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A scoping review was conducted to identify, map, and analyze international evidence from stud-
ies investigating the prevalence of community cardiopulmonary resuscitation (CPR) training. We
searched major bibliographic databases and grey literature for original studies evaluating the
prevalence of CPR training in the general population. Studies published from January 2000 to
October 2020 were included without language or publication type restrictions. Seventy-three el-
igible papers reported a total of 61 population-based surveys conducted in 29 countries. More
than three-fourths of the surveys were conducted in countries with high-income economies,
and none in low-income countries. Over half of the surveys were at a subnational level. Globally,
the proportion of laypeople trained in CPR varied greatly (median, 40%). For high-income coun-
tries, the median percentage was twice as high as that of upper middle-income countries (50%
vs. 23%). The studies used heterogeneous survey methods and reporting patterns. Key method-
ological aspects were frequently not described. In summary, few studies have assessed CPR
training prevalence among the general public. The rates of resuscitation training for the vast
majority of countries remain unknown. High heterogeneity of studies precludes a reliable inter-
pretation of the research. International Utstein-style consensus guidelines are needed to inform
future research and reporting of public resuscitation training worldwide.

Keywords Cardiopulmonary resuscitation; Surveys and questionnaires; Education; Population
surveillance; Heart arrest

What is already known

Surveys of the general public help to determine prevalence rates of cardiopul-
monary resuscitation (CPR) training, laypersons’ perceptions and barriers for
resuscitation education, therefore, bringing relevant information for developing
and guiding CPR training programs and campaigns. While a number of obser-
vational studies have been carried out worldwide to investigate prevalence of
CPR training among the general public, no research has been done yet to iden-
tify, map and analyze the available evidence.

Capsule
Summary

What is new in the current study

This scoping review represents an attempt to uncover the international evi-
dence from the population-based surveys investigating the prevalence of CPR
training among the general public over the last 20 years. The review reveals oc-
currence and geographic distribution of the studies, clarifies the design and
conduct of the research, identifies knowledge gaps, and may inform future sys-
tematic reviews on the topic.
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INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is a major public health
problem with global levels of survival below 10% to date.' Evi-
dence suggests that survival is more likely among OHCA victims
who receive cardiopulmonary resuscitation (CPR) from laypeo-
ple."? However, rates of CPR by laypeople remain poor in many
countries.®*

Lack of sufficient knowledge and skills is known to be one of
the predominant reasons that impede laypeople's readiness to at-
tempt resuscitation.>® It is recognized internationally that effec-
tive training of laypeople in CPR is essential to increase the num-
ber of people willing and able to provide help in a real-life emer-
gency and to improve survival after OHCA. In order to prioritize
and inform training interventions in a community, it is important
to understand existing practices of CPR education.

Surveys of the general public help to determine the prevalence
rates of CPR training, laypeople's perceptions, and the barriers for
resuscitation education. These provide relevant information for
developing and guiding CPR training programs and campaigns.®®
Without this knowledge, it is difficult to make reasonable im-
provements to promote CPR by laypeople. While a number of ob-
servational studies have been carried out worldwide to investi-
gate the prevalence of CPR training among the general public, no
research has been done yet to identify, map, and analyze the
available evidence.

We conducted a global scoping review of studies reporting the
prevalence of CPR training in the general population that was
published in the last 20 years. The factors associated with being
trained in CPR, willingness to be trained, most common sources
of such training, and barriers for CPR training were also reviewed.

METHODS

This scoping review was performed in accordance with the PRIS-
MA-ScR (Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews).” The protocol for
this review was not preregistered.

Eligibility criteria

All original studies were considered to be eligible for inclusion if
they met the following criteria: (1) reporting prevalence of CPR
training (percentage of people ever being trained in CPR) within a
sample drawn from the general population in a particular geo-
graphic area and (2) published between January 2000 and mid-
October 2020. There were no restrictions for publication type or
language.
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We excluded studies: (1) reporting prevalence of CPR training
for selected categories of the public (rather than the general
public), e.g., for particular occupations (medical practitioners,
teachers, students, etc.), participants of training events, patients
or visitors to medical facilities, specific age groups (e.g., youth, el-
derly); (2) where a target population, number of participants or
study geography were not defined clearly; and (3) reporting prev-
alence of first aid training in general without specifying rates of
CPR training. Studies reporting relevant data for the general pub-
lic excluding people with medical background were considered to
be eligible.

Information sources and search strategy

We systematically searched Embase, Medline, Scopus, Web of
Science, and relevant grey literature (Google Scholar). A search
strategy is shown in Supplementary Table 1. Considering the lim-
ited functionality of the advanced search in Google Scholar, we
used a simplified search request (resuscitation AND training AND
survey) and analyzed 1,000 references which we ranked in rele-
vance. Reference lists of included publications were also manual-
ly searched for eligible studies.

Study selection and data collection

Three researchers were responsible for the study selection and
data collection process. Two of them screened and extracted the
data. In cases of disagreement, a third opinion was sought to
achieve consensus.

Titles, abstracts, and keywords of all identified studies were
screened, and records of potentially eligible papers were collected
using Zotero reference management software. After removing
duplicates, the full texts of all potentially eligible papers were
obtained and reviewed for eligibility. For non-English papers, the
eligibility assessment and data extraction were limited to the
contents of English-language abstracts and tables.

The following data were extracted from eligible publications
using a predesigned and pilot-tested table: (1) characteristics of
the study and participants (including year, country, and geo-
graphic coverage of the survey, method of survey administration,
method of sampling, number, and age of participants, sample size
justification [yes/no], response rate); (2) prevalence of CPR train-
ing (percentage of ever trained and percentages of trained within
previous 1 year, 2 years, 5 years, or over 5 years out of ever
trained); (3) percentage of those willing to be trained in CPR; (4)
respondents' characteristics confirmed to be associated with be-
ing trained in CPR; (5) sources of CPR training (with percentage
of participants reporting a source); and (6) reasons for not being
trained in CPR (with percentage of participants reporting a rea-
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son). Considering the high between-study variability in the num-
ber and kind of reported sources of training and the reasons for
not being trained, data on the three commonest sources/reasons
were collected.

In cases where relevant data in percentages (e.g., prevalence of
CPR training or response rate) were not reported in a paper, but
corresponding numerical data were available, the respective per-
centage values were calculated by the researchers. Where preva-
lence rates of CPR training by the timing of last training (e.g.,
within last year) were presented in publications as calculated out
of all survey respondents, respective values were recounted to
percentages out of persons ever trained in CPR for conformity.
Where a paper reported two or more surveys conducted in dis-
tinct study periods or in different countries, the surveys were con-
sidered as stand-alone studies. In cases where both a conference
abstract and a journal article described the same study, and where
discrepancies in data were found between the publications, the
data from the journal article were considered to be preferential.
Where discrepancies were found between the two articles, the
data from the latest paper were considered preferential.

Quality assessment
To maximize the scope, this review examined all types of publica-
tions, including conference abstracts, where methods were not
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described in detail. The broad inclusion criteria, as well as the
large heterogeneity of the included studies, prevented us from
performing a formal quality assessment. However, the relevant
characteristics of the methodological quality of the studies (pri-
marily as concerns completeness of the description of the meth-
ods in journal articles), were considered and analyzed.

Data synthesis

Significant heterogeneity in the research designs and data pre-
vented a meta-analysis, and the results are described in a narra-
tive synthesis.

RESULTS

After excluding irrelevant records and duplicates 118 full texts
were retrieved and assessed for eligibility (Fig. 1). The final analy-
sis included 73 papers: 53 articles, 18 conference abstracts, one
short communication, and one dissertation abstract. Out of nine
potentially eligible non-English papers, four articles were includ-
ed (one Icelandic and three Korean).

Characteristics of the studies
Eligible papers described a total of 61 studies (cross-sectional
population-based surveys) conducted between 1997 and 2019,

words)

5,052 Records identified through database
search and screened (title, abstract, key

1,601 Embase, 1,047 Medline,
523 Scopus, 881 Web of Science,
1,000 Google Scholar

4,799 Records excluded

screening

253 Records eligible for full text

77 Embase, 50 Medline,
13 Scopus, 64 Web of Science,
49 Google Scholar

135 Duplicates
excluded

1 Full-text paper
unobtainable (China)

eligibility

117 Full-text papers assessed for

45 Full-text papers
excluded
41 CPR training rates

1 Additional record

identified through hand
search of reference lists

(ever trained in CPR)
for general public
not reported

73 Papers included in the
final analysis

4 Target population or
study geography not
defined clearly

Fig. 1. Flow diagram of the publication selection process. CPR, cardiopulmonary resuscitation.
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reporting data on the prevalence of CPR training among the gen-
eral public in 29 countries. The details of the included studies are
provided in Supplementary Table 2. One paper presented the re-
sults of surveys conducted in two countries (China and India),"
while other papers described single-country surveys.

The distribution of the studies by global regions, subregions,
and countries is shown in Fig. 2. The countries represent 14.1% of
the 206 world's sovereign states and 14.5% of the 193 member
states of the United Nations.'? According to the World Bank's
economic classification,” the surveys involved populations of
25.3% (21/83) countries with high-income economies, 10.7%
(6/56) countries with upper middle-income economies (Brazil,
China, Costa Rica, Indonesia, Russia, and Turkey), 4.0% (2/50)
countries with lower middle-income economies (Ghana and In-
dia), and 0% (0/29) countries with low-income economies. Of the
studies 39.3% (24/61) were conducted at a national level, 60.7%
(n=37) at a subnational level (Supplementary Table 3).>68% 1481
Nation-wide studies were carried out in 19 (65.5%) of the 29 coun-
tries reviewed. The number of studies per country varied from 1 to 8.

Regarding sampling methods, 55.7% (n=34) of the studies
utilized a probability sample and 36.1% (22) used a nonprobabil-
ity sample. For 8.2% (5) of the studies, the sample design was not
specified (one conference abstract, two abstracts of non-English
articles, and two full-text articles). Probability sample designs in-
cluded a stratified random sample (n=18), a simple random
sample (8), a probability sample with quotas (3), a systematic

Fig. 2. Geographic distribution of surveys reporting prevalence of car-
diopulmonary resuscitation training among the general public. Numbers
indicate quantity of surveys per country.
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random sample (2), and a random sample of unspecified type (3).
Nonprobability sampling methods included a convenience sample
(12), a quota sample (7), a voluntary response sample (2) and a
snowball sample (1).

The number of survey respondents varied from 303 to 228,921
(median [interquartile range, 1QR], 1,007 [566.5-2,077.0]), na-
tional studies 428 to 228,921, and subnational studies 303 to
10,048. Out of a total number of 428,340 respondents, 53.4%
(228,921) were participants in the nation-wide survey from South
Korea.*® Sample size justification was provided in 30.6% (15/49)
of the English language articles.

Sampling criteria by age included: > 12 years old (n=1), > 14
(h=1), >15(n=1), >16 (n=5), >17 (n=2), >18 (n=21), >19
(n=7), >20(n=1), >30 (n=1), 15-64 (n=2), 15-79 (n=1), 16—
75 (n=1), 18-69 (n=1), 18-79 (n=1), 18-89 years old (n=1),
adults (n=4), age not limited (n = 2); or age criteria were not speci-
fied (n=48). Seven (11.5%) surveys excluded persons with medical
background or medical education.

As regards methods for gathering data, the studies utilized a
telephone survey (n =21, 34.4%), a face-to-face interview (n=17,
27.9%), a self-completing questionnaire (n=11, 18.0%) and an
online survey (n=6, 9.8%). For six studies (9.8%) the method of
gathering survey data was not detailed (stated as “interview,"
“survey,” or "questionnaire survey"). Of the surveys 24.6% (n= 15)
were carried out in public places (gatherings), 18.0% (n=11)
were interviews conducted in households. Out of the six online
surveys, five questioned laypeople interested/registered to partici-
pate in surveys (online survey panelists) and one involved users of
online social networks.

The response rates were reported or calculable from available
data for 41.0% (n = 25) of the studies. The response rates ranged
from 30% to 95% (median [IQR], 52 [43.0-64.0]), telephone sur-
veys 30% to 81% (n=15), face-to-face interviews 47% to 95%
(n=4), questionnaire self-completion 50% to 87% (n=>5), and
online surveys 58% (n=1).

Prevalence of CPR training
The proportion of laypeople ever being trained in CPR varied from
3% to 79% globally (median [IQR], 40 [28.5-60.0]) (Fig. 3),
5689111481 £rom 180/ to 73% based on the national studies (39.5
[30.3-58.3]), and from 3% to 79% according to the subnational
studies (40 [24.5-62.0]) (Supplementary Table 3). By the country's
income level, the range of CPR training rates were distributed as
follows: high income 4% to 79% (median [IQR], 50 [35.0-64.8]),
upper middle income 3% to 53% (23 [12.0-38.0]), and lower
middle income 3% to 31% (17 [not calculable]).

In terms of how recent the CPR training was 32.8% (n= 20) of

www.ceemjournal.org



Alexei Birkun, et al.

a2 |25 56 . 64
Australia 68 74

Belgium*
: [T W —
Brazil*® 16

64
Canada®

China®"27-%2 | i5e 2153,

3334

Costa Rica
Ghana®

Greece™

73
Iceland®

India"

) 40
Indonesia®®

28
Ireland®

40-43 35 49

Japan

South Korean®o++-+ | et madtas... 45 43 5, o

35

Malta®

New Zealand®'
Omen®2%

Poland®

73

Portugal®®

. 53
Russia®*®

Saudi Arabia®®

Singapore®*°

6 69
Slovenia

24
6263 37

Spain

o 45
Sweden

. 65 41
Taiwan

40
Turkey®

UKET e 250
5 | S S 63
USA728 6568 072

0 10 20 30 40 50 60 70 80 90
Percentage of respondents

Fig. 3. Prevalence of cardiopulmonary resuscitation training by country
(percentage of survey respondents ever trained in cardiopulmonary re-
suscitation).

the studies reported percentage or number of people trained in
CPR within the past 12 months (2%-349% of those ever trained in
CPR; median [IQR], 22 [17.5-27.8]). Data were also provided for
longer periods and are reported here as the percentage /number
of people trained over the period for 2, 5 and more than 5 years,
detailing the median and IQR. Thus, of the studies 23% reported
the percentage of people trained within the past 2 years, the me-
dian and the IQR (4%-60%, 38.5 [30.0-49.5]), 29.5% of the stud-
ies reported the percentage/number of people trained within past
5 years (120-85%, 54 [45.0-65.3]); and 31.1% (19) of the studies
reported the percentage/number of people trained more than 5
years ago (16%-86%, 47.0 [35.0-54.0]) (Fig. 4).291%1819.2223.

27,29,35,36,39,42,44-46,49,51,52,58,61,62,65,67,71,74,81

Several studies investigated the prevalence of CPR training in
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Fig. 4. Percentages of lay people trained in cardiopulmonary resuscita-
tion (CPR), categorized by time since last training (percentage out of
ever trained in CPR).

the same population and geography in different study periods.
These studies were carried out in four countries: Australia, China,
Japan, and South Korea.

In Australia, two cross-sectional telephone surveys were con-
ducted in 2000 to 2001" and 2016*"** among residents of the
state of Victoria (n= 1,489 and 404, respectively), demonstrating
an improvement in the CPR training prevalence. The percentage
of people ever trained in CPR increased from 520 to 68%, and
the percentage of those recently trained (within 1 year) increased
from 21% to 28%.

In China, the general public of Hong Kong region was inter-
viewed by telephone in 2002 (n=357)* and in 2010 (n= 1,013).2%*
Based on the surveys, the overall prevalence of CPR training was
12% and 21%, respectively. Another telephone survey from Hong
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Kong (n=524) showed the CPR training rate of 23% but the year
of the survey is unknown.*? Additionally, two nation-wide surveys
were carried out in China in 2014 (n=1,841; an online survey)®
and 2018 to 2019 (n=99,186; a self-administered question-

naire),*°

reporting the percentages of people ever trained in CPR
as 26 and 38, respectively.

In Japan, two country-wide surveys were conducted in 2006
(n=1,132; in-home face-to-face interviews)* and in 2012 (n=
4,853; an online survey).**? These studies showed the communi-
ty prevalence of ever being trained in CPR to be 35% and 49%,
respectively.

For South Korea, Lee et al.® and Lee et al.* published results of
three country-wide telephone surveys conducted in 2007 (n=
1,029), 2011 (n=1,000), and 2015 (n=1,000). The reported per-
centages of ever being trained in CPR were 48, 38, and 51%, re-
spectively, with the percentages of people trained within the pre-
vious 2 years reaching 30, 49, and 600%%, respectively. Further, Ro
et al.*® presented the results of the nation-wide in-home face-to-
face interview conducted in 2012 (n=228,921), where the gen-
eral prevalence of CPR training was reported as 27%, and the
proportion of those trained within 2 years amounted to 42%. Fi-
nally, two in-home face-to-face surveys conducted in the Korean
metropolitan city Daegu in 2012 (n=1,000)>** and 2016 (n=
1,141)** demonstrated an increase in prevalence of ever being
trained in CPR (from 36% to 55%) and in the proportion of lay-
people trained within 2 years (from 47% to 55%).

Global prevalence of resuscitation training

Factors associated with receiving CPR training

Thirty of 61 eligible studies (49.2%) investigated the association
of participants' sociodemographic characteristics with being
previously trained in CPR. Based on a univariate or a multivariate
analysis, prior experience of CPR training was confirmed to be
associated with (excluding factors evaluated on a single occa-
sion): age: younger (n= 18 studies) or middle age (n=5) vs. older
age; gender: man (n=9), woman (n=2), or not associated
(n=12); race, ethnicity or country of birth (n=5), or not associ-
ated (n=1); educational level: higher (n=17), or not associated
(n=1); socioeconomic status: higher (n=2), or not associated
(n=1); income: higher (n=5), or not associated (n=3); employ-
ment status or occupation: employed/students (n=6), full-time/
part-time work (n=2), working in a medical field (health-related,
healthcare providers) (n=3), office workers or skilled workers
(n=1), professional, managerial, and non-manual occupations
(n=2), military conscripts (n=1), or not associated with employ-
ment status (n=1); marital status: non-married vs. married
(n=1), never been married (n=2), married or never been married
vs. separated or divorced (n=1), married vs. single, divorced or
widowed (n=1), married or living as married (n=1); place of
residence (urban/rural): urban (n=1), rural (n=1), or not associ-
ated (n=2); witnessed a cardiac arrest or a collapsed person
(n=3), or not associated (n=1); member of a household (cohab-
iting family member) with heart disease or cardiovascular dis-
ease: positive association (n= 1), negative association (n=1), or

Table 1. Respondents' three main reasons for not being trained in cardiopulmonary resuscitation

Country, year Top 1 barrier

Top 2 barrier Top 3 barrier

Australia, 20162 Never thought about it/about the need to
go for training (59%)*

Australia, 2017% Never thought about it/about the need to
go for training (44%)*

China, 20027 Lack of time/no time (33%)*

Lack of time/no time (25%)"

Do not know where to take the training (15%)*

Do not know where to take the training (21%)" Cost (12%)°

China, 2010%
China, 2014°

Greece, unknown year®®
Oman, 201457

Russia, 2018%?
Spain, 2015%

Sweden, 2000%?
The USA, 2008%'

Lack of time/no time (41%)*

Do not know where to take the training
(55%)*

Lack of infrastructure® (49%)*

Do not know where to take the training
(349%0)*

Never thought about it/about the need to
go for training (51%)*

Had not had any opportunity to receive the
training (61%)°

Unaware that such training exists (28%)°

Had not gotten around to it (41%)°

Do not know where to take the training (28%)" Have no (little) interest/lack of concern (20%)'

Not necessary/don't believe it's important
(26%)*
Lack of time/no time (20%)*

Do not know where to take the training (24%)
Lack of time/no time (29%)*

Do not know where to take the training (28%)*
Have no (little) interest/lack of concern (30%)"
Have no (little) interest/lack of concern (21%)"

Not necessary/don't believe it's important
(10%)*

Have no (little) interest/lack of concern (19%)"
Have no (little) interest/lack of concern (11%)"

Lack of time/no time (20%)*

Not necessary/don't believe it's important
(23%)*

Not necessary/don't believe it's important
(10%)*

Lack of time/no time (8%)*

Do not know where to take the training (19%)"
There was no available training (10%)*

S #

symbols indicate the same or similar barriers.

IMultiple-choice question. YLack of organized lessons, instructors or institutions.
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Table 2. Respondents' three main sources of cardiopulmonary resuscitation training

Country, year Top 1 source

Top 2 source

Top 3 source

Australia, 2005%
Australia, 2016%
China, 2002%

China, 2010%

South Korea, 2006*
South Korea, 2007°
South Korea, 2011°
South Korea, 2012%
South Korea, 2016%
New Zealand, 2002°'
Poland, 1997°*”
Portugal, 2012%®
Russia, 2018
Saudi Arabia, 2018%?

Recognized provider® (58%)*
Recognized provider® (43%)
Recognized provider® (64%)*
Military/reserve forces (42%)°
Military/reserve forces (48%)°
Military/reserve forces (44%)°
School (22%)*

School (29%)*

Workplace (44%)"*

School (69%)*

Recognized provider” (2490)*

School (20%)*

School, college, university (28%)*

Spain, 2015

Turkey, unknown year®®
UK (whole), 20177
UK (England), 2014

Workplace (37%)*
Workplace (8%)*

Workplace (55%)"
Workplace (63%)"

School (15%)*

* Workplace (40%)*

Recognized provider” (63%)* Workplace (16%)"

School, college, university (33%)*
School, college, university (30%)"
School, college, university (21%)*
Military/reserve forces (17%)°
Workplace (229%)"

Workplace (55%)"

Qualified training centers (22%)*

Workplace and service (incl. military) (27%)*

Television, internet, media (25%)"7  Course given by the trainers of the Ministry of
Health (219%)*

Recognized provider” (269%)*

Driving school (7%)*

School, college, university (22%0)"

School (9%)*

Workplace (6%)"

Workplace (6%)"

Recognized provider® (11%)*

Emergency dispatch center, fire department (16%)*
Military/reserve forces (17%)°

Sports groups (8%

Military/reserve forces (27%)°

Higher education institution (17%)*

Driving school (219%)*

Workplace (17%)"

School, college, university (10%)*

Community building® (14%)"
Recognized provider® (11%)*

"t A8 T symbols indicate the same or similar sources of training.

“The Red Cross, St. John Ambulance, emergency medical services, etc. "Multiple-choice question. “For example, village or community hall, school (not as a student).

u Percentage out of all survey respondents
m Percentage out of non-trained respondents

China, Unknown year' | s 94

Chinal, 2019% | 73

Costa Rica, 2014* 55

Ghana, 2019°* 90

Indonesia, 2016™ | u—— 74

South Korea, 2007* 55

South Korea, 2011% 59

South Korea, 2015% | 50

53
Oman, Unknown year 83

Poland, 1997 | ——— 5

Portugal, 20127 | —— 96

Russia, 2018 52

Australia, 20177 73

Spain, 20157 |[EEEE———— 64
Sweden, 2000° |EE————— 50

UK (Scotland), 2015%° | 42
| | | ! |

0 20 40 60 80 100

Fig. 5. Willingness of laypeople to get trained in CPR.

not associated (n=2); diseases in personal medical history: neg-
ative association (n=1), or not associated (n=1).

Clin Exp Emerg Med 2021;8(4):255-267

Barriers for CPR training
Eleven studies (18.0%) evaluated reasons for not being trained in

CPR. The most common barriers are summarized in Table 1.6222%%
,29,36,52,58,62,64,81

Sources of CPR training

Eighteen studies (29.5%) inquired about the places where re-
spondents had undergone CPR training. Table 2 shows the most
common sources Of: training.8'9'20'22'27'29'44'51'54'55'58'59'62'66'68'71

Willingness to be trained

Sixteen studies (26.2%) evaluated the willingness of laypeople to
be trained in (to learn) CPR. Of these, 12 studies reported the
proportions of persons willing to be trained out of all the survey
respondents (ranging from 52% to 96%); four studies asked this
question of non-trained respondents only, and received positive

responses from 42% to 73% respondents (Fig. 5).2330313435384553-

55,58,62,64,69

DISCUSSION

This scoping review investigated the international evidence from
the population-based surveys reporting the prevalence of CPR
training among the general public over the last 20 years. The re-
view reveals the occurrence and geographic distribution of the
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studies, clarifies the study design and the conduct of the re-
search, identifies the knowledge gaps, and may inform future
systematic reviews on the topic. The findings may be utilized by
national and international authorities when planning public
health initiatives directed at improving bystander CPR rates and
increasing the survival rates after OHCA.

We found that studies of CPR training prevalence among the
general public are occasional. For the past two decades, only 61
published studies were revealed. The studies were conducted in
29 countries, which amounts to about one seventh of the world's
sovereign states. No data on CPR training prevalence is available
for low-income countries and only two studies were carried out
in lower middle-income countries (Ghana and India). The surveys
were most commonly performed in South Korea (8) and the USA
(8), followed by China (7), Australia (6), the UK (4), Japan (3),
Oman (2), and Spain (2). In the other 21 countries the studies
were only conducted once. It is noteworthy that although the
surveys were more common in countries with higher income
economies, our search did not reveal any eligible studies for ap-
proximately 75% of the high-income countries and 89% of the
countries with upper middle-income economies. Most surveys
were carried out at a subnational level, and may not be consid-
ered as representative of the whole country. Furthermore, the
majority of studies were conducted at a single point in time, and
only a few surveys were repeated in the same population to show
the dynamics of CPR training prevalence in a particular geo-
graphic area. Generally, the lack of studies suggests lack of mea-
surement and monitoring of community CPR training in most
countries, that in turn may suggest insufficient regard being giv-
en to the problem of OHCA from the national governments and
healthcare agencies.

Another important finding is that the studies demonstrated
significant methodological heterogeneity in the study design,
sampling methods, data gathering methods, and participant se-
lection criteria. Whereas the choice of the survey design largely
depends on availability of certain modes of data gathering and
their cost for the researcher, clearly these methodological differ-
ences may introduce diverse and pronounced biases inherent to
non-standardized population-based surveys thus limiting compa-
rability of the survey results. Many surveys had low response
rates that might have led to non-response biases affecting the
representativeness of the data. Further, in a number of cases the
description of key methodological aspects was lacking in the full-
text papers, preventing clear conclusions on the appropriateness
of the study design used to achieve the aims of the study.

In order to improve the methodological consistency and com-
parability of future studies, it is advisable to develop international
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guidelines on survey methodology and uniform reporting of data
on public CPR training practices. Following the Utstein style, the
guidelines could be jointly developed by the recognized resuscita-
tion societies to include uniform terms, definitions, methods, and
a template for standardized reporting of survey results. The
guidelines could serve as a valuable driver for supporting resusci-
tation research and in improving public health internationally.
The incorporation of questions concerning CPR training into well-
designed national public surveys could assist in obtaining reliable
surveillance data on a regular basis.

Although pronounced methodological differences prohibit di-
rect comparison of the presented results, the data demonstrate
overall trends in the prevalence of CPR training among the gen-
eral public. The huge variation in the CPR training rates (3%-
79%) could be attributed to complex factors, including real dis-
parities in existing practices of community resuscitation training
between countries and regions, as well as differences in study
design, research quality and reporting. Whereas the global preva-
lence of CPR training around 40% seem to be relatively high,"%
it is definitely far from sufficient. Most studies were conducted in
developed countries, where extensive campaigns are organized to
engage the public and encourage CPR training.2® Countries with
high-income economies demonstrated more than double the me-
dian prevalence of CPR training when compared with the upper
middle-income countries. The difference is anticipated to be
much more pronounced in comparison with lower middle-income
and low-income countries where public CPR training initiatives
seldom occur®? but where the mortality rate from non-communi-
cable diseases continues to increase dramatically.

The proportion of people with recent CPR training was gener-
ally low and did not exceed 34% trained within one year across
the studies, indicating the need to promote refresher training in
resuscitation around the globe. Recent CPR training is a valuable
indicator of the effectiveness of community resuscitation educa-
tion effectiveness.

However, recency of CPR training was reported rarely and non-
uniformly, once again suggesting the need for the international
consensus in this matter.

All studies reporting the prevalence of CPR training in particu-
lar geographic areas at different time points, which were con-
ducted in Australia,'**"?* China,®*"**® Japan*®** and South Ko-
rea, ¥4 demonstrated an improvement in the general rates
of resuscitation training and the rates of recent CPR training over
time. Some of the papers discuss factors which may have con-
tributed to the positive dynamics. For the Australian state of Vic-
toria? and for Hong Kong,?* first-aid training in the workplace
appeared to be one of the drivers for the increase in the propor-
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tion of CPR-trained individuals. In South Korea, the increase in
the percentage of people ever trained and those recently trained
in CPR, was related to a complex of major changes in public re-
suscitation training-related national practices, including the es-
tablishment of the national public CPR program, public advertis-
ing campaigns, enactment of a Good Samaritan law, and legisla-
tion for mandatory CPR training at school.®?

Besides the resuscitation training prevalence, some studies in-
vestigated associations between respondents’ demographic and
socioeconomic characteristics and previous CPR training, reasons
for not being trained in CPR, sources of resuscitation training,
and willingness to get trained in CPR. Although important for un-
derstanding community CPR education practices and informing
further improvements, these findings were reported by a minority
of studies, and in a heterogeneous manner. Age, gender, educa-
tional level, and employment status/occupation were most com-
monly evaluated as potential determinants of previous resuscita-
tion training. Younger age and higher level of education were
consistently reported to be associated with a higher probability of
ever being trained in CPR in different countries. Consequently, in-
volvement of older people and those who have lower education
level into community resuscitation training constitutes an inter-
national objective.

The most frequently reported reasons for not being trained in
CPR generally fell into two categories: (1) low awareness and
motivation to go for training (e.g., "never thought about it", lack
of concern, lack of time) and (2) low availability of CPR training
("do not know where to take the training"). This emphasizes the
need for raising awareness of cardiac arrest and CPR training for
laypeople, introducing mandatory CPR education and increasing
access to alternative methods of training, including distance
learning and blended learning approaches’ worldwide.

The main sources of CPR training were generally similar across
the countries, but varied in their order of prevalence. Most com-
monly, people were receiving training in educational institutions
(school, college, and university), at workplace or from recognized
providers (e.g., The Red Cross or emergency medical services). For
South Korea, training through military/reserve forces was reported
as the most common source before 20122 with the subsequent
shift towards the most prevalent training occurring at school.’

The reported proportions of people being interested in attend-
ing CPR training varied over a wide range, but generally was no
less than 50% of respondents who declared their willingness to
undertake the training. These findings reveal a large potential for
increasing the number of lay rescuers internationally.

This review has limitations. The scoping nature of the review
prevented us from performing a systematic quality appraisal of
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the studies. Owing to the differences in survey design, methods,
target populations, and reporting, as well as commonly encoun-
tered lack of relevant information on the methodologies used, the
findings should be interpreted cautiously. Despite the compre-
hensive search for publications, it is possible that some eligible
papers were not included due to the limitations of the search
strategy, particularly those published in languages other than
English and not indexed in the major bibliographic databases. For
non-English articles (n=4), we analyzed English-language ab-
stracts and tables only; thus, relevant data might have been omit-
ted for the respective studies. Further, not all research gets pub-
lished in scientific literature, and therefore the results of this re-
view may not be representative of all the studies that have been
conducted to investigate the prevalence of community CPR train-
ing. Finally, the prevalence rates of resuscitation training should
not be interpreted as an equivalent of quality or effectiveness of
public CPR training in the respective countries.

CONCLUSION

In summary, this review has shown that studies investigating the
prevalence of CPR training among the general public are few
around the globe. Nothing is known about existing community
resuscitation education coverage for the vast majority of coun-
tries of the world, and for most surveys the findings are not gen-
eralizable to a whole country population. Based on the available
evidence from 29 countries, the global prevalence of CPR training
is around 40% with obviously higher training rates in countries
with higher income economies. Whereas some countries defi-
nitely reveal an increase in CPR training prevalence over time;
there is an apparent need to further improve public awareness
and education on resuscitation internationally. The review also
revealed that studies are highly heterogeneous in survey designs,
methods, and reporting patterns, making it difficult to interpret
and compare findings. There is a need to develop international
consensus guidelines on a standardized survey methodology and
reporting of data on CPR training practices in order to enhance
the consistency and the availability of resuscitation training
monitoring, to guide CPR education processes and improve sur-
vival from cardiac arrest worldwide.
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Supplementary Table 1. Search strategy (Medline)

01. basic life support[Title/Abstract]

02. BLS[Title/Abstract]

03. cardiopulmonary resuscitation[Title/Abstract]
04. CPR[Title/Abstract]

05. first aid[Title/Abstract]

06. resuscitation[Title/Abstract]
07.17o0r2or3or4orb5or6

08. attitude*[Title/Abstract]

09. educat*[Title/Abstract]

10. knowledge([Title/Abstract]

11. learn*[Title/Abstract]

12. teach*[Title/Abstract]

13. train*[Title/Abstract]

14.8 0r9or 100r 11 or 12 or 13

15. citizen*[Title/Abstract]

16. community[Title/Abstract]

17. lay person*[Title/Abstract]

18. laypeople[Title/Abstract]

19. layperson*[Title/Abstract]

20. population*[Title/Abstract]

21. public[Title/Abstract]

22. resident*[Title/Abstract]

23.150r 16 0r 17 or 18 or 19 or 20 or 21 or 22
24. survey*[Title/Abstract]

25. interview*[Title/Abstract]

26. questionnaire*[Title/Abstract]

27.24 or 25 or 26

28. "2000/01/01"[Date - Publication] : "3000"[Date - Publication]
29.7 and 14 and 23 and 27 and 28

BLS, basic life support; CPR, cardiopulmonary resuscitation.
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