 22.12+0.81
years and the majority of them were female (75.8%;
n=50). Among the students, 98.5% (n=65) assessed
stage 1 correctly, 87.9% (n=58) of them assessed stage
2 correctly, 86.4% (n=57) assessed stage 3 correctly, and
83.3% (n=55) of the students assessed stage 4 correctly
(Figure 1). It was found that 67.2% (n=45) of the stu-
dents assessed all the stages of Pls correctly.

Regarding the evaluation of the use of moulage in the clas-
sification of PIs, there was the highest level of agreement
on an item that showed a realistic interpretation of mou-
lage. (77.3%, n=51). Most of the students (%60.6, n=40)
strongly agreed that the pressure injury moulage simulation

The correct staging percentages of the students

100

95
90
85
80
75

stage 1 stage 2

Figure 1. Percentage of the correct staging of simulated pressure ulcers by students (n=66)

stage 3 stage 4
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Table 1. Students” evaluation of the pressure injury simulation by moulage and their satisfaction rate

No. (%)
Items Meant SD
Slightly Agree” Agree Strongly Agree
The pressure injury moulage smula‘uon was glose 6(9.1) 20(30.3) 40(60.6) 4.48+0.79
to the real experience of assessing a real patient

The appearance of pressure injury moulages was 3(4.5) 12(18.2) 51(77.3) 4.7240.54
realistic

The moulages were reallshc en.ough to be used in 0(0) 18(27.2) 48(72.8) 4.68+0.63

nursing education
The moulage helped me to better ur)c!erstand the 6(9.1) 19(28.8) 37(56.1) 4.5040.76
assessment of the pressure injury
The moulages positively affected my skills in the 8(11.1) 21(31.8) 41(62.1) 4.400.80
assessment of pressure injury
Total 4.56+0.59

Client- Centered Nursing Care

"Disagree and completely disagree columns were removed because students did not use these classification levels.

was close to the real experience of assessing patients in the
clinical setting. Most of the students (72.8%, n=48) also
strongly agreed that the moulages were realistic enough
to be used in nursing education. Also, 56.1% (n=37) of the
students strongly agreed that the moulage simulation helped
them to better understand the assessment of pressure injury,
62.1% (n=41) of them stated that it positively affected their
skills in the assessment of pressure injury and 62.1% (n=41)
of the students strongly agreed that the moulage simulation
improved their assessment skills. The Mean+SD overall
evaluation score of the students was 4.56+0.59 (range=1-5)
(Table 1).

4. Discussion

The aim of this study was to determine nursing stu-
dents’ performance and satisfaction regarding the clas-
sification of pressure injuries using simulation with mou-
lage. According to the results, the students achieved a
correct classification rate, which showed that moulage
simulation evoked and presented a real clinical situation
and their information on classifying of PI was cognizant.
Smith-Stoner (2011) used moulages and found that in
addition to correct classification, the students remem-
bered the content in other weeks. Yilmazer et al. (2020)
also revealed that SP interactions are an efficient learning
modality for nursing students’ preventive interventions
on pressure ulcers.

In nursing clinical education, because of the short du-
ration of the internship period, students are less likely
to encounter patients with PI and are unable to develop
their skills in identifying and classifying Pls. It seemed
that the moulages used in our study activated the stu-
dents’ visual sense and allowed the students to identify

and classify pressure injuries. In a study by Flores and
Hess (2018), using SPs dressed in moulage did not im-
prove pharmacy students’ visual ability to assess skin
disorders compared to using picture-based paper cases.
However, students preferred SPs dressed in moulage
only when learning the assessment of skin disorders. Ac-
cording to the current study’s findings, it can be seen that
the satisfaction levels of the students towards using mou-
lage were high. Considering the potential problems in
the evaluation of students in a clinical setting, students’
opinions are of considerable importance in terms of the
usability of moulage in student assessment. The stu-
dents’ evaluation suggested that the PI moulage looked
realistic and was good enough to be used in their educa-
tion. Moulage could provide an opportunity to discuss
the clinical reasoning for the students who have difficul-
ty in developing some clinical assessment skills during
clinical practice due to the high number of students and
patient safety issues.

In the current study, the responses to the question re-
lated to the understanding of the assessment of PIs using
the moulage though positive, were not as strong as those
rated for other questions. However, the percentage of
correct staging was high among the students. These find-
ings may suggest that the SPs simulation using moulages
was successful in the evaluation of students’ assessment
skills. It has been shown that training for improving
clinical assessment skills using moulage increased stu-
dents’ clinical skills and knowledge acquisition (Uzelli
Yilmaz & Sari 2021; Sezgunsoy & Basak 2020; Seck-
man & Ahearn 2010). A recent study by Uzelli Yilmaz
and Sari (2021) found that the SP simulation with mou-
lage is an effective method in increasing nursing stu-
dents’ skills to assess intravenous therapy complications.
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Other studies have also indicated that the inclusion of mou-
lage in simulations is an effective way to develop students’
self-confidence and self-efficiency levels (Hernandez et al.
2013; Scholtz, Sullivan & Krishnamurthy 2016; Seckman
& Ahearn 2010).

5. Conclusion

The aim of this study was to determine nursing students’
performance and satisfaction regarding the classification
of pressure injuries using simulation with moulage. Our
findings demonstrated that simulation with moulage on
SPs is a usable strategy for PI assessment skills among
nursing students and students reported high satisfaction
with the moulage application. Simulation with moulage
may provide a unique opportunity to educate students on
various clinical cases that would be difficult to achieve
in clinical education. To continue to advance our knowl-
edge of the benefits and limitations of moulage, it will be
necessary to examine whether the benefits translate into
real clinical practice as well as the costs associated with
implementing the varying strategies. Also, we recom-
mend that future studies compare using SPs dressed in
moulage with other methods of education to assess stu-
dent nurses’ PI classification skills and their satisfaction.

The main limitation of this study is its single-group post-
test nature. Therefore, the findings should be used with cau-
tion.
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