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Utility of Simulation as a Teaching Tool for Nursing Staff 
Involved in Code Blue Management
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Ab s t r Ac t
Background: The responsibility of nurses is early clinical deterioration and taking appropriate action. Knowledge and proficiency in Code 
Blue protocols come handy, which lacks in most nurses recognizing. Simulation-based learning plays a role in improving performance and 
confidence in handling such situations. This goal-based method of program evaluation aims to examine Code Blue training programs and 
compare them with current literature and established professional standards while assessing participants’ experience and change in knowledge 
to this educational method.
Materials and methods: Following ethical approval, a prospective interventional study was conducted in the simulation center of a private 
medical college in Mangalore on 65 nursing students.

A pretest was given to the participants on the day of the session to assess their baseline understanding followed by prebriefing, all previously 
having received didactic lectures on Code Blue protocol, crash cart, and cardiac arrest algorithms. They were divided into three batches and each 
batch performed on crash cart and cardiac arrest stations using an electrocardiogram simulator. A simulated drill was enacted by the faculty on 
managing a Code Blue event and a discussion was followed. Nurses underwent two simulated scenarios, shockable and nonshockable cardiac 
arrest algorithms, followed by debriefing. Posttest and feedback form was asked to be filled. 
Results: A significant increase in mean% from pretest to posttest (55.69–77.33%) following simulated drills. 
Conclusion: The use of simulation to train nurses in Code Blue scenarios records greater satisfaction and improvement in clinical reasoning, 
knowledge, and skills. Hence, the incorporation of simulation teaching in training of those involved in caring for high-risk patients is the need 
of the hour. 
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In t r o d u c t I o n
A significant number of people succumb to sudden cardiac events 
the world over, despite advances in technology and knowledge 
as claimed by Ahern et  al.,1 who quotes that more than 135 
million people die annually worldwide from cardiovascular 
events. According to Meaney et al., factors like cardiopulmonary 
resuscitation (CPR) quality, time of day when event occurred, and 
location in hospital affect survival of the hospitalized patient 
receiving CPR. 2 While patients have the best chance at survival 
when nurses respond to the Code Blue call immediately, most 
nurses do not expect their patients to arrest. Moreover, they do 
not have adequate opportunities to “practice by doing” code 
situations. Providing high quality CPR and monitoring team 
performance ensure improved patient outcomes.2 Thus, standards 
of quality depend on well-trained staff who practice and maintain 
these skills. Studies have shown that attitudes of nurses influence 
their response in an emergency,3 and thus, implementation of 
training programs are necessary to improve their attitude and skills.

Simulation as a teaching strategy to improve registered 
nurses’ performance in caring for patients is well documented 
in the literature. The Institute of Medicine has recommended 
simulation to be included as part of the training to improve 
patient safety.4

It is difficult to practice whatever has been learnt in classrooms 
directly on patients. With the help of simulators, case scenarios 
can be practiced in a realistic environment without the risk 
of medical error. Modern simulators also have a recording 
and feedback option making them a useful tool for student 
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assessment.5,6 Simulation-based learning also improves teamwork 
and behavioral skills necessary for trainees in a multidisciplinary 
healthcare system.7–9

AI m s A n d ob j e c t I v e s

Aims
The aim of this study was to evaluate the efficacy of a simulation-
based training program for nursing staff involved in Code Blue.

Objectives
• To train the nursing students to recognize and manage cardiac 

arrest cases using simulation
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• To evaluate the acceptance of simulation by the participants 
using a satisfaction questionnaire.

• To record the change in knowledge and attitude following 
training using pretest and posttest multiple-choice questions.

mAt e r I A l s A n d me t h o d s
A prospective interventional study was conducted for 65 final-
year nursing students over a period of 3  months from October 
2019 to December 2019. Three sessions of 3-hour duration were 
conducted, and each session had a batch of 20–25 nurses. Each 
session was facilitated by the same set of three American Heart 
Association (AHA)-certified instructors who were not a part of the 
investigator team. Single group pretest/posttest method was used 
with convenience sampling. 

Following ethical clearance, informed consent, and validation 
of the questionnaires and test questions by the members of the 
Code Blue Committee, the sessions were rehearsed through dry 
runs by the nursing faculty. 

On the day of the session, each participant nurse answered 
the pretest that assessed their knowledge and attitude on 
Code Blue protocol, crash cart, and cardiac arrest algorithm 
based on AHA guidelines. This was followed by a didactic 
lecture on Code Blue protocol, crash cart, and cardiac arrest 
algorithms. The nurses then participated in small group hands 
on stations on the crash cart and cardiac arrest algorithms using 
an electrocardiogram simulator. The nursing participants then 
observed a Code Blue simulation scenario of 15-minute duration 
enacted by the facilitators. The debrief session following this 
aimed at clarifying the concepts and queries to the participants. 
The nurses were then divided into two groups, the first group 
participated in the f irst simulated scenario on shockable 
rhythm algorithm, while the other group observed. This was 
followed by debriefing for both the groups. For the second 
scenario on nonshockable rhythm algorithm, the second group 
participated, while the first group observed. This was again 
followed by a debriefing session. The plus–delta method was 
used for debriefing. Both the scenarios followed by debriefing 

were completed within 90 minutes. The session was concluded 
once the nurses answered the posttest, which was a shuffled 
order of the pretest questions to assess the learning. They also 
answered a feedback questionnaire that was aimed at capturing 
their attitude toward this teaching and learning modality.

Statistical Analysis
Cronbach’s alpha was used to analyze the reliability of the 
questionnaire used to record participant satisfaction, and the 
average of pretest and posttest was compared using the Student’s 
t-test.

re s u lts
The following study was conducted in the Father Muller Simulation 
Center among 65 nursing students. 

Of the total, 12.3% of the students were males and 87.7% were 
females.

Only eight students (12.3%) had previously heard of simulation 
as a novel teaching method (Table 1).

The experience of participants toward simulation was sought, 
and opinions were taken for improvement of the teaching 
program: 

80% of the students identified simulation as an innovative form 
of learning;
95.4% concluded that simulation significantly contributed to skill 
development and is required as part of training before handling 
patients directly;
92.3% found debriefing useful in analyzing errors done and noted 
that it helped to reinforce the didactic method of teaching; and
23.07% of the students felt stressed during the scenario (Table 2). 

Some suggestions that came forth were as follows:

• It would be better if the scenario was run in the wards rather 
than in the simulation center.

• Active participation of all students must be ensured.
• Helpful to run other code scenarios also.
• Need for more training in analyzing cardiac arrest rhythms.

Table 2: Responses based on feedback form

Parameter Strongly agree (No, %) Agree Neutral Disagree Strongly disagree

This experience will improve my performance in  
the actual clinical setting 60 (92.3%)  5 (7.7%) — — —

This simulation was a valuable learning experience 52 (80 %) 11 (16.93%) 2 (3.07%) — —

Debriefing was a valuable learning experience. 60 (92.3%)  5 (7.7%) — — —

The program goals and objectives were clearly met. 58 (89.23%)  5 (7.7%) 2 (3.07%) — —

This training is vital and needs to be included in the 
nursing curriculum. 62 (95.38%) — 3 (4.62%) — —

It helped fill gaps in present skill/attitude. 62 (95.38%)  3 (4.62%) — — —

Satisfied with teaching tools and faculty. 60 (92.3%)  5 (7.7%)

Table 1: Comparison of pretest and posttest results

N Mean Std. deviation Mean (%) Mean difference (%) t test p value

Pretest 65  8.35 2.58 55.69 38.86 0.000 Highly significant

Posttest 65 11.60 2.01 77.33
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dI s c u s s I o n
The effectiveness of using simulation to enhance the knowledge of 
nurses, their confidence levels, and performance when a patient’s 
clinical condition begins to deteriorate in the ward has been 
evaluated in several studies from academic and practice settings. In 
order to examine the ability of nursing students to assess, identify, 
and respond to patients whose clinical condition was deteriorating 
in a simulated environment, Cooper et al.10 used a mixed methods 
design.

With the help of pretest and posttest, Lindsey and Jenkins11 
performed a randomized experimental study to identify the impact 
of a clinical simulation educational intervention on the clinical 
judgment of student nurses in managing patients experiencing 
rapid clinical deterioration. Those who received the simulation 
training had significantly higher posttest scores (M  =  90.91, 
SD  =  8.73) than those who had not received the intervention 
(M = 64.80, SD = 19.69), t (77) = 7.65, p <0.001). Their results support 
the use of simulation as an educational intervention to enhance 
knowledge and performance levels in rapid response systems. Our 
study showed a significantly higher posttest score. We, however, 
did not use a control group to compare.

Liaw et  al.12 did a study on the opinion of nursing students 
toward simulation-based learning in helping them prepare to 
transfer knowledge to clinical practice when they encountered 
deteriorating patients.

Utilizing a pre- and postintervention study, Askew et  al.13 
support simulation as an educational tool to improve knowledge, 
skills, confidence, and communication while working with patients 
whose clinical condition is deteriorating. Their study was performed 
to improve the ability of a registered nurse to recognize and 
respond to rescue situations in a surgical oncology unit. 

co n c lu s I o n
Clinical experience is complemented by simulation when used as 
an educational tool and serves as an effective teaching and learning 
tool for adult learners. The use of simulation to train nurses in Code 
Blue scenarios reports greater satisfaction, improvement in clinical 
reasoning, and enhances knowledge and skills. Hence, simulation 
training needs to be incorporated in the regular training programs to 
improve patient safety. Our study had a few limitations. Our sample 
size was small as convenience sampling was used and only nurses 
from our hospital were included, making it difficult to generalize the 
findings. A larger study including nurses from other setups would be 
ideal to confirm our findings. In our study, the participant’s reaction and 
change in knowledge to this educational intervention were recorded. 
The change in behavior (Kirkpatrick level 3) and result on patient care 
(Kirkpatrick 4) were not recorded. A longer period of follow-up is 
required to record these findings and know the effectiveness of this 
program with the ultimate goal of improving patient safety.
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