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Background: The effect of peer-led training in basic life support (BLS) in the education of 

medical students has not been assessed.

Subjects and methods: This study was a randomized controlled trial with a blinded outcome 

assessor. A total of 74 fourth-year medical students at Ehime University School of Medicine, 

Japan were randomly assigned to BLS training conducted by either a senior medical student 

(peer-led group) or a health professional (professional-led group). The primary outcome mea-

sure was the percentage of chest compressions with adequate depth (38–51 mm) by means of a 

training mannequin evaluated 20 weeks after BLS training. Secondary outcome measures were 

compression depth, compression rate, proportion of participants who could ensure adequate 

compression depth (38–51 mm) and adequate compression rate (90–110/minute), and retention 

of BLS knowledge as assessed by 22-point questionnaire.

Results: Percentage chest compressions with adequate depth (mean ± SD) was 54.5% ± 31.8% 

in the peer-led group and 52.4% ± 35.6% in the professional-led group. The 95% confidence 

interval (CI) of difference of the means was –18.7%   to 22.8%. The proportion of participants 

who could ensure an adequate mean compression rate was 17/23 (73.9%) in the peer-led 

group but only 8/22 (36.4%) in the professional-led group (P = 0.011). On the 22-point 

 questionnaire administered 20 weeks after training, the peer-led group scored 17.2 ± 2.3 

whereas the  professional-led group scored 17.8 ± 2.0. The 95% CI of difference of the means 

was –1.72 to 0.57.

Conclusion: Peer-led training in BLS by medical students is feasible and as effective as health 

professional-led training.
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Introduction
Providing basic life support (BLS) is an essential skill for the survival of a patient after 

cardiac arrest. Bystander cardiopulmonary resuscitation, one of the important skills 

in BLS, is associated with increased chances of survival with a twofold increase in 

survival rate.1 With more people trained in BLS, more lives can potentially be saved; 

however, the high cost in terms of time, money, and opportunity of traditional training 

programs limits the number of citizens trained to perform BLS.

Employing medical students as instructors could help increase the number of people 

with BLS skills. Several studies showed that medical students could successfully teach 

BLS to lay people.2–4 Their teaching skills and the training outcome, however, were 

poorly evaluated.
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Peer teaching and learning5 is a potentially effective 

method in medical education. Peer-led training in BLS by 

pairing senior and junior healthcare students can provide 

BLS skills of equally good quality as that provided by 

professional-led training.6,7 The Japanese system of medical 

education, however, is focused on education in a paternalistic 

manner.8 Although the concept of peer-led training in BLS 

is not new,9 arguments against peer teaching and learning by 

medical students are still common in Japan.

Therefore we conducted a study to compare  peer-led 

training versus health professional-led training in a 

 randomized controlled trial. The primary aim of our study 

was to  determine whether medical students could offer a level 

of training comparable with that provided by experts.

Subjects and methods
study design and participants
From April to May 2009, we conducted a randomized con-

trolled trial approved by the Institutional Review Board of 

Ehime University School of Medicine. Figure 1 shows the 

flow of participants in the trial. We recruited fourth-year 

medical students attending an objective structured clinical 

examination (OSCE) curriculum at Ehime University School 

of Medicine. None of the participants had prior BLS training. 

After the study aims were explained, the participants, who 

provided written informed consent, were allocated according 

to a Latin square design to either of the following two groups: 

one group instructed by senior medical students (peer-led 

group) and the other group instructed by healthcare profes-

sionals (professional-led group).

intervention (training)
Two-hour BLS training was conducted according to 

 American Heart Association (AHA) guidelines.10 One 

instructor taught three or four participants with a train-

ing mannequin and a training video (BLS for Healthcare 

Providers Video by AHA). The peer instructors were nine 

volunteers (five fifth-year and four sixth-year students) 

recruited from a  student-run group interested in BLS. All 

had undergone BLS training in their fourth year and passed 

the OSCE. Six (three fifth-year students and three sixth-year 

students) had completed the Immediate Cardiac Life Support 

(ICLS) course sponsored by Japanese Association for Acute 

Medicine (http://www.icls-web.com/index.html). The pro-

fessional instructors were 7 emergency medical technicians, 

2 anesthesiologists, and 2 nurses. The emergency medical 

technicians and nurses had completed the ICLS course; the 

anesthesiologists had completed the BLS provider course.

4th year medical students (n = 93)

Declined
(n = 19)

Randomization (n = 74)

Professional-led group
(n = 37, men = 26)

Peer-led group
(n = 37, men = 17)

Questionnaires immediatly after
BLS training

Questionnaires immediatly after
BLS training

Questionnaires 20 weeks after BLS
training (n = 27)

n = 5bn = 10b

n = 4a n = 10a

Questionnaires 20 weeks after BLS
training (n = 33)

Chest compression (n = 23, men = 8) Chest compression (n = 22, men = 14)

Figure 1 Flow of participants through trial. 
Notes: aDid not return for evaluation 20 weeks after basic life support (BLs) training. bDeclined evaluation. The data are presented as means ± standard deviation.
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Outcome measurements
We assessed BLS skills with the Laerdal Skill Reporter 

Resusci Anne and Acquisition™, a full-body recording 

 mannequin with a skill-reporting system.11 At 20 weeks after 

BLS training, participants were asked to perform continuous 

chest compressions on a mannequin for 3 minutes. For each 

resuscitation attempt, the rate and depth of compressions 

were recorded.

The participants’ retention of knowledge was evaluated 

immediately and 20 weeks after BLS training by 22-point 

questionnaire.4 Question 22 (chest compression rate) was 

adjusted according to the International Liaison Committee 

on Resuscitation (ILCOR) guidelines of 2005.10 Question 7 

was altered according to the relevant ambulance call number 

in Japan.

The primary outcome measure was percentage chest 

compressions with adequate depth (38–51 mm). Secondary 

outcome measures were compression depth, compression 

rate, proportion of participants who could ensure an adequate 

mean compression depth (38–51 mm) and adequate mean 

compression rate (90–110/minute),11 and the score on the 

22-point questionnaire. The adequate depth and rate of chest 

compressions were set according to a previous study11 and 

2005 AHA guidelines.

Blinding
Clearly, it was not possible to blind the participants and 

instructors to their allocated groups. However, the computer 

screen of the skill-reporting system was not visible to the 

participants and no feedback from the screen was given.11 

The questionnaires were scored by an investigator who was 

blinded to the status of the participants.

statistical analysis
We did not perform a power calculation to determine the 

sample size to detect the differences between the two groups 

because of the limitations of our setting. Since the number of 

fourth-year medical students attending an OSCE within their 

regular medical training was 93, we were limited to recruit-

ment of a maximum of that number. Therefore to compare 

the outcome measures between the groups we calculated the 

95% confidence intervals (CIs) for the difference between 

the two means instead of detecting a significant difference. 

We used the chi-square test to compare the proportion of 

participants who could ensure adequate compression rates 

or depths between the two groups.

Results
In total, 93 fourth-year students were recruited. The baseline 

characteristics of the participants were similar between the 

two groups (Table 1). Figure 1 shows the flow of participants 

through the trial. The professional-led group consisted of more 

men. A total of 14 participants (four in the peer-led group 

and ten in the professional-led group) did not return for the 

20-week follow-up after training. Moreover, 15 participants 

(ten in the peer-led group and five in the professional-led 

group) declined the evaluation of chest compressions. In total, 

of the 74 participants who underwent BLS training, 45 (23 in 

the peer-led group and 22 in the professional-led group) par-

ticipated in the evaluation of chest compressions.

Table 2 summarizes the outcome measures. The primary 

outcome (percentage chest compressions with adequate 

depth) was similar between the two groups, with a 95% CI 

of the difference of the means –18.7%   to 22.8%. One of the 

secondary outcome measures, proportion of participants 

who could ensure adequate compression rate, was 17/23 

(73.9%) in the peer-led group but only 8/22 (36.4%) in the 

professional-led group (P = 0.011). The questionnaire scores 

were similar between the two groups.

Discussion
This trial showed that peer-led training in BLS by medical 

students is feasible and as effective as health professional-

led training. The primary outcome measure, percentge chest 

compressions with adequate depth, was similar between 

the two groups, although the broad 95% CI of the differ-

ence between the means of the measure was inconclusive. 

Other outcome measures showed that the peer-led group per-

formed as well as or better than the professional-led group. 

The proportion of participants who could ensure adequate 

compression rate was significantly higher in the peer-led 

group than in the professional-led group. On the question-

naire score, the narrow 95% CIs of the difference in the means 

between the two groups both immediately and at 20 weeks 

after BLS training also suggest that training provided by 

the peer medical students was not inferior to that by the 

professionals.

Table 1 Demographic characteristics of student participants

Peer-led group Professional-led group

Age (years)  23.6 ± 1.5  24.0 ± 1.3
height (cm) 164.8 ± 7.5 167.3 ± 7.5
Weight (kg)  57.4 ± 12.9  58.0 ± 9.0

Note: Values are mean ± standard deviation.
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Medical students have been reportedly successfully 

involved in teaching BLS in various settings.2,4,12–14 In these 

studies, however, the teaching skills of medical students 

were not compared with those of experts. Additionally, 

evaluation of the quality of educational training is often 

 difficult.  Significance of randomized controlled trials, which 

provide strong evidence, remains to be established in medical 

 education.5 Previous studies,6,7 however, adopted this design 

to compare peer-led with expert-led resuscitation. Perkins 

et al6 showed that undergraduate medical, dental, nursing, and 

physiotherapy students taught by their peers were more suc-

cessful in an examination in BLS than those taught by clini-

cal staff. In another example, a randomized controlled trial7 

showed that advanced cardiac resuscitation can be safely and 

effectively taught to medical students by their peers. To judge 

the quality of educational interventions, these studies use 

evaluation data from students, eg, the exam pass rate, rather 

than outcomes. In the present study, we used  parameters in 

chest  compressions as feasible outcome measures for com-

parison, as well as questionnaire scores.

In Japan, individuals who are familiar with the traditional 

approach towards education, which stresses didactic lectures, 

book-learning, and memorization,8 are concerned about the 

quality of peer-led training by medical students. Contrarily, 

this study provides evidence supportive of adequate teaching 

skills of students even in the traditional setting of medical 

education. In Japan, about 30 medical student-run organiza-

tions teach BLS. More than 800 medical students annually 

participate in this activity.15

We acknowledge, however, that the study has certain 

limitations. First, owing to the limited number of medi-

cal students, we could not perform a power calculation to 

determine the sample size to detect differences between 

the two groups or to demonstrate noninferiority. Second, 

29 people declined participation after randomization, which 

may have led to bias. Third, the instructors of the peer-led 

group were recruited from a student-led interest group in 

BLS. This may have caused an overestimation of the effect 

of the training.

Conclusion
Peer-led training in BLS by medical students is feasible and 

as effective as health professional-led training, although a 

much larger, randomized controlled trial is needed to provide 

stronger evidence. Our findings suggest that medical students 

are valuable resources to teach BLS skills.
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