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Abstract 
Background & Objective: Code blue is an emergency management system that allows for a rapid professional 
response to the patients of cardiopulmonary arrest (CPA) in hospitals. The time to initiate the call and the response 
of the ‘Code Blue Team’ may vary in different hospitals, and it me be linked with the survival of the victim. We 
examined and compared the code blue application utilized in our hospital before and during the COVID-19 
pandemic. 

Methodology: Code Blue Call (CBC) logs from March 01, 2018 to March 31, 2022 were retrospectively analyzed. The 
study period was divided into two parts: March 01, 2018–February 28, 2020 (Group I, pre-pandemic period) and 
March 01, 2020–March 31, 2022 (Group II, pandemic period). 

Results: During the study period, a total of 1542 CBC’s were received, of which 837 (54.3%) were ‘true’ CBC’s. Of the 
837 true CBC’s included in the study, 477 (56.7%) were for male patients and 360 (43.3%) were for the females. We 
evaluated the month-wise distribution of the CBC’s; the month with the highest number of calls in Group I was 
January 2019 (n = 29, 17.3%), while in Group II it was December 2020 (n = 59, 23.1%). The arrival time of the code 
blue team was significantly different between the groups, e.g., 3.15 ± 0.52 vs. 3.81 ± 0.58 min in Group I vs. Group II 
respectively.  

Conclusion: The intervention times of the code blue team and the success of cardiopulmonary resuscitation were 
observed to be comparable during the pre-pandemic and pandemic periods. The duration of commencement of 
intervention is important for the efficacy of cardiopulmonary resuscitation during a pandemic. 

Abbreviations: CBC: Code Blue Call; CBT: code blue team; COVID-19: Coronavirus Disease-19; CPA: cardiopulmonary 
arrest  
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1. Introduction 

In cases of cardiopulmonary arrest (CPA) in hospital 

settings, code blue is an emergency management system 

that allows for a fast and effective professional response 

to the patient, patient’s family and healthcare personnel. 

Worldwide, hospital emergency codes are used to reduce 

in-hospital fatalities and to promptly notify the 

healthcare personnel of an emergency, .1 The application 

of the code system began in the United States of 

America, with the blue being accepted internationally as 
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the emergency color code.2 In our country, according to 

a communiqué issued by the Ministry of Health in 2009, 

the code blue emergencies applications are mandatory in 

every healthcare institution for the patient and employee 

safety.3 

The code blue call (CBC) allows all the healthcare 

personnel to quickly notify the code blue team (CBT) via 

a call system in the event of an emergency and the team 

is expected to arrive at the scene as quickly as possible. 

The CBT consists of a specialist physician experienced 

and trained in cardiopulmonary resuscitation (CPR), an 

anesthetic technician, a nurse, and a security guard.3 

The development of hypoxemic respiratory failure, 

cardiac damage, ventricular arrhythmias, and shock as a 

result of acute respiratory distress syndrome (ARDS) in 

COVID-19 patients worsens the course of the disease 

and makes patients susceptible to CPA.4,5 The great 

majority of COVID-19-related deaths occur in hospitals, 

and when CPA develops, CBTs intervene in patients, as 

they do in other CPA scenarios. Because CPR efforts in 

these patients include interventions that induce 

aerosolization, methods for CPA interventions in 

dangerous COVID-19 patients have been established. 

The Turkish Resuscitation Association, in collaboration 

with the European Resuscitation Council, has issued a 

resuscitation guide in our country. However, there are 

measures in these guidelines' algorithms that may create 

delays in COVID-19 patients' therapies.6-8 

We compared code blue applications during the COVID-

19 pandemic to those during the pre-pandemic period in 

terms of application results.  

2. Methodology 
After obtaining permission from the Ministry of Health, 

the Ondokuz Mayis University Clinical Research Ethics 

Committee granted approval (Dated: April 14, 2022, No. 

2022/184) for the study. This retrospective, single-center 

study comprised the data of patients who received a code 

blue call while hospitalized in the wards of Samsun 

Training and Research Hospital between March 01, 2018 

and March 31, 2022. 

Code blue calls are generated in our hospital at the 

telephone line (2222) designated for the code blue 

activation. Notifications are forwarded to pagers of the 

code team. This system's operating principle is based on 

the telephone network's ability to transmit 

radiofrequency signals to the pager's location at the time 

of the phone call. In the event that the system is not 

operational or if there is uncertainty, notification can be 

made by activating the announcement system or directly 

calling the code team via the switchboard. Using this 

technology, code blue information is transmitted directly 

to the computer. 

Our research is divided into two periods. On March 11, 

2020, the Ministry of Health reported the detection of the 

first COVID-19 case in our country. Consequently, this 

date served as the dividing line between the groups of 

our study. Group I (pre-pandemic period) includes 

CBC’s received between March 01, 2018 and February 

28, 2020, whereas Group II (pandemic period) includes 

calls received between March 01, 2020 and March 31, 

2022. In terms of the objectivity of the evaluation, the 

study was designed so that both groups were of the 

equivalent time period. 

Only CBC’s from ward patients were included in 

analysis. Calls from emergency rooms, operating rooms, 

and intensive care units where authorized CPR providers 

were present as well as calls from outpatient clinics, were 

excluded from the study. Data was collected from the 

code blue information system and code blue post-event 

notification forms. Age and gender of the patients, 

service or unit where the call was given, date and time of 

code blue, time of arrival of the CBT to the scene (time 

between the issuance of the CBC and the arrival of the 

CBT and the start of the intervention to the patient), 

status of the call (true call: patient required CPR, false 

call: patient did not require CPR) and the outcome of 

CBT intervention were noted. 

Statistical Analysis 

The Shapiro-Wilk test was used if data was normally 

distributed. Student's t-test was used to compare 

normally distributed variables in two independent 

groups. One-way analysis of variance (ANOVA) and 

Tukey's multiple comparison tests were utilized to 

compare more than two independent groups. The Chi-

Square test was used to evaluate at the relationship 

between two or more qualitative variables. For numerical 

variables, the mean and standard deviation were 

provided as descriptive statistics, and for categorical 

variables, the number of cases and the percentage of 

cases were given. For statistical analysis, the SPSS 

Windows version 23.0 package program was used, and 

P < 0.05 was accepted to be statistically significant. 

3. Results 
A total of 1542 CBC’s were received during the study 

period, of which 837 (54.3%) were true calls. When the 

distribution of 837 true calls included in the study was 

examined; 477 (56.7%) of the patients were male and 

360 (43.3%) were female. The mean age of the patients 

was 71.99 ± 12.61 y (71.19 ± 12.35 y for men and 72.28 

± 12.94 y for women). Comparisons of true code blue 

patients’ demographic data by group are shown in Table 

1. There was no statistically significant difference with 

regards to age (P = 0.381) and gender (P = 0.193) and 

comorbidities (P = 0.116) of the patients between the 

groups. 
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True, false and total CBC’s per month are presented in 

Table 2. In the pre-pandemic period, a total of 656 

CBC’s were made, of which 346 (52.7%) were identified 

as true CBC’s and 310 (47.3%) as false CBC’s (Rate: 

346/310 = 1.11). During the pandemic period, 491 

(55.4%) of the 886 CBC’s were recorded as true calls 

and 395 (44.6%) as false calls (Rate = 1.24). In Group II, 

both true and false call rates 

increased significantly compared 

to the previous period. 

When the distribution of CBC’s 

according to months is analyzed; 

in the pre-pandemic period, the 

highest number of true calls was 

observed in January 2019 (n = 29, 

17.3%), while the month with the 

highest number of false calls was 

December 2018 (n = 31, 27.9%). 

While during the pandemic 

period, the highest true calls were 

noted in December 2020 (n = 59, 

23.1%), and the highest number of 

false calls (n = 24, 11.4%) were 

made in December 2020 (Figure 

1). 

The distribution of true CBC’s in 

relation to time of the day is 

presented in Table 3. The number 

of CBC’s was similar during 

working hours (between 08-16 h) 

and outside working hours 

(between 16-08 hours) in both periods (P = 0.980). There 

was no significant difference in the number of calls 

according to time periods in both periods and in total (P 

= 0.677). 

The average time taken for the CBT to arrive at the 

emergency location was similar in the pre-pandemic and 

pandemic period (3.15 ± 0.52 min vs 3.81 ± 0.58 min, P 

> 0.05) (Figure 2). 

Table 1: Comparison of true code blue patients’ demographic 
data  

Variable  Group I 

(n = 346) 

Group II 

(n = 491) 

p 

Gender 

 Male 188 (54.3) 289 (58.9) 0.193 

 Female 158 (45.7) 202 (41.1) 

Age (y)  71.22 ± 
12.48 

72 ± 12.71 0.381 

Comorbidities 

 Malignancy 

 Respiratory Failure 

 Diabetes Mellitus 

 Hypertension 

 Kidney failure 

 Heart failure 

 Coronary Heart Disease 

 Sepsis 

 Pulmonary embolism 

214 (61.9) 

110 (32.1) 

131 (37.9) 

115 (33.3) 

112 (32.4) 

89 (25.6) 

77 (22.4) 

75 (21.8) 

31 (9.2) 

206 (42) 

221 (45.1) 

180 (36.5) 

169 (34.5) 

133 (27.1) 

108 (22.1) 

91 (18.6) 

75 (15.3) 

50 (10.2) 

0.116 

Data presented as n (%) or Average ± SD 
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Figure 1: Number of true code blue calls before and during the pandemic 
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Table 2: Code blue calls distribution by month. Data given as n (%) 

Period Year Month True call 
 

False call 
 

Total 

P
R

E
-P

A
N

D
E

M
IC

 P
E

R
IO

D
 

2018 March 20 (11.7) 11 (9.9) 31 (10.99) 

April 10 (5.8) 7 (6.3) 17 (6.03) 

May 11 (6.4) 3 (2.7) 14 (4.96) 

June 9 (5.3) 9 (8.1) 18 (6.38) 

July 9 (5.3) 3 (2.7) 12 (4.26) 

August 21 (12.3) 3 (2.7) 24 (8.51) 

September 10 (5.8) 3 (2.7) 13 (4.61) 

October 17 (9.9) 7 (6.3) 24 (8.51) 

November 15 (8.8) 22 (19.8) 37 (13.12) 

December 17 (9.9) 31 (27.9) 48 (17.02) 

2019 January 29 (17.3) 16 (8.6) 45 (12.75) 

February 16 (9.5) 13 (7) 29 (8.22) 

March 15 (8.9) 29 (15.7) 44 (12.46) 

April 12 (7.1) 7 (3.8) 19 (5.38) 

May 13 (7.7) 21 (11.4) 34 (9.63) 

June 9 (5.4) 20 (10.8) 29 (8.22) 

July 8 (4.8) 18 (9.7) 26 (7.37) 

August 9 (5.4) 14 (7.6) 23 (6.52) 

September 11 (6.5) 9 (4.9) 20 (5.67) 

October 10 (6) 13 (7) 23 (6.52) 

November 23 (13.7) 10 (5.4) 33 (9.35) 

December 13 (7.7) 15 (8.1) 28 (7.93) 

2020 January 27 (10.8) 12 (6.9) 39 (9.2) 

February 12 (4.8) 14 (8.1) 26 (6.13) 

P
A

N
D

E
M

IC
 P

E
R

IO
D

 

2020 March 14 (5.6) 7 (4) 21 (4.95) 

April 8 (3.2) 8 (4.6) 16 (3.77) 

May 14 (5.6) 10 (5.8) 24 (5.66) 

June 23 (9.2) 11 (6.4) 34 (8.02) 

July 13 (5.2) 9 (5.2) 22 (5.19) 

August 17 (6.8) 18 (10.4) 35 (8.25) 

September 14 (5.6) 18 (10.4) 32 (7.55) 

October 19 (7.6) 23 (13.3) 42 (9.91) 

November 31 (12.4) 17 (9.8) 48 (11.32) 

December 59 (23.5) 26 (15) 85 (20.05) 

2021 January 16 (7.7) 14 (6.9) 30 (7.32) 

February 16 (7.7) 11 (5.4) 27 (6.59) 

March 31 (15) 21 (10.3) 52 (12.68) 

April 20 (9.7) 25 (12.3) 45 (10.98) 

May 21 (10.1) 14 (6.9) 35 (8.54) 

June 5 (2.4) 10 (4.9) 15 (3.66) 

July 8 (3.9) 24 (11.8) 32 (7.8) 

August 16 (7.7) 21 (10.3) 37 (9.02) 

September 18 (8.7) 18 (8.9) 36 (8.78) 

October 23 (11.1) 23 (11.3) 46 (11.22) 

November 18 (8.7) 11 (5.4) 29 (7.07) 

December 15 (7.2) 11 (5.4) 26 (6.34) 

2022 January 26 (36.1) 14 (31.1) 40 (34.19) 

February 33 (45.8) 24 (53.3) 57 (48.72) 

March 13 (18.1) 7 (15.6) 20 (17.09) 
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The comparison of the outcomes of the code blue calls is 

shown in Table 4. The frequency of intensive care unit 

admission and patient deaths in both periods and in total 

was similar between groups (P = 0.298). 

 While the response times to 345 patients in Group I were 

similar to each other (P = 0.270), the response times of 

837 patients in Group II differed based on their status (P          

< 0.001). In Group I, the mean reaction time given to < 

0.001). In Group I, the mean reaction time given to 

patients who were followed in a ward (2.6 ± 1.49 min) 

was considerably lower than the response time given to 

While the response times to 345 patients in Group I were 

similar to each other (P = 0.270), the response times of 

837 patients in Group II differed based on their status (P 

< 0.001). In Group I, the mean 

reaction time given to patients 

who were followed in a ward 

(2.6 ± 1.49 min) was 

considerably lower than the 

response time given to patients 

who were admitted to the 

critical care unit and those who 

died (3.44 ± 1.76 vs 3.80 ± 1.81 

min, respectively). Similar 

variations were identified 

across all cases (Table 5). 

4. Discussion 
Code blue is an emergency 

management tool that enables 

the responsible team to respond 

promptly to patients in need of 

immediate medical care. 

Delayed intervention can lead to 

an increase in mortality and 

morbidity. All guidelines 

especially highlight the safety 

of the CBT during the 

intervention of a patient with a  

Table 3: Distribution of true code blue calls according to time of day 

Working Hours  Group I Group II Total P 

Duty working 
hours  

(08-16) 

137 (39.6) 194 (39.5) 331 (39.5)  

0.980 

Off duty working hours  

(16-08) 209 (60.4) 297 (60.5) 506 (60.5)  

Day & Night 

00-02 16 (4.6) 22 (4.5) 38 (4.5)  

 

 

 

0.677 

02-04 28 (8.1) 43 (8.8) 71 (8.5) 

04-06 27 (7.8) 50 (10.2) 77 (9.2) 

06-08 27 (7.8) 44 (9.0) 71 (8.5) 

08-10 39 (11.3) 44 (9.0) 83 (9.9) 

10-12 33 (9.5) 57 (11.6) 90 (10.8) 

12-14 29 (8.4) 52 (10.6) 81 (9.7) 

14-16 36 (10.4) 41 (8.4) 77 (9.2) 

16-18 34 (9.8) 35 (7.1) 69 (8.2) 

18-20 36 (10.4) 49 (10.0) 85 (10.2) 

20-24 41 (11.8) 54 (11.0) 95 (11.4) 

P values calculated using Chi-Square test. 

0

1

2

3

4

5
m

ar
ch

M
ay

Ju
ly

Se
p

te
m

b
er

N
o

ve
m

b
er

ja
n

u
ar

y

m
ar

ch

H
az

Ju
ly

Se
p

te
m

b
er

N
o

ve
m

b
er

ja
n

u
ar

y

m
ar

ch

H
az

Ju
ly

Se
p

te
m

b
er

N
o

ve
m

b
er

ja
n

u
ar

y

m
ar

ch

H
az

Ju
ly

Se
p

te
m

b
er

N
o

ve
m

b
er

ja
n

u
ar

y

m
ar

ch

2018 2019 2020 2020 2021 2022

PRE-PANDEMIC PERIOD PANDEMIC PERIOD

TIME (min)

Figure 2: The distribution of the time to reach the emergency before the pandemic and during the 
pandemic period of the code blue team, according to months 
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 COVID-19 diagnosis.7,8 During the COVID-19 

epidemic, many patients who required critical care unit 

monitoring were instead monitored in the wards, 

resulting in a significant increase in the workload of 

CBTs. The team's use of protective gear necessitated 

unwelcome but unavoidable delays in initiating patient 

care.9 

-In our study, we aimed to compare code blue 

applications before and during the pandemic in terms of 

patient characteristics, application duration, and 

application outcomes, and to evaluate the results by 

highlighting the differences. We observed that patients 

were comparable in terms of age and gender, with male 

patients outnumbering female patients in both time 

periods.  

According to literature published prior to the pandemic, 

the number of male patients receiving CPR was higher 

(56-70% vs. 30-43%). Men have a higher incidence of 

coronary issues such as myocardial infarction and angina 

pectoris, so women have a lower rate of CPA.10,11 Studies 

published during the pandemic have also reported that 

men have a greater rate of CPA that is attributed to the 

high rate of male gender amongst COVID-19 patients 

and its association with 

comorbid diseases.12,13 

In both groups of our 

study, similar to 

literature, the number of 

male patients was 

greater than the number 

of female patients. 

 Several studies have 

reported a majority of           

code blue calls being 

made after working 

hours. Pattnaik et al., 

Arkan et al. and Baytar 

et al. reported the off 

working hours code 

blue rate to be 72.6%, 

62.2% and 69.0% 

respectively.2,14,15 

Baytar et al. reported 

that the code blue 

outcomes outside of 

business hours were less 

successful compared to 

those during working 

hours.16 However, when 

we evaluated the code 

blue outcomes for those 

made in vs. out of 

working hours and also 

when we broke down the daytime into 2-hour time 

intervals, we found no significant difference.  

It is well recognized that prompt intervention in patients 

with CPA and early defibrillation improves survival and 

discharge rates. For effective CPR, CBT must arrive at 

the call location within 3 min. This is critical for CPA 

patients since delayed management increases mortality 

and the likelihood of neurologic sequelae.16 Data from 

the pre-pandemic period reports the average time to 

reach the patient in code blue applications is between 1.3 

and 5.7 min.17,18 In studies from our country, the 

response time of CBTs has been reported as 2.2 min by 

Özgür et al., 1.97 min by Arikan et al., 3.56 min by 

Gurmen et al., 3.45 min by Esen et al. and 4.31 min by 

Bayramoglu et al., respectively.19-23 The average 

response time during the pre-pandemic period in our 

study was 3.15 min, similar to the aforementioned 

literature findings. 

During the COVID-19 pandemic, the most important 

additional recommendations made to resuscitation 

practices, aimed at reducing the risk of cross-infection 

by the practitioner, was the wearing of personal 

protective equipment, which resulted in a delay in 

commencing CPR. Tong et al. found that during the 

Table 4: Outcomes of code blue calls 

Outcome Group I Group II Total P 

Intensive care 130 (37.6) 189 (38.5) 319 (38.0) 0.298 

Ward 43 (12.4) 45 (9.0) 88 (10.5) 

Death 172 (50.0) 258 (52.5) 430 (51.5) 

Total 345 (100) 492 (100) 837 (100) 

P values calculated using Chi-square test; Data presented as n (%) 

Table 5: Comparison of code blue response times vs. outcomes 

Outcomes n Code Blue Response Times 
Mean ± SD (min) 

P 

Group I Intensive Care 130 3.33 ± 1.55  
 0.270  Ward 43 2.97 ± 1.16 

Death 172 3.10 ± 1.48 
Total 345 3.17 ± 1.47 

Group II Intensive Care 189  3.44 ± 1.76  <0.001 
Ward 45  2.60 ± 1.49 A 
Death 258  3.80 ± 1.81 B 
Total 492  3.55 ± 1.79 

Total Intensive Care 319  3.39 ± 1.67 B  0.005 
  Ward 88  2.78 ± 1.35 A 

Death 430  3.52 ± 1.72 B 
Total 837  3.39 ± 1.68 

P values calculated using ANOVA. Letters shown with superscripts (A,B)  

in the columns express statistical significance (P < 0.05) according to the Tukey test.  
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pandemic, the median arrival time of resuscitation teams 

increased while the rate of first responder CPR, defined 

as the immediate commencement of CPR within the first 

one minute after cardiac arrest, declined.24 In an 

investigation of patients with and without COVID-19, 

Delen et al. reported that the code blue crew took longer 

to reach patients with COVID-19, and this time was 

delayed by approximately one minute. The authors 

underlined that the pandemic has made standard 

resuscitation procedures challenging, and that it is 

critical for the rescue crew to wear protective equipment 

correctly in order to avoid contamination and to begin 

assistance as soon as possible during this period when 

code blue is operational.25 In our study, we observed that 

the length was prolonged (3.15 min vs. 3.81 min) in the 

average values of all months when the pre-pandemic 

period was compared to the pandemic period; despite 

being no significant difference when each month was 

analyzed separately.  

According to research, in-hospital death rates of 

COVID-19 diagnosed patients with CPA are high as 

CPA is caused by a non-shockable rhythm induced by 

hypoxemia, thus resulting in low success rate of CPR and 

resumption of spontaneous circulation.12,13 When 

outcomes (intensive care admission, ward admission or 

death) in our study were analyzed in true CBC’s, the rate 

of death and the rate of intensive care or ward admission 

after spontaneous circulation resumed were similar in 

both study periods and amongst all patients. 

Response times based on outcomes were another 

parameter examined in our study. It is well established 

that the code blue crew arriving at a CPA quickly and 

initiating early intervention boosts the odds of survival, 

as well as the discharge rates. According to the American 

Heart Association's guidance, CPA intervention under 2 

min significantly increases the rate of survival.26 We 

observed that patients who were followed up in the 

ward after successful resuscitation during the pandemic 

period had a significantly shorter response time when 

compared to patients who were admitted to intensive 

care or those who died. 

5. Limitations 
Our study consists of data from patients suffering from 

CPA on the wards and subsequently treated by code blue 

teams. Code blue calls given from intensive care units 

are not included in this study, therefore, mortality is not 

discussed. 

The long-term mortality of the CPA patients was not 

analyzed. Because our hospital was a pandemic hospital 

during the COVID-19 pandemic, all patients were 

assumed to be infected with COVID-19.  

6. Conclusion 
In our study, we found that the success rate of 

resuscitation for individuals, who were treated promptly, 

particularly during the pandemic, was greater when 

compared to before the pandemic. This can be explained 

by the fact that CPA during the COVID-19 pandemic 

occurs primarily owing to respiratory causes, and that 

early management is crucial and very successful in these 

cases. Although numerous factors affect patient 

mortality, the timing of CPR intervention is crucial to its 

early effectiveness.  
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