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High school basic life support 
training: Is the trainer’s experience 
of cardiopulmonary resuscitation 
in the actual setting important? A 
randomized control trial
Ali Sanati, Ali Ansari Jaberi1, Tayebeh Negahban Bonabi2

Abstract:
BACKGROUND: Although basic life support (BLS) has been taught in school by a variety 
of professionals, it is still unclear that, whether the instructor’s previous cardiopulmonary 
resuscitation (CPR) experience is an important factor. This study aimed to compare the effect of 
BLS training, based on trainer experience in actual situations, on knowledge and skills of secondary 
high school students.
MATERIALS AND METHODS: In this randomized controlled trial, 150 high school students were 
selected based on the inclusion criteria and then assigned into two groups, (76 in Group A), and (74 
in Group B) randomly. Both groups were trained according to adult BLS: 2020 American Heart 
Association guidelines on mannequins in three 60 min in‑person training sessions. The knowledge 
and skill scores were measured for both groups before, immediately, and 1 month after intervention 
by a questionnaire. Data were analyzed by the SPSS software version 22, using Chi‑square, 
Mann–Whitney U, repeated‑measure ANOVA tests, and statistically modeling at a significance 
level of 0.05.
RESULTS: There were no significant differences between groups regarding demographic 
characteristics. The knowledge and skill scores in both groups increased significantly compared 
to baseline immediately and 1 month after the intervention (P = 0.001). However, there was no 
significant difference in knowledge scores between groups (P = 0.076(. However, at the immediacy 
and 1 month after the intervention, the skill score in “Group A” was significantly higher than the 
“Group B” (P = 0.001).
CONCLUSIONS: The trainer’s experience of CPR in the actual setting in the transfer of BLS 
knowledge is not important, but it improved Student’s BSL skill acquisition score.
Keywords:
Basic cardiac life support, cardiopulmonary resuscitation, knowledge, motor skill, training

Introduction

Out‑of‑hospital cardiac arrest (OHCA) is 
the leading cause of death worldwide 

and is defined as the loss of mechanical 
function of the heart along, with the absence 
of systemic circulation, in outside a hospital 
setting. The exact out‑of‑hospital cardiac 

burden for public health is unknown, 
because, a significant number of cases 
occur in the absence of emergency medical 
services (EMS).[1] According to the autopsy 
results, 74.8% of sudden cardiac death 
were due to ischemic heart disease. The 
Cardiac Registry to Enhance Survival in 
2019 reported that, the incidence of EMS for 
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OHCA at any age was 76.5 per 100,000 population, and 
the survival rate after receiving cardiac arrest treatments 
by out‑of‑hospital EMS was 10.6%.[2]

After a cardiac arrest, when the EMS staff arrives, 
which can be after 8–12 min or more, the brain has 
already begun to die. Therefore, there is a time 
frame for cardiopulmonary resuscitation (CPR) by 
nonprofessionals present at the scene[3] and in most cases, 
CPR performed by nonprofessionals fills the time gap of 
the presence of EMS staff.[4]

Researchers believe that, resuscitation by nonprofessionals 
can improve the desired outcomes of the nervous 
system.[5] Results of a systematic review showed that, 
lay person basic life support (BLS) skills training can 
lead to ensure timely implementation of life‑saving 
measures.[6] One promising strategy to increase the 
number of educated people in the community is to 
implement CPR training in schools. In this regard, the 
American Heart Association (AHA) has declared CPR 
training mandatory in schools.[7] Evidences showed that, 
BLS training for students leads to increased bystander’s 
CPR.[8,9] The World Health Organization has also 
supported, the CPR training in schools.[10]

Although CPR has been taught in school by a variety of 
professional groups, researchers believe that, there is no 
standard method of implement this[11] and there is limited 
knowledge about the main challenges of BLS training 
among high school students.[12,13] Hence, the answer to 
the following question is still unclear that, whether the 
instructor’s previous experience of performing CPR 
in the actual situations is an important factor? Due to 
the limited evidence in this regards, this study aimed 
to compare the effect of CPR training, based on trainer 
experience in actual situations, on knowledge and skills 
of secondary high school students.

Materials and Methods

Study design and setting
This double‑blind, randomized controlled trial was 
performed from October 2020 to November 2020; aimed 
at comparing the effect of BLS training, based on trainer 
experience in actual situations, on knowledge and skills 
of secondary high school students in Neyriz in Fars 
province, Iran.

Study participants and sampling
Evidence shows that, BLS training could be successfully 
implemented in a wide range of students. While, older 
children are more successful in testing,[14] based on this, 
high school students were considered in this study. The 
study population included all high school students in 
Neyriz, who were studying in public, nonprofit and 

vocational secondary high schools, and the research 
samples include all students of different years of 
secondary high school who want to be in the study and 
met the inclusion criteria. The inclusion criteria were: 
Official membership in the population of secondary high 
school students in Neyriz, informed and written consent 
to participate in the study, no history of receiving a 
parallel education from similar classes or workshops and 
having the physical ability appropriate to the training 
course, the exclusion criteria were: Withdrawing from 
the study, student dropout and absence from training 
classes for at least one session.

Due to the COVID‑19 pandemic and the restrictions on 
students’ attendance at schools, sampling was initially 
done through convenience sampling method. So that, the 
schools were selected that, they were part‑time and the 
principals and the parents of the students were allowed 
to start the study. At first one class was selected from 
the schools by random lottery method. Eligible students 
in the selected classes were divided into two groups, 
based on the previous grade point average, equally. It 
should be noted that in Iran, girls “and boys” schools are 
separated. Each group of students was assigned to an 
instructor through a lottery method. One group trained 
by an instructor who was a prehospital EMS nurse 
and has CPR experience in a real‑situation (Group A), 
and another group trained by a nurse who was a Red 
Crescent employee and has no real‑situation CPR 
experience (Group B). Both of the instructors were male, 
certified, and in terms of age, CPR teaching experience, 
and communication and verbal skills were almost the 
same. Because the male students were more available 
and volunteer than girls, the number of boys in the two 
groups was higher.

Sample size based on previous studies was considered to 
be 150 (76 in Group A and 74 in Group B), according to 
the following formula with a standard deviation 3.91 and 
the effect size of the knowledge score at the confidence 
level of 95% and power for 90%.

n = 2 (z1‑α/2 + z1‑β) σ
2/d2

Data collection tool and technique
The data collection tool consisted of two parts: The 
first part included a demographic characteristic: (age, 
gender, field of study, degree, and total grade point 
average). The second part included a researcher‑made 
questionnaire to assess students’ CPR knowledge and 
skills, which was designed based on the Adult Basic Life 
Support: 2020 AHA Guidelines for CPR and Emergency 
Cardiovascular Care.[15] The knowledge assessment tool 
included 20 four‑answer choice questions about the 
concept of cardiac arrest and BSL components. Students’ 
CPR skills assessment tool was designed in two parts: 
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A “Self‑report Questionnaire” and the “Practical Skills 
Assessment Checklist.” The “Self‑report” section of the 
skills assessment consists of 10 scenarios that, measure 
students’ readiness for response to cardiac arrest and 
BLS performance in a four‑answer choice question. The 
“Practical Skills Assessment Checklist,” with a cardiac 
arrest scenario, assessed students’ performance in 10 areas 
with 45 items, including: “Personal Protection,” “Scene 
Safety,” “Patient Response,” “Recovery Position,” “Ask 
for Emergency Help,” “Respiratory Assessment,” “Pulse 
Assessment,” “Positioning the Patient,” “Principles of 
Chest Compression,” and “Airway Administration.” 
Each correct answer choice or action gained one point 
and each incorrect answer or action loses one point. The 
range of knowledge score was 0–20 and for skill score 
was 0–55.

To determine the content validity of the tool, both 
qualitative and quantitative methods were used. In the 
qualitative part, the tool was provided to 11 professors 
and specialists in the field of nursing and CPR. The Waltz 
and Basel validity approach[16] was used to determine 
the quantitative content validity index (CVI), which 
relates to the relevance, simplicity, and clarity of the 
items. The final version of the questionnaire includes: 
20 four‑four‑choice questions for measuring knowledge, 
10 four‑choice scenario‑based questions for measuring 
self‑report skills, and 45 item of a scenario for skill 
assessment checklists. The CVI for skill checklist was 
calculated 1, for self‑report Skills questions were 0.909 
and CVI for knowledge questions was 0.959. The CVI 
scores of all items were greater than 9. Therefore, they 
were accepted. It should be noted that, some items 
in terms of writing and some options in terms of the 
order of appearance were corrected with the opinion of 
professors.

After approving the proposal and obtaining the code of 
ethics with REC number: IR.RUMS.REC.1398.210 from 
research council of Rafsanjan University of Medical 
Sciences and also presenting an introduction letter to the 
Shiraz University of Medical Sciences and then education 
department of Neyriz, sampling was performed. After 
allocation the samples into two groups, students’ 
knowledge and skills were first measured as a pretest. 
Then, BLS training was performed in two groups on 
separate days at schools.

The educational content for both groups was based on 
Adult Basic Life Support: 2020 AHA Guidelines for CPR 
and Emergency Cardiovascular Care, and the training 
was performed on mannequins in three consecutive 
sessions, out of school time. The first two sessions on the 
first 2 consecutive days were for teaching cardiac arrest, 
BLS principals, questioning, and course discussions. The 
third session was held on the 3rd day to practice and 

repeat the skill. The average duration of the training 
sessions was 60 min. Finally, 1 day and 1 month after 
the completing the course, students’ knowledge and 
skills were examined by the researcher colleague who 
was an EMS nurse and had experience of BLS teaching 
at schools.

To avoid bias in how to answer questions and how to 
evaluate and grade, students and the examiner were 
blind to the main objectives of the study and trainer’s 
experiences. In this way, the students and the nurse who 
conducted the tests, did not aware about the purpose of 
the research and how to allocate the samples in the study 
groups. All three stages of the test were performed at the 
school where the students were trained.

Ethical consideration
In order to observe the ethics in the research, the 
proposal was approved by the research council of 
Rafsanjan University of Medical Sciences and the code 
of ethics was obtained from the research committee of 
this university (code of ethics: IR.RUMS.REC.1398.210). 
Furthermore, before starting work, the necessary 
permission was obtained from the provincial education 
department to conduct the study. After attending the 
schools, students were informed that their participation 
or nonparticipation in the training course would have 
no effect on their school education program, and their 
participation in the training course is completely 
voluntary.

Data were analyzed using SPSS software version 22 
(IBM Company Armonk, NY, USA), by Kolmogorov–
Smirnov statistical tests (to determine the normality of 
quantitative data distribution), Chi‑square statistical 
tests (to compare ratios), Mann–Whitney U‑test (to 
compare the means in between groups), the repeated 
measure ANOVA and statistical modeling were used 
to compare time by time, the mean of knowledge and 
skill score in repeated measurements between and 
among the studied groups. A significance level of 0.05 
was considered.

Results

In the current study, a total of 159 high school students 
were assessed. About, 9 students were excluded due to 
noncompliance with exclusion criteria. The sampling 
details were explained in consort flow diagram [Figure 1].

The data from 150 secondary high school students were 
analyzed (76 in Group A and 74 in Group B). The results 
of Kolmogorov–Smirnov showed that, with the exception 
of age, and the mean scores of the previous year, all of 
the quantitative variables distributed normally. The data 
analysis results showed that, the mean and standard 
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deviation of the age of the samples was 16.21 ± 0.945 with 
a minimum of 15 and a maximum of 18 years. The gender 
of 44 (29.3%) were female and 106 (76.7%) were male. In 
terms of the field of study, 20 (13.3%) were studied in 
natural sciences course, the course of 31 (20.7%) were 
mathematics, 44 (29.3%) were humanistic, and 55 (36.7%) 
were studying in the field of “technical and professional.” 
No statistically significant difference was observed 

between the study groups regarding age, gender the mean 
scores of the previous year, and the field of study [Table 1].

To examine the changes of the knowledge and skill scores 
during consecutive measurement times (time effect), 
among the study groups over the time (group effect), 
and knowledge score changes over time taking into 
account the effect of groups (interaction between time 

Table 1: Comparison of the demographic characteristics across the studied groups
Variables Group A (n=76), n (%) Group B (n=74), n (%) P
Gender*

Male 54 (71.1) 52 (70.3) 0.916
Female 22 (29.9) 22 (29.7)

Grade
Tenth 30 (39.5) 30 (40.5) 0.990
Eleventh 19 (25) 18 (24.3)
Twelfth 26 (35.1) 27 (35.5)

Field of study*
Natural sciences 10 (13.2) 10 (13.5) 0.999
Mathematics 16 (21.1) 15 (20.3)
Humanistic 22 (28.9) 22 (26.7)
Technical and professional 28 (36.8) 27 (36.5)

Mean scores of the previous year**, median (quartile range) 18±0.02 18±0.5 0.751
Age**, median (quartile range) 15±0 17±0 0.574
*Chi‑square test, **Mann–Whitney U

Enrollment Assessed for eligibility
(n = 159)

Excluded (n = 9)
• Not meeting inclusion criteria (n = 9)
• Declined to participate (n = 0)
• Other reasons (n = 0)

Randomized (n = 150)

Allocation

Analysis

Allocated to group1 (n = 76)
• Received allocated intervention (n = 76)
• Did not receive allocated intervention
  (n = 0)

Allocated to group2 (n = 74)
• Received allocated intervention (n = 74)
• Did not receive allocated intervention
  (n = 0)

Lost to follow-up (because of exclusion
criteria & absence for post test) (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (because of exclusion
criteria & absence for post test) (n = 0)
Discontinued intervention (n = 0)

Analysed (n = 76) 
• Excluded from analysis (n = 0)

Analysed (n = 74) 
• Excluded from analysis (n = 0)

Follow-Up

Figure 1: CONSORT 2010 flow diagram
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and group), the repeated measure ANOVA was used. 
The results of Mauchly’s Sphericity test showed that, the 
correlation coefficients of the consecutive measurements 
were significantly different (P < 0.0001). Hence, the 
correlation equation precondition was not accepted. 
Therefore, Greenhouse‑Geisser correction coefficient 
was used to report P values.

The results of multivariate test for knowledge score 
showed that, the effect of interaction between time and 
group (P = 0.082), the effect of time (P = 0.001) is statistically 
significant, which means that the comparison of the mean 
scores of knowledge within the groups is statistically 
different. However, the results of between subject effect 
test of the group effect (the intergroup comparison) did 
not show a statistically significant difference (P = 0.076).

The results of multivariate test for skill score showed 
that, the effect of time and group (P = 0.001), and also the 
effect of interaction between time and group (P = 0.001), 
was statistically significant [Table 2 and Figure 2], so 
to examine the interaction between time and group in 
detail, statistical modelling was used.

In within group comparison, the results of pairwise 
comparison of skill scores between the three stages 
showed a statistically significant difference (P = 0.001). 
So that, in both groups, the mean difference and 
standard error of the skill scores at immediately after 
the intervention were significantly higher than the 
pretest and 1 month after the intervention (P = 0.001), 
and the skill scores at 1 month after the intervention 
were significantly lower than the immediately after the 
intervention score (P = 0.001) [Table 3 and Figure 3].

In between group comparison, the results of Pairwise 
comparison of the mean difference and standard error 
of skill scores showed that, there was no statistically 
significant difference between the two groups 
in the pretest scores (P = 0.128). However, at the 
immediately and 1 month after the training, the skill 
score in the “Group A” was significantly higher than 
the “Group B” (P = 0.001) [Table 4].

Discussion

The results of the present study showed that, although the 
knowledge score was improved in both groups after the 
intervention, but the change in knowledge score between 
two study groups in consecutive measurements was not 
statistically significant. Students’ skill scores improved 
immediately and 1 month after the intervention. 
Although the CPR skill score had a significant drop in the 
third measurement, but, the students who were trained by 
a previous CPR experienced instructor in real‑situations, 
performed significantly better than others.

In different studies, CPR training for schoolchildren 
conducted with a variety of professions such as: 

Figure 2: The knowledge scores changes in the study groups in three time 
measurements

Table 3: Pairwise comparison of mean changes and standard error of skill score both groups
Trial Group A Mean difference±SE P* Group B Mean difference±SE P*
Pretest

Immediately after intervention −37.816±0.431 0.001 −34.568±0.437 0.001
1 month after intervention −31.605±0.482 0.001 −25.189±0.488 0.001

Immediately after intervention
Pretest 37.816±0.431 0.001 34.568±0.437 0.001
1 month after intervention 6.211±0.356 0.001 9.378±0.360 0.001

1 month after intervention
Pretest 31.605±0.482 0.001 25.189±0.488 0.001
Immediately after intervention −6.211±0.356 0.001 −9.378±0.360 0.001

*Adjustment for multiple comparisons: Bonferroni. SE=Standard error

Table 2: Comparison of mean and standard deviation 
of skill score across the study groups at three times 
of measurement
Variables Mean±SD P*

Group A Group B
Before intervention 6.05±1.55 5.80±1.51 P=0.001
Immediately after intervention 45.51±2.73 40.94±3.36
1 month after intervention 39.92±3.54 32.97±4.51
*Interactive between group and time effect. SD=Standard deviation
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Teachers,[17,18] doctors,[19] nurses,[20] emergency personnel,[21] 
medical students, [22] certified BLS instructors,[23] 
lifesavers,[24] and student’s self‑regulated.[25,26] However, 
there is a perception that, teachers with their professional 
competencies such as teaching skills can provide 
their students BLS skills in a sustainable manner.[27] 
However, teachers are skeptical of performing this role 
properly.[28] Therefore, researchers have considered the 
presence of medical professionals as mentors in this field 
necessary.[29]

Despite the importance of the issue, limited studies 
have been conducted to answer the question of among 
the health system specialists who is more qualified 
for teaching BSL in schools. Researchers have paid 
so far, less attention to the role of the previous CPR 
experiences of BSL trainers in actual situations. In some 
studies, the instructor’s previous experience teaching 
CPR has been cited and contradictory results have been 
reported. In some studies, researchers concluded that, 
having previous teaching experience of instructors 
for BSL is not an important factor and trained trainers 
enabled high school students to respond to OHCA to 
increase overall bystander CPR rates.[12,30,31] Researchers 
also found that there was no advantage between 

medical students, physical education student teachers 
and registered nurses in CPR training in schools.[30] In 
another study, focusing on peer‑to‑peer education, the 
researchers showed that the high school peer education 
model could be an effective way to teach BLS in schools 
due to a lack of funding and trained educators.[32] 
However, some researchers have stated that, doctors 
with experience working in emergency medicine, 
may act as consultants in BSL projects in schools to 
improve the quality of training[18] or they may act 
as trainers for the trainers.[29] In some other studies, 
researchers have emphasized on the role of education 
methods in BLS training, including role‑playing 
models,[33] electronic and traditional methods.[34] In 
addition, in other researches, scenario‑based and 
problem‑oriented methods have been mentioned as 
effective methods.[35,36]

Limitation and recommendation
This study, for the first time, considered the role of 
trainers’ previous real time CPR experiences in the 
transfer of CPR knowledge and skills and showed its 
importance in the quality of the BSL skills transferring. 
Despite the fact that, in this study the researchers tried 
to obtain accurate results by carefully designing and 
controlling confounding factors, we were faced with 
the closure and partial closure of schools due to the 
COVID‑19 epidemic and as a result of limited access to 
students, there was a possibility of choice bias. But we 
tried to select an equal number of students from each 
school and each class for both study groups. On the 
other hand, in this study, due to the lack of access to 
smart mannequins, the quality of chest pressure was not 
evaluated and compared. Therefore, it is recommended 
to repeat the study with smart mannequins.

Conclusions

The results of this study showed that, having the 
experience of CPR in the real situation of trainers is not 
important in transferring BLS knowledge. However, it 
plays an important role in improving students’ practical 
skills and to be efficient to empower high school students 
to response for OHCA as a first responders. The results of 
this study can be useful in selecting appropriate trainers 
for teaching social skills in schools as well as in policies 
to manage OHCA cases.
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Figure 3: The skill scores changes in the study groups in three time measurements
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Group B

*Adjustment for multiple comparisons: Bonferroni. SE=Standard error
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