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Abstract
Aim: Code Blue intervention is management system that ensure the most rapid and effective resuscitation of a patient in respiratory 
or cardiac arrest. The aim of the study was to evaluate the current code blue intervention in our hospital and to identify the practical 
problems associated with functioning of the code blue.
Material and Methods: The study population included all patients who code blue had been activated. Data were collected using code 
blue forms. It was evaluated the age, gender, time to reach the patient, CPR time, the initial rhythm and the results of the application.
Results: 188 patients who were given code blue in our hospital in one year were included in the study. The mean age of the patients 
was 73.4±14.45 years. 55% of the patients were male and 45% were female. The time for the code blue team to arrive was 3.32±1.97 
minutes. Cardiopulmonary arrest was not present in 21.80 % of the blue-coded patients, and resuscitation was not required. Percent 
78.20 patients were cardiac arrest and resuscitation was performed. The mean administration time of CPR was performed at 
28.16±13.36 minutes. The initial rhythms were ventricular tachycardia / ventricular fibrillation (49%), followed by bradycardia (28%) 
and pulseless electrical activity / asystole (23%). Percent 21.08 patients returned to circulation and 78.19 % patients did not respond. 
The most common place for code blue was the palliative care unit.
Conclusion: The overall survival rate was 21.08 % in the hospital. The code blue application requires repeated education and a 
periodic assessment of site-specific problems. We concluded that the application of code blue carried out by a trained team is an 
essential standard in hospitals.
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INTRODUCTION
Code blue (CB) is emergency call and management 
systems for respiratory or cardiac arrest. CB is used for 
the same emergency situation and the same color all over 
the worldwide. The CB is referred to as an organization-
based management system for initiating, realizing and 
ending the intervention of the responsible team identified. 
The CB is given by the healthcare worker. The CB team is 
a team that prevents clinical death in a fast, effective and 
safe way to provide life-saving support to patients. The CB 
team provides emergency response to patients, patients’ 
relatives and all hospital staff (1).

In case of loss or deterioration of consciousness, stopping 
of breathing, stopping of circulation, or a shock state 
occurs, code blue call is made. The implementation 
process usually involves the creation of a professional 

team, a readiness, the technological call system, the 
preliminary preparations and measures to be taken until 
the team reaches the patient. It also includes ready-
made equipment, effective intervention, post-intervention 
management and records (2).

The CB intervention was first introduced in the United States 
at Bethany Medical Center in Kansas. The CB application 
was started in our country since 2008. “Patient and Staff 
Safety Regulations” by Ministry of Health has been made 
compulsory in Turkey (3). In-hospital cardiopulmonary 
arrest is common and delayed intervention is associated 
with a low survival rate. There are rapid response teams or 
code blue teams to reduce preventable deaths worldwide. 
After the CB call, it is essential that the CB team reaches 
the scene as soon as possible. The CB team needs to 
have the knowledge and skills in standardized treatment 
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algorithms, such as Advanced Cardiac Life Support (ACLS). 
Non-medical skills, such as communication, leadership, 
team interaction, and task coordination, play an important 
role in code response as well as medical skills (4).

The objective of this study was to evaluate the CB 
implementation in tertiary care hospital. Secondary 
objectives were to identify the practical problems 
associated with functioning of the CB intervention.

MATERIAL and METHODS

Our hospital in Turkey is a 400-bed tertiary care hospital. 
The hospital has CB team that responds to all in-hospital 
cardiac arrest alarms. The CB team in our hospital consists 
of a physician from the department of anesthesia, internal 
medicine and cardiology and an anesthesia technician. 
Physicians vary with monthly rotation. The CB team sentry 
list has been created during off-hours. All other healthcare 
professionals receive cardiopulmonary resuscitation 
(CPR) training every month. The code blue team works 24 
hours a day, 7 days a week. Pager Device with SMS is used 
as a call system.

The roles and positions of the members of the code team 
of our hospital are clearly defined. Team leader is a person 
who has developed leadership skills and focused on team 
organization. The group organizes, monitors the team’s 
performance and focuses on patient care. Team members 
know their roles and responsibilities. Competent in the 
skills required by the role, he was chosen from those 
who were willing to practice these skills. Cardiac arrest is 
defined by the absence of a detectable pulse, the patient’s 
unresponsiveness, or any arrhythmia detected on the 
monitor. The CB post event notification forms have filled 
out regularly and delivered to the quality management 
unit.

This study is based on data collected between January 
2018 and December 2018. The study protocol was 
approved by our Institutional Review Board. (Approval 
No:2019/1-15). It was retrospective observational 
descriptive study. Inclusion criteria included all patients 
who were resuscitated by the CB team of the hospital. 
A total of 224 CB calls were made. Patient records who 
treatment data were incomplete were excluded from the 
study. 188 patients who completed the code blue form 
were included in the study. Patients age, gender, the call 
given unit, team’s arrival time to unit, CPR time, the initial 
rhythm and process were investigated.

The arrival time of the team was accepted as the time 
between the arrival of the alarm to the pager and the time 
between the arrival of the team and the takeover of the 
patient, and was recorded in minutes.

Statistical Analysis
SPSS 16 program was used for statistical analysis. The 
Kolmogorov Smirnow test was used to determine whether 
the continuous variables exhibited normal distribution. 
Chi-Square test was used inter-group comparison of 

discrete variables. Data were evaluated as mean ± 
standard deviation (SD) and percent. Significance p <0.05 
was evaluated.

RESULTS
A total of 224 blue code calls were made in this period. 188 
patients who completed the blue code form were included 
in the study. The mean age of the patients was 73.4 ± 
14.45 years. 55 % (n=104) patients were male and 45 % 
(n=84) patients were female. Although the rate of male 
patients was higher, as statistical there was no significant 
difference (p> 0.05). The time for the code blue team to 
arrive was 3.32 ± 1.97 minutes. In 21.80 % (n=41) of patients 
were general condition deterioration. In 78.20 % (n=147) 
of patients were made due to cardiopulmonary arrest. 
Percent 21.08 ( n=31) patients returned to circulation. They 
were followed up in intensive care unit. 78.92 % ( n=116) 
patients did not respond for CPR. The overall survival rate 
was 21.08 % (Table 1). The mean administration time of 
CPR was performed at 21.14 ± 13.36 minutes. The initial 
rhythms were ventricular tachycardia (VT)/ventricular 
fibrillation (VF) (49%), followed by bradycardia (28%) and 
pulseless electrical activity (PEA)/ asystole (23%).

Table 1. Age, gender, time of arrival to the scene, cause of code blue and 
response to CPR.

Age 73,4±14,45 year

Gender M/F
104(55%) / 84(45%)

The time for the Code Blue team to 
arrive

3.32±1.97 minute

Code blue after deterioration of 
general condition

41 (21,80%)

Code blue after arrest 147 (78,20%)
Response to CPR, Live / Dead 31 (21,08%)/ 116 (78.92%)

The blue code call was made in the palliative care center 
with a maximum of 21.8 %. It is followed by internal 
medicine service with 18.6 %, chest diseases with 15.6 
% and orthopedic service with 11.1%. A total of 32.9 % 
calls were made to the waiting rooms and all other units 
(Table 2).

Table 2. Distribution of the code blue call by units.

Units with code blue N/ (%)

Palliative Care Center 41 (21,8%)
Internal Medicine Service 35 (18,6%)
Chest Diseases Service 29 (15,6%)
Orthopedics Service 21 (11,1%)
Waiting Rooms and Other Units 62 (32,9% ) 

DISCUSSION
The CB intervention has become an important criterion in 
evaluating the service quality standards of hospitals. In-
hospital cardiopulmonary arrest is a common condition 
worldwide, and very few of these patients can return 
home. In addition, delayed intervention and inadequate 
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resuscitation are other causes that contribute to the 
decrease of survival rates. The CB application is efficient 
in improving the resuscitation efforts and survival rates 
after in-hospital cardiac arrest. The first step in CPR 
applications is the early recognition of cardiac arrest (1,2).

When male-to-female ratios are compared in hospital-
based arrests, males were required CPR more than 
females. The ratio of male to female in the literature varies 
between 56-69.9 % / 30.2-43.1% (5,6). The male / female 
ratio in our study was consistent with the literature. In the 
evaluation of the patients who were given a blue code call 
104 patients (55%) were male and 84 (45%) patients were 
female.

In 2000, the American Heart Association (AHA) adopted 
the guide to intervene in cardiac arrest for less than 2 
minutes to provide the first electrical shock (7). It has been 
shown that starting CPR in 1.5-2 minutes from different 
guides is more successful than starting CPR in more than 
5 minutes (8). Esen et al., the time of arrival of code blue 
team to the scene was 3.45 minutes and death rate found 
to be 58.4% (9). Sandroni et el. reported that the arrival 
time in non-monitored areas was 3.98+/-1.73 minutes 
(10). The time for the code blue team to arrive was 3.32 ± 
1.97 minutes in our study.

Peberdy et al. were reported 44% of adult in-hospital cardiac 
arrest victims had a return of spontaneous circulation; 17% 
survived to hospital discharge (11). The similar study, 620 
patients were examined retrospectively. 422 patients had 
cardiac arrest and 198 patients had medical emergencies. 
Overall survival was found to be 26%. Survival was reported 
as 11.13% in patients with cardiac arrest. Factors such as 
age, rhythm presentation and duration of CPR have been 
reported to have a significant effect on survival (12). In 
another study, they were reported that the rate of CPR was 
76.5 % in the hospital. Respiratory failure was the most 
common cause of CPR (30.8%). Percent 95.4 of all patients 
were reported to have died (13). In-hospital cardiac arrest 
mortality rates are as high as 85% (14). Survival rates 
for in-hospital arrests vary between 13-28.5% (15) and 
35% (5,11). The survival rate of 21.08% in our study was 
consistent with the literature.

Oğuztürk et al. were reported that cardiac rhythm observed 
as ventricular fibrillation in 32 patients (45.7%) and asystole 
28 patients (40%) (6). Sandorini et al. reported that the 
initial ECG rhythm recorded on the monitor was asystole 
46%, VF 28%, electromechanical dissociation 22% and VT 
4% (10). Nadkarni et al. reported that rhythm rates were 
23% VF / VT and 35% asystole (15). The rhythms were VT 
/ VF (49%), followed by bradycardia (28%) and pulseless 
electrical activity (PEA)/ asystole (23%) in our study.

Although there are code blue teams in our country and in 
many parts of the world, mortality rates are high. In our 
study, the time to reach the patient was 3.32 minutes. We 
believe that the characteristics of our hospital building 
are effective in the long duration. 78.1 % of patients were 
made due to cardiopulmonary arrest and the mortality rate 

of patients were 61.7 %. The mean administration time 
of CPR was performed at 28.16 ± 13.36 minutes. In our 
study, the call for blue code was given in palliative care 
center with a maximum of 21.8 %. In palliative care, the 
aim is to take the approved life and the accepted death in 
the normal process and to meet the needs of the patient 
in this process.

There are 12 beds in our palliative care center. Patients 
who are not admitted to intensive care can also be 
admitted to this center except for palliative care patients. 
Therefore, code blue call numbers were found to be high in 
our palliative care center.

In hospital cardiac arrests are common and delayed 
treatment is associated with a lower survival rate and poor 
neurological outcomes. However, early recognition of at-
risk situation is important for the safety of the patients. 
Maintenance in critical patients should be increased. 
Heart rate, blood pressure, respiratory frequency and 
changes in consciousness level should be detected early 
and precautions should be taken. All personnel should 
be provided with continuous training on resuscitation. 
Palliative care centers should be provided according to the 
World Health Organization proposal.

Our study has several limitations because it is a single-
center, retrospective, nonrandomized, observational study. 
This study has taken only patients of adult. No pediatric and 
pregnant cases were reported in our hospital because they 
did not have pediatrics and obstetrics clinics. Therefore, 
the survival pattern adult versus pediatric age group could 
not be studied. Resuscitation done in the intensive care 
unit and operating room were not evaluated. We were 
unable to analyze the effect of the primary diagnosis and 
comorbidities on the survival.

The results of the study are unique to our hospital and 
our health care system. However, this study identified the 
shortcomings in the records and the inability to record the 
findings of the patient before the CB intervention phase or 
subsequent follow-up were noticed.

CONCLUSION
As problems and solutions are supported and shared 
with such work, the effectiveness and efficiency of CB 
implementation will increase. In addition, long-term 
follow-up and more detailed studies are needed to monitor 
survival rates in the medium and long term. We concluded 
that the intervention of code blue carried out by a trained 
team is an essential gold standard in hospitals.
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