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ABSTRACT

Objective: Patient safety education in nursing education is a matter of worldwide concern. Various simulation training has
been introduced into patient safety education. It is difficult for nursing students to fully understand the situation of scenarios in
simulation training. Having attempted to solve the problem, educators have used the illustrations, videos and manikins. Role-play
is widely used in simulation training in nursing education. As to patient safety education, few randomized controlled trials (RCTs)
have reported the effectiveness of role-play compared with traditional situational presentation methods such as illustrations and
videos. Therefore, we performed an RCT to examine the effectiveness of role-play compared with illustrations using hazard
prediction training (Kiken-Yochi-Training; KYT) which is one of simulation training widely used in Japan.
Methods: The participants were 94 second-year nursing students. All students were randomly allocated to a role-play group
(R-group) or an illustrations group (I-group). Participants were asked to complete the risk sensitivity scale for nursing students
before and after KYT. After KYT, all participants were asked to undergo a hazard prediction test. Linear mixed models were used
to examine differences in the scale scores within and between intervention groups.
Results: Participants in the R-group had a significantly higher number of hazard prediction points than those in the I-group
(R-group: 2.50 ± 1.07, I-group: 1.77 ± 0.95, p = .001). Scores were significantly increased on the risk sensitivity scale for
nursing students in both groups, while no significant differences were seen in score increments between the groups.
Conclusions: The results of our randomized study showed that effectiveness of role-play in hazard prediction training in
university-based nursing education. Our study also suggested KYT increased risk sensitivity among nursing students, and that
this effect was not affected by the situation presentation method, role-play or illustration.
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1. INTRODUCTION

Patient safety education in nursing education is a matter of
worldwide concern.[1, 2] In 2009, an ordinance issued by the
Ministry of Health, Labour and Welfare in Japan stressed
the need for patient safety education in nursing education
curricula.[3] The Quality and Safety Education for Nurses
initiative (QSEN) states that, to provide patient safety, nurses

need to minimize risk of harm to patients through individual
performance.[4]

To promote the individual performance, various simula-
tion training has been introduced into patient safety educa-
tion.[5–8] In the simulation training, students can experience
the variety of clinical scenarios. Nursing students have in-
sufficient knowledge and clinical experience; therefore, it is
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difficult for students to fully understand the situation of sce-
narios.[9] Having attempted to solve the problem, educators
have used the illustrations,[10] videos[11] and manikins.[5]

Role-play is a way of deliberately constructing an approx-
imation of the aspects of a real experience,[12] and affords
situational learning without compromising patient safety.[13]

Role-play is widely used in simulation training in nursing
education of medication administration competency,[14] com-
munication skill[15] and interprofessional work.[16] As to
patient safety education, to the best of our knowledge, few
randomized controlled trials (RCTs) have reported the effec-
tiveness of role-play compared with traditional situational
presentation methods such as illustrations and videos.

Therefore, we performed an RCT to examine the effective-
ness of role-play compared with illustrations using hazard
prediction training (Kiken-Yochi-Training; KYT) which is
one of simulation training widely used in Japan.

2. METHODS

2.1 Study design
This was a two-arm randomized controlled study with nurs-
ing students as participants.

2.2 Participants
Of 102 second-year nursing students at a Japanese univer-
sity, 94 (92.2%) agreed to participate. All of the participants
had completed their first year of clinical practice. We ex-
cluded students who disagreed or were absence from the trial
practice.

2.3 Intervention
The KYT Basic 4-Round method[17] was implemented us-
ing role-play and illustrations for situational presentations.
In Japan, KYT has been widely adopted in nursing educa-
tion.[18] KYT is a type of simulation training that originated
as an industrial safety training program in Japan.[17] The
purpose of KYT is to predict risks in job situation in illustra-
tions. A systematic review reported that KYT reduced the
occupational accident rate.[19] Thereafter, KYT was intro-
duced into safety education programs in continuing medical
education,[20, 21] leading to a significant reduction in acci-
dents.[22, 23]

2.4 Outcomes
We hypothesized that KYT using role-play would increase
sensitivity to hazardous situations in the medical care setting
and consequently enhance students’ hazard prediction ability.
Therefore, we selected two outcome measures: a hazard pre-
diction test to evaluate increases in hazard prediction ability

and the risk sensitivity scale for nursing students to measure
the level of risk sensitivity.[24]

The hazard prediction test is an original measurement tool
developed by the authors. This test presents a nursing sit-
uation to the test subjects using a video, and the subjects’
responses are indicated as a number of hazard points that they
point out. The video was developed to help nurses prevent
medical accidents, and it has been utilized for risk manage-
ment in clinical settings and continuing nursing education
in Japan.[25] Before implementing the test, researchers es-
tablished the evaluation criteria for the hazard points. These
criteria exclude cases assumed not to be in the given set-
ting, those not regarded as hazardous, those not written in a
designated way, and those with duplicate descriptions. The
evaluators were trained based on these criteria and were
masked to the allocation of the participants.

The risk sensitivity scale for nursing students consists of
25 items and was developed for first to fourth year nursing
students in Japan.[24] Using a Likert scoring system (1-2-3-4-
5-6), items were summed to give a total risk sensitivity score.
This scale consists of six subscales: “ability to execute safety
acts”, “ability to use risk experiences”, “ability to acquire risk
information”, “risk avoidance preparedness”, “risk response
preparedness”, and “risk detecting and monitoring ability”.
Cronbach’s α coefficient for the total score was 0.93. The
subscales had similar α coefficients (0.85-0.91). Acceptable
levels of content validity, correlations with external refer-
ence scales and construct validity were reported. Construct
validity was evaluated using exploratory and confirmatory
factor analysis. A high goodness of fit value was attained for
a model comprised of the six subscales.

2.5 Sample size determination
Sample size calculation was estimated using information
from a previous article that described the measurement char-
acteristics of the risk sensitivity scale for nursing students.[24]

The mean overall risk sensitivity scale score was 3.85 (stan-
dard deviation [SD], 0.64), with the mean score of each sub-
scale ranging from 3.26-4.05 (SD range, 0.75-1.11). When
the SD was assumed to be 1.00 by six evaluation points, the
sample size calculation indicated that 44 participants were
required per arm to detect a difference of 0.6 with a 5%
significance level.

2.6 Randomization
The participants were randomly allocated to either a role-play
group (R-group) or an illustration group (I-group), and to
subgroups, each of which consisted of 5 or 6 participants,[26]

using a computer-generated allocation schedule. KYT was
conducted in an open-label manner, and the evaluators of the
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hazard prediction test were masked to the allocation of the
participants.

2.7 Procedures
The details of the intervention procedures are shown in Fig-
ure 1. A total of 94 nursing students participated in the study

and were asked to complete questionnaires regarding their
background characteristics and risk sensitivity. After intro-
duction to the case scenario, instructors described a scene in
which the patient walks from his bed in the patient room for
the first time after the operation.

Figure 1. Flow diagram of the present randomized controlled
Intervention was implemented using either role-play or illustrations in the KYT Basic 4-Round method
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In the first round of KYT, participants were urged to dis-
cuss situational hazards with other members of their own
subgroup. In the I-group, instructors distributed an A4-size
illustration sheet to each subgroup that showed a scene in
which the postoperative patient rose from his bed to walk
for the first time. In the scene, a nurse was standing near
the patient. Researchers designed the illustration sheet with
reference to previous illustrations.[27] In the R-group, with
assistance from the instructors, participants performed the
role-play exercise as the postoperative patient and the nurse.
Thereafter, all participants in both groups listed all identi-
fiable hazard points. In the second round, the participants
decided which of the hazard points issued in the first round
was considered the most serious. In the third round, the
participants established countermeasures against the hazard
points extracted in the second round. In the fourth round, the
participants narrowed their selections down to one counter-
measure they considered to have the highest priority.

After finishing KYT, all participants were asked to take the
hazard prediction test. The participants were instructed to
watch a video recording of a case twice and then completed
a form addressing what kinds of situational hazards they
could identify. They then listed all of the hazard points that
they considered as risk factors. The video showed a scene
in which a male patient with a chest drainage apparatus was
lying on a bed while nurses attempted to change his posture.
The number of hazard points identified by the participants
was counted as the score. Finally, after the test, they com-
pleted the questionnaire on risk sensitivity again. It took
approximately 90 min for students to complete KYT, the
questionnaires, and the hazard prediction test.

2.8 Ethical considerations
Participation in KYT was a requirement for the nursing
course. Students who did not wish to participate in the
study were allowed to opt out. This study was reviewed
and approved by the research ethics committee of the au-
thors’ institutions and registered in a publicly accessible
database. All of the participants provided written informed
consent to participate, and were informed that refusing to
participate would not influence their course grades. For edu-
cational purposes, after this trial, the students who had been
in the R-group participated in KYT using illustrations, while
those who had been in the I-group participated in KYT using
role-play.

2.9 Data analysis
The chi-square test was used to examine differences in back-
ground characteristics between the two groups. Descriptive

statistics were reported as means and standard deviations.
A linear mixed model univariate procedure was used to ex-
amine differences in hazard prediction test scores. A paired
t-test and a linear mixed model repeated measure procedure
were used to compare risk sensitivity scale scores within
and between intervention groups, respectively. In the mod-
els, subgroups were nested within intervention groups. Data
were analyzed using SPSS for Windows (version 24.0, IBM
Corp., Armonk, NY, USA). p values < .05 were considered
statistically significant.

3. RESULTS
3.1 Background characteristic of the participants
The participants’ background characteristics are shown in
Table 1. No statistically significant differences were found
for any variables between the R- and I-groups.

Table 1. Background characteristics of the trial participants
 

 

Characteristics 
  
  

Role-play group   
  

Illustration group 

(n = 46) (n = 48) 

Sex 

  Female 38 (82.6%) 42 (87.5%) 

  Male 8 (17.4%) 6 (12.5%) 

Age (years) 

19 31 (67.4%) 29 (60.4%) 

20 9 (19.6%) 17 (35.4%) 

21 1 (2.2%) 2 (4.2%) 

22 0 (0.0%) 0 (0.0%) 

≥ 23 5 (10.9%) 0 (0.0%) 

Working experience in medical or nursing facilities 

Yes 2 (4.3%) 1 (2.1%) 

No   44 (95.7%)   47 (97.9%) 

 

3.2 Hazard prediction test
No hazard points identified by the participants were excluded
according to the evaluation criteria. The participants in the
R-group identified a significantly higher number of hazard
prediction points than those in the I-group (R-group: 2.50 ±
1.07, I-group: 1.77 ± 0.95; p = .001).

3.3 Risk sensitivity scale scores
The mean risk scores of sensitivity scale for nursing students
in both groups before and after KYT are shown in Table 2.
The post-KYT total and subscale scores were significantly
higher than the pre-KYT scores in both groups, except for
the “ability to execute safety acts” subscale in the R-group.
On the other hand, no significant differences were seen be-
tween the two groups in terms of changes in scores after the
intervention.
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Table 2. Results of the risk sensitivity scale for nursing students
 

 

  
  

  
  

Role-play group (n = 46) Illustration group (n = 48) Between 

group 
difference

p-value§ 

Pre-KYT Post-KYT 

MD† 

95%CI‡ 

p 

Pre-KYT Post-KYT 

MD† 

95%CI‡ 

p Mean ± 
SD 

Mean ± 
SD 

Lower Upper 
Mean ± 
SD 

Mean ± 
SD 

Lower Upper 

Total score on the 
risk sensitivity scale 

for nursing students 

108.89 ± 
11.45 

121.63 ± 
15.88 

12.74 9.83 15.65 .000 
105.46 ± 
14.59 

118.19 ± 
19.85 

12.73 7.72 17.73 .000 .997 

Subscales 

  Ability to execute 

safety acts 

36.04 ± 

3.11 

36.41 ± 

4.11 
0.37 -0.51 1.25 .403 

36.00 ± 

3.36 

37.33 ± 

4.11 
1.33 0.48 2.19 .003 .117 

  Ability to use risk 

experiences 

17.63 ± 

2.98 

19.74 ± 

2.70 
2.11 1.44 2.78 .000 

16.56 ± 

4.24 

18.33 ± 

4.33 
1.77 0.52 3.02 .007 .637 

  Ability to aquire risk 
information 

16.02 ± 
3.71 

18.41 ± 
4.15 

2.39 1.37 3.42 .000 
15.69 ± 
4.38 

17.88 ± 
4.41 

2.19 0.96 3.41 .001 .799 

  Risk avoidance 
preparedness 

14.04 ± 
3.48 

17.67 ± 
4.01 

3.63 2.67 4.59 .000 
13.27 ± 
3.78 

16.52 ± 
4.59 

3.25 1.98 4.52 .000 .634 

  Risk response 

preparedness 

12.07 ± 

2.00 

14.39 ± 

2.40 
2.33 1.70 2.95 .000 

11.69 ± 

2.93 

13.73 ± 

3.15 
2.04 1.17 2.91 .000 .597 

  Risk detecting and 
monitoring ability 

13.09 ± 
2.01 

15.00 ± 
1.98 

1.91 1.24 2.58 .000 
12.25 ± 
2.46  

14.40 ± 
2.83 

2.15 1.32 2.97 .000 .662 

  †Difference in mean scores between pre- and post-KYT 
  ‡Confidence interval 
  §Difference in changes in risk sensitivity scale scores between the Role-play group and Illustration group adjusted for subgroups 

4. DISCUSSION
We performed a randomized controlled trial to compare the
use of role-play and illustrations in KYT in patient safety
education for second-year nursing students. The hazard pre-
diction test scores were significantly higher in the R-group
than in the I-group. Significant increases in risk sensitiv-
ity scale scores were observed for nursing students in both
groups; however, no significant differences were found be-
tween groups in score increments.

4.1 The R-group had a higher number of predicted haz-
ard points than the I-group

The participants in the R-group had significantly higher
scores on the hazard prediction test than those in the I-group.
The idea underlying the concept of role-play is asking some-
one to imagine that they are someone else in a particular
situation.[28] Role-play promotes new ideas, strategies, and
values to improve performance,[29] and can potentially pro-
vide improved awareness of subjects-in-action.[12] A pre-
vious study reported that students gained personal insight
into the behavior of patients and nurses through the experi-
ence of role-play.[30] In this study, role-play enabled a better
understanding of risk identification than illustrations.

4.2 KYT increased the risk sensitivity scale scores for
nursing students

Some previous studies have reported that KYT improves
risk sensitivity among nursing students.[31, 32] Our findings
that KYT increased risk sensitivity scale scores for nurs-
ing students were consistent with those results. The risk
sensitivity scale defines risk sensitivity as the ability to pre-
dict risks and show safety awareness.[24] In KYT, partic-

ipants hold discussions with other members of their own
subgroup to identify situational hazards and consider appro-
priate countermeasures. This process likely promotes the
acquisition of more comprehensive knowledge regarding pa-
tient safety and improved attitudes for dealing with risks
expected to arise in clinical practice. Regarding the “ability
to execute safety acts” subscale, no significant differences
were found in scores from before and after KYT in the R-
group. This subscale measures the intention to implement
and continue safety actions for risk avoidance. In a previous
study, Miyazaki et al. found that students’ risk sensitivity
was lower in post-clinical than in pre-clinical practice.[32]

Students were aware of their limited ability to execute safety
acts based on their experience in clinical practice, so they
considered their ability insufficient for patient safety.

4.3 Increments in risk sensitivity scale scores for nurs-
ing students were not statistically significantly differ-
ent between the two groups

We hypothesized that role-play would facilitate more ac-
curate situational understanding among students, thereby
improving their ability to identify risks. However, our results
seem to be inconsistent with this hypothesis. Although our
study design cannot directly explain this inconsistency, two
possible causes can be assumed. The first is that role-play
did not provide a significant additive effect over illustrations.
The other is that the risk sensitivity scale used in the present
study was unable to detect this additive effect. Further re-
search is needed to examine the mechanisms underlying
incremental changes in risk sensitivity in KYT.
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4.4 Strength of the study
The primary strength of the present study was that it was a
randomized controlled trial with a high response rate (92%)
and no dropouts. Therefore, the findings could provide strong
evidence for the effectiveness of role-play in KYT.

4.5 Limitations
The present study did have some limitations. First, it was
carried out in a single university, so careful consideration is
necessary when generalizing the results. Second, the hazard
prediction test is an original measurement tool developed by
the authors. Evaluator subjectivity might have affected the
scores and could have caused some measurement bias, even
though the evaluation criteria were established and the evalu-
ators were trained before implementation of KYT. Reliability
of test has not yet been reported. Further studies are needed
to evaluate this test. Third, although the reliability and valid-
ity of the risk sensitivity scale for nursing students has been
confirmed,[24] previous studies[33–36] have suggested other
constructs of risk prediction. If other constructs are used to

evaluate risk prediction ability, the findings could differ from
those in the present study.

5. CONCLUSION
The results of this randomized study suggest the effectiveness
of role-play in hazard prediction training in university-based
nursing education. The results also suggest that KYT can
improve risk sensitivity among nursing students, and that this
effect is not affected by the situation presentation method,
role-play or illustration. However, careful consideration is
necessary when generalizing our results to other educational
settings. Further study is needed to clarify the mechanisms
underlying the effectiveness of role-play in KYT.
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