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Abstract  Introduction / Aim: Considering the known decline in CPR skills with time and the importance of adequate 

CPR skills in the provision of effective bystander CPR for victims of out-of-hospital cardiac arrest, knowledge of retained 

CPR skills after a period of training in CPR becomes useful for planning. This study aimed at ascertaining the level of 

retained CPR skills in a group of Nigerian University students 15 months after standard (conventional) CPR training. 

Materials and Methods: A quasi-experimental design was used with the initial cohort of seventy who had their first 

exposure to CPR training using the conventional method. Fifteen months later, sixty-five of them -50 (76.92%) females and 

15 (23.08%) males with age range of 18 to 29 years and mean of 22.22  2.64 (SD) had their CPR skills re-assessed by the 

same instructor based on a modified American Heart Association CPR Skills Evaluation Guide. The Statistical Package for 

Social Sciences (SPSS) was used to analyse the data. Descriptive statistics and student’s t-test were employed in the analysis 

with P-value set at .05. Results: In all, average of 61.85%of them retained CPR skills of 60% and above, considered good 

enough for effective bystander CPR provision. There were significant losses in their CPR skills involving the scene safety 

and call for help, rescue breaths, and cycle/min and placement of victim in correct recovery position domains (P < .001), but 

not in the chest compression skills (P > .05). Conclusion/Recommendation: Although some of the participants had 

significant losses in some of the CPR skills domains, they generally had good retained CPR skills for effective bystander CPR 

provision. More related studies are needed in the country as a way of increasing awareness and producing more potential 

bystander CPR providers in Nigeria. 
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1. Introduction 

The roles of teachers in training school children as 

potential bystander cardiopulmonary resuscitation (CPR) 

providers as well as potential CPR providers themselves in 

schools and the larger societies have been documented 

[11-14]. For teachers to effectively carry out the Effective 

bystander cardiopulmonary resuscitation (CPR) can only be 

guaranteed if the trained potential providers are able to retain 

their skills for a reasonable period of time before re-training 

programmes. The public health burden of out-of-hospital 

cardiac  arrest  (OHCA) is  global  involving  both the  
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developed and developing nations of the world [1-7]. 

Awareness of bystander cardiopulmonary resuscitation in 

our environment is still poor and needs serious improvement 

[8]. Unlike the advanced and some developing economies 

around the globe, there are just few reports on the retention 

of bystander CPR skills in Nigeria [9-11]. In our determined 

advocacy for inclusion of teaching and training in bystander 

cardiopulmonary resuscitation in Nigerian schools, there is 

need for adequate relevant reports on this subject for 

evidence-based decisions. University students of Human 

Kinetics and Health Education occupy a very good position 

in this advocacy both as practitioners in community and 

public health education and as potential teachers in both 

primary and secondary schools. 

A group of such Nigerian University youths were trained 

in bystander CPR over a year ago using the conventional 

(standard) method This study aimed at assessing their 

retained CPR skills fifteen (15) months after their initial 

training to confirm their potential readiness to provide 
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effective bystander CPR services to possible victims of 

out-of-hospital cardiac arrest (OHCA). We hypothesized that: 

(1) most of them would have poor retained CPR skills and as 

such would not be able to provide effective bystander CPR 

services for potential victims of OHCA; and (2) their 

retained CPR skills would have dropped significantly from 

their earlier immediate post-training CPR skills levels 15 

months ago. 

2. Materials and Methods 

2.1. Study Design 

This report is part of a follow up of a randomised 

experimental study which was carried out in March    

2018 when this cohort were trained on bystander 

cardiopulmonary resuscitation (CPR) using the 

conventional method. The participants (University students 

of the Department of Human Kinetics and Health Education, 

Faculty of Education, University of Port Harcourt) who 

were initially seventy (70) in the cohort were re-assessed on 

their CPR skills fifteen (15) months after the initial training 

without another training. 

They were exposed to the same simulated scenarios    

of a victim of out-of-hospital cardiac arrest (OHCA)   

using manikins. The same American Heart Association 

(AHA)-certified Assessor who assessed the same 

participants in 2018 re-assessed their CPR skills using   

the same modified AHA Skills Evaluation Guide. The 

assessment involved four domains for the conventional 

technique (method) – (1) Scene Safety and call for Help 

(SS), (2) Chest Compression (CC), (3) Airway / Rescue 

Breaths (RB) and (4) Cycle / min and Placement of Victim 

in correct Recovery Position (RP). 

2.2. Study Cohort 

It was easy to match the retained skills of each participant 

with the earlier immediate post-training skills using their 

matriculation numbers indicated on each scoring sheet. In 

all, only sixty-five (65) in the earlier cohort of seventy (70) 

participants were available for the re-assessment of the 

retained CPR skills in June 2019. 

The following null hypotheses were generated and tested: 

Ho1 – most of them would have poor retained CPR skills 

and as such would not be able to provide effective 

bystander CPR services for potential victims of OHCA; and 

Ho2 - their retained CPR skills would have dropped 

significantly from their earlier immediate post-training 

skills levels after 15 months of their earlier training. 

2.3. Determination of Good and Poor CPR Skills  

As in earlier reports [10-13], for each of the four domains 

of the CPR skills, retention of at least 50% of the 

post-training CPR skills is considered as acceptable or good 

while scores less are deemed poor or unacceptable. 

2.4. Data Analysis 

The statistical Package for Social Sciences (SPSS) was 

used to analyse the data. Besides the descriptive statistics, 

the paired sample T-test was used to analyse the data 

collated in 2018 and the present. The significance level was 

set at P < 0.05. 

2.5. Ethical Approval and Participants Consent 

As was explained earlier [12,13], Institutional Consent 

was not considered necessary because the work was 

relevant to the training and teaching of ‘Safety Education 

and First Aid’ that is part of the participants’ course work. 

Moreover, the study is very non-invasive and the 

participants were also very much interested in the study as it 

offered them the opportunity to learn this very important 

safety skill. 

3. Results 

Fifty (50) females and fifteen (15) males participated in 

this retention phase of this study with age range of 18 to 29 

years and mean age of 22.22 + 2.64 (SD).    

Table 1 shows the comparison of the immediate post 

training CPR skills of the participants and their retention 

after 15 months with the best retention found in chest 

compression having 57 (87.3%) while the worst was in 

remembering what to do to maintain scene safety and call 

for help first as only 30 (46.2%) retained this skill. 

Thirty-five (53.9%) retained good maintenance of airway 

and rescue breaths skill while the cycle /min and placing the 

victim in the correct recovery position had 39 (60%) having 

good retention.  

This result shows the rejection of the first hypothesis as 

most of them had good CPR skills of 60% and above (In all, 

average of 61.85% of them retained CPR skills of 60% and 

above). 

Mean immediate post- training and retention CPR skills 

of the participants with their mean and percentage losses are 

found in Table 2. The least loss in skills was found in the 

same chest compression with only 7.13% while the greatest 

loss was in the scene safety and call for help with 47.41% 

loss.  

Table 3 shows the paired sample T-test analysis of the 

immediate post-training and retention skills of the 

participants. This confirms that only in chest compression 

skill did the participants have no significant difference 

between their immediate post-training skill and the retained.  

This result gives an acceptance of the second hypothesis 

because significant differences were found in the immediate 

post-training CPR skills and the retained in three of the four 

domains assessed. 
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Table 1.  Comparison of the immediate post training CPR skills of the participants and retention after 15 months 

Percentage 

of CPR 

skills 

Post-SS Post-CC Post RB Post-RP Ret-SS Ret-CC Ret-RB Ret-RP 

0 (0%)     4(6.2%) 2(3.1%) 2(3.1%) 1(1.5%) 

1(20%)     17(26.2%) ----- 14(21.5%) 14(21.5%) 

2 (40%) 1(1.5%) 4(6.2%) 3(4.6%) 3(4.6%) 14(21.5%) 6(9.2%) 14(21.5%) 11(16.9%) 

3 (60%) 5(7.7%) 2(3.1%) 21(32.3%) 3(4.6%) 20(30.8%) 12(18.5%) 17(26.2%) 18(27.7%) 

4 (80%) 36(55.4%) 26(40.0%) 26(40.0%) 35(53.8%) 10(15.4%) 10(15.4%) 7(10.8%) 13(20.0%) 

5 (100%) 23(35.4%) 33(50.8%) 15(23.1%) 24(36.9%) ------- 35(53.4%) 11(16.9%) 8(12.3%) 

Note: Post SS = Immediate post-training CPR scene & safety skill; Post CC = Immediate post-training CPR chest  compression skill; 

Post RB = Immediate post-training CPR rescue breath skill; Post RP = Immediate post-training CPR resting position skill; Ret SS, Ret 

CC, Ret RB and Ret RP stand for the retained skills, respectively. 

Table 2.  The mean CPR post-training and retention skills of the teachers comparedTable 2: Mean immediate Post- training and Retention CPR skills of the 
participants with their mean and percentage Losses 

  No Mean Std Dev. Std Mean Error Mean Loss % Mean Loss 

Pair1 
Post SS 65 4.24 .66 .08 

2.01 47.41 
Ret SS 65 2.23 1.18 .14 

Pair 2 
Post CC 65 4.35 .81 .10 

0.31 7.13 
Ret CC 65 4.04 1.26 .15 

Pair 3 
Post RB 65 3.81 .84 .10 

1.11 29.13 
Ret RB 65 2.70 1.44 .17 

Pair 4 
Post RP 65 4.23 .74 .09 

1.43 33.81 
Ret RP 65 2.80 1.36 .16 

Note: Post SS = Immediate post-training CPR scene & safety skill; Ret SS = Retained CPR scene & safety skill; Post CC = Immediate 

post-training CPR chest compression skill; Ret CC = Retained CPR chest compression skill; Post RB = Immediate post-training CPR 

rescue breath skill; Ret RB = Retained CPR rescue breath skill; Post RP = Immediate post-training CPR recovering  position skill; 

Ret RP = Retained CPR recovering position skill. 

Table 3.  The Paired Sample T-Test analysis of the immediate Post-training and Retention skills of the participants 

 

Paired Differences 

T Df 
Sig. 

(2-tailed) Mean 
Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 1 
Post-SS – 

Ret-SS 
2.01538 1.32868 .16480 1.68615 2.34461 12.229 64 .000 

Pair 2 
Post-CC – 

Ret-CC 
.30769 1.47821 .18335 -.05859 .67397 1.678 64 .098 

Pair 3 
Post-RB – 

Ret-RB 
1.10769 1.59220 .19749 .71316 1.50222 5.609 64 .000 

Pair 4 
Post-RP – 

Ret-RP 
1.43077 1.52037 .18858 1.05404 1.80750 7.587 64 .000 

Note:  P < 0.001; the null hypothesis here was accepted in three of the four CPR skills tested  as the differences between the 

immediate post-training CPR skills and the retained skills were very significant but was rejected in chest compression skill as the 

difference between the immediate post-training and retention skills was not significant. 

4. Discussion 

This Nigerian study on retention of CPR skills 15 months 

after the initial conventional CPR training has showed that 

although the participants lost significantly some of their 

earlier CPR skills, especially in relation to the domains of 

scene safety and call for help, rescue breaths and placement 

of victim in correct recovering position, they still generally 

had acceptably good CPR skills with impressive retained 

chest compression skills for effective possible bystander 

CPR provision to potential victims of OHCA.  

In a much earlier study, Wilson et al [14] reported that the 

participants had 60-70% average retention compared to their 

training scores. This is comparable to our present study 

which recorded 60% and above having good retention of all 

the CPR skills. According to Wilson et al [14], 16 (40%) of 

those retested were able to perform effective ventilations and 

compressions of the manikin while our study gave over 87% 

able to give effective chest compression and 53.9% capable 

of providing effective rescue breaths. In a study that aimed at 
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determining the skills and knowledge decay in first aid in 

those who are paid to respond to emergency situations  

within a workplace, using a choking victim scenario, 

Anderson at al [15] reported that compressions following the 

victim becoming unconscious showed classic signs of skill 

deterioration after 30 days.  

Although Nishiyama et al [16] concluded that the 

shortened compression-only CPR training programme 

appeared to help the general public retain CPR skills   

better than the conventional CPR training programme, 

conventional CPR programme was equally effective in 

training potential lay rescuers: call for emergency number 

had 50 (80.6%) for compression-only CPR as against 49 

(89.1%) for conventional. 

In Nigeria, the two previous related reports on retention of 

CPR skills agreed that conventional CPR training holds 

promise in our environment for retention of adequate CPR 

skills for effective bystander CPR provision [9,11]. In a 

related study in Flanders in 2014, Iserbyt and Mols [17] were 

able to show that the CPR skill performance and skill decay 

of Pedagogy students' CPR performance assessed 3 weeks 

and 12 months following reciprocal learning by an expert 

teacher versus a non-expert teacher resulted in students 

taught by theexpert demonstrating significantly higher chest 

compression rates, although this observation was not 

clinically relevant.They concluded that instructors with no 

certification and expertise in BLS can achieve equal learning 

outcomes,as certified instructors when applying reciprocal 

learning with task cards. In our present study with very 

satisfactory outcome even after 15 months a trained and 

certified American Heart Association (AHA) instructor 

trained and assessed the participants. Hupfl et al [18] in their 

meta-analysis showed that from three randomised trials that 

chest-compression-only CPR was associated with improved 

chance of survival compared with standard CPR (14% 

[211/1500] vs 12% [178/1531]; risk ratio 1·22, 95% CI 

1·01-1·46). However, in the secondary meta-analysis of 

seven observational cohort studies in that study [18], no 

difference was recorded between the two CPR techniques  

(8% [223/2731] vs 8% [863/11 152]; risk ratio 0·96, 95% CI 

0·83-1·11). 

To compare the effectiveness of different 

compression-to-ventilation methods during 

cardiopulmonary resuscitation (CPR) in patients with 

cardiac arrest, Ashoor et al [19] concluded that for adults, 

CPR 30:2 is associated with better survival and favourable 

neurological outcomes when compared to CPR 15:2 while 

for children, more patients receiving CPR with either 15:2 or 

30:2 compression-to ventilation ratio experienced favourable 

neurological function and survival. It is, therefore, certain 

that different methods could provide useful means of helping 

victims of cardiac arrest. Meanwhile, the major challenge to 

conventional (standard) technique in terms of providing 

enough potential bystander providers is the time it takes to 

train laypeople through this means compared to the chest 

compression-only CPR. 

Sarac and Ok [20] in their study involving different 

instructional methods for the training laypersons in CPR, 

discovered that the students trained using the traditional  
and case-based instruction methods showed better CPR 

performance than students in web-based instruction group 

that used video self-instruction as a learning tool. There is 

yet to be any study in Nigeria on CPR instructional method 

involving the video self-instruction method. 

Considering the period of 15 months before the 

re-assessment of the retention of skills in this Nigerian  

study, the outcome is very encouraging. Riggs et al [21] in 

their systematic review study opined that training sessions 

should utilise combinations of validated skill-specific 

training strategies, preferably including popular songs and 

feedback to help ensure skills retention. They further   

stated that refresher training, which focuses on skills and 

self-confidence rather than knowledge, should be undertaken 

every 3-6 months, although this timeframe needs further 

validation. The decay or decline in CPR competency has 

been documented globally necessitating the importance 

place of re-trainings for effective CPR provision to victims 

[22]. 

5. Strengths and Limitation of the Study 

Being one of the few studies in Nigeria on retention of 

CPR skills involving medically untrained students, as well 

as having the participants from different parts of Nigeria 

because the students were admitted based on a quota system 

policy of the Federal Government of Nigeria on admission 

into the Federal Universities, this type of study could have a 

multiplier effect as these potential teachers train their future 

students. However, the sample is understandably not large 

for a populous country like Nigeria. 

6. Conclusions 

 In all, average of 61.85% of the participants generally 

had acceptably good retained CPR skills (60% of CPR 

skills and above) 15 months after their initial training using 

the conventional CPR training method. 

 Although the participants lost significantly some of 

their earlier CPR skills, especially in relation to the domains 

of scene safety and call for help, rescue breaths and 

placement of victim in correct recovering position, that was 

not so in the chest compression skills where they had 

impressive retained chest compression skills for effective 

possible bystander CPR provision to potential victims of 

OHCA.  

7. Recommendations 

There is need for more related studies across the country 

with greater sample sizes involving more schools and work 

communities in order to increase the awareness of bystander 

CPR and the number of potential providers for victims of 

out=of-hospital cardiac arrest (OHCA) in our country. 
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