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Abstract 

Cardiopulmonary resuscitation (CPR) education in European schools is recommended to increase the low 

or moderate rate of non-professional bystander CPR. The analysis of research focusing on success and 

problems with CPR education in schools is therefore useful for a broader realization. The aim of this 

review is to discuss quantitative and qualitative studies with respect to evidence on the implementation 

progress of CPR education in primary or secondary schools. Studies were retrieved from PubMed database 

(n=940) resulting in n=141 eligible articles with n=20 meeting specific inclusion criteria. The reviewed 

evidence reveals heterogeneous results. Teachers’ perceived competency, CPR instructor training and 

funding as well as class time for CPR programs was predominantly limited, whereas the effect of legal 

obligation was interpreted differently. However, implementation barriers encompassed in this review 

emerged across different national education systems, but systematic and sufficient approaches seem to need 

further political support in general. 
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1. Introduction 

In developed countries, the most common cause of death are diseases of the cardiovascular 

system (Benjamin et al., 2018; Statistisches Bundesamt [Destatis], 2017). One of the reasons is 
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sudden cardiac death (SCD) due to a cardiac arrest (CA), which is prevalently caused by 

implications of acute myocardial infarction (Trappe, 2007; Waldecker, 2003). An estimated 84 to 

86.4 cases of CA per 100000 habitants were treated by emergency medical services (EMS) in 

Europe (Berdowski, Berg, Tijssen, & Koster, 2010; Gräsner et al., 2016). The American Heart 

Association (AHA) reports for 2018 an incidence of 110.8 cases per 100000 habitants for the 

United States (US). Hence, 356000 people of the US population suffer from SCD (Benjamin et 

al., 2018). The survival rate of patients with CA to hospital discharge accounts only for 9 to 11 % 

(Atwood, Eisenberg, Herlitz, & Rea, 2005; Benjamin et al., 2018; Berdowski et al., 2010; Gräsner 

et al., 2016). To lower fatality rates of out-of-hospital CA and to increase the chances of survival 

by two- to fourfold, immediate cardiopulmonary resuscitation (CPR) or at least immediate chest 

compressions by non-professionals (i.e. bystanders) are required as Basic Life Support (BLS) 

measures (Hasselqvist-Ax et al., 2015; Holmberg, Holmberg, & Herlitz, 2001; Perkins et al., 

2015; Wissenberg et al., 2013). 

Bystander CPR rates account for approximately 70% in Norway (Lindner, Søreide, Nilsen, 

Torunn, & Lossius, 2011). However, the rate is significantly lower in Germany or in the US: 37% 

and 41%, respectively, in 2016 (Benjamin et al., 2018; Gräsner et al., 2017). The process of 

training bystanders to confidently perform qualitative CPR is crucial and has to be established 

long-lasting. Recently, high school and university students have been focused on as a target 

population to comprehensively increase the proportion of trained non-professionals (Bohn, Lukas, 

Breckwoldt, Böttiger, & van Aken, 2015; Böttiger et al., 2016; Böttiger, Semeraro, & Wingen, 

2017; Cave et al., 2011). Most reviews about CPR in schools only focus on methods for and the 

quality outcome of high school student CPR training (Plant & Taylor, 2013; Schroeder, Ecker, 

Wingen, Semeraro, & Böttiger, 2017). Unlike the established evidence, this review aims to 

concentrate on quantitative and interview studies which focus on experiences and opinions of 

school teaching staff only. However, the prior results stated in the AHA science advisory 

statement were incorporated and acknowledged, and amended with recent literature (Cave et al., 

2011). 

Long-term implementation
2
 of CPR education in schools poses a challenge for the school 

systems of many countries. In Germany for example, Schroeder et al. reported different strategies 

of support: the publication of a CPR curriculum in 2012 (German Resuscitation Council [GRC], 

2014), a recommendation of the Conference of the Ministers of Education in Germany in 2014 
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and initiatives like KIDS SAVE LIVES (Böttiger et al., 2016; Böttiger & van Aken, 2015). 

However, the dissemination of student CPR training in German schools is inconsistent and 

overall still low (Schroeder et al., 2017). 

School teachers were assigned as CPR instructors because they are comprehensively available 

and accessible. This decreases the need for a complex course organization (Cuijpers, Bookelman, 

Kicken, Vries, & Gorgels, 2016; Jiménez-Fábrega et al., 2009; Lukas et al., 2016), thus making 

this method of CPR teaching effective for a large number of primary and high school students 

(Bohn et al., 2012; Breckwoldt & Kreimeier, 2013; Rücker, 2010). Despite this pathway, 

alternative options are present for schools to teach CPR, e.g. teachers with AHA/Red Cross BLS 

instructor certificates or local agencies (e.g. Red Cross, EMS and healthcare professionals), using 

materials provided by their organizations (Brown, Lynes, Carroll, & Halperin, 2017; Hoyme & 

Atkins, 2017). However, it may not be possible for aid organizations and medical professionals, 

e.g. in Germany, to ensure permanent CPR education for all the high school students aged 6 to 18 

years. In this respect, our review stresses evidence about regular teachers as CPR instructors in 

order to acknowledge potential worries and ideas that teachers and school administrations may 

have. The findings of this review are intended to provide suggestions for further CPR education 

measures in general. 

 

2. Data Acquisition 

We explored empirical literature for evidence about the implementation process of student CPR 

in schools from a teachers’ and administrations’ perspective. Specific review questions were  

(i) how school personnel perceive its competency and willingness, 

(ii) how the process is supported and, 

(iii) which complications are commonly reported by the school staff. 

Study populations eligible for inclusion were teachers, assigned CPR or health coordinators, 

and administrations of primary or secondary schools (students most frequently aged 10 to 18 

years). School nurses do not exist in all European countries and therefore were not considered. 

The studies’ objectives had to be limited to school development in CPR education. Further, the 

original articles had to be published in English or German language and report cross-sectional 

(observational) studies or interventional designs at schools to be considered for inclusion. 

Publication dates and study designs (quantitative vs. qualitative) were not restricted to ensure that 
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all potentially relevant information on CPR implementation in schools and its improvement are 

covered. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flow-chart for data reporting with exclusion criteria, modified according to Moher et 

al. (2009). Last search was performed on July 23
rd

 2018.  

 

Records identified through 

database searching 

(n=940) 

Additional records identified 

through other sources 

(n=1) 

Records after duplicates removed 

(n=593) 

Records screened 

(n=593) 
Records excluded 

(n=452) 

 

 Language not German or English (n=13) 

 No research article (n=78) 

 Not primarily pertaining 

resuscitation/CPR (n=199) 

 CPR in medical setting/ACLS (n=65) 

 CPR training outside school setting 

(n=92) 

 Other (n=5) 

Full-text articles assessed for  

eligibility 

(n=141) 

Full-text articles excluded, with reasons 

(n=121) 

 

 Unrelated objective, e.g. training 

outcome (n=115) 

 Wrong setting (n=1) 

 AED use only (n=1) 

 No research article (n=4) 

Studies included in review 

(n=20) 

Records identified through reference search 

(n=0) 
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Only the PubMed database (NCBI, USA) was searched
3
 due to restricted access to EMBASE. 

Data collection in PubMed was performed by one of the authors using search terms which were 

predefined by the working group. The publication period remained unlimited. The search process 

was conducted during June and July 2018, with a last search on July 23
rd

 (cut-off date). Search 

terms were entered sequentially: *cpr + education + school + implementation (74); *basic life 

support + education +school+ implementation (56); *first aid training + education + school + 

implementation (46); *cpr + training + teachers + students (45); *first aid + training + teachers 

+ students (56); *basic life support+ training + teachers + students (18); *cardiopulmonary + 

resuscitation + schools + learning (58); *cardiopulmonary + resuscitation + schools + 

education (249); *cardiac + arrest + schools + education (176); *cpr + pupils + teaching (25); 

*cardiopulmonary + resuscitation + pupils + teaching (25); *basic life support + teachers (30); 

cardiopulmonary + resuscitation + schoolchildren (82). 

After completion of the electronic search, all reports were imported into Citavi reference manager 

(Swiss Academic, Switzerland) to screen title, key words, publication type and online available 

abstracts on eligibility. Any decisions for in- and exclusion were met collectively in the working 

group and disagreements were solved by reconsideration. In a second step, an in-depth full-text-

analysis was performed for eligible publications. Studies which provided data corresponding to 

our review questions and criteria were marked and inclusion was again discussed by the 

investigators. 

The included publications were scanned for results regarding the variables perceived competency 

and willingness of teachers, implementation rates (and how obligation is connected to it), barriers 

and supporting factors of CPR training. Quantitative outcome measures of studies were presented 

as relative frequencies, means and differences in means or odds ratios. Qualitative results were 

reported with reference to the major findings. Each publication was critically evaluated for 

potential bias based on sample characteristics and used methods. Thirdly, the effect of structural 

differences in the investigated school systems was taken into account to estimate limitations of 

the given results. 

                                                           
3
 According to Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines (Moher, Liberati, Tetzlaff, & Altman 2009). 
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3. Results 

3.1 Study selection 

The search resulted in n=940 articles with n=348 doublets. After eliminating doublets, one 

additional study was added, which was not indexed in PubMed (Felzen et al., 2018). In more 

detail, 452 of n=593 screened results were excluded due to different criteria indicated in Figure 1. 

Subsequently, n=141 studies fit criteria for a full-text analysis and n=20 records were 

incorporated into the review after excluding n=121 studies with said reasons (see Figure 1). 

All studies except the study from Iserbyt et al. (cluster randomized controlled trial) and those 

of Zinckernagel et al. and Lockey et al. (qualitative interview studies) were cross-sectional studies 

with school- and teacher surveys (Iserbyt, Theys, Ward, & Charlier, 2017; Lockey, Barton, & 

Yoxall, 2016; Zinckernagel et al., 2016). For an overview of the characteristics and the main 

results of the incorporated studies in addition to the following presentation, please refer to Table 

1. 

3.2 Perceived competency and willingness 

The general willingness to teach CPR was evaluated from different perspectives: School 

administrations in Barcelona (n=100) expect frequent engagement (69%) of their teachers with 

this issue, however, only for theoretical lessons without exercises (Miró et al., 2006). Principals 

of Northern Ireland secondary schools (n=169) estimated that – in general – 55% of teachers are 

willing to teach CPR (contents were not specified) (McCluskey, Moore, Campbell, & Topping, 

2010). Contrariwise, a 2013 Belgian investigation, addressed to teachers, reported that 61% of 

them are not willing to teach CPR, however another study in 2018 reported that 60% would or 

would probably do (Mpotos, Vekeman, Monsieurs, Derese, & Valcke, 2013; Smedt et al., 2018). 

According to a study Magid et al. conducted in the US, teachers who facilitated a CPR training 

program gave positive feedback: 99% evaluated the program as easy to implement, 98% were 

interested in implementing future sessions. Notably, only 18% of teachers had experience as CPR 

instructor before (Magid, Heard, & Sasson, 2018). 

If teachers were not willing to teach CPR, the most frequently mentioned reasons were 

missing knowledge and limited skills to proficiently do CPR themselves (66%, n=4237; 74%, 

n=437), which was also the reason for an unwillingness to teach it (50%, n=4237; 77%, n =437) 

(Mpotos et al., 2013; Smedt et al., 2018). Teachers felt more confident and willing to teach if they 

took part in one or more first aid and life support courses in the last few years. (Mpotos et al., 

2013; Patsaki et al., 2012). 
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Referring to Malta Hansen et al., the self-assessment of CPR competencies was distinctly 

lowered for many teachers in their sample (n=665): only 13% felt competent to teach CPR (Malta 

Hansen et al., 2017). In addition, another Danish qualitative study reports that a lack of 

willingness is connected with subjectively perceived incompetence (Zinckernagel et al., 2016). 

Teachers seem to transfer their own skill-related concerns to the classroom situation; thus, it is 

important for them to be medically proficient in order to give classes where medical competences 

are passed on to schoolchildren. As a core argument, their teaching may decide between life and 

death in case of a real CA, which is why Zinckernagel et al. report a discrepancy of medical 

demands as claimed by medical professionals opposed to those claimed by teachers (Zinckernagel 

et al., 2016). 

3.4 Obligation and Implementation rates 

There are conflicting opinions about mandatory CPR education in schools, resulting in 41% 

(Mpotos et al., 2013) or, in contrast, 83% (Malta Hansen et al., 2017) of surveyed teachers and 

80% of school administrations, who support obligatory programs (Malta Hansen et al., 2017; 

McCluskey et al., 2010). In a survey of Saudi Arabian teachers (n=305) 78% were willing to take 

a CPR free course and more than one third (37.4%) stated that CPR training should be mandatory 

in schools and even a necessity to obtain teachers’ certification (54.1%) (Al Enizi et al., 2016). 

Retrospective studies in areas with a mandatory CPR curriculum (e.g. Toronto, Canada; Iowa, 

USA; Washington State, USA; Denmark) showed a high heterogeneity of implementation rates. 

Only 50% of the responding schools taught CPR in Toronto (Hart, Flores-Medrano, Brooks, 

Buick, & Morrison, 2013). The rate was higher in Denmark and Washington State (60% and 

65%, respectively) and reached 96% in Iowa (Hoyme & Atkins, 2017; Malta Hansen et al., 2017; 

Salvatierra, Palazzo, & Emery, 2017). The survey by Brown et al. on CPR education for 

schoolchildren in the entire US indicated an implementation rate of 77%. Noteworthy, all schools 

with CPR training were located in states with a mandatory CPR curriculum (Brown et al., 2017). 

Reflecting these heterogeneous results, the effect of an obligation remains indistinct: Hoyme et al. 

assume a four-year period for successfully implementing CPR training on the basis of Iowa’s 

results, whereas Hansen et al. similar to Hart et al. did not observe any systematic implementation 

(Hart et al., 2013; Hoyme & Atkins, 2017; Malta Hansen et al., 2017). 

Brown et al. report a positive development in the US and the fact that students are the largest 

population group which can be reached by CPR training in schools. Anyhow, they emphasize  
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that consistent guidelines for the instructor certification are missing and content, teaching time, 

and funding have to be determined to optimize effectiveness (Brown et al., 2017). 

Furthermore, studies remain vague when it comes to the number of participating students; Is 

the entire school involved in CPR trainings or just a selected group of students, as Lockey et al. 

(2016) reported. Similarly, Salciccioli et al. (2017) pointed out that more than half (56%) of the 

interviewed schools in London offered CPR training, but 48% placed it during extracurricular 

programs or voluntary modules. 

In a Norwegian study from 2017, Physical Education teachers at elementary and high schools 

were interviewed on the inclusion of first aid in their classes. First aid training is part of the 

syllabus for P.E. education in 7
th
 and 10

th
 grade (Bakke & Schwebs, 2017). Most teachers (64%) 

teach the content with an average of 2.7 hours per grade and year. In other grades, where the 

curriculum dictates first aid training, invested time was higher (2.3 vs. 3.0 hours; p<0.01) (Bakke 

& Schwebs, 2017). 

3.5 Barriers and supporting factors 

Multiple studies identified three major barriers in developing CPR education in schools: Firstly, 

adequate funding must be available for external instructors and special training materials (e.g. 

CPR manikins or automated external defibrillators) (Hart et al., 2013; Hoyme & Atkins, 2017; 

Lafferty, Larsen, & Galletly, 2003; Lockey et al., 2016; Malta Hansen et al., 2017; Miró et al., 

2006; Salciccioli et al., 2017; Salvatierra et al., 2017). Teachers explicitly wished for more 

equipment (e.g. manikin, AED training kits) after a US nationwide teacher-based (“train the 

trainer”) CPR training intervention in schools – though the provided AHA kits contained 10 

manikins, instruction DVD and print resources for teacher training and classroom activities 

(Magid et al., 2018). Even though national strategies on CPR education were already established 

in England (e.g. by the British Heart Foundation), a qualitative study in 2016 emphasized that an 

appropriate public budget alongside local engagement by the health care sector is crucial (Lockey 

et al., 2016). 

A second barrier was a lack of opportunities to ensure CPR trainings by certified instructors 

(Hoyme & Atkins, 2017; Reder & Quan, 2003; Salvatierra et al., 2017). If CPR classes are to be 

taught by teachers, specialized trainings are inevitable to increase their first aid knowledge and 

CPR instructor proficiency (Bakke & Schwebs, 2017; Lockey et al., 2016; Miró et al., 2006). This 

barrier correlated with the lack of perceived competency expressed by interviewed teachers 

(Zinckernagel et al., 2016). 
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If trainings are offered, teachers will also need special training to develop and assess teaching 

methods for CPR education (Iserbyt et al., 2017). Iserbyt et al. compared two teacher training 

concepts in a cluster randomized trial and teachers participating in the test group additionally 

practiced giving feedback (by role-playing) and holding action-oriented training lessons. The test 

group achieved better results when considering the learning achievements of the high school 

students (p=.04, ηp
2
=.02; n=203) as well as their teaching performance (qualitative measures).  

Another frequent difficulty was the teaching time shortage due to a full school curriculum 

(Bakke & Schwebs, 2017; Cuijpers et al., 2016; Hoyme & Atkins, 2017; Lockey et al., 2016; 

Reder & Quan, 2003; Salciccioli et al., 2017; Salvatierra et al., 2017). Teaching time is consumed 

by the topics and learning objectives of the main school subjects. If the additional time needed to 

teach CPR and this issue is perceived as unnecessary or ineffective, teachers’ willingness tended 

to decrease and so does their effort (Hart et al., 2013). 

Opposite to barriers, success factors included obtaining a coordinator who organizes CPR 

training at schools (OR 3.01; 95% CI 1.84-4.92) and having appropriate materials for the classes 

at one’s disposal (OR 2.08; 95% CI 1.57-2,76) (Malta Hansen et al., 2017) These factors were 

similarly expressed in interviews with Danish teachers (Zinckernagel et al., 2016). Further 

positive effects resulted from the knowledge that other schools successfully offer CPR training 

and from present mandating legislation (OR 9.68; 95% CI 4.65-20.1 and OR 4.19; 95% CI 2.65-

6.62, respectively) (Malta Hansen et al., 2017). The connection of CPR education with other 

learning objectives is a further strategy to improve implementation; some surveys suggest CPR to 

be integrated in Health Education, Physical Education, Vocational Preparations, and Biology 

Education. (Felzen et al., 2018; Reder & Quan, 2003). 

Table 1: Overview of study characteristics and main results (alphabetical order) 

No. Authors Study data and design (Selected) main results 

1 Al Enizi et 

al. (2016) 

Country/region: Saudia Arabia 

(Al-Quassim) 

Year: 2015 

Design: Questionnaire survey 

Aims: Determine the current 

level of knowledge, CPR-skills 

and secondary school teachers’ 

willingness to participate in 

regular CPR training. 

School: Secondary 

N: 305 teachers 

 Level of knowledge (10 questions) was low 

(Mean=4.02; SD=1.65) with no significant differences 

between participants with previous CPR training and 

those with no training. 

 Overall, teachers wanted more training (64.9%) and 

were willing to take a free course (78.4%). 

 54.1% stated that CPR training should be mandatory 

for teachers’ certification and 37.4% supported 

mandatory CPR training at schools. 
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2 Bakke et al. 

(2017) 

 

Country/region: Norway 

Year: 2016 

Design: Online questionnaire 

Aims: Investigate the duration 

and content of first aid measures 

provided by Physical Education 

teachers and vocational subject 

teachers. Secondly, reasons for 

reduced quantity and quality in 

first aid training were analysed. 

school:  Primary and secondary 

N: 579 teachers 

 Per year (asked for preceding year) teachers gave 2.7 

lessons first aid training on average (median: 2; range 

2-11), but more often when specified in the curriculum 

(p<0.01; 3.0 vs. 2.3 lessons). 

 64% taught how to decide for starting CPR and how to 

perform CPR. 

 The four most important reasons for restricted quantity 

and quality of first aid training were: many other 

competence aims in the curriculum, insufficient 

specifications of first aid content, no mannequins 

available and missing first aid instructor training. 

3 Brown et al. 

(2017) 

 

Country/region: United States of 

America 

Year: 2016 

Design: Online closed survey 

Aims: Examine and categorize 

CPR legislation in 39 states of 

the United States. 

School: High schools 

N:  434 high schools 

 Even if surveyed schools were located in states with 

required CPR training at schools, only 77% of the 

responding schools provided CPR training. 

 CPR training was provided during regular school 

hours (97%) and in different levels. During school 

hours 70% of schools used health class, 11% P.E. for 

CPR training, which was commonly instructed by a 

certified teacher (47%) or professional (30%), but also 

by uncertified teachers in 11%. 

 3% of the schools taught CPR only on a theoretical 

basis and 63% integrated AED use into training. 

4 Felzen et al. 

(2018) 

Country/region: Germany (City 

of Aachen) 

Year: 2017 

Design: Questionnaire survey 

Aims: Evaluate a 45 min basic 

BLS training as an option to 

motivate schools to establish 

their own short CPR program. 

school: Secondary schools 

N: 3649 students before, 3294 

students afterwards; 79 teachers 

 93.8% of the students in the survey preferred a 

physician as CPR instructor. 

 Biology or P.E. class was chosen to be the most 

suitable setting for CPR training by 60% (n=47) of the 

surveyed teachers. 

 Most teachers (81%) were willing to offer such CPR 

trainings to their students and participate in an own 

CPR training in their off-time.  

 On average, teachers felt ‘more confident’ 

(mean=3.85; SD: 1.2) to be CPR instructor for their 

classes. 

5 Hart et al. 

(2013) 

 

Country/region: Canada 

(Toronto) 

Year: 2009 

Design: Telephone interviews 

with prespecified web-tool for 

standardization. 

Aims: Determine the rates of 

CPR/AED training, techniques 

and barriers to training  

School: Secondary 

N: 223 school representatives 

 51% of the surveyed schools trained their students in 

CPR and 6% in AED use, whereas most trained staff 

in CPR (80%) and AED use (47%) (note: CPR is a 

compulsory part of the Toronto school curriculum). 

 Rates are higher in public than in catholic or 

independent schools. 

 Major barriers to student CPR training were cost 

(17%) and no perceived need (11%). 
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6 Hoyme et al. 

(2017) 

Country/region: United States of 

America (Iowa) 

Year: 2015 

Design: Cross-sectional 

multiple-choice online survey 

Aims: Understand perceived 

barriers to providing CPR, 

implementation processes and 

practices in high schools. 

School: High schools 

N: 84 schools 

 When Iowa’s unfunded CPR mandate (graduation 

requirement) took effect in 2011, 51% of surveyed 

schools had CPR programs in place, at the study’s 

time point 96% finished implementation. 

 Important barriers were staffing (to schedule CPR 

instructors), time commitment and the available 

equipment as well as cost in descending priority. 

 81% of participating schools set in school employees 

or volunteers as facilitators, but 19% had paid 

professionals as instructors. 

 98% of schools had an AED available, but only 68% 

included its use into student training. 

 Estimated average costs were 1000 $ for the start up 

and 500 $ annual maintenance costs, which were taken 

from school district budgets in 67%. 

7 Iserbyt at al. 

(2017) 

Country/region: Belgium 

(Flanders) 

Year: Not given. 

Design: Cluster randomized 

controlled trial 

Aims: Investigate the effect of a 

specialized content workshop 

(CPR learning and practice 

teaching CPR) on teaching 

behaviour, lesson context, and 

student learning (vs. common 

content workshop with learning 

CPR only). 

School: Primary 

N: 10 teachers, 203 students 

 CPR assessment of teachers after specialised and 

common content workshop showed no differences 

(p=0.41). 

 On average, teachers who participated in a specialised 

content workshop gave more feedback and more 

instructions, whereas common content workshop 

teachers perform more demonstrations. 

 Specialised content workshop teachers spent more 

time on practical exercises (56% vs. 30%) and less on 

theoretical knowledge (29% vs. 56%). 

 Primary students taught by specialised content 

workshop teachers demonstrated higher BLS 

performance (62% vs. 57%; p = 0.04, ηp
2 = 0.02). 

8 Lafferty et 

al. (2003) 

Country/region: New Zealand 

Year: 2001 

Design: Questionnaire survey 

Aims: Evaluate the frequency 

and factors influencing CPR 

teaching as an optional 

curriculum component. 

School: Primary (5-12y) and 

secondary (12-18y) 

N: Primary: 754; secondary: 

m173 (by health coordinator 

statement) 

 Of primary and secondary schools, 37.5% and 81%, 

respectively, taught resuscitation skills. 

 Secondary schools most often chose year 12 (corr. 

17y) for CPR training but offers were optional and 

reached only 10-30% of students (since CPR training 

depends on school’s discretion in New Zealand and is 

only suggested in the curriculum since 1999). 

 CPR teaching positively correlated with school size 

(p<0.001). 

 Notable general barriers were time restrictions 

(overfull curriculum) and funding problems for 

instructors, teacher training and material. That CPR 

training is not mandatory and not suitable for age 

groups was more important for primary than 

secondary schools (p=0.01 and 0.001, respectively). 
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9 Lockey et 

al. (2016)  

Country/region: Great Britain 

(Calderdale area) 

Year: Not given. 

Design: Semi-structured 

interviews, qualitative analysis 

Aims: Identify barriers to CPR 

training and develop strategies 

for improvement of delivery. 

School: Secondary 

N: 13 schools 

 Two out of 14 schools provided CPR training to the 

entire year group, all others targeted smaller groups in 

optional learning settings (e.g. sport award 

participants). 

 Most of the schools which delivered first aid training 

ignore CPR training, in the majority because no 

manikins are available. 

 Main barrier (9/13 schools) was a perceived lack of 

financial and teaching resources. For seven out of 

thirteen schools instructor training lacked and half felt 

uncomfortable with the topic CPR (6/13). Only two 

schools knew about external offers. 

10 Magid et al. 

(2018)  

Country/region: United States 

of America 

Year: 2014-2015 

Design: Electronic feedback 

assessment with closed-ended 

questions 

Aims: Examine the feasibility of 

teaching middle-school students 

CPR using the train-the-

trainer/teacher method and 

AHA training kits and 

resources/materials. 

School: Secondary (in low 

income regions) 

N: 1131 schools (N of teachers 

sent feedback is not given) 

 Facilitating teachers, who were willing to serve as 

CPR instructors, reported a first aid course within the 

last five years, 18% previous experience. 

 The implementation of the CPR program was easy 

(99%) and interest in a repetition within two years 

stated 98% of the facilitators. 

 As a recommendation, the surveyed instructors 

suggest additional equipment to train more students in 

a class period and increase learning effects (e.g. more 

manikins and AED). 

11 Malta 

Hansen et 

al. (2017) 

Country/region: Denmark 

Year: 2013 

Design: Cross-sectional 

electronic questionnaire survey 

Aims: Assessing CPR training 

and implementation in schools 

8 years following legislation. 

School:  Secondary 

N: School leadership: 240; 

teachers (9th grade): 1381 

 Only 28.4% of teachers reported a completion of the 

CPR training despite legislation in the school 

curriculum. 

 13.1% of teachers and 28.7% of leaderships reported 

CPR training was not mandatory for graduation; 

however mandatory CPR training was supported by 

the majority of both (82.7% and 79%). 

 Only 13.1% of surveyed teachers rated their 

competency to train students in CPR as sufficient and 

60% of schools had no or few competent staff 

members. 

 Completed CPR training was associated positively 

(logistic regression analysis, decreasing effect size) 

with believing that other schools provide CPR 

training, the awareness of a compulsory CPR 

curriculum, having a school CPR coordinator, feeling 

competent to teach CPR and having access to CPR 

teaching materials. 
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12 McCluskey 

et al. (2010) 

Country/region: United 

Kingdom (Northern Ireland) 

Year: 2010 

Design: Questionnaire survey 

Aims: Obtain the opinions of 

principals in secondary 

education regarding CPR in 

schools 

School: Secondary 

N: 169 principals 

 99% of headteachers in the survey were convinced 

that pupils would benefit from the CPR training and 

96% were willing to teach CPR in their school in the 

future. 

 83% stated CPR training should be part of the 

curriculum. 

 Heterogeneous opinions on who should provide the 

training as instructor were given; only 55% believe 

that their colleagues are willing to teach CPR to 

pupils, 24% do not know and 21% prefer other 

instructors, e.g. healthcare workers. 

13 Miró et. al 

(2006) 

Country/region: Spain 

(Barcelona) 

Year: 2003-2004 

Design: Questionnaire survey 

(per email) 

Aims: Determine the opinion of 

head teachers on educational or 

logistical factors concerning a 

basic CPR program 

School: secondary (students’ 

age: 12-16y) 

N: 100 headteachers 

 82% of headteachers considered a basic CPR 

programme in their school as highly useful  

 Interested head teachers expected more support from 

school staff and parents than non-interested 

headteachers. (p<0.001). 

 Theoretical and practical training should rather take 

place in schools (than in hospitals), in grades 3 or 4 

with a duration of less than 5 hours. 

 Healthcare workers and medical staff was preferred 

as instructors for practical and theoretical teaching 

(97% and 78%), but headteachers assume that 

teachers are willing to teach theoretical CPR lessons 

(69%) if trained beforehand. 

 Implementation problems were program costs (60%), 

the inability to train teachers (32%) and missing time 

for CPR training (31%; uninterested teachers: 50%). 

14 Mpotos et 

al. (2013) 

Country/region: Belgium 

(Flanders) 

Year: 2012 

Design: Questionnaire survey 

Aims: Examine teacher’s CPR 

knowledge, preparedness to 

perform, and teach CPR and 

attitude towards self-learning 

strategies. 

School: Primary, secondary and 

higher education 

N: 4273 teacher 

primary school: 856;  

secondary school: 2562;  

higher education: 855 

 69% of primary and 56% of secondary school 

teachers received former CPR training, with 75% 

finished it more than two years ago and the highest 

proportion of teachers with training was 21-30y old. 

 73% of the teachers liked to receive more training. 

 Only 41% of the teachers thought CPR should be 

mandatory in the school and 36% were aware that 

CPR education is mandatory in the secondary school 

curriculum in Flanders since 2003. 

 Of all teachers, 34% felt competent to provide CPR 

themselves, with a higher uncertainty if they had no 

previous CPR training (p<0.01). 

 61% of the surveyed teachers did not feel capable to 

teach CPR to students (main reason: lack of 

knowledge, 50%); this group had an advanced age 

(>21y), no previous training and lower self-efficacy. 
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15 Patsaki et al. 

(2012) 

Country/region: Greece 

(Athens) 

Year: 2009 

Design: Questionnaire survey 

Aims: Evaluate theoretical 

knowledge of high school 

teachers regarding cardiopul-

monary resuscitation, i.a. 

School: Secondary 

N: 310 

 Of the responding teachers, only 21% participated in 

a BLS/AED course before. 

 Overall theoretical knowledge on CPR and associated 

skills were only mediocre, with a positive correlation 

to prior BLS course participation (recognition of 

cardiac arrest and checking unresponsiveness, 

p=0.013 and 0.043, respectively). 

 40% did not participate in a BLS course because of 

insufficient free time, 27.8% had no information on 

course time and place. However, 4.1% considered the 

courses to be not essential for their daily work. 

 93% preferred nurses as CPR instructors for teachers 

and school students. 

16 Reder et al. 

(2003) 

Country/region: United States 

of America (Washington State) 

Year: 1999 

Design: Mail and telephone 

questionnaire survey 

Aims: Determine the best 

approaches for increasing CPR 

in schools by surveying 

provided CPR training, barriers 

and strategies. 

School: Secondary 

N: 276 schools 

 35% of high schools reported the provision of CPR 

training and 70% of the schools stated that they have 

one or less CPR trained teacher (n=211). 

 The preferred setting for CPR training was at school 

in general (68%) or in health class (12.5%; n=152) 

and the linking of CPR education to existing school 

goals, e.g. health education, employment preparation) 

was extremely important for 70% of respondents 

(n=159). 

 Major barriers were the time to teach more 

curriculum (24%), funding (16%) and non-available 

instructor training/scheduling (17%) (n=148). 

 Major conditions for more encouragement to CPR 

training were funding (24%), requirement or credit of 

CPR training (17%), more time (14%) and more 

certified instructors (10%) (n=146). 

17 Salciccioli 

et al. (2017) 

Country/region: Great Britain 

(London) 

Year: 2014 

Design: Telephone interviews 

with standardized data 

recording 

Aims: Assess current practices 

of BLS training in London 

secondary schools. 

School: Secondary 

N: 65 schools 

 Of all schools responding, 8% provided universal 

BLS training programs and 48% only extracurricular 

training or training in chosen modules (optional – 

since BLS training for students is not part of the 

educational curriculum in the UK). 

 Reasons for no BLS education were the requirement 

of additional class time (28%) and unavailable 

funding (28%). 

 BLS education was commonly provided from 

specialist First Aid and CPR educators from outside 

the responding schools (15%). 
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18 Salvatierra 

et al. (2017) 

Country/region: United States 

of America (Washington State) 

Year: 2015 

Design: Web-based 

questionnaire survey 

Aims: Describe CPR/AED rates 

and perceived barriers in 

schools after passage of 

legislation mandating CPR/ 

AED training  

School: secondary 

N: 148 schools 

 Of all responding schools, 64% trained their students 

in CPR, with a higher rate in public than in private 

schools (70% vs. 17%). 

 Predominant training methods were didactic speakers 

and Power Point presentations (75.7%). 

 Schools which provided CPR training, stated that the 

availability of CPR instructors, the costs and the 

necessary equipment were main barriers for 

implementation. 

 Schools without CPR training most commonly 

reported that equipment and resources, access to 

trainers, funding and available class time prevented 

their implementation. 

19 Smedt, de et 

al. (2018)  

Country/region: Belgium 

(Flanders) 

Year: 2015 

Design: Online questionnaire 

survey 

Aims: Question schoolchildren, 

teachers and principals about 

the awareness of CPR and the 

willingness to perform or teach 

bystander CPR. 

School: Primary (n=2424); 

secondary (n=945) 

N: 390 students; 439 teachers; 

100 principals 

 35% of the participating teachers and only 5% of the 

principals were willing to teach CPR and 10% and 

52%, respectively, denied teaching CPR themselves. 

However, only 28% of the teachers feel not capable 

to explain AED use and over 60% of both teachers 

and principals were convinced that they are able to 

perform CPR adequately. 

 Reasons for an implementation to fail were a lack of 

knowledge (77% and 83%, respectively, for teachers 

and principals), not enough time (13% and 22%) and 

a lack of resources (17% and 36%). 

 Digital self-learning alternatives were supported by 

70% of the participating teachers. 

 Of the principals, 88% were convinced that 

schoolchildren should learn CPR and were on average 

willing to spend three hours of time for CPR 

education. 

20 Zincker-

nagel et al. 

(2016)  

Country/region: Denmark 

Year: 2012/2013 

Design: qualitative analysis of 

interviews 

Aims: Explore barriers to 

implementation of CPR training 

because despite legislation low 

rates of implementation were 

observed. 

School: Secondary (12-16y) 

N: 16 teachers; 9 headmasters  

(schools n = 8) 

Three main themes of concerns were identified within the 

interviews. 

 Insecurity about instruction skills: Although teachers 

considered the implementation of CPR student 

training important, they expressed their current 

incapability to teach CPR. A CPR course would not 

necessarily enable teachers to teach this “matter of 

life and death” (p. 4). Teaching CPR skills to students 

requires extraordinary (medical) knowledge. 

Specialized CPR courses of a certain length were 

therefore considered for teacher training. 

 Insecurity about CPR performance skills: Teachers 

and principals expressed the general feeling of a 

moral obligation to help in cardiac arrest but also a 

lack of confidence in CPR performance. Main 

concerns were CPR algorithm changes during 

lifetime and the decline of CPR skills after visiting a 

course. The own perceived requirements regarding 

CPR performance were transferred to their opinion on 
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student CPR education. 

 Organisation of CPR training: Although teachers and 

principals believed they have greater pedagogical 

skills, the majority preferred professional instructors. 

For the organisation in schools a CPR coordinator 

should be established as well as self-instruction media 

in order to reduce the teacher’s responsibility during 

training. 

 

4. Discussions 

This review has identified the teachers’ perceived competency and the acceptance of and belief in 

CPR education in schools as individual barriers. Specialized training programs for teachers, 

appropriate funding, and available class time are common organizational key factors to promote 

an implementation. 

4.1 Challenge A: Teachers’ competency and willingness 

The willingness to teach CPR training and to feel competent enough to teach it is moderate or low 

(Malta Hansen et al., 2017; McCluskey et al., 2010; Mpotos et al., 2013). A Swedish dissertation 

published in 2017 by Nord supports the evidence: one third of the teachers interviewed believed 

that they were not confident enough to answer students’ questions and 70% judged their 

competency as only moderate (Nord, 2017). 

Considering the results of Zinckernagel et al. (2016) and the lack of medical content (e.g. 

about first aid) in teachers’ professional training (as it is in Germany), an explicit definition of 

competency requirements may contribute to making CPR education more achievable and 

transparent for schools. This consistency would further minimize the potential stress perceived by 

involved teachers. Information flow from initiators and supervisory boards to every school is an 

important factor during the initiation phase of innovation processes in general, in order to reduce 

the tension between the level of conception and application (Altrichter & Wiesinger, 2004; 

Fullan, 1994). 

4.2 Challenge B: Concepts for further instructor training  

If teachers are deployed as facilitators for CPR education, a commonly available and easyly 

accessible training for teachers is necessary; in parts of Germany and other European countries 

reliable training concepts are however missing. Improvements in conception and availability of 

these trainings would very likely lead to a greater acceptance and to teachers feeling more 

comfortable with teaching CPR (Nord, 2017). Specialized teacher qualification programs with 
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consistent duration, appropriate methodology, and transparent competence objectives could 

improve the knowledge transfer into school classes. However, evidence is limited regarding this 

topic. Iserbyt et al. (2017) advocate that interactive interdisciplinary trainings for teachers may be 

promising: a combination of medical knowledge input, hands-on exercises, and units of didactic 

reflection and practice. They stated that “knowing how to perform BLS is not the same as 

knowing how to teach BLS” (Iserbyt et al., 2017). This format has to be tested and evaluated in 

further studies. Similar concepts, combining information transfer, training and coaching, were 

reported to be successful in general educational research literature (Holtappels, 2013). 

A “train the trainer” concept was established by the AHA. It provides self-instruction kits and 

teaching material to interested school teachers which may also be beneficial for implementation. 

The use of approved materials and instruction videos reduces the teachers’ own responsibility to 

give life-saving, health-related advice, thus it will increase their willingness and reduce their 

concerns on competency (Magid et al., 2018). 

4.3 Challenge C: The connection with other school subjects and training of pre-service 

teachers 

A connection with learning objectives of other subjects is favoured or accompanies the 

implementation in schools (Felzen et al., 2018; Reder & Quan, 2003). In the US, CPR trainings 

are most often part of “health classes” (Brown et al., 2017). Provided that in Germany no health 

classes are offered, CPR could be integrated into subjects like Biology and Physical Education 

and build on topics of an existing curriculum, thus contextualizing high school students’ 

knowledge. Moreover, CPR contents can add on established health prevention programs (e.g. 

cardiovascular diseases, fitness or drug abuse). 

Another step forward is integrating BLS knowledge and competencies in university programs, 

specifically to enhance the proficiency of teacher students (Breckwoldt & Kreimeier, 2013). 

However, research concerning the subject discipline and schedule for when CPR training could 

be integrated is rarely found. Most likely would be an integration in Biology or Sport Science 

Didactics departments, alongside with a cooperation of the Medical department if available. 

Jorge-Soto et al. recently conducted a simulation trial testing practical skills, knowledge and 

attitudes with university students in “Educational Science and Sports”. Participants improved 

their CPR skills, 78.6% supported mandatory first aid training during academic studies, and 

76.5% were willing to transfer CPR to schoolchildren (Jorge-Soto et al., 2018). Nonetheless, 

similar pilot programs will be needed to generate suggestions for future long-term CPR training 
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of teacher students at universities. Until (all) teacher students are regularly trained in first aid or 

CPR at universities, other solutions with healthcare professionals and local engagement or e-

learning modules must bridge the gap.  

4.4 Challenge D: Resources and funding 

Next to further organizational barriers, funding was reported as a key factor. CPR training 

conducted by school teachers reduces per-year personnel costs as external organizations do not 

have to be paid for courses. However, costs for teacher trainings and materials are incurred 

initially and periodically. Realistic materials (e.g. manikins) for exercises are expensive and can 

only partly be funded by schools, depending on the number of students. As alternative, the 

funding by local partners (e.g. universities, EMS-systems) or organizations (e.g. AHA, Red 

Cross) was useful in the past (Hoyme & Atkins, 2017; Magid et al., 2018). On the other hand, 

regional solutions will be very different depending on whether regional partners are located 

nearby or sufficient instructors actually are available in one area after all (Salvatierra et al., 2017). 

Thus, funding programs by the government are necessary to comprehensively and equivalently 

support all schools to educate their students in CPR. 

4.5 Challenge F: Legal obligation of in-school CPR trainings 

Based on screened literature, CPR training often showed moderate implementation results when it 

was initiated following legal obligation acts, such as in Belgium or Denmark (Malta Hansen et 

al., 2017; Mpotos et al., 2013), although Denmark was able to double its bystander CPR-rate after 

the legal obligation act in 2005 (in addition to many other changes to improve the entire chain of 

survival) (Wissenberg et al., 2013). This suggests that besides law enactment, (unexplored) state-

specific and local variables of school systems still have an even more meaningful influence on 

schools’ decisions for implementation (Brown et al., 2017). Hence, diverse conditions affect the 

implementation process in schools, such as the staff’s perception of necessity and feasibility, 

external support or the compatibility with other curricular duties (Brown et al., 2017; Hoyme 

& Atkins, 2017; Lockey et al., 2016; Miró et al., 2006; Salvatierra et al., 2017). However, they 

are, according to educational research, all closely linked to school development (Fullan, 1994). If 

one factor is limited, it is likely that the whole process is inhibited. Moreover, an obligation 

targets to enforce the implementation by external enactment (applying a top-down-strategy), but 

this does not guarantee a successful realization in schools and is often seen as failure-prone and 

exhausting (Gräsel & Parchmann, 2004). Thus, alternatives would be the combination of a 

standardized action plan for schools with information about CPR, programs for special teacher 
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trainings, definitions of first aid teaching content and recommended equipment (Brown et al., 

2017). It is the responsibility of researchers, authorities and schools to explore these options in 

practice and systematically introduce them in schools, e.g. by a national online network or apps 

for teachers to sign in and stay informed. 

In conclusion, an educational policy decision to introduce mandatory CPR teaching might 

increase the attention of school staff but must be established in line with precise support. 

Legislation can ideally boost and justify public financial resources, but resuscitation initiatives 

and education authorities accountable for these measures must ensure more carefully that schools 

receive information and support. 

 

5. Limitations 

The studies analysed in this review are based on diverse educational system structures and 

conditions framed by national educational policies, alongside varying regional and national CPR 

training initiatives. It is important to bear in mind that the studies may be compared with caution. 

However, some common factors can be found across countries and school systems despite these 

differences; thus, a general validity can be assumed. 

Selection bias may be caused by incomplete retrieval of all relevant publications, but the 

variety of keywords was chosen to avoid this bias. Additionally, reporting bias may be relevant 

for the presentation of studies included. Since relevant evidence was selected due to review 

questions, not all data in every possible context of CPR implementation and training at schools 

was provided, e.g. for the effect of teachers vs. professional instructors or training outcomes and 

limitations of high school students, see previous works (Lukas et al., 2016; Plant & Taylor, 2013; 

Schroeder et al., 2017). 

 

6. Conclusions 

A consistent implementation of CPR education in schools has recently been initiated in many 

Western countries, for example, in Germany. This paper reviews novel evidence focussing on the 

implementation procedure. Across countries, certain barriers could be identified; in general, there 

is often little to no funding and limited class time. Based on the condition that teachers act as 

instructors, they feel incapable to some extent, which alludes to insufficient teacher training. 



 R. Dumcke, C. Wegner, B. W. Böttiger, L. Kucknat, N. Rahe-Meyer/ Journal of Innovation in Psychology, 

Education and Didactics  

 

 

 160 

Legislation to enact CPR training in schools would facilitate the implementation but is not 

sufficient when provided as the only support.  

A mandatory action plan at the state or even national level should be authorized to regulate 

school children’s learning and teachers’ qualification: transparent guidelines for teacher training 

contents and approved teaching materials can substantially support the engagement of 

headmasters and teachers. As a recommendation, medics, educationalists and teachers should 

develop biological, medical and health-related class content within improvable cooperation.  
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