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INTRO D U CTIO N

Medication errors in South Korea have steadily increased 
in the past 4 years, during which 3,798 cases occurred, ac-
counting for 31.8% of patient safety accidents [1]. Medication 
errors take place in the prescription, distribution, application, 
monitoring, system, and control processes of administering 
medication. Since medication errors occur at the individual, 
system, and management levels in each process, a systematic 
and complete prevention system should be implemented and 
errors in individual factors should be identified and educated 
[2,3]. Errors with the potential to cause harm are eight times 
more likely to occur in the neonatal intensive care unit (NICU) 
than in adult settings [1]. Medication errors have a high risk of 
harming newborns due to their large body surface relative to 

their low body weight and immature body functions that af-
fect drug absorption, transfer, metabolism, and excretion 
[4,5]. Despite the utilization of advanced medication injection 
machines, computerization of prescription systems, and med-
ication safety guidelines to prevent medication errors in the 
NICU, medication errors in the NICU continue to occur as 
nurses directly prepare small doses of drugs administered to 
newborns [1,3,5]. In prescriptions of high-alert medications in 
the NICU, 64% of medication errors involved the incorrect 
name or dose of a medication prescribed verbally by doctors 
communicating to nurses [3]. While teaching students to care 
for newborns in the NICU is a priority in pediatric nursing 
curricula, avoiding medication errors has been identified as 
problematic for learners, as communication problems may 
contribute to medication errors and nursing students find it 
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difficult to recognize and report such conditions. 
Effective communication among medical staff is emerging 

as the most important competency to prevent medication er-
rors [2]. The US Agency for Healthcare Research and Quality 
(AHRQ) reported that communication among medical staff is 
essential for patient safety, and that there is a need for com-
munication competency-based education for patient safety 
accompanied by thorough monitoring for medication safety 
management [6]. According to priming patient safety theory, 
safety nursing hand-off communication elicited a change in 
nursing safety-oriented behavior [5]. Nurses subsequently 
prioritize and are motivated to perform tasks and risk assess-
ments related to achieving patient safety. These efforts con-
tinue until nurses mitigate identified risks and errors during 
the patient care encounter. Hand-off communication involves 
more than information transfer, and the consequences of 
hand-off communication for multi-functional, situated rou-
tines extend beyond patient safety [5]. SBAR (situation, back-
ground, assessment, recommendation) is a standardized 
method for efficient communication among medical staff aim-
ing to deliver fast and correct information about patients' con-
ditions in emergencies, and it has been shown to reduce harm-
ful accidents [7]. Although studies on patient safety compe-
tency have confirmed that SBAR training improves communi-
cation skills, relatively few studies have applied SBAR to 
strengthen nurses' hand-off communication ability during the 
routine practice of medication [8,9].

The use of simulations is supported by the Institute of Me-
dicine as a strategy to improve patient safety and support the 
transfer of learning to the clinical setting [2]. Simulations pro-
vide an opportunity to demonstrate clinical judgment and 
make decisions in a safe environment while witnessing the 
consequences and evaluating the effectiveness of actions [6,7]. 
Simulation-based emergency airway management education 
for NICU nurses improved their problem-solving ability and 
clinical performance confidence [10]. Bonds [7] utilized SBAR 
in a simulation, resulting in nurses gaining practice with com-
municating more effectively to their individual disciplines 
with the patient safety competency. Although simulations 
have been suggested as a highly useful strategy to increase 
communication skills and safety competency [4,5], insuffi-
cient studies have investigated simulations dealing with 
NICU medication safety for nursing students. 

An integrated review study concluded that communication 
clarity and patient hand-off confidence prevent serious medi-
cation errors and increase patient safety competency, and sim-
ulations included using SBAR to report medication errors to 
nurses and medical staff, as well as knowing safe medication 
administration practices in the NICU [6-9]. Therefore, this 
study aimed to develop a NICU medication safety simulation 

(NMSS) focusing on communication and to evaluate its effects 
on nursing students' communication clarity, patient hand-off 
confidence, and patient safety competency.

METHODS

Ethics statement: This study was approved by the Institutional Review 

Board (IRB) of Konkuk University (No. 7001355-202002-HF-365). In-

formed consent was obtained from all participants.

1. Study Design

The NMSS in this study integrated the Healthcare Simula-
tion Standards of Best Practice (HSSBP), which include com-
munication clarity using high-fidelity mannequins, as well as 
knowledge of the significance and application of safe medi-
cation administration practices. This study used a quasi- 
experimental pretest and posttest design and followed the 
Transparent Reporting of Evaluations with Nonrandomized 
Designs (TREND) guidelines [11]. 

2. Participants

After institutional review board approval was obtained, a 
convenience sample of senior-year nursing students at a Uni-
versity in Chungju, South Korea enrolled in this study. The 
number of participants was calculated using G*Power 3.1.9.4 
[12]. Based on previous studies that utilized the independent 
t test in interventions involving nursing students, with an ef-
fect size of 0.35, a significance level of 0.05, power of 0.80, two 
groups, and two measurement points, the required number of 
participants per group was at least 26 [9,10]. Thirty partic-
ipants in each group were recruited considering a potential 
dropout rate of 20%. However, no participants dropped out, 
and 60 participants were included in the final data. 

3. The Neonatal Intensive Care Unit Medication Safety 

Simulation 

The NLN Jeffries Simulation Theory [13] and HSSBP [2] 
provided theoretical support for this study (Table 1). The 
NLN Jeffries Simulation Theory identifies components of 
simulation design and implementation, including the stages 
of analysis, design, development, implementation, and evalu-
ation [13]. The HSSBP was developed to support quality in 
simulation design and implementation [2,7].

In the analysis stage, the learning needs of senior students 
who had taken pediatric nursing coursework and had prac-
tical experience were investigated, and efficient communica-
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tion methods for medication safety were reviewed by analyz-
ing the HSSBP and materials from the AHRQ. Previous stud-
ies were also reviewed in order to derive core competencies 
for NICU communication. 

In the design stage, the learning goals of medication safety 
were reviewed and classified into three domains (knowledge, 
skills, and attitudes), the learning outcomes of the Korean 
Accreditation Board of Nursing Education were applied, and 
the learning content was chosen (monitoring and reporting 
medication errors for premature infants in the NICU). Learn-
ing took place through high-fidelity simulation practice based 
on the Jeffries model. The NMSS fostered curiosity and learn-
ing motivation among learners through their orientation in 
the participation process, explored nursing problems in 
group discussions of medication error scenarios in premature 
infant care, and encouraged learners to explain and apply key 
concepts related to communication with staff through simula-
tions. The evaluation stage included self-evaluation and a re-
flection diary. As learning media, video lectures, computer 
programs, high-fidelity simulators, audio/video systems, 
practical equipment, and handouts were used. 

In the development stage, the data and content from the 

analysis and design stages were converted into a program. 
The content validity was verified by experts (simulation spe-
cialists and two nurses who had more than 10 years of NICU 
work experience) to confirm the suitability of the developed 
learning materials. After piloting the program with two stu-
dents who were not included among the study subjects, the fi-
nal module of the NMSS was developed through correction 
and supplementation. 

The module was designed in three stages (pre-briefing, sce-
nario-based performance, and debriefing), and it lasted for a 
total of 130 to 140 minutes (Table 1). 

Participants studied the learning guide related to medi-
cation safety in advance and watched videos to enhance their 
understanding of the SBAR method as preparatory work. The 
learning guide consisted of communication clarity and medi-
cation safety in the NICU, dealing with causes of medication 
errors, clinical symptoms, nursing assessment, reporting and 
patient hand-off, clinical case studies, SBAR communication 
forms, and related video links. The reliability and validity 
testing regarding the learning guide design, simulation sce-
nario development, and assessment tools was conducted by 
two child health nursing professors and one nurse who had 

Table 1. Procedure of the Neonatal Intensive Care Unit Medication Safety Simulation

Items Contents Methods

Pre-briefing ․ Objectives & case overview 
․ Quiz about preparatory work

- Reading a guideline for medication safety in NICU
- Review hand-off & reporting using SBAR (situation, background, assessment, 

recommendation) and accident reports
․ Pre-simulation activity: task training about 3 types of medication errors

Lecture
 (60 min)

Scenario-based 
performance

․ Patient condition
- Patient information: KonKuk Na, Boy, GA 30+1 wk, CA 30+5 wk, weight 1,200 g, Apgar 

scores 6/7, temperature 37℃, HR 160 sinus rhythm, RR 75 breaths/min, BP 56/28 mmHg, 
oxygen saturation 90%

- Chief complaint: premature infant, dyspnea, hyperglycemia, murmur 
- Treatment: O2 0.5 L/min supply via nasal cannula, 10% TPN infusion 4.5 cc/h via UVC 

proximal line, 13% TPN infusion 0.6 cc/h and SMOF 0.4 cc/h via UVC distal line, total 
volume limitation 90 mL/kg/day 

․ Learning content 
- Hand hygiene, identify patient ID
- Check laboratory values, vital signs and prescription order
- Measuring SpO2, supplying O2, IV administration, suction, assessing skin integrity 
- Notifying medication errors: dosage calculation, high-alert medication procedures, and 

EMR prescription
- SBAR documentation

Practice
 (10-20 min)

Debriefing ․ Reflection diary writing
․ Self-check recorded video and log statement
․ Final debriefing

Discussion
 (60 min)

BP, blood pressure; CA, corrected age; EMR, electronic medical record; GA, gestational age; HR, heart rate; ID, identification; IV, intravenous; NICU, 
neonatal intensive care unit; RR, respiratory rate; SBAR, situation, background, assessment, recommendation; SMOF, soya oil triglycerides, medium 
chain, olive oil, and fish oil; SpO2, saturated oxygen; TPN, total parenteral nutrition; UVC, umbilical vein catheter. 
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more than 10 years of NICU work experience. During the sub-
sequent orientation session, the instructor reviewed what stu-
dents had studied, the simulation situation was introduced, 
and clinical case-based training was conducted. The instruc-
tor in this study was highly educated, with a specialization in 
child health nursing, and had more than 5 years of experience 
providing lectures and 3 years of simulation education. The 
clinical cases dealt with the importance of monitoring for 
medication safety, medication errors due to inaccurate verbal 
prescriptions, and adverse events due to a lack of communica-
tion between medical staff. Students acted as nurses through 
role play and used the SBAR format to report patient hand- 
offs and medication errors that occurred in each case. 

The NMSS scenario involved a premature infant with dysp-
nea. The scenario topics included frequently occurring sit-
uations in the NICU, such as monitoring the patient's status in 
case of medication errors related to the dosage calculation, in-
travenous administration, high-alert medication procedures, 
hand hygiene, checking laboratory values and vital signs be-
fore administering medication, checking electronic medical 
record (EMR) prescription errors, and reporting medication 
errors to medical staff. Each scenario integrated information 
collection and analysis regarding the medication error sit-
uation to foster learners' ability to make judgments on the 
clinical situation, report the situation afterward, and make 
suggestions for problem-solving. For example, the student 
performs a physical assessment due to the subject's fast respi-
ratory rate, discovers that the total parental nutrition injection 
rate is too fast, rechecks the prescription, and reports a medi-
cation error quickly to doctors and hands the case off to a 
nurse.

In the process of implementation, pairs of students com-
pleted the scenarios together using high-fidelity mannequins 
in the laboratory equipped with a simulation room with a 

one-way mirror, which was done to evaluate the communica-
tion process of monitoring medication errors and reporting to 
medical staff by phone. Four teams per group consisted of 7 to 
8 students. Each pair took 10 to 20 minutes to perform the 
scenario. After the scenario was over, students filled out a 
reflection diary. At the end of the NMSS, students were de-
briefed in groups using SBAR, with an emphasis on effective 
communication for safe medication. The instructor led the 
debriefing as appropriate to assist in aligning students' efforts 
with the scenario objectives. The instructor and study team 
members were trained in conducting the NMSS and debrief-
ing by the principal investigator (PI).

This study was arranged in the following order: pretest, in-
tervention (NMSS), and posttest (Figure 1). Prior to the inter-
vention, the experimental and control groups were surveyed 
on their general characteristics, communication clarity, pa-
tient hand-off confidence, and patient safety confidence. Po-
tential covariates such as age, gender, professional satisfac-
tion, and clinical practice satisfaction were included as gen-
eral characteristics. The experimental group received the 
learning guide and participated in the NMSS once, while the 
control group only received the learning guide. The learning 
guide consisted of three topics: safety nursing practice, effec-
tive communication, and SBAR reporting related to medi-
cation errors in the NICU. The participants' performance in 
the experimental group was verified through video record-
ings in order to increase the evaluation accuracy and decrease 
bias between instructors. The inter-observer reliability be-
tween the instructors was above 0.90 in this study. The post- 
test was completed after the intervention using the same ques-
tionnaire as in the preliminary survey. After all the inves-
tigations were completed, the instructor provided the NMSS 
to interested students in the control group. 

Pretest Intervention—Posttest

․ Recruit participants

․ Allocate groups

․ Obtain informed 
consent

Exp.
(n=30) ․ General 

characteristic

․ CC

․ PHC 

․ PSC

․ Provide 
learning guide 

․ NMSS training

․ CC

․ PHC 

․ PSC

Cont.
(n=30)

․ Provide 
learning guide

․ CC

․ PHC 

․ PSC

Figure 1. Process of data collection for the neonatal intensive care unit medication safety simulation for nursing students. CC, communi-
cation clarity; Cont., control group; Exp., experimental group; NMSS, neonatal intensive care unit medication safety simulation; PHC, 
patient hand-off confidence; PSC, patient safety competency.
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4. Research Tools

1) Communication clarity 
This study used a patient safety communication compe-

tency tool that Cho [14] translated, modified, and supple-
mented based on the tool that Marshall et al. [15] developed to 
evaluate the content and clarity of reports for medical stu-
dents; approval was obtained for the use of the tool. The tool 
consists of 14 questions, and the response to each question is 
on a 5-point Likert scale ranging from "strongly disagree" (1 
point) to "strongly agree" (5 points). A higher score indicates 
higher communication clarity. In Cho's study [14], Cronbach's 
⍺ was .77, and in this study, it was .91.

2) Patient hand-off confidence 
Lewis et al. [16] developed a tool for rehabilitation treat-

ment students, which was adapted by Kwong [17] to reflect 
hand-off situations and other contexts in which nursing stu-
dents communicate with nurses; approval was obtained for 
the use of the tool. This tool consists of 14 items in three areas: 
anxiety, confidence, and SBAR use. Each question is on a 
5-point Likert scale ranging from "strongly disagree" (1 point) 
to "strongly agree" (5 points). A higher score indicates higher 
patient hand-off confidence. In Kwong's study [17], Cron-
bach's ⍺ was .80, and in this study, it was .79.

3) Patient safety competency
To measure patient safety competency, including safe med-

ication administration, this study used the patient safety com-
petency tool developed by Lee et al. [18], and approval was 
obtained from the tool developer. This tool is a self-report 
questionnaire, divided into three domains: knowledge, skills, 
and attitudes. There was a total of 41 questions: six questions 
for knowledge, 21 questions for skills, and 14 questions for 
attitudes. The responses are measured on a 5-point Likert 
scale; a higher score indicates higher patient safety compe-
tency. In the study of Lee et al. [18], Cronbach's ⍺ was .90, and 
it was .94 in this study.

5. Data Collection 

Before conducting this study, approval was granted by the 
IRB, with which one of the researchers is affiliated. Partici-
pants enrolled voluntarily and were informed of their right to 
decline participation without disadvantage. Participants' sim-
ulation scores were not included in their grades. The purpose, 
content, period, methods, and ethical considerations, such as 
the fact that the collected data would be used only for research 
purposes, were explained to the participants by PI. The PI and 
study team members remained blinded to the group assign-

ment until the conclusion of the study session. After being 
consented by the PI, participants were divided into class A 
and class B using the existing class arrangement. Among stu-
dents in class A, those who wanted to participate in the pro-
gram were assigned to the experimental group. Class B was 
assigned to the control group in the same way.

Data collection began with the control group to minimize 
the possibility of information sharing, which could have af-
fected the outcomes, from May 2020 to July 2020. The ex-
perimental group filled out a pretest questionnaire before the 
NMSS. After the end of the 2-week program, the posttest was 
conducted using the same questionnaire. Each questionnaire 
took approximately 20 minutes to complete. The control 
group received the pretest and was provided a learning guide 
for NICU communication, and the posttest was conducted 2 
weeks later. Both the experimental group and the control 
group received small gifts for participation.

6. Data Analysis

The data were analyzed using IBM SPSS for Windows ver-
sion 23.0 (IBM Corp., Armonk, NY, USA). The Kolmogor-
ov-Smirnov test was performed to test the normality of the 
distribution of data on participants' variables, and the general 
characteristics were analyzed using means, standard devia-
tions, real numbers, and percentages. The chi-squared test 
and the independent t test were used to test the two groups' 
general characteristics and the prior homogeneity of the vari-
ables. To understand the effects of the intervention, the in-
dependent t test was used [9]. Patient hand-off confidence 
showed a significant difference in the pretest, and was ana-
lyzed using ANCOVA using the pretest values as a covariate.

RESULTS

The general characteristics did not show significant differ-
ences between the experimental group and the control group. 
For the pretest variables, there were no significant differences 
in communication clarity and patient safety competency be-
tween the two groups (Table 2). According to the Kolmogo-
rov-Smirnov analysis results, all variables had a normal dis-
tribution (p>.05). 

The mean differences in scores for communication clarity, 
hand-off confidence, and patient safety competency between 
the groups are presented in Table 3. The pre-post test scores 
for the variables were analyzed using the independent t test. 
The experimental group had significantly higher scores for 
communication clarity and patient safety competency than 
the control group (Figure 2). Communication clarity demon-
strated a significant increase, with scores of 4.14±0.09 in the 
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experimental group and 4.00±0.08 in the control group at the 
posttest (t=2.23, p=.015) (Figure 2). For patient safety com-
petency, a statistically significant difference was found, with 
scores of 4.13±0.80 in the experimental group and 3.78±0.08 in 
the control groups (t=4.06, p<.001) (Figure 2). However, the 
score for the subdomain of attitudes did not show a significant 
difference in this regard (Table 3). 

For the patient hand-off, between-group scores were com-
pared using ANCOVA. Using the pretest values as covari-
ates, patient hand-off confidence scores significantly increa-

sed in the posttest, with 3.16±0.08 points in the experimental 
group and 3.03±0.08 points in the control group (F=5.18, p= 
.027) (Table 3, Figure 2). 

DISCUSSION

This study was conducted to develop and verify the effec-
tiveness of simulation education for enhancing communica-
tion clarity, patient hand-off confidence, and safety com-
petency in situations related to medication errors in the NICU 

Table 2. Homogeneity of the General Characteristics and Outcome Variables of Groups (Communication Clarity, Patient Hand-off 
Confidence, and Patient Safety Competency) (N=60)

Characteristics Categories
Exp. (n=30) Cont. (n=30)

x2 or t p
n (%) or M±SD n (%) or M±SD

Age (year) 21.90±0.96 22.37±1.61 1.37 .177

Gender Man
Woman

 3 (10.0)
27 (90.0)

1 (3.3)
29 (96.7)

1.07 .301

Specialty satisfaction Satisfied
Neutral

25 (83.3)
 5 (16.7)

22 (73.3)
 8 (26.7)

0.88 .347

Clinical practice satisfaction Satisfied
Neutral

26 (86.7)
 4 (13.3)

20 (66.7)
10 (33.3)

3.35 .067

Communication clarity 3.93±0.52 4.07±0.46 1.08 .283

Patient hand-off confidence 2.87±0.33 3.07±0.43 2.06 .044

Patient safety competency
Knowledge
Skill
Attitude

3.90±0.24
3.45±0.42
3.69±0.30
4.58±0.30

3.96±0.40
3.63±0.62
3.85±0.58
4.41±0.44

0.69
1.31
1.37
1.76

.497

.195

.179

.084

Cont., control group; Exp., experimental group; M, mean; SD, standard deviation.

Table 3. Pretest-Posttest Mean Differences of Communication Clarity, Patient Hand-off Confidence, and Patient Safety Competency 
between the Experimental and Control Groups (N=60)

Variables Categories
Pretest Posttest

M (df)±SD t or F p
M±SD M±SD 

Communication clarity Exp. (n=30)
Cont. (n=30)

3.93±0.52
4.07±0.46 

4.14±0.09
4.00±0.08

0.20±0.50
-0.07±0.45

2.23 .015

Patient hand-off confidence* Exp. (n=30)
Cont. (n=30)

2.87±0.33
3.07±0.43

3.16±0.08
3.03±0.08

0.29±0.42
-0.04±0.41

5.18 .027

Patient safety competency Exp. (n=30)
Cont. (n=30)

3.91±0.06
3.96±0.60

4.13±0.80
3.78±0.08

0.22±0.39
-0.18±0.37

4.06 ＜.001

Knowledge Exp. (n=30)
Cont. (n=30)

3.45±0.10
3.63±0.10

4.00±0.11
3.38±0.11

0.54±0.62
-0.25±0.65

4.83 ＜.001

Skill Exp. (n=30)
Cont. (n=30)

3.69±0.08
3.85±0.08 

3.96±0.10
3.70±0.10

0.27±0.43
-0.15±0.48

3.64 ＜.001

Attitude Exp. (n=30)
Cont. (n=30)

4.58±0.07
4.41±0.07

4.42±0.07 
4.27±0.07

-0.15±0.47
-0.14±0.42

0.08 .466

*Analyzed using ANCOVA; Cont., control group; Exp., experimental group; M, mean; M (df), pre-post mean difference; SD, standard deviation. 
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for nursing students. 
First, the NMSS improved nursing students' communica-

tion clarity. This is similar to the result found in a study [18] 
that provided team-based simulation practice applying SBAR 
for nursing students, resulting in improved communication 
clarity. Another study also found that nursing students' com-
munication skills and self-efficacy in communication were 
improved by a program in which students practiced frequent 
communication situations in clinical settings [19]. SBAR, a 
structured communication tool that includes the patients' cur-
rent problems, medical history, current symptoms, and vital 
signs and nurses' recommendations, facilitated effective com-
munication between nurses and physicians in the NICU. 
Because ineffective communication among health care team 

members contributes to patient harm and adverse medication 
errors, communication clarity becomes instrumental in pre-
venting negative patient outcomes. Role play based on a real 
case scenario in simulations provides learners with targeted 
communication practice and feedback to acquire and thereby 
improve communication clarity with each other in various 
situations. Hence, we believe that the NMSS could allow stu-
dents to train themselves on how to handle NICU medication 
errors according to real nurses' roles through scenario-based 
learning, as well as an opportunity to learn SBAR reporting. 
Continued education and training on communication for 
nursing students will help them strengthen their patient safe-
ty competency and improve the quality of nursing care when 
they become new nurses. 

Ⓐ Ⓑ

Ⓒ

Figure 2. Pretest-posttest mean differences in communication clarity, patient hand-off confidence, and patient safety competency 
between the groups. (A) Communication clarity. (B) Patient hand-off confidence. (C) Patient safety competency. Cont., control 
group; Exp., experimental group; Post, posttest; Pre, pretest.
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Second, this simulation improved nursing students' hand- 
off confidence. This is similar to the finding of a previous 
study that nursing students who participated in hand-off sim-
ulation practice had higher hand-off confidence than those 
who only participated in the general practice [20]. However, 
this result was different from Park and Im's study [21], in 
which a hand-off simulation practice was conducted and it 
was found that the hand-off confidence improved, but the 
hand-off performance capability did not. The above consid-
erations suggest that effective debriefing is important in simu-
lation practice. In this study, two factors appear to have con-
tributed to improving hand-off confidence: 1) repeatedly pro-
viding training on hand-off methods using SBAR in the event 
of a medication error through lectures, videos, clinical case 
studies, and simulation practice; and 2) documenting the 
hand-off process in person immediately after scenario per-
formance and conducting a debriefing to check their short-
comings by observing recorded videos. In the debriefing proc-
ess, students had time to reflect on and reorganize their simu-
lation practice experience. Since patient hand-offs among 
nurses are an important communication process for improv-
ing nursing quality and patient safety, there is a need for 
structured and standardized communication techniques such 
as SBAR along with the implementation of checklists to re-
duce safety errors [22]. To enhance nursing students' hand-off 
confidence, repeatedly educating them through simulations 
of specific situations is necessary. 

Third, the implementation of NMSS was effective in in-
creasing patient safety competency. This is similar to Park's 
study [23], in which a risk prediction simulation for nursing 
students improved self-efficacy regarding patient safety. This 
is also similar to a study finding that team-based simulation 
exercises on patient safety for nursing students and interns in 
internal medicine led to improved confidence in patient safety 
[24]. Nurses' high workload in the NICU due to the use of 
high-alert medications and the considerable variety of medi-
cal equipment, given the characteristics of newborns, could 
increase their vulnerability to patient safety incidents such as 
medication errors [21]. The NMSS improved nursing stu-
dents' understanding of medication errors based on priming 
patient safety theory. It also provided opportunities to self-de-
termine the causes and solutions for medication errors that 
frequently occur during routine work in the NICU, consider-
ing the use of TPN, fat emulsion, fentanyl, and anti-infective 
agents, as well as EMR prescription errors. In addition, SBAR 
communication is a technique designed to facilitate effective 
and direct communication among medical staff in busy sit-
uations, and it features a short, structured, and predictable 
format for the effective delivery of important information in 
the NICU.

In this study, significant differences between the two 
groups were found in patient safety knowledge and skills, but 
not in attitudes. These findings indicate that the NMSS may be 
an effective method for educating nurses about patient safety 
knowledge and skills. These findings are consistent with the 
existing literature identifying that simulations can enhance 
safety education programs in the NICU [25]. Although patient 
safety attitudes did not show a statistically significant differ-
ence between groups, the pre-posttest difference in attitudes 
showed a slightly greater decrease in the experimental group 
than in the control group. Attitudes toward patient safety in-
cluded recognition of the organizational culture related to pa-
tient safety, the use of standardized systems such as infor-
mation technology and electronic data processing systems for 
patient safety, and negative perceptions of errors; thus, it 
might not be reasonable to expect that a single educational 
session would improve students' attitudes [7,21,23]. 
According to the students' reports, students' negative percep-
tions and attitudes toward medication errors became stron-
ger, and communication in a structured process became 
stressful and more burdensome after exposure.

In addition, NICU nurses may not consider that they con-
tribute to patient safety through their constant routine actions 
to manage risk [6,25]. For example, the goal of working with a 
clean syringe pump motivated actions such as checking the 
machine's operation; however, those actions also decreased 
the risk of infection, supporting the goal of patient safety. The 
way to improve students' patient safety attitudes is to avoid 
creating a task mindset, and instead foster an outcome focus 
that emphasizes the connections between nursing interven-
tions and patient safety attitudes. The NMSS training pro-
gram, with its focus on medication tasks using high-fidelity 
simulation scenarios, followed by debriefing, may be an evi-
dence-based approach for helping nursing students improve 
their patient safety attitudes.

This study is meaningful in that it developed a simulation 
program consisting of theoretical education, case-based prac-
tice training, and simulation practice realistically reflecting 
medication errors in the NICU. Scenarios should incorporate 
key messages into patient safety processes rather than simply 
creating a single medication error to address an individual 
communication ability. The simulation had beneficial effects 
not only on medication safety confidence and competence, 
but also on SBAR reporting and medication safety actions in 
the process of routine tasks. It is also significant that the simu-
lation improved the safety competencies of nursing students, 
including communication clarity and hand-off confidence, 
which are applicable to the clinical field. 

The results of this study have limited generalizability be-
cause they were obtained from students at a single institution 
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instead of using a randomized controlled design. Although 
we attempted to minimize confounding factors separately 
through group assignment, convenience-based allocation 
may not have been excluded completely. Another limitation is 
the failure to account for potential confounding variables, in-
cluding the type of clinical experiences, academic perform-
ance, and school satisfaction. This program explored only the 
short- term impact on nursing students' patient safety 
competency. Therefore, we propose a study to identify the 
long-term effects of the patient safety program on nursing stu-
dents' patient safety-related competency when they work in 
clinical settings as new nurses. In addition, we suggest con-
ducting further research to verify the effects of this program 
by developing scenarios for NICU patient safety incidents 
other than medication errors. 

CONCLUSION

Newborns admitted to the NICU are vulnerable to medi-
cation error incidents, underscoring the need for communica-
tion clarity practice for nursing students in the NICU. Nursing 
students already have the goal of patient safety as a result of 
their pediatric nursing education and training; however, un-
expected routine demands in the NICU for nursing time and 
attention can cause medication errors. The pediatric nursing 
curriculum should include medication safety theory and 
skills beyond the "Five Rights" construct. Furthermore, nurs-
ing educators must guard against viewing the goal of patient 
safety as a singular or one-time intervention. 

This study implemented a simulation program using SBAR 
that incorporated communication clarity and patient hand-off 
confidence and patient safety competency. The findings pro-
vide evidence supporting the effect of communication simu-
lations on expanding nursing students' understanding of me-
dication safety in the NICU. Communication simulation will 
help provide education that involves various scenarios and 
repeated feedback, so that nursing students will be adequate-
ly trained in medication safety. Effective communication with 
SBAR documentation could serve as a surrogate marker dur-
ing critical patient events in the NICU.
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