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departments and the Japanese Red Cross Society. The 
number of people who are trained in CPR by fire depart-
ments is approximately 2 million in 1 year. In addition, 
many children are taught CPR at school, and Japanese 
people are required to take a CPR course when they obtain 
a driver’s license.1,13,14 A previous study demonstrated that 
bystanders who had received CPR training performed 
CPR in emergency situations 3-fold more than those who 
had never received CPR training;11 however, another study 
demonstrated that only 35% of bystanders performed CPR 
before the arrival of the emergency medical service person-
nel, even with previous CPR training.12

To better understand the positive and negative factors 
against bystander actions, studies evaluating an experience 
and performance in actual emergency situations are needed.15 
Multiple factors have been reported as negative factors for 

T he number of emergency services dispatches in 
Japan was approximately 6.6 million in 2018 and is 
increasing annually.1 Laypersons encounter emer-

gency situations. The incidence of out-of-hospital cardiac 
arrest (OHCA) of cardiac origin is approximately 70,000 
annually in Japan; however, the rate of survival with favor-
able neurological outcomes is only 9.1%.1 Although early 
recognition, activation of the emergency response system, 
cardiopulmonary resuscitation (CPR), and defibrillation 
with an automated external defibrillator (AED) play key 
roles in saving the lives of patients who suffer from OHCA, 
bystander performance is not sufficient worldwide.2–5

CPR training is an effective method to improve confi-
dence and willingness to perform CPR, and increase the 
rates of bystander CPR.6–12 CPR training is provided for 
laypersons throughout Japan mainly by municipal fire 
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Background: Although bystanders’ performance is important to improve outcomes of patients after cardiac arrests, few studies 
have investigated the barriers of bystanders, including those who could not perform cardiopulmonary resuscitation or any other 
rescue actions in emergency situations. This study aimed to assess the relationship between the psychological barriers of laypersons 
who encountered emergency situations and their rescue actions.

Methods and Results: A questionnaire survey was conducted and this included laypersons who had encountered emergency situ-
ations during the last 5 years. Six questions were about the psychological barriers and 8 questions were about the laypersons’ 
rescue actions. The primary outcome was any rescue actions performed by laypersons in an actual emergency situation. Overall, 
7,827 (92.8%) of 8,430 laypersons responded; of them, 1,361 (16.1%) had encountered emergency situations during the last 5 years, 
and 1,220 (14.5%) were eligible for inclusion in the analyses. Of the 6 psychological barriers, “fear of approaching a collapsed person” 
(adjusted odds ratio [AOR] 0.50; 95% confidence interval [95% CI] 0.32–0.79) and “difficulties in judging whether to perform any 
rescue action” (AOR 0.63; 95% CI 0.40–0.99) were significantly associated with performing any rescue actions.

Conclusions: The fear of approaching a collapsed person and difficulties in judging whether to take any actions were identified as 
the psychological barriers in performing any rescue actions by laypersons who encountered emergency situations.
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and asked the experts to reassess the remaining provisional 
questions the same way as had been done in the first round. 
Subsequently, we decided on the tentative questions after 
obtaining consensus from all the experts and researchers 
with expertise in the resuscitation field.

Finally, we asked 10 laypersons, including 5 persons who 
had encountered emergency situations before, to assess the 
tentative questionnaire in order to evaluate the face valid-
ity. Although 1 person did not respond to the invitation, 9 
contributed to the final assessment. We presented the final 
questions about the psychological barriers under the fol-
lowing topics: (1) fear of approaching a collapsed person; 
(2) the situation that the collapsed person’s life is depen-
dent on one’s own actions; (3) anxiety about the disadvan-
tages to oneself; (4) difficulties in judging whether to take 
any rescue actions; (5) lack of confidence in performing 
any rescue actions correctly; and (6) confusion (panic) when 
facing a collapsed person. A 4-point rating scale was used 
to evaluate whether each psychological barrier had affected 
the laypersons’ rescue actions on a scale of 4 for “strongly 
agree”, 3 for “agree”, 2 for “disagree” and 1 for “strongly 
disagree”.

Questions About the Characteristics of Laypersons and 
Emergency Settings  Based on previous studies,11,12,18 this 
questionnaire included 9 questions under the following 2 
major topics associated with rescue actions: (1) layperson’s 
characteristics, such as sex, age, previous experience of 
CPR training, and previous experience of performing any 
rescue actions; and (2) emergency settings, such as the loca-
tion, relationship with the collapsed person, cause of col-
lapse, sex of the collapsed person, and age category of the 
collapsed person.

Questions About Laypersons’ Rescue Actions  We formu-
lated 8 questions that included the following topics to 
assess the laypersons’ rescue actions in an actual emer-
gency situation: (1) checking patient’s consciousness; (2) 
gathering people or giving instructions to other laypersons; 
(3) making the emergency call; (4) looking for or carrying 
an AED; (5) chest compressions; (6) rescue breaths; (7) 
applying the AED pads and/or pushing the buttons of the 
AED; and (8) performing any resuscitation actions other 
than the above. The laypersons marked 1 of the following 
3 choices: “Performed”; “Not performed”; and “Not per-
formed because other people had already performed”.

Outcomes
The primary outcome was any rescue action(s) performed, 
which was defined as the layperson having performed at 
least one of the following rescue actions: checking patient’s 
consciousness, gathering people or giving instructions to 
other laypersons, making the emergency call, looking for 
the AED or carrying the AED, chest compressions, rescue 
breaths, applying the AED pads and/or pushing the but-
tons of the AED, and performing any rescue actions other 
than the above.

Sample Size
As we were not able to find any studies that assessed the 
proportion of performed any rescue actions, we projected 
the sample size in 2 stages as follows. First, the sample size 
was calculated based on the proportion of bystander CPR 
by the relationship with the collapsed person(s) according 
to previous studies.11,12 We estimated the proportion of 
performing any rescue actions to a family member was 
16.3%, and that to other people was 34.2%, and the ratio 

bystanders to perform CPR, such as the sex of the collapsed 
person, the collapsed person’s symptoms (e.g., vomiting 
and bleeding), residential location, confidence in CPR pro-
cedures, and difficulty in recognizing cardiac arrest.12,16–20 
Even if laypersons acquire the skills and knowledge of 
CPR by CPR training, they still have psychological barri-
ers against performing CPR.10,12,21 Importantly, previous 
studies included only people who had encountered cardiac 
arrest or who had performed CPR; however, it has been 
reported that it is difficult for bystanders who encounter 
emergency situations to recognize whether the collapsed 
person is suffering from cardiac arrest or not.19,22 Therefore, 
in order to encourage bystanders to perform any rescue 
actions in an emergency setting, it is essential to clarify the 
barriers they face, not only in cases of cardiac arrest, but 
also in cases of sudden collapse without cardiac arrest.

The aim of this study was to assess the relationship 
between the psychological barriers of laypersons who encoun-
tered emergency situations and their rescue actions.

Methods
Study Design, Setting, and Population
This cross-sectional study was performed in Japan between 
August 1, 2018 and November 20, 2018, and we conducted 
an anonymous self-administered paper-based question-
naire survey (Supplementary Appendix). This questionnaire 
survey was conducted among workers at a certain Japa-
nese educational institution or company, or with trainees 
who participated in CPR training. These applicable CPR 
trainings were conducted by 4 fire departments, the Japanese 
Red Cross Society, and 3 other basic life support training 
organizations. Moreover, the questionnaires were con-
ducted before the CPR training. These institutions agreed 
to cooperate in this research beforehand. We included 
adult laypersons (age >18 years), but excluded physicians, 
nurses, and paramedics.

Questionnaire
Questions About Psychological Barriers  The questions 

about psychological barriers were formulated in 3 steps. 
First, based on a previous study,23 we created 5 provisional 
questions for each of the following 6 categories about psy-
chological barriers: (1) fear of death; (2) pressure of taking 
responsibility for a life; (3) apprehension relating to prob-
lems after the CPR attempt; (4) difficulties in judging car-
diac arrest; (5) concerns relating to CPR skills; and (6) 
confusion or anxiety.

Second, we used the modified Delphi method24 using a 
web-based questionnaire form twice with 10 experts of 
emergency medicine – 4 physicians, 3 nurses, and 3 para-
medics – in order to decide the tentative questions. The 
first round of the Delphi method asked the experts whether 
each provisional question expressed psychological barriers 
to some rescue actions by laypersons who encounter emer-
gency situations, which was defined as encountering a col-
lapsed person. A Likert scale was used by the experts to 
rate their thoughts about the tentative questions on a scale 
of 9 for “not extremely appropriate” and 1 for “extremely 
appropriate”. We retained the provisional questions that 
received positive consensus, which was defined as a score 
of ≥6 by ≥80% of the experts. We excluded the provisional 
questions that received negative consensus, which was 
defined as a score of ≤4 by ≥80% of the experts. In the 
second round, we presented the results of the first round 
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Figure 1.  Flowchart showing the selection of respondents and analyses for this study.

Table 1. Characteristics of Laypersons

Total (n=1,220),  
n (%)

Missing,  
n (%)

Male sex    646 (53.0)   1 (0.1)

Age, years, median (IQR)         39 (27–49)   0 (0.0)

Previous experience of CPR training    744 (61.0) 87 (7.1)

Previous experience of performing any rescue actions    611 (50.1) 27 (2.2)

Location of collapsed person 26 (2.1)

  Workplace    292 (23.9)

  Public area    177 (14.5)

  Residence  101 (8.3)

  Educational institution    79 (6.5)

  Sports facility    56 (4.6)

  Other locations    489 (40.1)

Relationship with the collapsed person   7 (0.6)

  Family  104 (8.5)

  Friend    57 (4.7)

  Acquaintance    54 (4.4)

  Colleague  100 (8.2)

  Others    898 (73.6)

Cause of the collapse   0 (0.0)

  Non-cardiac arrest    868 (71.1)

  Cardiac arrest    124 (10.2)

  Unknown    228 (18.7)

Collapsed person

  Male    727 (59.6) 29 (2.4)

  Adult 1,089 (89.3)   9 (0.7)

CPR, cardiopulmonary resuscitation; IQR, interquartile range.
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the proportion of encountering collapsed persons and the 
response rate of this questionnaire survey were 5% and 
50%, respectively. We estimated 9,600 questionnaires were 
needed to be distributed as follows. If the proportion of 
laypersons encountering cardiac arrests and performing 
CPR is 2%,25 the proportion that laypersons encounter 
cardiac arrests might be 4%, because the proportion of 
bystanders performing CPR has been estimated to be 50%.1 
In addition, we estimated the proportion of laypersons 
who encounter any emergency situations to be 5% because 
these situations are more common than that of cardiac 
arrest situations.

We planned to end the survey when the number of ques-
tionnaires answered by laypersons who encountered emer-
gency situations achieved the sample size.

Statistical Analysis
We included laypersons who had encountered emergency 
situations during the 5 years before this study and excluded 
laypersons who encountered emergency situations at either 
hospitals or nursing homes.

Data were summarized as numbers and percentages for 
categorical variables and median and interquartile range 
for numerical variables. Furthermore, univariable and mul-
tivariable logistic regression analyses were applied to assess 
the associations between the psychological barriers of the 
laypersons and their rescue actions, and crude and adjusted 
odds ratios (AORs) with 95% confidence intervals (CIs) 
were calculated.

The psychological barriers were divided into 2 categories 
on a scale of 1–4: scores of 1 or 2 (strongly agree and agree) 
were designated as “with barriers”, and scores of 3 or 4 
(disagree and strongly disagree) as “without barriers”. 
Potential confounding factors (age, sex), factors that are 
considered associated with rescue actions, and each psy-
chological barrier were included in multivariable analysis 
(location of the collapsed person [residence, workplace, 
educational institution, sports facility, public area, other 
locations including streets], cause of collapse [cardiac 
arrest, non-cardiac arrest, unknown], relationship with the 
collapsed person [others, family; friend, acquaintance, col-
league], sex of the collapsed person [male, female], age 
category of the collapsed person [adult, child], previous 
experience of CPR training [yes, no], and previous experi-
ence of performing any rescue actions [yes, no]). All statis-
tical analyses were performed using SPSS v24.0J (IBM 
Corp., Armonk, NY, USA).

Ethical Considerations
The study was conducted according to the Declaration of 
Helsinki and the Ethical Guidelines for Medical and 
Health Research Involving Human Subjects of Japan. 
Based on the guidelines, we provided all participants with 
a written explanation form, and if they agreed to cooperate 
in this survey, they answered the questionnaire. This study 
was approved by the Ethics Committees of the Kyoto 
University Graduate School of Medicine (R1393).

Results
Respondents Included in the Analysis
We distributed the questionnaires to 8,430 laypersons; 
7,827 (92.8%) responded and 7,008 (83.1%) were eligible 
for this study criteria. Of those, 1,361 (16.1%) laypersons 
had encountered emergency situations during the last 5 

of the relationships with the collapsed person was 3 : 7 
(family member: other people). Under the conditions of an 
α error of 5% and a power of 80%, 164 family member-
laypersons and 71 other-laypersons were required.

Next, to reach the sample size (n=235), we assumed that 

Table 2. Laypersons’ Rescue Actions

Total (n=1,220),  
n (%)

Checking patient’s consciousness

  Performed 761 (62.4)

  Not performed 47 (3.9)

   Not performed because other people 
had already performed this

400 (32.8)

  Missing 12 (0.9)

 Gathering people or giving instructions 
to other laypersons

  Performed 375 (30.7)

  Not performed 335 (27.5)

   Not performed because other people 
had already performed this

471 (38.6)

  Missing 39 (3.2)

Making the emergency call

  Performed 454 (37.2)

  Not performed 194 (15.9)

   Not performed because other people 
had already performed this

531 (43.5)

  Missing 41 (3.4)

Looking for or carrying an AED

  Performed 99 (8.1)

  Not performed 608 (49.8)

   Not performed because other people 
had already performed this

435 (35.7)

  Missing 78 (6.4)

Chest compressions

  Performed 80 (6.6)

  Not performed 753 (61.7)

   Not performed because other people 
had already performed this

331 (27.1)

  Missing 56 (4.6)

Rescue breaths

  Performed 25 (2.0)

  Not performed 820 (67.2)

   Not performed because other people 
had already performed this

311 (25.5)

  Missing 64 (5.3)

 Applying the AED pads and/or pushing 
the buttons of the AED

  Performed 56 (4.6)

  Not performed 798 (65.4)

   Not performed because other people 
had already performed this

311 (25.5)

  Missing 55 (4.5)

 Performing any rescue actions other 
than the above

  Performed 485 (39.8)

  Not performed 301 (24.7)

   Not performed because other people 
had already performed this

265 (21.7)

  Missing 169 (13.9)

AED, automated external defibrillator.
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Associations Between the Psychological Barriers and 
Rescue Actions
Table 3 summarizes the results of multivariable logistic 
regression analyses that were performed to assess the asso-
ciations between the psychological barriers of the layper-
sons and their rescue actions. Among the 6 psychological 
barriers, “fear of approaching a collapsed person” (AOR 
0.50; 95% CI 0.32–0.79) and “difficulties in judging whether 
to perform any rescue actions” (AOR 0.63; 95% CI 0.40–
0.99) were significantly associated with the performance of 
any rescue actions. However, “the situation that the col-
lapsed person’s life is dependent on one’s own actions”, 
“anxiety about the disadvantages to oneself”, “lack of 
confidence in performing any rescue actions correctly”, 
and “confusion (panic) when facing a collapsed person” 
were not significantly associated with the performance of 
any rescue actions.

Among other factors, “previous experience of perform-
ing any rescue actions” was associated with the perfor-
mance of any rescue actions, whereas “previous experience 
of CPR training” was not (Supplementary Table).

Discussion
We investigated the associations between the psychological 
barriers of laypersons who encountered emergency situa-
tions, including both cardiac arrest and non-cardiac arrest, 
and their rescue actions, irrespective of whether the layper-
sons performed any rescue actions. We observed that the 
psychological barriers of “fear of approaching a collapsed 

years and 1,220 (14.5%) were eligible for analysis (Figure 1).

Characteristics of the Laypersons
The characteristics of the laypersons are summarized in 
Table 1. Of the 1,220 laypersons included in the analysis, 
646 (53.0%) were males and the median age was 39 years. 
The most frequent location of a collapsed person was 
workplaces (23.9%), and the most frequent cause of col-
lapse was non-cardiac arrest (71.1%), followed by unknown 
(18.7%), and cardiac arrest (10.2%).

Performance of Any Rescue Actions in Emergency Settings
Of the 1,220 laypersons, 915 (75.0%) performed at least 
one of the rescue actions, of which 698 (76.3%) performed 
multiple rescue actions. Of the rescue actions, the most 
frequent action performed was checking the consciousness 
of the collapsed person (761 [62.4%]; Table 2).

Psychological Barriers That Affected the Rescue Actions
Figure 2 shows the degrees to which each psychological 
barrier had affected the performance of rescue actions by 
laypersons. The most frequent psychological barriers that 
laypersons ranked a score of 1 or 2 (strongly agree or agree, 
respectively) included “lack of confidence in performing 
any rescue actions correctly” (541 [44.3%]), followed by 
“difficulties in judging whether to perform any rescue 
actions” (442 [36.3%]), and “fear of approaching a col-
lapsed person” (417 [34.1%]). However, more than half the 
laypersons ranked a score of 3 or 4 (disagree or strongly 
disagree, respectively) for all psychological barriers.

Figure 2.  Psychological barriers that affected the performance of any rescue actions by laypersons.
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explaining the bystander effect, which states that the pres-
ence of others discourages an individual from performing 
rescue actions in an emergency situation.28,29 In addition to 
teaching CPR skills and the pertinent knowledge, it is 
important to provide information about psychological 
barriers to encourage laypersons to overcome those 
barriers and perform rescue actions in an actual emergency 
situation.21,26

Although previous studies demonstrated the lack of con-
fidence to perform CPR and panic as barriers,12,20,27 these 
barriers did not influence the performance of any rescue 
actions in this study. In contrast, following “fear of 
approaching a collapsed person”, we found that “difficul-
ties in judging whether to perform any rescue actions” was 
significantly associated with initiation of rescue actions. 
Laypersons who could not perform any rescue actions 
were the people who could not take the first step, such as 
talking to or approaching a collapsed person. These might 
be more essential barriers before they feel lack of confi-
dence to perform CPR or confusion, and these barriers 
should be considered first to improve bystander perfor-
mance. It is essential to emphasize that the conditions of a 
collapsed person do not worsen by any rescue actions that 
laypersons can perform, and that cardiac arrest is a condi-

person” and “difficulties in judging whether to perform 
any rescue actions” were significantly associated with 
whether any rescue actions were performed. Although 
multiple studies have highlighted the psychological barri-
ers using qualitative methods,12,19–21,26 the psychological 
barriers and the degree of their effects on the laypersons’ 
rescue actions were unclear. The results of this study 
revealed the significant psychological barriers that should 
be emphasized.

Our results demonstrated that the barrier of “fear of 
approaching a collapsed person” was significantly associated 
with performing any rescue actions. Some studies have 
reported the presence of fear that laypersons feel in emer-
gency situations and that they should be psychologically 
prepared to overcome this fear in emergency situations.26,27 
Axelsson et al found that bystanders would like to know in 
advance the natural emotional reactions in emergency situ-
ations.19 Providing them with information about negative 
psychological reactions when encountering a collapsed 
person might be useful in reducing psychological barriers 
against performing any resuscitation actions. Moreover, it 
might be effective for laypersons to realistically imagine 
real emergency situations. For example, making good use 
of a role play and its debriefing during training, and 

Table 3. Associations Between Laypersons’ Psychological Barriers and Their Rescue Actions

n/N (%) Crude OR  
(95% CI)

Adjusted OR  
(95% CI)

Psychological barriers

  Fear of approaching a collapsed person 257/417 (61.6) 0.35 (0.27–0.46) 0.50 (0.32–0.79)

   The situation that the collapsed person’s life is dependent on  
one’s own actions

252/386 (65.3) 0.48 (0.36–0.62) 0.99 (0.62–1.59)

  Anxiety about the disadvantages to oneself 134/208 (64.4) 0.52 (0.38–0.72) 1.26 (0.77–2.06)

  Difficulties in judging whether to take any rescue actions 277/442 (62.7) 0.35 (0.27–0.46) 0.63 (0.40–0.99)

  Lack of confidence in performing any rescue actions correctly 360/541 (66.5) 0.43 (0.33–0.56) 0.81 (0.51–1.29)

  Confusion (panic) when facing a collapsed person 252/371 (67.9) 0.59 (0.45–0.77) 1.26 (0.82–1.93)

Other factors

  Age of layperson 1.01 (1.00–1.02) 1.00 (0.98–1.01)

  Sex of the layperson: Male 502/646 (77.7) 1.35 (1.04–1.75) 1.25 (0.89–1.75)

  Location of the collapsed person

    Residence   98/101 (97.0) Ref. Ref.

    Workplace 259/292 (88.7) 0.24 (0.07–0.80) 0.20 (0.06–0.71)

    Public area 108/177 (61.0) 0.05 (0.02–0.16) 0.05 (0.01–0.18)

    Educational institution     52/79 (65.8) 0.06 (0.02–0.20) 0.04 (0.01–0.14)

    Sports facility     42/56 (75.0) 0.09 (0.03–0.34) 0.08 (0.02–0.35)

    Other locations 336/489 (68.7) 0.07 (0.02–0.22) 0.09 (0.03–0.32)

  Cause of collapse

    Non-cardiac arrest 715/868 (82.4) Ref. Ref.

    Cardiac arrest   97/124 (78.2) 0.77 (0.49–1.22) 0.56 (0.31–1.00)

    Unknown 103/228 (45.2) 0.18 (0.13–0.24) 0.25 (0.17–0.36)

  Relationships with the collapsed person: Others 640/898 (71.3) 0.42 (0.30–0.60) 0.86 (0.55–1.35)

  Sex of the collapsed person: Female 368/464 (79.3) 1.51 (1.14–1.99) 1.26 (0.88–1.79)

   Age category of the collapsed person: Child (approximately  
≤18 years)

101/122 (82.8) 1.69 (1.04–2.75) 1.44 (0.77–2.70)

  Previous experience of CPR training 588/744 (79.0) 1.79 (1.35–2.35) 1.36 (0.97–1.92)

  Previous experience of performing any rescue actions 524/611 (85.8) 3.35 (2.52–4.45) 2.90 (2.06–4.09)

n indicates the number of laypersons who performed any rescue actions; N, Psychological barriers: the number of laypersons who felt psycho-
logical barriers; Other factors: the number of laypersons who selected each factor. Adjusted for each psychological barrier, age of the layper-
son, sex of the layperson, location of the collapsed person, cause of collapse, relationship with the collapsed person, sex of the collapsed 
person, age category of the collapsed person, previous experience of CPR training, previous experience of performing any rescue actions. CI, 
confidence interval; CPR, cardiopulmonary resuscitation; OR, odds rations.
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“difficulties in judging whether to perform any rescue actions” 
were significantly associated with not performing any res-
cue actions.
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