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ABSTRACT 
Objectives: Teaching more people high-quality CPR through more efficient training methods can improve the 
rates and quality of Cardiopulmonary resuscitation (CPR) in cases of out-of-hospital cardiac arrest and help 
save more lives. In this study, we aimed to provide online Basic Life Support (BLS) training to football coaches 
who are in close contact with the risk group, and to examine the effectiveness of the training, to what extent 
they retained basic life support knowledge after completing the training program, and to determine the time of 
booster training. 
Methods: Online BLS training was provided to football coaches. Pre- and post-tests were administered to 
measure the effectiveness of online BLS training. A retention test was administered to one group after 3 months 
and to one group after 6 months to evaluate the permanence of the training. 
Results: Knowledge gain was significant immediately after the BLS course. There was no difference between 
the two groups in the post-training test results. Overall level of knowledge decreased significantly after three 
and six months. While there was a 5-point decrease in the retention test performed after three months, a 12-
point reduction after six months.  
Conclusions: There is no clear answer yet regarding the time and frequency of booster training. Rather than 
single training, the most effective approach will be to integrate booster content with short training videos at 
intervals of 3-6 months. Online BLS training videos can serve as an alternative. 
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 E xercise-induced sudden cardiac arrest (SCA) 

is defined as a cardiac arrest occurring outside 
of a hospital setting during physical exertion, 

sports, or exercise, or within one hour following the 
cessation of such activities. SCA represents the lead-
ing cause of sudden death among competitive athletes 
during physical activity, with survival rates remaining 
low—only one in three patients survive the event [1]. 
Evidence indicates that bystander interventions, such 

as cardiopulmonary resuscitation (CPR) and the use 
of automated external defibrillators (AED), are 
strongly associated with improved survival outcomes 
after SCA. A systematic review of survivors following 
exercise-related SCA demonstrated that up to 80% of 
individuals had an initial shockable rhythm. Addition-
ally, 56-93% of survivors had received bystander-ad-
ministered CPR and AED applications. These findings 
underscore the critical role of immediate bystander in-
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tervention in maximizing survival following exercise-
related SCA [2]. Given that coaches are likely to be 
present during such emergencies, the American Heart 
Association and the American College of Cardiology 
recommend that this group receive formal training in 
recognizing cardiac events, utilizing AEDs, and per-
forming effective CPR (Class I recommendation; 
Level of Evidence B) [3].  
      The International Liaison Committee on Resusci-
tation, in its formula for survival in cardiac arrest, em-
phasized that efficient training is one of the three 
multipliers that will affect survival [4, 5]. Expanding 
access to high-quality CPR training through more ef-
ficient instructional methods can enhance both the fre-
quency and quality of CPR performed during 
out-of-hospital cardiac arrest, ultimately increasing 
survival rates and saving more lives [6]. Therefore, it 
has been advocated for so long that lay-rescuer CPR 
training be targeted to those most likely to be at the 
scene of out-of-hospital cardiac arrest [7]. For this rea-
son, ensuring that the team in charge of sports fields, 
and especially football fields, which are widely ac-
cepted and participated in all over the world, receive 
periodic training to be adequate and effective in car-
diopulmonary resuscitation will be of great benefit to 
both the athletes and the spectators, and will reduce 
sudden deaths.  
      Studies show that survival rates of out-of-hospital 
cardiac arrest cases can increase two to three times if 
effective basic life support is provided [8]. Even if ad-
equate training is provided, basic life support skills ac-
quired decrease over time. Sustaining effective 
education is only possible with booster training. This 
is also recommended in the AHA 2020 guide as pro-
viding booster training [9]. Although AHA guidelines 
show evidence that frequent training improves CPR 
skills, there is no definitive information on when and 
how often to perform booster training after initial 
training. In some studies, booster training was pro-
vided for various periods between 3 to 15 months, and 
all of them were shown to give positive results com-
pared to situations where no booster training was 
given. In another study, booster training was given to 
healthcare personnel every month, and it was found to 
be more effective than the training given at 3, 6 and 
12 months. It is obvious that these trainings, which re-
quire regular participation every month, are not appli-
cable for public rescuers. As a result of all these 

studies, it has been shown that it is necessary to pro-
vide at least one booster training after the initial train-
ing, whether for healthcare personnel or lay rescuers 
[10, 11].  FIFA has also emphasized in its emergency 
action plan for sudden cardiac arrest the training of po-
tential first responders and their rehearsal at least once 
a year.  
      Online education has become an integral part of 
the field of healthcare and medical education, espe-
cially as technology continues to advance. The reten-
tion of information learned in training can directly 
impact the performance of life-saving techniques and 
skills in real-life emergencies. Therefore, assessing 
knowledge retention after online basic life support 
training is crucial to ensure the effectiveness and qual-
ity of training in this critical area [12]. In this study, 
we aimed to provide online BLS training to football 
coaches who are in close contact with the risk group, 
and to examine the effectiveness of the training, to 
what extent they retained basic life support knowledge 
after completing the training program, and to deter-
mine the effect of booster training. 
 
 
METHODS 
 
The study received approval from the Balıkesir 
Atatürk City Hospital Scientific Research Ethics Com-
mittee (Decision no: 2023/1/10 and date: 06.04.2023) 
was carried out in compliance with the principles out-
lined in the Declaration of Helsinki. Written informed 
consent was obtained from all participating football 
coaches before their enrollment in the study. Addition-
ally, each coach provided informed consent following 
regulations under the Personal Data Protection Author-
ity before responding to the questionnaire. The study 
was conducted between May and October 2023. 
 
Our study was conducted in six parts:  
      Part 1, a pre-test was administered to assess the 
baseline knowledge of all coaches regarding BLS.  
Part 2, the BLS course was given online to all coaches.  
Part 3, the same assessment (post-test) was adminis-
tered immediately following the completion of the 
course to evaluate the improvement in knowledge.  
Part 4, the coaches were randomly assigned into two 
groups (Group 1 and Group 2) using simple random-
ization.  
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      Part 5, the retention test was performed in group 
1 after three months to evaluate the permanence of the 
information. (16 people did not attend the exam).  
Part 6, the retention test was performed in group 2 
after six months to evaluate the long-term retention of 
the information.  
 
Description of Courses and Exams  
      The course was designed as an online training pro-
gram tailored for professional football coaches and 
was conducted by a team of three emergency medicine 
specialists certified to provide BLS training. This 
training is a mandatory requirement for obtaining the 
Union of European Football Associations coaching 
certificate. Football coaches completed the course by 
accessing pre-recorded instructional videos over 7 
days. The online format allowed participants to com-
plete the training at their convenience, whether at 
home, work, or any location with internet access. The 
course was accessible from any internet-enabled de-
vice. To ensure active participation, a pop-up notifica-
tion appeared on the screen every 5 minutes during the 
video sessions. Participants were required to click on 
the alert within 10 seconds; failure to do so resulted in 
the video being restarted from the beginning. Simi-
larly, if the video was fast-forwarded, the session was 
marked as incomplete and had to be replayed in its en-
tirety. Additionally, no option to increase the playback 
speed of the videos was provided.  
      This course, modeled after the American Heart As-
sociation's (AHA) BLS course, aimed to equip partic-
ipants with the necessary skills to promptly recognize 
various life-threatening emergencies and provide ef-
fective interventions. The key topics covered in the 
course included: (1) High-quality CPR for adults, chil-
dren, and infants; (2) AHA Chain of Survival with a 
focus on BLS components; (3) Early use of an auto-
mated external defibrillator (AED); (4) Effective ven-
tilation using a barrier device; (5) The role of 
teamwork in multi-rescuer resuscitation and the im-
portance of effective team performance during CPR; 
(6) Management of foreign body airway obstruction 
(choking) in adults and infants; and (7) Approach to 
life-threatening trauma, particularly head and spinal 
injuries.  
      This comprehensive training aimed to enhance 
participants' competencies in delivering timely and ef-
fective life support during emergencies.  

      The exams were administered by the same team 
of emergency medicine specialists. The exam content 
was aligned with the AHA’s BLS guidelines and con-
sisted of 40 multiple-choice questions, each with four 
options. Participants could score a maximum of 100 
points, with no penalties for incorrect answers. To en-
sure fairness, the order of questions and answer op-
tions was randomized for each participant. However, 
the evaluation was conducted on a question-by-ques-
tion basis. The exam was only accessible via a com-
puter and required the use of a camera for monitoring 
to prevent cheating. Participants were granted a single 
login session, and the system did not permit simulta-
neous logins from different locations using the same 
credentials. If a login attempt was made from another 
location, the system automatically terminated the ses-
sion. Upon accessing the exam system, participants' 
computers were monitored to detect whether other 
websites or applications were opened. Eye-tracking 
technology was employed through the camera to mon-
itor where participants looked on the screen, for how 
long, and how frequently. This provided insights into 
their gaze patterns, focus areas, and potential distrac-
tions. Additionally, the entire examination process was 
recorded via video to maintain the integrity of the 
evaluation.  
 
Sample  
      The sample size was determined using G*Power® 
software (v.3.1.9.4). Based on an estimated effect size 
(d) of 0.5, an alpha level (α) of 0.05, and a power of 
0.95, the minimum required sample size for the t-test 
was calculated to be 220 participants. The final study 
sample included 242 volunteer football coaches who 
completed the online BLS training within the desig-
nated time frame. A total of 226 volunteers partici-
pated in the entire study. Of those included in the 
study, 211 were male and 15 were female. The median 
age was 36 years. 195 football coaches had not re-
ceived any previous BLS training. 13 of them had a 
high school degree, 204 had a bachelor's degree and 9 
had a master's degree. Of these, 211 had previously 
performed basic life support. The coaches had not at-
tended any other formal BLS or AED courses during 
the 2 tests.  
 
Including Criteria  
      1. To be a professional football coach  
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      2. Giving consent for the study  
      3. Having received BLS training within the spec-
ified time and fully participating in all tests.  
      The study design is presented in Fig. 1.  
 
Measuring Instrument  
      The first section of the study collected demo-
graphic information, including age, gender, educa-
tional background, prior participation in any BLS 
course, and previous experience in a situation requir-
ing BLS.  

      The second section consisted of a validated BLS 
knowledge assessment containing 40 multiple-choice 
questions administered before the training, immedi-
ately after the training, and 3-6 months post-training. 
Each question had five answer options, with only one 
correct answer. Each correct response was worth 2.5 
points, allowing participants to achieve a maximum 
score of 100 points. The test was administered before 
and immediately after training. In Part 5, the test was 
administered again with the same questions three 
months later for group 1, and in Part 6, six months 

220      The European Research Journal   Volume 11   Issue 2   March 2025

!

!

Fig. 1. Flow chart.



Eur Res J. 2025;11(2):217-225 Yazla et al

later for group 2. Informed consent (within the scope 
of PDPL) was obtained from each coach before an-
swering the questions in each study.  
 
Practical Skill Test 
      No practical skill assessment was performed for 
the coaches. 
 
Statistical Analysis  
      Statistical analyses were conducted using SPSS 
version 23 (SPSS Inc, Chicago, IL, USA). The nor-
mality of the data distribution was assessed through 
both visual methods (histograms) and analytical tests 
(Kolmogorov-Smirnov). Descriptive statistics were 
presented as mean and standard deviation for normally 
distributed variables and as median, interquartile range 
(IQR), minimum, and maximum values for non-nor-
mally distributed variables. Data for Group 1 and 
Group 2 do not conform to normal distribution. Pair-
wise comparisons for Group 1 and Group 2 were cal-
culated using the chi-square test and Mann Whitney-u 
test. Repeated measurements were examined using the 
Friedman test. Wilcoxon test was applied to find the 
difference between the groups. Type-1 error level was 
determined as 5% for statistical significance. 

RESULTS 
 
Baseline Characteristics  
For baseline characteristics, refer to Table 1. The me-
dian age of participants in Group 1 was 36 years (IQR: 
26-51), while the median age in Group 2 was 36 years 
(IQR: 28-52). Group 1 consisted of 96 males and 9 fe-
males, whereas Group 2 included 115 males and 6 fe-
males. In terms of educational background, 5 coaches 
in Group 1 and 4 coaches in Group 2 had completed a 
master's degree.  
 
Theoretical Test Results  
      It was determined that the test results of the 1st 
group were higher before the training (Pre-test: Group 
1=63.6±5.2; Group 2=55.2±4.9; P<0.001). As ex-
pected, knowledge gain was significant immediately 
after the BLS course (Pre-test > Post-test increase 
P<0.001 for both groups). However, there was no dif-
ference between the two groups in the post-training 
test results (Post-test: Group 1=80.8±5.8; Group 
2=81.6±4.7; P=0.091). While there was a 5-point de-
crease in the retention test performed after three 
months (78, IQR: 73-78; P<0.001), there was a 12-
point decrease in the test performed after six months 
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(68, IQR: 65-70; P<0.001). The between-group com-
parison of retention test scores demonstrated that the 
six-month group had significantly lower scores than 
the three-month group (P<0.001). Additionally, reten-
tion test scores at both three and six months remained 
significantly higher than the pre-test baseline levels 
(Group 1: P<0.001; Group 2: P<0.001). The compar-
ative results for Theoretical Test are shown in Fig. 2. 
and Table 2. 
 
 
DISCUSSION 
 
Online basic life support training is increasingly ac-
cepted in medical education and emergency response 
fields today. Resuscitation guides also say that online 
courses can be used as resources in basic life support 
training. This method offers a powerful option, espe-
cially for individuals who find it difficult to study in a 
traditional classroom setting due to time constraints 
and physical limitations. In our study, pre-course and 
post-course tests were conducted to evaluate the effec-
tiveness of the online basic life support training pro-
gram. The data obtained shows that the post-course 
test results are significantly higher than the pre-course 
test results (P<0.001). This finding, as expected, in 
line with the literature, shows that online basic life 
support training can be effectively implemented and 
used as an alternative to traditional training methods 
[13, 14].  
      It is vitally important that BLS qualifications are 
maintained over the long term. Even if a satisfactory 
level of theoretical learning is achieved after a course 
or training, the permanence of life support skills tends 
to decrease over time. Maintaining BLS information, 
like most training, requires regular reminder training. 
Online education can make this easier. Unfortunately, 
sufficient evidence is not currently available in the lit-
erature to recommend optimal intervals or methods for 
BLS booster training, although numerous studies are 
showing that skills decline within the 3 -12-month 
time frame after initial BLS training [15-17]. Although 
it is important to measure the effectiveness of online 
basic life support training, examining the permanence 
of knowledge through evaluations made immediately 
afterward is at least as important as post-training eval-
uation. Our study is also compatible with the results 
of previous studies in the literature where similar per-

manence tests were applied. Our main finding that 
stands out is that BLS information decreases over time 
starting from the third month and when it approaches 
the sixth month, nearly half of the newly acquired in-
formation is lost.  
      In our study, the theoretical knowledge level de-
creased from a success level of 83% in the post-train-
ing evaluation to a success level of 78% after 3 
months, while this loss rate was much higher at 6 
months. In a study conducted with medical students 
on compression-related issues, it was determined that 
the knowledge level dropped by almost half after 3 
months, and there was also a serious decrease in gen-
eral competence in self-assessment [18]. It is known 
that frequent BLS training increases the rescuer's self-
confidence, the desire to perform CPR when needed, 
and general resuscitation performance. Therefore, it is 
seen that reinforcement training is seriously important 
in terms of increasing not only the knowledge level 
but also the person's self-confidence.  
      It has been reported that the chance of survival de-
creases by approximately 10% for every minute CPR 
is not initiated [19]. It should not be forgotten that time 
is one of the most critical factors for effective CPR. In 
our study, it was determined that 93% of the coaches 
had been in an environment requiring BLS interven-
tion at least once before. This shows how important 
and appropriate the target audience chosen for educa-
tion is. Although FIFA has emphasized the training of 
potential first responders in its emergency action plan 
for sudden cardiac arrest and their rehearsal at least 
once a year, our study has shown that even in as little 
as three months, the level of knowledge decreases 
[20]. Considering that professional medical teams are 
not always present on the fields, it is clear that football 
coaches, who are most likely to be near the athletes, 
will play the main role in BLS. For this reason, after 
the first BLS course for football coaches, we recom-
mend booster training with the help of educational 
short videos in 3-6-month periods.  
      Although rare, sudden cardiac death in young ath-
letes who represent a healthy human model is a trau-
matic event that has a great impact on society. When 
a prominent athlete suddenly collapses and either dies 
during a game or requires immediate BLS interven-
tion, it resonates as a global tragedy. Such incidents 
underscore the significant impact of sudden athlete 
deaths, extending beyond the sports community to af-
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fect the general public. Despite clear recommenda-
tions from athletic organizations and medical societies 
worldwide, there are still unfortunate instances where 
CPR is not initiated at the scene, and tragically, these 
situations have a 100% mortality rate. [21]. However, 
it is now known to everyone that BLS training in-
creases bystander CPR rates, which is of extraordinary 
importance in terms of survival [22]. High-quality 
CPR with rapid defibrillation is the focus of resusci-
tation in adult and pediatric cardiac arrest cases. Al-
though it is known that cardiac arrest in most athletes 
is caused by a shockable rhythm, an AED was used in 
only 31% of these cases [2]. Although shockable 
rhythms are in the majority, the fact that AED use is 
at such a low level of 31% shows that booster training, 
especially regarding AED use, is mandatory. The re-
sults of our study support that these training can be 
given online with short training videos at 3-6 month 
intervals without losing their effectiveness, and when 
combined with the information in the literature, we 
think that these training can play a critical role in in-
creasing the survival chances of athletes.  
      Systematic dissemination of training will be a very 
important step towards protecting athlete and public 
health by increasing the quality of responses to emer-
gencies on football fields, especially as football 
coaches who cannot receive training in a traditional 
classroom environment due to difficult working con-
ditions and time constraints receive basic life support 
training online. As far as we found in the literature re-
view, our study is the first study in which the perma-
nence of football coaches' basic life support theoretical 
knowledge was evaluated after online training and 3-
6 months later and tested. 
 
Limitations  
      In our study, no practical training or practical 
exam was conducted. Football coaches' confidence 
levels and satisfaction with the training they received 
before and after the course were not measured.  
 
 
CONCLUSION 
 
Although we found in our study that BLS knowledge 
decreased three months after training, there is no clear 
answer yet regarding the time and frequency of 
booster training. Rather than being content with a sin-

gle training, it is clear that the most effective approach 
will be the integration of booster content with the help 
of short training videos at intervals of 3-6 months after 
the first course. For groups who cannot attend contin-
uous traditional training, online BLS and especially 
AED training videos can serve as an alternative. We 
also support the slogan of the FIFA health committee, 
'No AED, No Match, No Training', and we would like 
to point out that booster education is equally important 
to keep the survival rate at 80%. 
 
Ethical Statement 
      The study received approval from the Balıkesir 
Atatürk City Hospital Scientific Research Ethics Com-
mittee (Decision no: 2023/1/10 and date: 06.04.2023) 
was carried out in compliance with the principles out-
lined in the Declaration of Helsinki. Written informed 
consent was obtained from all participating football 
coaches before their enrollment in the study. 
 
Authors’ Contribution  
      Study Conception: MY, AOK; Study Design: TŞ, 
AOK, BK; Supervision: TŞ, AOK; Funding: N/A; Ma-
terials: MY, AOK; Data Collection and/or Processing: 
BK, TŞ; Statistical Analysis and/or Data Interpreta-
tion: AOK, MY; Literature Review: MY, TŞ, BK; 
Manuscript Preparation: MY, AOK; and Critical Re-
view: BK, MY. 
 
Conflict of interest  
      The authors disclosed no conflict of interest during 
the preparation or publication of this manuscript.  
 
Financing  
      The authors disclosed that they did not receive any 
grant during conduction or writing of this study.  
 
Acknowledgments 
      We extend our sincere gratitude to all the profes-
sional football coaches in Turkey who participated in 
this study and to the instructors whose contributions 
made this research possible. 
 
 
REFERENCES 
 
1. Reisdorff EJ, Prodinger RJ. Sudden cardiac death in the athlete. 
Emerg Med Clin North Am. 1998;16(2):281-294. doi: 

224      The European Research Journal   Volume 11   Issue 2   March 2025



Eur Res J. 2025;11(2):217-225 Yazla et al

10.1016/s0733-8627(05)70004-3. 
2. Grubic N, Hill B, Phelan D, Baggish A, Dorian P, Johri AM. 
Bystander interventions and survival after exercise-related sud-
den cardiac arrest: a systematic review. Br J Sports Med. 
2022;56(7):410-416. doi: 10.1136/bjsports-2021-104623. 
3. Link MS, Myerburg RJ, Estes NA 3rd; American Heart Asso-
ciation Electrocardiography and Arrhythmias Committee of Coun-
cil on Clinical Cardiology, Council on Cardiovascular Disease in 
Young, Council on Cardiovascular and Stroke Nursing, Council 
on Functional Genomics and Translational Biology, and American 
College of Cardiology. Eligibility and Disqualification Recom-
mendations for Competitive Athletes With Cardiovascular Abnor-
malities: Task Force 12: Emergency Action Plans, Resuscitation, 
Cardiopulmonary Resuscitation, and Automated External Defib-
rillators: A Scientific Statement From the American Heart Asso-
ciation and American College of Cardiology. Circulation. 
2015;132(22):e334-338. doi: 10.1161/CIR.0000000000000248. 
4. Meyer O. ILCOR-Advisory Statement: Education in Resusci-
tation. Resuscitation. 2004;61(3):368. doi: 10.1016/j.resuscita-
tion.2004.02.011. 
5. Søreide E, Morrison L, Hillman K, et al.; Utstein Formula for 
Survival Collaborators. The formula for survival in resuscitation. 
Resuscitation. 2013;84(11):1487-1493. doi: 10.1016/j.resuscita-
tion.2013.07.020. 
6. Bhanji F, Mancini ME, Sinz E, et al. Part 16: education, im-
plementation, and teams: 2010 American Heart Association 
Guidelines for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation. 2010;122(18 Suppl 3):S920-
933. doi: 10.1161/CIRCULATIONAHA.110.971135. 
7. Standards and guidelines for Cardiopulmonary Resuscitation 
(CPR) and Emergency Cardiac Care (ECC). National Academy of 
Sciences - National Research Council. JAMA. 1986;255(21):2905-
2989. 
8. Mani G, Annadurai K, Danasekaran R. Bystander car-
diopulmonary resuscitation in out of hospital cardiac arrest: 
need of the hour. Afr Health Sci. 2015;15(1):307-309. doi: 
10.4314/ahs.v15i1.43. 
9. Cheng A, Magid DJ, Auerbach M, et al. Part 6: Resuscitation 
Education Science: 2020 American Heart Association Guidelines 
for Cardiopulmonary Resuscitation and Emergency Cardiovas-
cular Care. Circulation. 2020;142(16_suppl_2):S551-S579. doi: 
10.1161/CIR.0000000000000903. 
10. Boet S, Bould MD, Pigford AA, et al. Retention of Basic Life 
Support in Laypeople: Mastery Learning vs. Time-based Educa-
tion. Prehosp Emerg Care. 2017;21(3):362-377. doi: 
10.1080/10903127.2016.1258096. 
11. Anderson R, Sebaldt A, Lin Y, Cheng A. Optimal training fre-
quency for acquisition and retention of high-quality CPR skills: 

A randomized trial. Resuscitation. 2019;135:153-161. doi: 
10.1016/j.resuscitation.2018.10.033. 
12. O'Doherty D, Dromey M, Lougheed J, Hannigan A, Last J, 
McGrath D. Barriers and solutions to online learning in medical 
education - an integrative review. BMC Med Educ. 
2018;18(1):130. doi: 10.1186/s12909-018-1240-0. 
13. Serwetnyk TM, Filmore K, VonBacho S, et al. Comparison 
of Online and Traditional Basic Life Support Renewal Training 
Methods for Registered Professional Nurses. J Nurses Prof Dev. 
2015;31(6):E1-10. doi: 10.1097/NND.0000000000000201. 
14. Yazla M, Szarpak L, Kocak AO, et al. Assessment of basic 
life support theoretical knowledge of football coaches after tra-
ditional and online education. Medicine Science. 2024;13(1):209-
211. doi: 10.5455/medscience.2023.09.197. 
15. Woollard M, Whitfield R, Newcombe RG, Colquhoun M, Vet-
ter N, Chamberlain D. Optimal refresher training intervals for 
AED and CPR skills: a randomised controlled trial. Resuscitation. 
2006;71(2):237-247. doi: 10.1016/j.resuscitation.2006.04.005. 
16. Oermann MH, Kardong-Edgren SE, Odom-Maryon T. Effects 
of monthly practice on nursing students' CPR psychomotor skill 
performance. Resuscitation. 2011;82(4):447-53. doi: 
10.1016/j.resuscitation.2010.11.022. 
17. Chamberlain D, Smith A, Woollard M, et al. Trials of teaching 
methods in basic life support (3): comparison of simulated CPR 
performance after first training and at 6 months, with a note on 
the value of re-training. Resuscitation. 2002;53(2):179-187. doi: 
10.1016/s0300-9572(02)00025-4. 
18. Pedersen TH, Kasper N, Roman H, et al. Self-learning basic 
life support: A randomised controlled trial on learning conditions. 
Resuscitation. 2018;126:147-153. doi: 10.1016/j.resuscita-
tion.2018.02.031. 
19. Larsen MP, Eisenberg MS, Cummins RO, Hallstrom AP. Pre-
dicting survival from out-of-hospital cardiac arrest: a graphic 
model. Ann Emerg Med. 1993;22(11):1652-1658. doi: 
10.1016/s0196-0644(05)81302-2. 
20. Martinez M, Kim JH, Friedman EM, Chung EH. Cardiac 
player health and safety: a call to action. Br J Sports Med. 
2024:bjsports-2023-107119. doi: 10.1136/bjsports-2023-107119. 
21. Panhuyzen-Goedkoop NM, Wellens HJ, Verbeek ALM, Piek 
JJ, Peters RJG. Immediate Bystander Cardiopulmonary Resusci-
tation to Sudden Cardiac Arrest During Sports is Associated with 
Improved Survival-a Video Analysis. Sports Med Open. 
2021;7(1):50. doi: 10.1186/s40798-021-00346-2. 
22. Jensen TW, Ersbøll AK, Folke F, et al. Training in Basic Life 
Support and Bystander-Performed Cardiopulmonary Resuscita-
tion and Survival in Out-of-Hospital Cardiac Arrests in Denmark, 
2005 to 2019. JAMA Netw Open. 2023;6(3):e233338. doi: 
10.1001/jamanetworkopen.2023.3338.

The European Research Journal   Volume 11   Issue 2   March 2025               225

https://doi.org/10.1016/s0733-8627(05)70004-3
https://doi.org/10.1136/bjsports-2021-104623
https://doi.org/10.1161/cir.0000000000000248
https://doi.org/10.1016/j.resuscitation.2004.02.011
https://doi.org/10.1016/j.resuscitation.2004.02.011
https://doi.org/10.1016/j.resuscitation.2013.07.020
https://doi.org/10.1016/j.resuscitation.2013.07.020
https://doi.org/10.1161/circulationaha.110.971135
https://doi.org/10.4314/ahs.v15i1.43
https://doi.org/10.1161/cir.0000000000000903
https://doi.org/10.1080/10903127.2016.1258096
https://doi.org/10.1016/j.resuscitation.2018.10.033
https://doi.org/10.1186/s12909-018-1240-0
https://doi.org/10.1097/nnd.0000000000000201
https://doi.org/10.5455/medscience.2023.09.197
https://doi.org/10.1016/j.resuscitation.2006.04.005
https://doi.org/10.1016/j.resuscitation.2010.11.022
https://doi.org/10.1016/s0300-9572(02)00025-4
https://doi.org/10.1016/j.resuscitation.2018.02.031
https://doi.org/10.1016/j.resuscitation.2018.02.031
https://doi.org/10.1016/s0196-0644(05)81302-2
https://doi.org/10.1136/bjsports-2023-107119
https://doi.org/10.1186/s40798-021-00346-2
https://doi.org/10.1001/jamanetworkopen.2023.3338

