
 

 

 

Abstract—Introduction: A successful cardiopulmonary 

resuscitation during a sudden cardiac arrest can be delayed by 

different components including new hospital setting, lack of 

adequate training, lack of pre-established resuscitation team 

and ineffective communication and lead to an unexpected 

outcome which is death. The main objective of the study was 

to assess the readiness of resuscitation teams during cardiac 

arrest and the organizational approaches that would best 

support their functioning in a new hospital facility, and to 

detect any factor that may have contributed to responses. This 

study analyses the readiness of Resuscitation Team (RT) 

during cardiac arrest. 

—Material and methods: A prospective Analytic design was 

carried out at a newly established United Nations level 2 

hospital facility, on four RTM (resuscitation team member). A 

semi structured questionnaire was used to collect data. 

— Results: This study highlights   indicate that the response 

time during cardiac arrest simulation meet both American 

heart association (AHA) and European resuscitation council 

guidelines. The study offers useful evidence about the impact 

of a new facility on RTM performance and provides an 

exposure of staff to emergency events within the Work setting. 
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I. INTRODUCTION 

NCREASING the readiness and effectiveness of 

cardiopulmonary resuscitation (CPR) are fundamental in 

improving the outcome after cardiac arrest. Clinical skills used 

in acute care have, like most other medical skills, generally 

been acquired through extended clinical experience. To reduce 

patient risk of unwanted outcome associated with training the 

resuscitation committee has organized ACLS courses for all 
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clinical staff at Rwanda level II Hospital with focus on the 

increase use of simulation to create learning environments. 

Medicine has a long history of attempting resuscitation of 

seriously ill and unconscious patients but standardized 

application of proven techniques in resuscitation is relatively 

recent. Unfortunately, the major change suggested was from 

instructor-directed, task orientated training to scenario-based 

training using simulators and including team skills [13].  

Improvement in response times to a cardiac arrest increases 

the chance for patient survival and improved neurological 

outcomes, the earlier the healthcare team initiates treatment, 

the fewer patients will die from cardiac arrest2, however 

despite years of efforts to promote CPR science and education, 

the incidence of bystander CPR remains low, contributing to 

poor survival rates worldwide[3].  

II.  LITTERATURE REVIEW 

In recent years, several publications have highlighted the 

deficiencies in CPR quality, both out-of-hospital and in-

hospital, Staff who train together practice with greater 

collaboration during resuscitation events [17].  Survival from 

Cardiac arrest requires the coordinated efforts of multiple 

providers with different skill sets who may have little prior 

experience working together, Cardiac arrest is a particularly 

vexing entity from the perspective of preparedness, as it is 

neither common nor truly rare[4]. Immediate and effective 

CPR is of outmost importance to improve mortality and 

morbidity rates of patients after cardiopulmonary arrest4. 

Prompt and successful cardiopulmonary resuscitation during a 

sudden cardiac arrest can be hindered by multiple variables, 

such as; ineffective communication, stress, lack of training, 

and an unfamiliar environment, such as a new hospital facility, 

issues like delay in the initiation of life-saving measures or 

erroneous communication may have a profound impact on 

patients' outcome[7],[19]. In most hospitals, resuscitation team 

responds to a patient experiencing cardiac arrest are rarely 

observed, evaluated, or critiqued on performance in a time of 

close proximity to the crisis event [20]. Simulation is an 

effective tool used to integrate realistic clinical situations in a 

safe environment, which allows trainees to develop cognitive 

and psychomotor skills[19],  also, helps to function  in a scene 

that is close to clinical situations and provides them with the 

chance to reflect and practice in a safe setting[1],[4]. In 

relation with ACLS (advanced cardiac life support) training 

the effect of simulation on the acquisition and retention of 

CPR knowledge using a quasi-experimental design and 

Studies have reported a significant effect of simulation on 

knowledge of ACLS with a statistically significant effect on 

knowledge acquisition and knowledge retention of CPR [1], 

[2],[4]. We describe an ongoing program that uses in situ 

simulation to identify and mitigate latent hazards and defects 

in the hospital emergency response system [2].  
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III. METHODS AND MATERIALS 

We conducted a prospective Analytic study, using simulation 

to orient cardiac arrest resuscitation to critical events in a 

newly established UN level 2 hospital facility.  

 

TABLE1 CARDIAC ARREST SIMULATION SCHEDULE  

 

RTM  Location Day and time Participants 

1 Emergency Unit Tuesday 09:13 6 

2 Intensive Care Unit Saturday 11:47 6 

3 Surgical ward Thursday 18:27 6 

4 Emergency Unit Friday 14:34 6 

A total of four different resuscitation teams composed by 6 

respondents (24 in total) participated in the study over a period 

of 7 months from November 2016 to May 2017. All 

simulations took place at Rwanda level II hospital (UN 

hospital) located at Bria in the Eastern of Central African 

Republic (CAR), receives patients from all level I hospitals 

and serves UN uniform staff and UN civilian staff. It is a 

newly constructed 30 bed hospital facility, offers specialized 

care, well equipped with last generation of equipment and 

staffed. A Resuscitation simulator application called DART 

sim and DART remote were used to imitate patient vital 

signs. The study population was 24 staff trained and certified 

as ACLS provider grouped in four RT. 

Data were collected through a semi structured questionnaire 

given to the responding team member. The questionnaire 

follow a semi structured format and focus on four major 

themes: The time and means used and exact words used when 

received a call; Time to reach the site of cardiac arrest, the 

entrance used, activities involve in before receiving a call; 

Task received during the cardiac arrest, was the task planed 

before the resuscitation, all required materials was available 

and accessible and Obstacles faced during the cardiac arrest 

and suggestion to improve. 

 

 

IV. RESULTS 

 
Figure 1:  Analysis of cardiac arrest simulation respondent’s 

qualification: 

Forty nine percent of participant works in critical care settings 

(18% in Intensive Care Unit (ICU), 26% Theater and 9% 

Emergency).   

In regards to recognizing the announced code and its location, 

93,1% of  responders initially knew where the code blue was 

located, while 6,9 % did not (5,2% knew only the code blue in 

the hospital but not the department in which it occurred, and 

1,7% did not know what the help was about) When 

participants were asked to describe their level of confidence 

during the code blue exercise, 88% were extremely confident, 

11,6% quite confident and 1,4 % somehow confident. When 

participants were asked if the simulation was beneficial, all 

participants agreed. 

Regarding the entry used by resuscitation team to reach the 

site of arrest 60,9% where not in the hospital during the 

simulation among them 57,8 % used the shortest entry 

regarding on the location of code blue, and 3,1 % used the 

shortest to code blue location.  

In additional 17, 4% of respondent were Team Leaders, 17.4% 

to air way, 17.4%, Compressors, 17.4% IV lines and 

medications, 17.4% Monitor and Defibrillator finally 17.4% 

were Recorders. 

 

 
Figure 2: Time of Announcement of Code Vs arrival time of 

each RTM. 

 

In regards to the methods used to call 93.1% received a call 

directly from the source (first line), 6.9 % receive message 

from respondents who received a message from the source. 

In response to the time the code blue was announced and the 

time the team reach the site of arrest; 58.3% reached the site 

within 1 minute (20.8% within 30 seconds and 37.5 % 

between 30 seconds and 59 seconds), 41.6% reached the site 

between 1 and 2 minutes (37.5 % between 1 minutes and 30 

seconds and 4.1 % between 1 minutes and 31 seconds and 2 

minutes).  

The median difference between time code blue announced 

(from code blue location) and time code was delivery (reached 

to all RTM) was 20 seconds quartiles 15-39 seconds) by using 

a direct methods.  

We identified time of arrival and specialties of each 

respondent during simulation and found that the median 

arrival time of the first responder was 23 seconds (quartiles 19 

– 43 seconds) seconds whereas median arrival time of the 

sixth respondents was 84 sec (1.4) min {quartiles 79 sec 

(1.3min)  and 89 (1.48 min)}. 
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Figure 3: Time for arrival of Crash carts and insertion of IV 

line. 

 

The median arrival time of the crash cart was 121 seconds 

(2.01 min) {quartiles 112 seconds (1.8 min) and 123 seconds 

(2.05 min) the arrival time of the crash cart appeared 

consistent, except for RT 3 which deviated to a maximum of 

an additional 60 seconds (Fig. 3). We speculate that this 

variation is a reflection of the particular code blue sites 

(surgical ward) that are away from Emergency, ICU and 

Theater areas where crash carts are deployed.  

 

 
 

Figure 4: Time of electrical chock  

 

From the time the monitor show shockable rhythms either 

pulseless ventricular tachycardia or ventricular fibrillation to 

the initiation of first electrical shock the  median time of first 

electrical shock was 102 seconds ( 1.7 minute) {Quartiles 72 

seconds (1.2 minute) and 132 seconds (2.2 minutes)}. 

 
Figure 5: Challenges faced by RTM 

 

When respondents were ask for challenges faced from the call 

to the starting of a resuscitation 86% reported no challenges 

faced, 9% reported that a delay in announcement and 

suggested the use of pages system, and 5% reported the delay 

in surgical was due to  unavailability of  crash cart. 

V. DISCUSSION 

          In this study we found that 10 seconds of interval of 

code blue announcement was enough for 93.1% of participants 

to know the code blue and its exact location (fig.2). Kinney et 

al. 2014, elucidate that response time in resuscitation depends 

on announcement of the Code blue and its location. In a study 

done by Sarah H. et al. 2012, they discover that the 

announcement time was greater than 30 second and the 

outcome was good11. This quick interventions response shows 

that RTM were familiar with the Hospital system, and suggest 

that more RTM stay within the hospital (or close to it) and 

familiar to it, more the response time decreases, this is 

characterized by the degree of confidence level of 98% 

extreme confident[21]. 

          Regarding the arrival time of each respondent, we 

identified that the median arrival time of the first responder 

varies from 23 seconds to 84 seconds (1.4 min) for the sixth 

respondents. In the study done by Villamaria, F. et al, 2008 

they found a better outcome in survival of patients when the 

Median arrival varies from 1.1minutes for the  first 

respondents to 2.2 minutes for the  sixth respondents [20]. 

Further more , Kinney et al. found that reducing RTM 

response time from 1.6 to 1.4 minutes increased survival 

considerably [14]. Our results suggest that until all the sixth 

RTM members are present to the site; first respondents will 

focus on chest compressions till the seconds respondents 

arrive that will go on air way and so on until all members are 

present. We objectivize that the outcome of our result are best 

considering the response time in our study compared to both 

study. We further assessed the arrival time of the resuscitation 

team responders over the course of the study, and observed no 

statistical significance in first responder in all four RT 4 p<0.5 

(Fig. 2). 

         In this study the median time from the arrest to first 

shock delivery was 120 seconds (2 minutes). In a study done 
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by Gilmore C. et al, they found that reducing the interval from 

cardiac arrest to defibrillation to less than 5 minutes increases 

survival rate further [7],[9]. We achieved the goals of AHA of 

less than 2 minutes to defibrillation shock. This is explained 

by two reasons, the first one is the quick composition of the 

team, in our study the team was composed within 10 seconds 

from the arrival of the sixth respondents, more time 

composition is quick followed by clear role, more rapid will 

be the interventions. The second reason is the Pre cardiac 

arrest preparation in which RTMs role are defined daily in 

morning brief. Although the arrival time of the crash cart 

appeared consistent, except for code blue three which deviated 

to a maximum of an additional 60 seconds (Fig. 3). The 

explanation was that this variation is a reflection of the 

particular code blue sites (surgical ward) which is away from 

Emergency, ICU and theater areas where crash carts are 

deployed (Fig3), there was no statistical significance if 

compared to all four RTM by t-test, however in our study, 

75% of simulations were in critical care departments (50% 

Emergency and 25% ICU) where availability of resuscitation 

equipment and space dedicated for resuscitation helped in 

faster response,  If compare to 25% located in surgical ward 

where the delay in first electrical chock was seen although the 

team was ready at the site, the delay was  due to unavailability 

of dedicated resuscitation equipment and drugs[4],[8],[9], it is 

a proof that the delay in electrical chock depends on many 

factors including the unavailability of crash cart. 

          This study helped us to identify and address facility 

issues that could adversely affect patient safety. Issues like 

unclear message and the use of Motorola radio as means of 

communication were identified and reported to the 

Resuscitation Committee. This study provided a 

comprehensive need assessment that was used to design and 

implement a customized system, wide simulation resuscitation 

training program, helped in identification of room of 

improvement and addresses availability of facility issues that 

could adversely affect the outcome of the code blue 

simulation. Confounding factors such as time effect, location 

of code blue, communication among RTM may contribute to 

the study and influence the results. Elements like increased 

awareness or the nature of training itself may contribute to 

responses [7],[16],[20],[21].  

          Our study delivered a complete need assessment, that 

was used to plan and implements resuscitation training 

program for clinical personnel that would respond to code 

blues, not necessarily be a RTM but to know actions to take 

before the arrival of RTM in order  to ensure a quick and most  

effective response. Other Similar initiatives are being 

conducted at our new facilities to prevent any harm that could 

affect patient safety. The simulation experiences helped to 

orient RTM and increased awareness of to the new facility as 

the RTM were engaged in simulation training in at the hospital 

(real workplace environment) that included practice and 

experience in cardiopulmonary resuscitations efforts. 

Consequently Future studies are warranted to address areas 

such as analysis of the effectiveness and team dynamic in 

order to detect system functionality in case of cardiac arrest. 

The results of this study prove that code blue simulation is 

sufficient as it ensure that RTM can respond very quickly to a 

code blue. 

VI. CONCLUSION  

The results of the current study offer a useful evidence about 

the impact of a new facility on RTM performance and how 

simulation can orient clinical staff to it. The hospital 

management has to consider the implementation of simulation 

for resuscitation training in hospital because it provides an 

exposure of staff to emergency events within the Work setting. 

Therefore we suggest the use of simulation as means to detect 

patient safety issues and policies in the hospital. Analyzing the 

hospital setting with simulated patients will allow the  

management leadership of the hospital to audit the system by 

identifying, analyzing, and correcting gaps in patient safety 

within the hospital and may prevent adverse events with real 

patients. 
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