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Abstract: This study was conducted to identify and compare the effects of two education programs
for infection control—a simulation using standardized patients and a peer role-play—on standard
precaution knowledge, standard precaution awareness, infection-related anxiety, and infection con-
trol performance. This study used a nonequivalent control group pretest-posttest design. A total of
62 undergraduate nursing students in their 3rd year participated in the study, and were assigned
to the experimental and control groups, accordingly. The infection control education program was
developed based on the analysis, design, development, implementation, and evaluation model. The
program for the experimental group included lectures, skills training, simulation using standardized
patients, and debriefing, while the control group participated in the usual infection control education,
consisting of lectures, skills training, and peer tutoring practices. Both groups exhibited statistically
significant increases in knowledge, awareness of standard precaution, and infection control per-
formance after the intervention. Infection-related anxiety and infection control performance were
significantly higher in the simulation using a standardized patient group. Both education programs
influenced compliance with the standard precaution for infection control. The results of this study
contribute to the evidence regarding effective educational methods to improve infection control.

Keywords: infection control; nursing student; knowledge; awareness; education

1. Introduction

Healthcare-related infections impair an individual’s quality of life due to increased
pain and mortality, deteriorated health, dysfunction, cognitive impairment, and financial
loss of the health management system because of delayed recovery and extended hospital
stay [1,2]. Moreover, the World Health Organization (WHO) announced the existence of
the coronavirus disease 2019 (COVID-19), which is rapidly spread and threatens hospitals
worldwide and public health as a whole [3]. The WHO’s Practical guidelines for infection
control in health care facilities [4] require the isolation of individuals with severe acute
respiratory syndrome, new influenza infecting humans, and new respiratory diseases that
can potentially have a significant public health impact. Awareness, knowledge, and the
attitudes in health care professionals’ practice are critical in managing viral diseases [5].

Standard precaution, the most basic management activity to prevent infection, was
first announced in 1996 by the Centers for Disease Control and Prevention (CDC). A revised
version followed in 2007, due to the emergence of new pathogens, such as Severe Acute Res-
piratory Syndrome, and multiple outbreaks involving blood-borne viruses (BBVs) resulting
from injection practices [6]. More recently, the CDC recommended changes to the guide-
lines in view of the 2019 coronavirus pandemic [7]. The standard precaution guidelines are
based on existing scientific data and evidence gathered through a comprehensive literature
review [8–11], and the recommendations are classified into five stages [6]. Standard pre-
caution is considered to be the most effective way to prevent healthcare-related infections
among both patients and healthcare workers [12], and healthcare professionals are strongly
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advised to adhere to these practices. A systematic review of the literature reported that
compliance with standard precaution improves patient safety, prevents healthcare-related
infections, and contributes to healthcare workers’ safety [13].

Standard precaution requires healthcare professionals to consider all patient secretions
to prevent the spread of pathogens, including blood and body fluids, as potential infection
sources, and avoid being exposed to them; it is recommended that people should comply
with this regarding any infection before the disease is diagnosed [6]. In addition, the WHO
recommends applying the practice of standard precaution among all patients, including
practicing hand and respiratory hygiene, using appropriate personal protective equipment
(PPE) according to risk assessment as well as proper linens, promoting injection safety
practices and safe waste management, environmental cleaning, and sterilizing patient-care
equipment [14]. Moreover, the CDC recommends that hospitals and health institutions
provide infection control education to patients and healthcare providers and visitors to
and from the hospitals and trainees of medical and nursing schools, using the standard
guidelines for medical-related infection [15].

Education on infection control improves health professionals’ adherence to standard
precautions [16]. For instance, teaching infection control in nursing education is valu-
able for preventing nosocomial infection and reducing the infection rate. As healthcare
professionals, nurses worldwide are on the front lines in caring for infected patients [17].
Furthermore, as future healthcare professionals, nursing students make up the most con-
siderable portion of every country’s health workforce. Based on the nursing curriculum,
nursing students must perform clinical practice, wherein a significant portion of their time
is spent in contact with patients. During this period, nursing students are exposed to a
higher risk of exposure to infectious agents compared to nurses [18], due to their lack of
experience in clinical techniques and preparing for safety accidents [19]. Thus, infection
control education is critical in laying the foundation for nursing college students to im-
prove their infection control practical skills, which is required in the clinical field [20,21].
Al-Hussami and Darawad [22] suggested that the best way to improve nurses’ infection
control activities is to educate nursing college students throughout the undergraduate
program in performing and practicing infection control techniques from the beginning of
their clinical practice. Ultimately, well-educated nursing students may affect the quality of
care provision.

Previous studies with nursing students examining the level of awareness and per-
formance of standard precaution argue that continuous and repetitive practical training
of standard precaution needs to be supplemented for more efficient education [18,23]. In
clinical settings, nursing students do not have sufficient clinical experience due to patients’
demands for high-quality nursing and medical services from health professionals [24,25].
Thus, it is necessary to develop and apply appropriate educational methods that can
be used in clinical practice, and not just lecture-style education that focuses on simple
knowledge transfer [26,27].

Simulation-based education is a field-reproducible method of teaching that uses
an environment similar to the actual clinical situation. It allows for safe and effective
repeated learning, as desired [28,29]. Besides, conducting a simulation using standardized
patients (SP) who are well-trained in expressing their disease and emotional state, similar
to the real world, would allow students to realize the patient’s thoughts and feelings by
interacting with them and have more realistic and concrete experiences [30]. Another
practical education method is peer role-play (PRP), which is a low-cost tool that can be
quickly incorporated into practice [31]. It allows for the switching of roles to experience
both health provider and patient perspectives. The use of SP and PRP constitute the
main components of medical and nursing education [31,32]. However, there is a lack of
empirical studies comparing simulation-based and PRP methods of educating nursing
students on standard precautions for infection control. Moreover, the Korea Centers for
Disease Control and Prevention and the Korean Society for Health Care-associated Infection
Control and Prevention developed a guideline for standard precautions for healthcare-
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related infection prevention in 2017 [15]. There are even fewer studies that have examined
the effectiveness of standard precaution infection control education among Korean nursing
students.” Therefore, the current study may add empirical evidence for standard precaution
to the existing literature. It will also provide useful educational methods for standard
precautions for nursing practical education, reducing the risk of transmission of viruses
and other pathogens in hospital settings.

This study aimed to grasp the effects of two education methods: (1) simulation-based
education using SP, and (2) usual education using PRP, and their application in standard
precaution infection control education for nursing college students.

2. Materials and Methods
2.1. Study Design

A nonequivalent control group pretest-posttest design was used to compare the effects
of simulation using SP and PRP education for nursing college students.

2.2. Participants

Among the 288 nursing students in their third year at C University, we included
nursing students who (1) were interested in infection control education, (2) understood the
purpose of the study and expressed their intention to participate voluntarily, and (3) were
conveniently extracted on a first-come, first-served basis. Previous research has suggested
that it is necessary to develop a module for intermediate-level students to practice infection
control skills within clinical scenarios before proceeding with complex scenarios for senior-
year students or graduate nurses [33]. Accordingly, the participants were students who
were in the third year, which marks the beginning of their clinical practice.

The number of samples for the study was calculated using the G*Power 3.1.9.4 pro-
gram [34], with a significance level (α) of 0.05, effect size (d) of 0.8, and power (1-β) of 0.80.
The effect size was in line with effect sizes used in previous studies’ effect sizes [35,36].
According to the results, a total of 52 patients were required, with 26 patients each in the
intervention and control groups. In this study, 3 out of 65 participants dropped out (drop
rate 4%); hence, there were 29 and 33 participants in the intervention and control groups,
respectively.

2.3. Program Development

The development of the infection control education program using SP in this study
is based on the analysis, design, development, implementation, and evaluation (ADDIE)
model, which is designed for the education system. For the analysis stage, the educational
needs, targeted learner (optimal target grade for the program before starting clinic practice),
and the education environment were analyzed using a questionnaire regarding the need for
infection control education on standard precautions for graduate nurses. Clinical scenarios
suitable for 3rd year level nursing students were selected, and an educational environment
that could reproduce clinical trials was analyzed.

In the design stage, to formulate educational goals, contents, and strategies, we set
evaluation strategies to achieve the educational goals on knowledge, skills, and attitudes
with regard to the infection control program. In addition, simulation education was
selected as the educational medium. Standard precautions were defined and composed
according to their educational content for each element and propagation path, as well as
the simulation education and evaluation applying standard precautions. The development
stage was conducted to develop the educational content by modifying and supplementing
the program based on the pilot study. In this study, content validity was verified by
correcting the scenarios to which the standard precautions were applied. Thereafter, SP
training and simulation trial operation was conducted.

In the implementation stage, we applied the developed program accordingly. In this
study, 29 nursing students participated in simulation education using SP. In addition, they
participated in debriefing after the simulation to share their experiences. Meanwhile, 33
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nursing students participated in usual practical training using PRP. The evaluation stage
was conducted to determine the appropriateness of a systematic and cyclical education
program. In this study, the knowledge and awareness of standard precautions as well as
the ability to perform infection control was measured to evaluate the effectiveness of the
standard precautions infection program.

2.4. Procedure of the Program

To evaluate the effectiveness of the infection control education program, participants
were classified in either of the two groups: (1) those who will undergo simulation using SP,
or (2) those who will undergo PRP practice after receiving a lecture about infection and
nursing skills related to infection performance (Table 1).

The lecture was conducted using a PowerPoint presentation provided by the re-
searcher, which included the definition and components of standard precautions as well as
the attention of each propagation path. Skill training included performing subcutaneous
injection, promoting hand hygiene, using PPE (including N95 masks and gloves), and
finger-stick glucose monitoring related to nursing intervention; these were then applied to
the simulation scenario.

Simulation using SP was conducted in the order of simulation orientation, simulation
operation, and debriefing. During the orientation, we explained to the participants the
study’s learning objectives, scenario situation, and simulation environment. In addition,
we provided them with sufficient time to confirm the location of the items to be prepared
and to familiarize themselves with the simulation environment. The simulation practice
was conducted as follows: (1) participants wore their PPE before entering the simulated
isolation room outside the patient’s room; (2) they assessed the patient’s condition; (3) they
performed proper nursing practices, such as monitoring vital signs, checking blood sugar,
and performing subcutaneous injection; (4) they exited the hospital room and took off their
PPE. A total of seven teams participated, with each team consisting of four students that
were equally assigned to two groups (two students per group)—one group participated in
the simulation while the other observed the simulation, and vice versa. The running time
of the complete simulation was 180 minutes.

Debriefing was conducted in the Description-Analysis-Application stage [37]. During
this period, the students looked back on the simulation in the description stage and
determined their overall feeling of the process as a whole. In the analysis stage, each
individual’s experience while practicing as well as their strengths and weaknesses in the
performance of nursing-related tasks were analyzed. In the application stage, the future
clinical application methods and lessons learned through simulation were shared.

The two SPs who participated in the simulation belong to the simulation center of C
University and have participated in many simulation training. The patients in the scenario
are in their 60s to 70s, both having the same gender and age. SP training was conducted in
three steps. In the first step, they practiced introducing themselves based on their script and
conducting a question-and-answer portion. In the second step, they practiced the scenario
algorithm, including the questions they were required to ask to cope with unexpected
situations and provide feedback from the researcher. In the third step, two nursing students
who do not participate in the study involved the final practice.

The participants in the PRP group received the same lecture and nursing skills practice.
The group consisted of eight teams. Each team had four students that were equally assigned
to two groups (two students per group) and conducted a similar practice simulation
through PRP. While one group took care of the patient, one student in the other group
served as the patient, while the other student recorded the group’s performance. Afterward,
the two groups exchanged their roles. The control group did not receive orientation and
debriefing for simulations; instead, they used the traditional hands-on training method.
Each session took 120 min to complete. The program was conducted at different times and
places to avoid exposing the participants to the program beforehand; that is, for the PRP
group, role plays were conducted in the laboratory practice room during the afternoons,
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and for the Simulation group, simulations were conducted in two simulation rooms during
the morning.

Table 1. Education program design.

Simulation Using SP * Group PRP * Group

Contents Time Contents Time

• Orientation
• Lecture

- Standard precautions definition
- Guideline for standard precautions
- Transmission-based precautions

50 min

• Orientation
• Lecture

- Standard precautions definition
- Guideline for standard precautions
- Transmission-based precautions

50 min

• Skill Practice

- Hand hygiene
- PPE (N95 mask, gloves) *
- Subcutaneous injection

30 min

• Skill Practice

- Hand hygiene
- PPE (N95 mask, gloves)
- Subcutaneous injection

30 min

• Simulation Orientation 20 min • PRP Running

- Each team consists of two groups (two
students per group)

- A group participates in the PRP
- The other group serves as a patient and a

recorder
- Take turns participating in the PRP

40 min
• Simulation Running

- Each team consists of two groups (two
students per group)

- A group participates in the simulation
- The other group observes simulations of

the group.
- Take turns participating in the simulation

40 min

• Debriefing 40 min

Total time 180 min Total time 120 min

* SP: standardized patient, PPE: personal protective equipment, PRP: peer role-play.

2.5. Instruments
2.5.1. Knowledge of Standard Precaution

Knowledge of standard precaution was measured using the standard precautions
knowledge measurement [38], which was developed by Cho and Choi [39] and modified
based on the revised standard precautions model [6]. This tool included a total of 20
questions that were scored as 1 (if correct) or 0 (if incorrect). Participants’ score ranged
from 0–20, with higher scores indicating higher knowledge of standard precautions. At
the time of tool development, its reliability was not presented; in the present study, its
Cronbach’s α value was 0.93.

2.5.2. Awareness of Standard Precaution

The Awareness of Standard Precaution questionnaire, which was translated by Jeong [40]
and developed by Hong et al. [41] based on the 2007 revised standard precautions model [6],
was used to measure awareness of standard precautions. In our study, we included eight
dimensions with a total of 36 items, after excluding two of the ten areas of the tool and
their related questions: patient placement and infection control practices for special lumbar
puncture procedure, which included ten questions for hand hygiene, three questions for
respiratory etiquette, nine questions for personal protective equipment, two questions
for patient care equipment, two questions for care of the environment, two questions for
linen, five questions for safe injection practices, and three questions for worker safety. Each
question was rated using a 5-point Likert scale ranging from 1 (“not important”) to 5 (“very
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important”), with a higher score indicating higher awareness. At the time of development,
the tool reliability (Cronbach’s α) value was 0.95 [41], while it was 0.95 in this study.

2.5.3. Infection-Related Anxiety

The measurement of infection-related anxiety felt during clinical practice was com-
posed of items corresponding to the scenario based on the 2007 revised standard precau-
tion [6]. The tool consisted of five questions in total, including anxiety related to infection
due to blood exposure, body fluid exposure, patient-contact with those infected with
respiratory diseases, injection puncture, and damaged skin contact according to the path
of infection. The questions were rated using the Numeric Rating Scale, with the highest
score of 10 showing “very extreme anxiety.” The higher the score, higher the anxiety. The
Cronbach’s α value in this study was 0.97.

2.5.4. Performance with Infection Control

Based on the scenario used in our study, we measured performance on infection
control using a tool developed by the researcher, which is based on the 2007 revised
standard precaution [6], Korea Centers for Disease Control and Prevention’s standard
guidelines for preventing healthcare-related infections [15], and guidelines for tuberculosis
treatment [42]. Among the eight dimensions of standard precaution, the dimensions related
to hand hygiene, PPE, respiratory etiquette, safe injection practices, and worker safety were
included. We excluded the dimensions on treatment, items, and linen, since nursing college
students find them difficult to perform in clinical practice. The developed measurement
was validated by two professors of fundamental nursing, two nursing faculties with
experience in developing simulation scenarios, one clinical nurse with more than 10 years
of clinical experience, and one medical doctor of infectious medicine (Content Validity
Index: CVI). More than 80% of the items were finally selected. The measurement consisted
of 15 questions: three on hand hygiene, six on PPE, two on safe injections, two on worker
safety, and two on respiratory etiquettes; the scores ranged from 0 to 30, with higher scores
indicating better ability to perform infection control. Two intensive care unit nurses who
are unaware of the group assignment evaluated students’ performance by watching the
video recording. The intra-class correlation coefficient was 0.96.

2.6. Data Collection

For the preliminary survey, information regarding the general characteristics, knowl-
edge of standard precautions, awareness of standard precautions, and participants; infection-
related anxiety were collected before the education method was implemented using a
self-report questionnaire. For the post-doc survey, information regarding knowledge and
awareness of standard precautions and data on infection-related anxiety were collected
right after the education methods were conducted. Two intensive care unit nurses with
more than three years of clinical experience evaluated the infection control performance
using a video that was recorded on the day of the implementation of the education methods.

2.7. Data Analysis

The collected data were analyzed using the SPSS 23.0 statistical program (IBM Corp.,
Armonk, NY, USA). First, we compared the participants’ general characteristics between
the simulation with SP group and PRP group using the chi-square test and Fisher’s exact
test. Second, we used the Kolmogorov-Smirnov normality test for the main four variables.
We used nonparametric tests to analyze three variables; knowledge, awareness of standard
precaution, and infection-related anxiety that did not support normality. Third, we exam-
ined the three variables’ homogeneity between the two groups using the Mann-Whitney
U test. Fourth, the groups were analyzed using the Mann-Whitney U test, and pre-post
differences were tested using the Wilcoxon signed ranks test. Also, the difference in the
infection control performance between the two groups was analyzed using a t-test. Re-
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gression analysis was not applicable since the variables did not satisfy the condition of
normality.

2.8. Ethical Consideration

This study was conducted after receiving approval (IRB No: 1041078-201802-HR-
037-01C) from C University. The subjects were informed of the study’s purpose, method,
and confidentiality, including the nature of their voluntary participation and autonomy to
withdraw from the study. All participants provided their written informed consent for the
study.

3. Results
3.1. General Characteristics of Participants of the Two Groups

A total of 62 nursing students participated and were divided into two groups—29 in
the experimental group and 33 in the control group. The participants were homogeneous
in age, gender, average grade in the previous semester, simulation experience and the
number of experiences, and educational experience for standard precautions (Table 2).

Table 2. General Characteristics of Participants of the two groups.

Characteristics

Simulation Using
SP * (n = 29) PRP * (n = 33)

χ2/t p

M ± SD or n(%) M ± SD or n(%)

Age 21.41 ± 1.05 21.70 ± 1.45 −0.642 * 0.521

Gender
Female 24(82.8) 26(78.8)

0.156 * 0.693Male 5(17.2) 7(21.2)

Average Grade Point <3.5 13(44.8) 13(39.4)
0.187 * 0.665≥3.5 16(55.2) 20(60.6)

Simulation experiences Yes 23(79.3) 20(60.6)
2.541 * 0.111No 6(20.7) 13(39.4)

Number of simulation experience
One 2(8.7) 4(20.0)

1.326 a 0.479Two 4(17.4) 4(20.0)
Three 17(73.9) 12(60.0)

Standard precaution education
experiences

Yes 22(75.9) 24(72.7)
0.079 * 0.778No 7(24.1) 9(27.3)

Educational experience of standard
precautions

Lecture 7(31.8) 13(54.2)
2.384 a 0.251Lecture with

Practice 14(63.6) 10(41.7)

Simulation 1(4.5) 1(4.2)

* SP: standardized patient, PRP: peer role-play, a: Fisher’s exact test.

The average age was 21.41 (SD = 1.05) and 21.7 (SD = 1.45) years in the simulation
using SP group and the PRP group, respectively. Regarding gender, most participants were
female—24 in the simulation using SP group (82.8%) and 26 in the PRP group (78.8%).
Regarding average grade last semester, 16 (55.2%) and 20 (60.6%) participants in the sim-
ulation using SP group and the PRP group, respectively, reported having a grade of 3.5
or higher. Regarding simulation experience, 23 (79.3%) and 20 (60.6%) participants have
experienced simulation in the simulation using SP group and the PRP group, respectively.
Regarding educational experience of standard precautions, 22 (75.9%) and 24 (72.7%) par-
ticipants showed knowledge of standard precautions in the simulation using SP group and
the PRP group, respectively. As for the educational method used for standard precautions,
7 (31.8%) and 13 (54.2%) participants reported using lecture only, 14 (63.6%) and 10 (41.7%)
reported using lecture and practice classes, and 1 for both (4.5% and 4.2%) the simulation
using SP group and PRP group, respectively, reported using simulation.
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3.2. Homogeneity of the Variables between Two Groups

As a result of analyzing the prior homogeneity of the dependent variables between
the simulation using SP group and the PRP group, we found no significant difference
in knowledge of standard precautions (z = −0.1.194, p = 0.232), awareness of standard
precautions (z = −1.425, p = 0.154), and infection-related anxiety (z = −0.304, p = 0.761)
(Table 3).

Table 3. Homogeneity of the variables between two groups.

Variables (No of Score)
Simulation Using SP * (n = 29) PRP * (n = 33)

z p
M ± SD M ± SD

Knowledge of Standard
Precaution (20) 17.79 ± 1.70 17.52 ± 1.20 −1.194 0.232

Awareness of Standard
Precaution (5) 4.67 ± 0.30 4.57± 0.31 −1.425 0.154

Infection-related Anxiety (50) 29.17 ± 9.95 29.91± 9.83 −0.304 0.761

* SP: standardized patient, PRP: peer role-play.

3.3. Effects of Two Education Method between Two Groups
3.3.1. Knowledge of Standard Precautions

The difference in knowledge of standard precautions score was 0.83 ± 1.34 and 0.61 ±
1.22 in the simulation using SP group and PRP group, respectively, with the simulation
using SP group showing a greater degree of increase in knowledge. However, we found
no statistically significant difference (z = −0.839, p = 0.401; see Table 4) between the two
groups. Meanwhile, as a result of comparing the pre–post scores of each group, we found
that their scores statistically increased from 17.79 ± 1.70 (pretest) to 18.62 ± 1.08 (posttest)
in the simulation using SP group (z = −2.885, p = 0.004), and from 17.52 ± 1.20 (pretest) to
18.12 ± 0.99 (posttest) in the PRP group (z = −2.546, p = 0.011).

Table 4. Difference of variables between two groups.

Variables

Simulation Using SP * (n = 29) PRP * (n = 33)
z pPre Post Pre–Post Pre Post Pre–Post

M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD

Knowledge of
standard

precautions
17.79 ± 1.70 18.62 ± 1.08 0.83 ± 1.34 17.52 ± 1.20 18.12 ± 0.99 0.61 ± 1.22 −0.839 0.401

Awareness of
standard

precautions
4.67 ± 0.30 4.90 ± 0.19 0.17 ± 0.40 4.57 ± 0.31 4.87 ± 0.23 0.29 ± 0.48 −1.304 0.192

Infection-
related

Anxiety
29.17 ± 9.95 32.17 ± 11.19 3.00 ± 16.44 29.91 ± 9.83 26.91 ± 11.83 −3.00 ± 15.11 −1.468 0.142

* SP: standardized patient, PRP: peer role-play.

3.3.2. Awareness of Standard Precautions

The difference in awareness of standard precautions score was 0.17 ± 0.40 and
0.29 ± 0.48 in the simulation using SP group and PRP group, respectively, with the PRP
group showing a greater increase in degree of awareness. However, we found no statisti-
cally significant difference between the two groups (z = −0.1.304, p = 0.192; see Table 4).
Meanwhile, as a result of comparing the pre–post scores of each group, we found that
their scores statistically increased from 4.67 ± 0.30 (pretest) to 4.90 ± 0.19 (posttest) in the
simulation using SP group (z = −4.178, p < 0.001), and from 4.57 ± 0.31 (pretest) to 4.87 ±
0.23 (posttest) in the PRP group (z = −4.628, p < 0.001).



Int. J. Environ. Res. Public Health 2021, 18, 107 9 of 14

3.3.3. Infection-Related Anxiety

The difference in infection-related anxiety score was 3.00 ± 16.44 and −3.00 ± 15.11 in
the simulation using SP group and PRP group, respectively, with no statistically significant
difference between them (z = −1.468, p = 0.142; see Table 2). As a result of comparing the
pre–post scores, we found that the scores of the PRP group decreased from 29.91 ± 9.83
(pretest) to 26.91 ± 11.83 (posttest) (z = −1.646, p = 0.100), while the scores of the simulation
using SP group increased from 29.17 ± 9.95 (pretest) to 32.17 ± 11.19 (posttest) (z = −0.547,
p = 0.605).

3.3.4. Infection Control Performance

Regarding infection control performance, the simulation using SP group showed
significantly higher scores (20.50 ± 3.03) than the PRP group (14.81 ± 3.04) (z = −7.354,
p < 0.001). We found a statistically significant difference between the two in the subdomains
of hand hygiene (z = −2.453, p = 0.017), PPE (z = −3.614, p = 0.001), respiratory etiquette
(z = −5.032, p < 0.001), and worker safety (z = −4.005, p < 0.001) (Table 5).

Table 5. Comparison of Infection Control Performance after Education (N = 62).

Variables
Simulation Using SP

* (n = 29) PRP * (n = 33)
t p

M ± SD M ± SD

Infection Control
Performance 20.50 ± 3.03 14.81 ± 3.04 −7.354 <0.001

Hand hygiene 2.21 ± 1.77 1.21 ± 1.42 −2.453 0.017
PPE * 8.60 ± 1.89 6.48 ± 2.70 −3.614 0.001

Respiratory etiquette 2.76 ± 0.85 1.52 ± 1.06 −5.032 <0.001
Safe injection practices 3.79 ± 0.56 3.70 ± 0.68 −0.601 0.550

Worker safety 3.14 ± 1.05 1.91 ± 1.33 −4.005 <0.001
* SP: standardized patient, PRP: peer role-play, PPE: personal protective equipment.

4. Discussion

This study identified the effects of standard precautions infection education between
two educational methods: simulation using SP and usual training using PRP. The education
contents were organized to promote compliance with standard precautions, such as taking
vital signs, blood sugar tests, subcutaneous injections, and wearing PPE, while carrying out
nursing care. Taking vital signs is the most frequently used skill that nursing students must
perform during clinical practice [43], while needlestick and sharps injuries from blood
sugar tests and subcutaneous injections are the most common safety accidents among
nursing college students [27,44]. It has been reported that injection-related accidents occur
due to insufficient knowledge regarding blood-mediated infections and non-compliance
with worker safety guidelines in standard precautions [27]. Meanwhile, previous studies
have shown that there is low awareness and performance in wearing protective equipment
in relation to compliance with standard precautions [18,23,45]; thus, it is considered as a
skill that needs more practice opportunities. The nursing performances included in this
program are the main nursing techniques of the core nursing skills [46] required for nursing
students to improve their competencies upon graduating. Thus, improving these might
lead to better competency in integrating knowledge and skills about infection control.

Based on our results, both education methods increased the knowledge of standard
precautions significantly, with no significant difference between them. However, the partic-
ipants in this study scored lower than those in previous studies involving nursing students
in their third and fourth years regarding knowledge about standard precautions [23,41].
and higher than a study involving nursing students from all levels in Jordan, Taiwan, and
Hong Kong regarding infection-related education [47–49]. The different scores in knowl-
edge may be due to the level of participants in their undergraduate programs as well as the
different nursing curriculum in other countries. The third year level students in this study
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were included at the beginning of the semester and have no experience of clinical practice.
Hence, insufficient knowledge regarding clinical experience about standard precautions
on infection control might influence our result. However, it is significant that the two
education methods were useful in promoting knowledge. The simulation education with
and without SP has reported greater improvements in knowledge compared to the usual
PRP or lecture education [50,51]. Regarding PRP, our findings are similar to the results of
previous studies showing that the method of peer-assisted learning is useful for improving
the knowledge about standard precautions [52].

Furthermore, we believe that using the same lecture and scenario as in this study
might lead to similar knowledge improvement when used in other settings. Indeed, a
study [53] using the similar methods as in our study showed similar results. Moreover, in
using lectures in practical education, the PRP method can be useful to acquire knowledge
of standard precautions [31].

Awareness of standard precautions was improved in both simulation and PRP educa-
tion. Prior studies on simulation-based infection control education reported that awareness
was significantly increased during pre- and post-participation in the simulation [54]. In
addition, a previous study reported that individuals in simulation-based infection control
education improve more significantly in terms of awareness of standard precautions than
those in conventional lecture-based training [55]. Meanwhile, the PRP method provides an
opportunity to experience the roles of both care provider and patient [31]. The student is
assimilated to the patient’s emotions while performing the patient’s role, leading to a more
active engagement in practice [31,56]. Understanding the patient’s point of view regarding
infection control would increase the awareness of standard precautions. Furthermore,
using critical thinking and recognition as evaluators for peer efforts in solving problems
together might increase awareness of standard precautions on infection control.

According to previous studies, awareness of standard precautions improves perfor-
mance [18,57]. Considering the cost of simulation education [33,58], PRP methods can
be a good alternative strategy for schools lacking financial support or a place for simula-
tions [31]. Moreover, the safety environment influences the awareness and performance of
standard precautions [18]. Thus, it is necessary to create a safe simulation environment
that ensures patient safety and provides a safe place for learners that allow for friendly
relationships with peers. Due to the lack of literature directly comparing the two education
methods, further studies are needed to confirm our results on effective teaching methods
for standard precautions on infection control.

In our study, participants’ anxiety level in the simulation using SP increased more than
that of those in the PRP group. As reported in the previous studies [59,60], students might
feel more nervous and uncomfortable in communicating with SP as well as during face-
to-face interventions compared to peer practice. On the other hand, a systematic review
study [61] reported that simulation practice decreased students’ anxiety before caring for
a real patient. Simulation practice may increase the students’ anxiety during simulation
but reduce it after simulation and make them feel lower than PRP practice before caring
for a real patient. Interestingly, in previous studies involving hospital residents [31], the
participants felt awkward about their patient role due to their previous relationship with
their co-workers; moreover, their co-workers reacted more tolerantly when using medical
terminology. In addition, the feeling of the actual situation was somewhat less in peer
practice [31]. Therefore, to provide more realism and reduce anxiety when communicating
with SP, the opportunities for simulation using SPs should be increased, and sufficient
debriefing time between colleagues after simulation to share the feelings of anxiety and
tension should be provided [62]. Future studies of interventions that help student better
manage anxiety during simulation are needed.

The ability to perform infection control was higher among those in the group using
SP. A study on safety skills reported that physiotherapy students using SP have higher
confidence and preparedness regarding clinical placement in a workshop compared to
those using PRP [63]. However, direct comparison is difficult due to the lack of prior studies
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comparing these two methods of infection control. Nevertheless, simulation programs on
healthcare-related infection control education for nurses and nursing students have been
reported to further improve participants’ performance than other educational methods,
such as problem-based learning or lecture-centered education [33,55,64–67]. Simulation
is an active learning method that involves students’ engagement; hence, it can be better
and learning can be more lasting. This study shows that simulation-based education is
more effective in cultivating clinical performance because it goes through the process of
integrating knowledge while checking patient problems by simulating real-life situations
and performing interventions directly. It can add additional evidence to the literature
providing that simulation is an effective learning method. Moreover, debriefing during
simulation is very useful in improving nursing knowledge and skills [62], and debriefing
after PRP education will help improve performance.

This study has several limitations. First, since this study only extracted convenience
samples from one university on a first-come, first-served basis, careful attention should
be paid to the results’ generalization. Therefore, it is recommended that further studies
that are conducted for verifying the effectiveness of infection control education programs
consider involving a larger sample and adopting a randomized sampling. Second, this
study compared the effects of two educational methods using only one scenario. To grasp
the effect of practical training on infection control, further research that considers various
scenarios and diverse learning methods is needed. Third, this study did not tackle the
issue on cost-effectiveness related to education methods. Thus, further studies relating
to cost-effectiveness will further determine the feasibility of these various educational
methods.

Nevertheless, despite its limitations, it is worth noting that this is the first study that
identified the effects of simulation using SP and PRP education, focusing on the effects
of infection control, which is closely related to the safety of patients and students. Our
findings can be used to develop various education programs that can be applied to practical
training for knowledge and performance of infection control.

5. Conclusions

This study identified awareness of the standard precautions regarding infection con-
trol, infection-related anxiety, and performance in simulation using SP and PRP education.
Although the two practical training methods differed in degree, nursing students’ knowl-
edge and awareness of standard precautions increased in both training groups. The
simulation using SP, however, was found to be more effective in improving nursing stu-
dents’ infection control performance; therefore, it is recommended that simulation-based
education be included in curricula focused on performance. Based on these results, it
is suggested that nursing educators select the appropriate education method according
to their practice environment and educational purposes, and develop more complicated
scenarios for senior-level students. Further, the findings from the study can be used to
develop education programs and integrated curricula to help graduate nurses prepare
for professional practice and enhance their adherence to standard precautions in health
care settings. Ultimately, future nurses who have been well-trained in infection control are
expected to reduce infection rates and promote patient safety.
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