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In Japan, out-of-hospital cardiac arrests (OHCAs) 

of cardiac origin account for approximately 70,000 

deaths every year (Ministry of Internal Affairs and 

Communications, 2019). Considerable effort has 

been put into strengthening the Chain of Survival, 

which includes provision of early 

cardiopulmonary resuscitation (CPR) with a focus 

on chest compression. Bystander CPR 

performance doubles the survival rate (Steill et al., 

2004), and the quality of chest compression plays 

a key role in this setting (Bobrow et al., 2010; 

Iwami et al., 2015). However, it has been shown 

that more than half of OHCA patients do not 

receive bystander CPR (Ministry of Internal 

Affairs and Communications, 2019). In addition, 

the number of survivors with favorable 

neurological outcomes after an OHCA remains 

low (Ministry of Internal Affairs and 

Communications, 2019).  

Context/ research question: Chest compression quality plays a major role in patient outcomes after cardiac 

arrest. The Japanese cardiopulmonary resuscitation (JRC) guidelines 2015 indicates that chest compression 
depth should be approximately 5 cm but not more than 6 cm. However, the upper limit of chest compression 

depth might be a barrier to the delivery of adequate chest compressions by laypersons. We hypothesized that 
laypersons may be able to perform chest compressions (approximately 5 cm) as per the JRC guidelines, without 

setting an upper limit for chest compression depth.  

Methods: Participants were randomly assigned to either the “unlimited group” (no recommendation regarding 

the upper limit of compression depth) or the “limited group” (“push to approximately 5 cm, don’t push over 6 
cm”) and stratified according to sex using permuted blocks.  All participants completed a 15 -min chest 

compression training session, and their compression skills were individually evaluated immediately and at 6 
months after the training using the Laerdal® PC SkillReporting System at Kyoto University. The primary outcome 

was the median compression depth during the 2-min test period 6 months after the training.  

Results: Seventy-two participants were enrolled; 33 participants in each group completed the study. The 
unlimited group performed significantly deeper chest compressions (>60 mm) immediately after the training 

than the limited group; however, there was no significant difference 6 months after training. Although not 
significant, the number of compressions with the recommended depth (49–59 mm) was higher in the limited 

group.  

Importance: These results suggest that simplified instructions that do not mention the upper limit of 

compression depth may help people perform deeper chest compressions; however, there are concerns about 
the risks associated with too deep compressions. Considering the situation of out-of-hospital cardiac arrest in 

Japan, studies focusing on compression depths in another aged people should be considered. 
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Animal and clinical studies have demonstrated 

that CPR quality, which incorporates compression 

rate, depth, recoil, and chest compression fraction, 

significantly improves survival (Japan 

Resuscitation Council, 2016; Ristango et al., 2007; 

Wu et al., 2009); of these parameters, deeper chest 

compression is strongly associated with improved 

survival rates after cardiac arrest (Stiell et al., 2014; 

Vadeboncoeur et al., 2014). Chest compression 

depth greater than 50 mm is associated with good 

prognosis; for every 5 mm of chest compression 

increase in the depth of chest compression, there 

is a 1.3-fold increase in the rate of return of 

spontaneous circulation (Vadeboncoeur et al., 

2014). Chest compression depth of >50 mm 

influences blood pressure, cardiac output, and 

coronary perfusion pressure (Wu et al., 2009). 

Thus, the 2010 Resuscitation Guideline for CPR 

recommended that chest compression for all adult 

cardiac arrest victims should be at least 2 inches/5 

cm, with insufficient evidence for recommending 

a specific upper limit for chest compression depth 

(Sayre et al., 2010). However, the 2015 American 

Heart Association (AHA) guidelines 

recommended “a chest compression depth of 

approximately 5 cm (2 inches) (strong 

recommendation, low-quality evidence) while 

avoiding excessive chest compression depths 

(greater than 6 cm [greater than 2.4 inches] in an 

average adult) (weak recommendation, low-quality 

evidence) during manual CPR” (Travers et al., 

2015). A compression depth of more than 6 cm 

has been reported to increase the risk of trauma 

such as sternal rib fracture and aortic rupture 

(Hellevuo et al., 2013; Kim et al., 2013; Yamaguchi 

et al., 2017). 

There is insufficient information regarding real-

world bystander CPR quality, and even healthcare 

professionals find it difficult to provide 

appropriate chest compressions throughout the 

resuscitation procedure (Stiell et al., 2014; Wik et 

al., 2005). There is concern that setting an upper 

limit for the depth of chest compressions might 

cause bystanders to hesitate or not perform deep 

chest compressions (Malta et al., 2017; Savastano 

& Vanni., 2011; Swor et al., 2006), and 

complicated teaching methods might make it 

difficult for the laypersons to acquire chest 

compression skills. Bystanders may find it difficult 

to perform deep chest compressions even after 

training (Mayrand et al., 2015; Tanaka et al., 2017; 

Yeung et al., 2014), and additional information is 

needed regarding optimal instructions that are 

likely to result in correct bystander chest 

compressions.  

The Japan Resuscitation Council Resuscitation 

Guideline 2015 (Japanese CPR guidelines) (Japan 

Resuscitation Council, 2016), based on the 

Consensus on Science with Treatment 

Recommendations published by International 

Liaison Committee on Resuscitation, has also set 

the upper limit of chest compression depth to not 

more than 6 cm. We hypothesized that the upper 

limit of compression depth set by the JRC would 

be a barrier to adequate chest compression during 

CPR for OHCA by bystanders. Therefore, this 

simulated randomized controlled trial aimed to 

compare chest compression depths between 

laypersons who received instructions with an 

upper depth limit (“push to approximately 5 cm, 

don’t push over 6 cm”) and those who received 

instructions without an upper depth limit (“push 

as hard as you can”).  

Methods 

Study Design and Participants 

This randomized simulation study was conducted 

between February 2017 and August 2017. Adult 

participants (>18 years old) were recruited from 

Kyoto University and the areas surrounding 

Kyoto city using billboard advertisements and via 

the Kyoto University website. Individuals 

excluded from the study included those who did 

not speak Japanese, licensed medical professionals 

(doctors, registered nurses, assistant nurses, 

pharmacists, nutritionists, physical therapists, 

occupational therapists, medical engineers, 

paramedics, and students with a healthcare 

provider-related curriculum), and individuals with 

physical disabilities (e.g., inability to kneel on the 
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floor or to perform chest compressions). We also 

excluded individuals who had completed CPR 

training during the last 6 months, as the training 

effect was expected to last 6 months (Nishiyama 

et al., 2014). Participants were offered a gift card 

(equivalent to $20) as an incentive to complete the 

6-month evaluation. 

Randomization 

Participants were randomly assigned to the 

“unlimited group” or the “limited group” and 

stratified according to sex using permuted blocks. 

An independent biostatistician assigned the 

participants to either groups according to a 

computer-generated randomization list. Blinding 

was not possible as the training assignment could 

not be concealed from either the participants or 

instructors. However, to minimize any potential 

measurement bias, we did not reveal the 

participants’ assignments to the participants and 

instructors until immediately before the training. 

Data collectors were however blinded. 

Intervention 

Two designated paramedic staff members, 

specially trained in advance to ensure the quality 

of instructions, conducted 15-minute training 

sessions using the Laerdal®Little Anne (Laerdal 

Medical, Stavanger, Norway). Appendix A 

summarizes the 15-minute chest compression 

training program. The program was standardized 

with an instructor/participant ratio of 1:3, and the 

instructions were similar (with the exception of 

compression depth) to ensure that the quality of 

chest compressions was comparable in both 

groups. Based on the Japanese CPR guidelines 

(Japan Resuscitation Council, 2016), participants 

in both groups were educated regarding basic 

chest compression skills (e.g., compression rate, 

hand location, and recoil) but not regarding 

compression depth. We also provided information 

about the importance of chest compression on the 

survival of persons with sudden cardiac arrest. 

Every 10 seconds, a verbal prompt from the 

instructors instructed the unlimited group 

members to “push as hard as you can” and the 

limited group (control) members to “push to 

approximately 5 cm, but don’t push over 6 cm.” 

During the training, all participants performed 

three sets of 1-minute continuous chest 

compressions, and participants confirmed 

whether or not they reached 5 cm depth based on 

the voice prompt from the instructor.  

Data Collection and Outcome Measures 

Each participant’s chest compression skills were 

evaluated for 2 minutes, approximately 5 minutes 

post training and at 6 months after the training. 

Each participant individually entered the testing 

room and was asked to start performing chest 

compressions whenever they were ready. Data 

were collected automatically for each participant 

using the Laerdal® PC SkillReporting System 

(Laerdal Medical, Stavanger, Norway).  

The primary outcome was the median 

compression depth (mm) 6 months after the 

training (assessed for 2 minutes) since evaluating 

CPR skills after a certain period post-training is a 

more powerful outcome than immediate post-

training evaluation (Farhan et al., 2016; Japan 

Resuscitation Council, 2016; Robert et al., 2015). 

Educating the study participants in the control 

group 6 months post-training about the latest 

chest compression way was considered acceptable 

as a previous study had reported that the 

probability of encountering cardiopulmonary 

arrest after CPR training was 1.1 per 100 person-

years (Nishiyama et al., 2019).  

The secondary outcomes were the total number of 

chest compressions, both numbers and 

proportions of chest compressions in three depth 

categories (≤39 mm, 40–59 mm, ≥60 mm), the 

number of chest compressions with adequate 

recoil, and the average chest compression rate 

immediately and 6 months after the training. 

Statistical Methods 

The sample size was calculated to identify a 

significant difference in the average chest 

compression depth (mm) at 6 months after 

training. Based on our previous study of 
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laypersons who practiced chest compressions with 

a recommended depth of ≥5 cm, the average chest 

compression depth was 47 mm during the 2-

minute test at 6 months after the training 

(unpublished data). Rodriguez et al. (2014) have 

reported a 1.2-fold difference in depth between 

laypersons who were instructed to “push as hard 

as you can” or to “push down firmly to 5 cm” 

(Rodriguez et al., 2014). Thus, we assumed an 

average chest compression depth of 39 mm at 6 

months after training in the limited group. Based 

on an alpha error of 5% and power of 80%, 26 

participants were required for each group, with a 

total sample size of 65 participants needed to 

account for a 20% post-randomization dropout 

rate.  

All analyses were performed on an intention-to-

treat basis, although participants who did not 

attend the training and/or evaluation were 

excluded from the analyses. All data were reported 

as numbers (%), medians (interquartile range 

[IQR]), or means ± standard deviation. Data were 

compared between the groups using the chi-

square test for categorical variables and the Mann-

Whitney U test for continuous variables, as the 

variables were non-normally distributed. All tests 

were two-tailed, and p-values of <.05 were 

considered statistically significant. All statistical 

analyses were performed using IBM SPSS 

Ver.24.0J (IBM Corp., Armonk, NY, USA). 

Ethics  

This study’s protocol was approved by the 

appropriate institutional ethics committee of 

Kyoto University Graduate School of Medicine 

(C1249-1), and written informed consent was 

obtained from all participants prior to study 

enrollment. To ensure the participants received 

equivalent training, explanations regarding chest 

compression skills were provided based on the 

latest Japanese CPR guidelines after the 6-month 

evaluation. This study was reported according to 

the CONSORT statement (Kenneth et al., 2009). 

 

Results 

Patients and Characteristics  

Of the initial 74 participants recruited, two 

laypersons were excluded (one was from the 

department of pharmacy and the other was 

enrolled in another cardiopulmonary resuscitation 

study) (Figure 1). The 72 participants were 

randomly assigned to two groups of 36 

participants. Training sessions were completed by 

33 participants in the unlimited group and 35 

participants in the limited group. At 6 months 

after the training, 33 participants from each group 

(91.2% for each group) completed the follow-up 

evaluation of their chest compression skills. 

The participants’ baseline characteristics, assessed 

prior to training, are shown in Table 1. There were 

no statistically significant differences between the 

two groups in terms of sex, age, witnessed sudden 

cardiac arrest, previous CPR training, weight, or 

height.  

Chest Compression Skills Immediately After 

Training 

Table 2 shows the participants’ chest compression 

skills immediately after the training. The median 

chest compression depth was significantly greater 

in the unlimited group (57.0 mm [IQR: 49.5–60.0] 

vs. 51.0 mm [IQR: 44.5–58.0], p=.038). There was 

no significant difference in the number of chest 

compressions with depths of ≤39 mm (0.0 [IQR: 

0.0–5.5] vs. 0.0 [IQR: 0.0–36.0], p=.480) or depths 

of 40–59 mm (140.0 [IQR: 18.0–197.0] vs. 165.0 

[IQR: 58.5–194.5], p=.293). Furthermore, there 

were no significant differences in the two groups’ 

proportions of chest compressions with depths of 

≤39 mm (0.0% [IQR: 0.0–2.1] vs. 0.0% [IQR: 0.0–

18.5], p=.467) or depths of 40–59 mm (60.0% 

[IQR: 7.9–35.6] vs. 78.0% [IQR: 0.0–96.7], 

p=.082). However, the unlimited group had a 

significantly higher number of chest compressions 

with depths of ≥60.0 mm (60.0 [IQR: 8.0–208.5] 

vs. 3.0 [IQR: 0.0–65.0], p=.006) and a significantly 

higher proportion of chest compressions with 
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Figure 1: Flow chart of the study process 
 

Absent from training

Urgent business (n=3)

Eligible  （n=74)

Unlimited group

(n=36)

Randomization（n=72)

Training (n=33)

6-month evaluation (n=33)

Analyzed (n=33)

Immediate evaluation (n=33)

Absent from evaluation

Physical reason (n=2)

Absent from training

Urgent business (n=1)

Analyzed (n=33)

Training (n=35)

Immediate evaluation (n=35)

Limited group

(n=36)

6-month evaluation (n=33)

Excluded

Not meeting inclusion criteria (n=2)

Table 1: Baseline characteristics of study 

participants 

 

  

  Unlimited group  Limited group 
 (n=33) (n=33) 

Age in years, median (IQR) 26.9 (20.0-26.5) 23.0 (22.0-37.0) 

Male sex, n (%) 20 (60.6) 21 (63.6) 

Previously witnessed cardiac arrest, n (%) 0 (0.0) 1 (3.0) 

Previous CPR training, n (%) 21 (63.6) 21 (63.6) 

Height in cm, mean ± SD 165.1 ± 8.5 166.7 ± 8.9 

Weight in kg, mean ± SD 60.5 ± 9.9 61.8 ± 10.6 
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 depths of ≥60.0 mm (27.4% [IQR: 3.7–92.1] vs. 

1.2% [IQR: 0.0–29.1], p=.012). 

Chest Compression Skills at 6 Months after 

Training 

Table 3 shows the participants’ chest compression 

skills at 6 months after the training. Compared to 

the limited group, the unlimited group had a non-

significantly greater median depth of chest 

compressions (56.0 mm [IQR: 46.5–59.5] vs. 50.0 

mm [IQR: 45.5–59.0], p=.256). The unlimited 

group also had a non-significantly lower median 

number of chest compressions with a depth of 

49–59 mm (110.0 [IQR: 42.5–180.0] vs. 150.0 

[IQR: 44.0–188.0], p=.753). Furthermore, the 

unlimited group had a non-significantly higher 

median number of chest compressions with a 

depth of ≥60 mm (62.0 [IQR: 0.0–166.0] vs. 9.0  

 [IQR: 0.5–129.5], p=.301). There was no 

significant difference between the two groups in 

the number of chest compressions with a depth of 

≤39 mm (0.0 [IQR: 0.0–14.5] vs. 3.0 [IQR: 0.0–

32.0], p=.218). 

Discussion 

This simulated randomized controlled trial aimed 

to compare chest compression depths between 

laypersons who received chest compression 

instructions with depth limitation (“push to 

approximately 5 cm, don’t push over 6 cm”) and 

laypersons who received instructions without 

depth limitation (“push as hard as you can”). The 

 

Table2 Chest compression skills immediately after the training 

  Unlimited group Limited group p  

  (n=33) (n=33)   

Total number of chest compressions 225.0 (208.0 – 238.5) 212.0 (199.5 – 222.0) 0.025 

Average chest compression depth, 

mm 
57.0 (49.5 – 60.0) 51.0 (44.5 – 58.0) 0.038 

Number of chest compressions      

≤39 mm depth  0.0 (0.0 – 5.5) 0.0 (0.0 – 36.0) 0.480 

40–59 mm depth  140.0 (18.0 – 197.0) 165.0 (58.5 – 194.5) 0.293 

≥60 mm depth 60.0 (8.0 – 208.5) 3.0 (0.0 – 65.5) 0.006 

Proportion of chest compressions, %      

≤39 mm depth  0.0 (0.0 – 2.1) 0.0 (0.0 – 18.5) 0.467 

40–59 mm depth  60.0 (7.9 – 35.6) 78.0 (0.0 – 96.7) 0.082 

≥60 mm depth 27.4 (3.7 – 92.1) 1.2 (0.0 – 29.1) 0.012 

Number of chest compressions with 

adequate recoil 
220.0 (206.0 – 233.5) 208.5 (195.3 – 226.3) 0.120 

Average chest compression rate, n 
/min 

113.0 (104.5 – 119.0) 105.0 (99.0 – 110.5) 0.018 

Note. Data are shown as median (interquartile range). 
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unlimited group had a higher number and 

proportion of chest compressions with a depth of 

≥60 mm, while the limited group provided more 

appropriate chest compressions with a depth of 

40–59 mm, which is recommended by the CPR 

guidelines (Japan Resuscitation Council, 2016). 

These results suggest that simplified instruction 

without mentioning the upper limit of 

compression depth helps people provide deeper 

chest compressions but creates concern about too 

deep compressions. The results also suggest that 

instruction methods can affect people’s CPR 

performance. However, there is a need for further 

studies to evaluate appropriate instructions in 

CPR training.  

In contrast to our hypothesis that setting an upper 

limit for chest compression depth might cause 

insufficient chest compressions, there was no 

significant difference in the median chest 

compression depth at 6 months after the training. 

This may be due to several reasons. First, 

compared with previous studies (Rodrigues et al., 

2014; Tanaka et al., 2017; Van Tulder et al., 2014), 

deep chest compressions were performed both 

immediately after training and 6 months later 

regardless of the group; thus, there was probably 

no significant difference between the groups. In 

contrast to previous studies, our participants’ 

baseline characteristics (e.g., 60% of the 

participants were young men and presumably had 

relatively good physical strength) might have 

influenced the chest compression depth as 

reported (Larsen et al., 2002; López-González et 

al., 2015; Oh & Kim, 2016). Second, our 

participants might have recalled the procedure of 

chest compressions easily because our training 

 

Table 3 Chest compression skills at 6 months after the training 

  Unlimited group Limited group p 

  n=33 n=33   

Total number of chest compressions 225.0 (201.5 – 237.5) 210.0 (194.0 – 231.5) 0.195 

Average chest compression depth, 

mm 
56.0 (46.5 – 59.5) 50.0 (45.5 – 59.0) 0.256 

Number of chest compressions     
 

≤39 mm depth  0.0 (0.0 – 14.5) 3.0 (0.0 – 32.0) 0.218 

40–59 mm depth  111.0 (42.5 – 180.0) 150.0 (44.0 – 188.0) 0.753 

≥60 mm depth 62.0 (0.0 – 166.0) 9.0 (0.5 – 129.5) 0.301 

Proportion of chest compressions, %      

≤39 mm depth  0.0 (0.0 – 6.9) 1.6 (0.0 – 16.5) 0.202 

40–59 mm depth  51.7 (19.2 – 82.9) 73.8 (21.4 – 92.7) 0.275 

≥60 mm depth 28.5 (79.6 – 58.1) 4.9 (0.2 – 58.1) 0.288 

Number of chest compressions with 

adequate recoil 
215.0 (199.0 – 237.5) 203.0 (182.5 – 227.5) 0.095 

Average chest compression rate, 
n/min 

113.0 (100.5 – 119.5) 105.0 (96.5 – 116.0) 0.193 

Note. Data are shown as median (interquartile range). 
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program was designed to simply and effectively 

teach only chest compression skills, unlike those 

in previous studies (Nishiyama et al., 2008; 

Nishiyama et al., 2014; Rodriguez et al., 2014).  

Although it was not statistically significant, the 

difference in chest compression depth of 56.0 mm 

in the unlimited group and 50.0 mm in the limited 

group at 6 months after training may be 

meaningful. Many reports suggest that laypersons 

may encounter difficulties in the provision of 

appropriate chest compressions in actual 

emergency settings because of anxiety about 

harming the patient (Shams et al., 2016), confusing 

situations within the emergency setting (Swor et 

al., 2006; Savastano & Vanni, 2011), and 

cumulative fatigue (Nishiyama et al., 2010). 

Considering the insufficient depth of chest 

compressions at the actual scene, deeper chest 

compressions in the simulation setting would 

result in better chest compressions in actual 

settings. Further research evaluating the actual 

performance of lay rescuers in real emergency 

settings is needed. 

The results demonstrating the higher number of 

chest compressions with a depth of ≥60 mm in 

the unlimited group should be carefully discussed 

due to the potential for adverse events (Hellevuo 

et al., 2013). Although the AHA sets no upper 

limits for the depth of chest compressions 

(Travers et al., 2015), there are potential risks. 

Previous studies involving paramedics have 

indicated that the risk of sternal rib fractures and 

aortic ruptures is increased at compression depths 

of >60 mm (Kashiwagi et al., 2015; Kralj et al., 

2015; Miller et al., 2014). Teaching methods with 

no upper limits for chest compression depth, 

which may allow laypersons to provide deeper 

compression depths, may require further 

consideration in terms of methods to avoid 

performing chest compressions that are too deep. 

Limitations 

Our study had several limitations. First, the 

manikin was unable to measure chest compression 

depths of >60 mm; the true average chest 

compression depths might be greater than the 

reported data. Further research is needed to re-

evaluate chest compression depths using 

equipment that is capable of measuring depths of 

>60 mm. Second, 60% of our participants were 

young men (average age: 20 years), and the 

findings may not be generalizable to other age 

groups. Moreover, in Japan, the number of 

households with individuals aged >65 years has 

been increasing rapidly (Ministry of Internal 

Affairs and Communications, 2018). In addition, 

since Japanese OHCA cases frequently involve 

people who are 60–80 years old and living in their 

homes (Ministry of Internal Affairs and 

Communications, 2019), and these cases are 

typically witnessed by spectators who are in their 

50s and 60s (Tanigawa et al., 2011). Thus, it would 

be useful to evaluate the chest compression depths 

for people who are middle-aged and elderly who 

might have opportunities to encounter collapses 

in daily life. Third, chest compression skills were 

evaluated in a simulated setting, and laypersons’ 

performance in a real-world setting remains 

unclear. Fourth, it is necessary to verify whether 

our chest compression training method delivers 

adequate chest compression skills in the process 

of CPR training. Fifth, a sample of 308 

participants would be needed to observe 

statistically significant inter-group differences. We 

had estimated an 8.0-mm difference in average 

chest compression depth based on our previous 

data (47 mm in the unlimited group and 39 mm in 

the limited group), although we detected a 2.6-mm 

difference in the average chest compression depth 

with an 8.1-mm standard deviation (data not 

shown). 

 

Conclusion 

Chest compression depth is likely to be greater in 

the unlimited group than in the limited group; 

however, we observed no significant difference 

between the groups at 6 months after the training. 

Considering the situation of OHCA in Japan, 

studies focusing on compression depths in 
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another aged people should be considered. 

Bystanders’ quality of chest compression and the 

factors affecting chest compression depth in real-

world settings must also be assessed in future 

studies. 
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Appendix A 

The 15-minute chest compression training program 

 

Time 

minute: 
second 

Context 

  Place instructor/participant ratio of 1:3 

  Use 1 Laerdal® Little Anne and 1 metronome per group 

  Participants are admitted and the Instructor introduces himself 

0:00 
"Today, we will be training for chest compressions, the most important component of 
cardiopulmonary resuscitation." 

  "You will perform chest compressions for two minutes." 

  "I will explain how to do chest compressions are done, so let us do it together." 

0:10 The instructor explains to the participants how to do chest compressions 

  
1. Check the position of the lower half of the sternum. 

  
"First, let's check the flat bone in the middle of the chest called the sternum. Can you find it? Now, 
place the heel of your hand on the sternum." 

  2. Explain that the compressions need to be at a rate of 100–120 compressions per minute. Set the 
metronome to 100 times/minute and ask participants to listen. 

  
"Listen to the metronome tempo set at 100 beats per minute and compress the lower half of the 
sternum 100 to 120 times each minute.” 

  
3. Explain chest compressions depth 

  

"For each compression… (see intervention below)" 

* To the limited group: “…push to approximately 5 cm, don’t push over 6 cm”  

 To the unlimited group: “…push as hard as you can” 

  

4. Explain how to perform chest compressions are performed (keep your elbows straight, put your 

hands together, place your hands on the lower half of the sternum, and recoil). 

  

"This is the last step of chest compressions. Please keep your elbows straight. Cross your arms to 
place either hand may be on top of the other. Then position the base of your palm on the lower half 

of the sternum and extend your elbows firmly. Open your legs to your shoulder width, and follow 
this movement (the instructor demonstrates 2–3 chest compressions on Little Anne). Ensure letting 

the chest return to its normal position after each compression. Continuous chest compressions are 
lifesaving: Therefore, I will do them firmly  
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3:10 Participants perform chest compressions for 3 minutes each 

  "Now, let us begin practicing. I would like to ask you to be the first participant." 

3:20 Participant A: 1-minute chest compression session (1) 

4:20 Voice prompt every 10 seconds* 

4:30 Participant B: 1-minute chest compression session (1) 

5:30 Voice prompt every 10 seconds* 

5:40 Participant C: 1-minute chest compression session (1) 

6:40 Voice prompt every 10 seconds* 

6:50 Participant A: 1-minute chest compression session (2) 

7:50 Voice prompt every 10 seconds* 

8:00 Participant B: 1-minute chest compression session (2) 

9:00 Voice prompt every 10 seconds* 

9:10 Participant C: 1-minute chest compression session (2) 

10:10 Voice prompt every 10 seconds* 

10:20 Participant A: 1-minute chest compression session (3) 

11:20 Voice prompt every 10 seconds* 

11:30 Participant B: 1-minute chest compression session (3) 

12:30 Voice prompt every 10 seconds* 

12:40 Participant C: 1-minute chest compression session (3) 

13:40 The instructor explains the method of chest compression again 

  

“Thank you for your effort. You must be tired. It is said that high quality chest compression can save 
lives. Remember to repeat the chest compressions 100 to 120 times a minute and to push the lower 

half of the sternum... (see intervention below) When you get tired, chest compressions tend to be 
shallow; therefore, please ensure that you maintain the compression strength as instructed." 

  

*To the limited group: “…push to approximately 5 cm, don’t push over 6 cm”  

 To the unlimited group: “…push as hard as you can 

15:00 Participants leave the room 

 

 


