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Abstract

:

Background: Basic life support (BLS) is a life-saving link in the out-of-hospital cardiac arrest chain of survival. Most members of the public are capable of providing BLS but are more likely to do so confidently and effectively if they undertake BLS training. Lay members of the public comprise diverse and specific populations and may benefit from tailored BLS training. Data on this topic are scarce, and it is completely unknown if there are any benefits arising from tailored courses or for whom course adaptations should be developed. Methods: The primary objective of this scoping review was to identify and describe differences in patient, clinical, and educational outcomes when comparing tailored versus standard BLS courses for specific layperson populations. This review was undertaken as part of the continuous evidence evaluation process of the International Liaison Committee on Resuscitation. Results: A primary search identified 1307 studies and after title, abstract, and full-text screening, we included eight publications reporting on tailored courses for specific populations. There were no studies reporting direct comparisons between tailored and standardized training. Seven (88%) studies investigated courses tailored for individuals with a disability, and only one study covered another specific population group (refugees). Overall, the quality of evidence was low as the studies did not compare tailored vs. non-tailored approaches or consisted of observational or pre–post-designed investigations. Conclusions: Tailored BLS education for specific populations is likely feasible and can include such groups into the pool of potential bystander resuscitation providers. Research into comparing tailored vs. standard courses, their cost-to-benefit ratio, how to best adapt courses, and how to involve members of the respective communities should be conducted. Additionally, tailored courses for first responders with and without a duty to respond could be explored.
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1. Introduction


Community first responders can provide a vital link in the chain of survival for out-of-hospital cardiac arrest (OHCA) by providing basic life support (BLS), bridging the time delay to advanced life support (ALS) and definitive treatment [1]. Confident and competent BLS is more likely when first responders have received previous training [2]. Numerous initiatives around the world have been developed to increase the proportion of lay populations who are trained in BLS. This includes standardized BLS courses offered by the European Resuscitation Council (ERC) [3] and the American Heart Association (AHA) [4], as well as awareness campaigns like World Restart a Heart [5] and Kids Save Lives [6]. However, when providing education to diverse populations, it is possible that a standardized approach is suboptimal for some learners, and tailored training may serve the needs of specific groups better, for example, for those with differing physical abilities or professional backgrounds. Little is known about on how to tailor BLS courses, and this is the first review to locate and describe interventional research in this area. The purpose of this review is to provide an overview of what is known about tailored basic life support education for specific lay groups, including the targeted groups, the nature of tailoring, and any positive or negative effects on learning and skills, while also revealing gaps in existing knowledge and opportunities for further research.




2. Materials and Methods


2.1. Protocol


This review was undertaken as part of the International Liaison Committee on Resuscitation (ILCOR) continuous evidence evaluation process with engagement of five members from the Education, Intervention and Teams (EIT) Task Force (SS, CAG, NA, SN, RG) and three external content experts (CV, ES, MN). A specific review protocol including a search strategy was agreed upon by the EIT Task Force, reflecting the current ILCOR processes for scoping reviews [7]. This review follows a recommended methodological framework [8] and the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) checklist for scoping reviews [9]. The PRISMA checklist can be found in Supplement S1.




2.2. The PICOST Question


We followed the format of Population, Intervention, Comparator, Outcome, Study Design and Timeframe (PICOST), which was defined as follows (definitions are provided below):




	
Population: specific adult layperson populations and/or groups participating in BLS training.



	
Intervention: tailored BLS training.



	
Comparison: non-tailored BLS training.



	
Outcomes: patient outcomes (critical): ROSC, survival to hospital discharge, 30-day survival, 12-month survival, neurological outcome. Clinical outcomes (critical): starting CPR in case of real cardiac arrest; performance during real CPR. Educational outcomes (important): knowledge and skill acquisition, willingness to perform CPR, barriers, and enablers towards performing CPR, participant satisfaction and/or knowledge as well as skill retention at the end of the respective course and later (e.g., 3 months, 1 year), implementation success, resource implications, and cost effectiveness.



	
Study Design: randomized controlled trials (RCTs) and non-randomized studies (non-randomized controlled trials, controlled before-and-after studies, cohort studies, and case series n ≥ 5), reviews, and surveys in respective population groups with at least an abstract in English were eligible for inclusion. Research was aimed at teaching BLS to children; research on CPR training for different healthcare professionals were excluded, as both were sufficiently covered elsewhere.



	
Time frame: from inception to 21st of February 2024.








The following definitions respective to the PICOST were agreed upon within the EIT Task Force:




	
“Specific”: We defined “specific population and/or group” as a subgroup of the general population having a specific feature (e.g., a specific job, an age-group, etc.). We acknowledge that this is a very wide definition.



	
“Layperson”: We defined “layperson” as the general adult population excluding qualified, retired, or in-training healthcare professionals (e.g., medical students, nursing students, paramedic students, etc.). However, to make the approach more structured, we defined two groups of laypersons:




	○

	
Duty to respond: Laypersons (non-healthcare professionals) that do have a duty to respond. This includes any type of professional first responders (e.g., law enforcement, firefighters), lifeguards, flight crews, and any other people that would have a duty to attend to victims in an emergency.




	○

	
No duty to respond: Community laypersons that have no duty (occupational expectation) to respond to a cardiac arrest. This includes anyone else not included in the group mentioned before and trained community first responders who would respond to an alarm on a smartphone app or similar (as they do not have an occupational duty to respond).









	
“Standard BLS training” or “non-tailored BLS courses” are considered BLS courses that follow current recommendations from large course developers and organizers (e.g., AHA, ERC) without changes intended to meet the needs of specific learner populations.



	
“Tailored training” or “tailored courses”: altered to serve the specific needs of a population (e.g., in duration, frequency, content, assessment, feedback, used material and devices, specific aids, contextualization of the environment, specially trained instructors, etc.).








The original PICOST question was asked for studies reporting on tailored courses for specific populations and a comparison was made between tailored courses and standard courses. However, the found publications only reported on adapted courses comparing these adaptations to standard courses or other adaptations in a specific population. None of the studies reported on courses specifically tailored to that specific population. After a Task Force discussion, we decided to broaden our inclusion criteria to any reports on courses specifically tailored to specific populations, even if there was no comparison to serve as evidence for this scoping review. We thus applied the following criteria:



Inclusion: publications reporting on BLS courses that were adapted/tailored specifically for a population group.



Exclusion:




	
Studies only assessing CPR knowledge and/or skills in a specific population without an adaptation of the course to meet the needs of that specific population.



	
Comparisons of different instructional designs not being tailored to a specific population. Example: comparing video-based versus instructor-based CPR education in university students, without being tailored to university students.



	
Research which describes BLS education tailoring but is not of an interventional or experimental design.



	
Studies on participants less than 18 years.



	
Studies involving high-risk patients and/or their relatives, as this topic is already covered by another ILCOR review [10].



	
Studies reporting on chest-compression-only CPR as the sole adaptation in their courses, as this is often already regarded as standard in layperson training.









2.3. Search Strategy and Selection Process


The search strategy was performed by information specialist Mary-Doug Wright (AHA, Dallas, TX, USA) and peer-reviewed by a second one (Medical University of Vienna, Austria; asked not to be named)—see Supplement S2. Records from database searches were downloaded and imported into an EndNote database to facilitate the removal of duplicates. Databases searched included Embase, MEDLINE(R) ALL (multi-database search via Ovid), and Cochrane Central Register of Controlled Trials (Cochrane Library via Wiley Online). Final database searches were conducted in July 2023. An updated search on the 21 February 2024 resulted in no additional relevant publications. See Supplement S2 for the full search strategy. A search of grey literature was not performed.



In total, 1203 abstracts were imported in Rayyan (https://www.rayyan.ai/) and screened independently by the authors of this scoping review. Moreover, 104 additional abstracts which were found due to cross-citations in the reviewing process being added by the reviewers, leading to a total of 1307 screened abstracts. Conflicting decisions were resolved via an agreement between the reviewers. A total of 17 duplicates were deleted, and 74 articles were selected for full-text retrieval. After assessing the full-text contents of the papers, 66 publications were excluded (due to them not reporting anything covered by the original or adapted PICOST), leaving 8 studies included in this review.



To identify the resource perspective of the publications, we applied the World Bank definition to classify the countries of origin into four categories by gross national income per capita, namely low-income economies, lower-middle-income economies, upper-middle-income economies and high-income economies [11].





3. Results


We included eight publications that originated from diverse geographical areas, with most of them being from Europe (Table 1). The majority (n = 7, 88%) came from high-income countries, and none came from low-income countries (Table 1). Except for one study [12], all studies were published within the recent ten years.



Table 2 summarizes the included studies and respective findings. Seven (88%) studies [12,13,14,15,16,17,18] investigated courses that were provided for individuals with a disability, and only one study [19] covered another specific population group (refugees). The specific learner groups for which education was tailored were those with Down syndrome [13,16], blindness [14,15], and deafness or hearing impairment [12,17,18].



No studies with tailored courses for specific populations compared their tailored approach to standard courses. However, as only a limited number of studies on tailored courses was found, we also included ones without this comparison, as mentioned above.



After completing BLS courses, especially ones tailored to individuals with Down syndrome, the respective participants were able to perform BLS, including AED use. These performances were not worse than the ones seen in other laypersons’ BLS courses. Tailoring for this special group of providers meant paying special attention to shorter sessions due to a potentially reduced attention span and introducing “lightweight” educational material such as videos with comic elements. Both studies used chest-compression-only CPR [13,16].



Two studies assessed CPR education for the blind: The first study focused on “training adapted to the participants’ needs” combined with chest-compression-only CPR, with results comparable to other BLS providers [14]. Two years later, the “tailoring” was refined and included supervisors with special pedagogic training and a very “tactile approach”. The CPR scenarios were performed successfully, except for low chest compression quality. This tailored BLS training also included rescue breaths [15].



There were three studies describing training tailored to learners with hearing impairments [12,17,18]. All three studies incorporated a sign language interpreter in their tailoring approaches, and all three did not alter the classic 30:2 approach (thus also teaching rescue breaths). Activating the EMS and following the voice prompts of an AED were seen as the most challenging learning points for first responders with a hearing impairment [12,17,18]. Strnad et al. also tailored a general BLS approach, incorporating slight adaptations like sending a text message to a respective emergency service for people with a hearing impairment [17].



One further study addressed BLS education for refugees: tailoring the courses consisted of having translators for the respective native languages on site—providing a special focus on general health literacy— and additionally teaching chest-compression-only CPR (it is, however, debatable whether chest-compression-only CPR in itself would be considered as tailoring) [19].



Despite a scoping review having no systematic risk of bias and certainty of evidence assessment, we generally found that the quality of evidence of the included studies tended to be low. The comparative studies did not compare tailored vs. non-tailored approaches, and the other studies were observational or pre–post-designed. Three of the included studies were reported as research letters [13,14,18], which provided only limited information.




4. Discussion


The EIT Task Force reviewed this topic in response to the awareness of BLS training adaptations—for instance, for individuals with a disability [20]—and the potential effects of tailoring on BLS learning and skills. With an expanding focus on systems to save lives, including community first responders, public-access AEDs, and increasing bystander CPR rates, ways to further enhance survival outcomes must be sought [21]. Disparities in layperson resuscitation education are known [22], and specific populations who are not healthcare providers may require specific BLS training due to their individual backgrounds (e.g., working in a special environment or having special needs or visual impairments) [1,23]. Specific groups within communities may be willing to attend tailored BLS courses and provide CPR but may not be served by standardized CPR courses.



Interestingly, we found no studies comparing tailored courses to standard BLS courses, which was the intention of the original PICOST question. It thus remains unanswered if tailored BLS education for specific population groups compared to standard approaches can produce different results. However, summarizing the included data without such a comparison allowed us to provide a current overview of tailored courses for specific populations.



The studies reported only limited details about how the courses were tailored for the needs of the specific groups. Rather, somewhat adapted courses were conducted to show the feasibility of CPR education in the respective groups. Also, none of the studies provided a detailed insight into the development of their tailored course and even less so into the potential participation of members of the addressed groups in the specific content development.



We acknowledge that educators will often make (and probably have always made) small adaptations in courses to meet the individual needs of participants without conducting an educational study around it. This will most likely not be called tailoring and is rarely reported in scientific publications. However, “real” tailoring needs to systematically address the needs of learners, the potential teaching barriers, and the enablers towards optimal performance. All that should be embedded in a structured approach and validated to ensure the most beneficial effect for learners. To judge that, comparative studies on standard BLS courses are needed.



The definition of a “standard”, non-tailored, BLS course is not easy, especially from the perspectives of lower resource settings which pose numerous challenges to the “standard” ways of teaching BLS [24]. For this review, we used a “standard” instructor-led manikin-based course based on the current guidelines from the AHA or ERC. However, modern blended learning formats [25] have the potential to develop specific tailored courses within the frame of the current teaching approaches from regional resuscitation councils.



We also acknowledge that the benefits displayed by tailored courses could stem from specific population groups being educated together with their peers. This is a potential source of bias that needs to be kept in mind for future research.



Despite the studies found for this review, several other specific populations could potentially benefit from tailored training (not an exhaustive list), as follows:




	
Low socioeconomic background: Certain resource settings might lack minimum BLS standards, and location-specific solutions could be developed together with local experts [26,27]. A one-size-fits-all approach may not be sufficient to promote “CPR readiness” in deprived communities, and future approaches to working with disadvantaged communities could be tailored to local communities [28,29,30,31]. For instance, the location of publicly available training plays an important role [32], and targeted CPR training for low-education and low-income neighborhoods may increase bystanders’ CPR capabilities and improve OHCA outcomes [33,34]. As there is often a lack of any CPR-related courses in certain areas, shortened or cheaper courses could potentially provide an opportunity to attract more participants [35].



	
Police or firefighters: Time to defibrillation decreased and survival from out-of-hospital cardiac arrests increased with the implementation of police and firefighter BLS programs [36,37,38,39,40]. Chest-compression-only BLS training may be more suitable for police when they are the first responders [41], and the interval between a call being received by them and for them to arrive on scene should be reduced by focusing on improvements in communication [42]. However, it is entirely unclear whether a more tailored training approach (than just chest-compression-only CPR) might bring additional benefits.



	
Schoolteachers: Schoolchildren are considered a target population for receiving BLS education, and schoolteachers have been pointed out as the best option to teach them about it. It thus seems reasonable to teach schoolteachers about CPR at universities during their initial education [6,43,44]. However, questions such as how long the training should be or who could perform the respective teaching to the teachers have not been sufficiently answered yet. A tailored training approach could be designed for schoolteachers since they have different characteristics than the general public; for instance, they have already learned didactics and training methodologies [43].



	
First responders with no “duty to respond”: First responders are not always required to respond to cardiac arrests as part of their jobs. Rather, first responders could also comprise people who simply have a first aid certificate and are registered in a first responder app. The literature on this is very heterogenous (because it basically comprises all publications, including first responders, ever). Tailored courses could serve as in-between CPR education.



	
Lifeguards and/or boat crews: Lifeguards may need specific course topics and more regular follow-up training [45,46]. Boat crews may or may not benefit from courses with a lower emphasis on AED use [47,48].



	
Elderly People: specific first aid courses including BLS training may improve educational outcomes in elderly individuals, willingness to perform CPR, and patient outcomes [30,49,50,51].



	
Gender: the impact of gender on BLS attitudes and performance shows contradicting results in the literature, and it is unclear whether specific approaches and/or specially tailored programs should be considered [27,50].



	
Individuals with various kinds of impairments / disabilities: Individuals with disabilities cannot just be excluded from various activities of social life, including CPR training. Various subgroups might benefit from tailored training [20].



	
Migrants or Refugees: Population groups in society comprised of migrants and/or refugees coming from different cultural backgrounds and speaking various foreign languages comprise a considerable fraction of today’s general population in many countries. BLS courses for these groups could need tailoring [19,52].



	
Specific sports groups: For instance, surfers [53] or football players could benefit from tailored BLS training. Sports groups are also potentially highly influential as ambassadors for advertising the message of saving lives across to a large population [54,55].



	
Volunteers at long-distance races (e.g., running, cycling, triathlon, etc.): Although there is a low overall risk of cardiac arrest during running races, the number of participants in marathon and half-marathon races is increasing annually, and there are numerous reports of race-related cardiac arrest. However, there are often thousands of spectators and volunteers that could help during emergencies at such events, offering the opportunity of employing mass training with special tailored BLS courses [56].



	
Flight crews: Flight crews are regularly exposed to a very heterogenous group of passengers. Guidelines on in-flight cardiac arrest have been developed; however, data on tailored training programs for them attending the cardiac arrest are scarce. Also, in the unlikely event of cardiac arrest in space, special circumstances presented by microgravity and spaceflight must be considered with relation to central points, such as the rescuer’s position, the methods used for performing chest compressions, airway management, and defibrillation. Moreover, in this area, the literature lacks suggestions for tailored training [57,58].



	
Higher-education students: Tertiary students (>18 years old) who are not training to become health professionals are an important specific target group for BLS courses. However, whether their learning needs may be better met through tailored courses is unclear. Nonetheless, they form a quite large and important population group in almost every country worldwide, are young, and thus may be potentially eager to act in the case of an emergency. Also, they may be reached easily because they are associated with tertiary institutions [59,60].



	
Other specific groups: prisoners may be open to CPR training [61].








This information provides an opportunity for a wide field of curriculum development and research to be carried out, as no sufficient evidence was found in the current literature on resuscitation courses for the above-mentioned populations.



Limitations


First, we could not meet the original PICOST question as no studies were found that met these criteria. Several of the included studies in this scoping review on BLS education were for individuals with disabilities. However, its aim was not on tailored training but rather on a depiction of CPR training’s feasibility for disabled individuals [20]. In addition, we did not have the opportunity to search grey literature, which might have provided additional insights. Also, we did not assess the whole body of literature on chest-compression-only CPR. Lastly, even though this scoping review covered a topic on specific population groups, we recognize that none of the involved Task Force members or content experts were/are members of the groups we reported on.





5. Conclusions


Tailored basic life support education for specific populations is likely feasible and can include such groups into the pool of potential bystander cardiorespiratory resuscitation providers who may otherwise have been left out (e.g., individuals with disabilities). Research should be undertaken to address the identified knowledge gaps, especially comparing tailored vs. standard courses, their cost/benefit ratio, how to best adapt courses, and how to involve members of the respective communities. Also, tailored courses for first responders with and without a duty to respond should be explored, including police officers, firefighters, and lifeguards.
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Table 1. Included studies per geographical region in alphabetical order.
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	Region
	No. of Studies
	Countries





	Asia
	1
	India (1)—lower middle



	Europe
	7
	Austria (1), Italy (1), Slovenia (1), Spain (4)—all high



	Total
	8
	







Included studies per geographical region. Respective income classifications as per the definition of the World Bank [11].













 





Table 2. Included publications describing specifically tailored courses for specific populations (without comparing them to non-tailored courses).
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	Publication (Author, Year)
	Country (Study or Corresponding Author)
	Publication Type
	Specific Population (Type, n, Age)
	Course Adaptations
	Assessed Outcomes
	Limitations, Comments





	Jorge-Soto, 2017 [13]
	Spain
	Observational non-randomized comparative study (research letter)
	Down syndrome; n = 27; 26.4 ± 5.3 years
	“Short and simple” course (“short and easy” lecture, “funny” video, hands-on training) tailored to participants with Down syndrome; chest-compression-only CPR
	Skill testing after the course; time to defibrillation (74.5 ± 15 s), “defibrillation objective” (reached by 63%), “quality objective” (reached by 47%)
	Study compared participants with vs. without Down syndrome, but not a tailored vs. a non-tailored course; focused on AED use; no detailed information available (research letter)



	Martinez-Isasi, 2019 [14]
	Spain
	Observational study (research letter)
	Blind; n = 27; age not reported
	“Training adapted to the participants’ needs”; chest-compression-only CPR
	Skill testing after the course; 74.1% could effectively defibrillate (after 65 ± 27 s). Only 22.2% reached the right compression rate and depth.
	No detailed information available (research letter)



	Martinez-Isasi, 2021 [15]
	Spain
	Observational non-randomized comparative study
	Blind; n = 29; 53.7 ± 12.3 years
	Trainers with special pedagogic training focused on blind people; training under direct supervision by an expert; student/trainer ratio <5/trainer; encouraging tactile contact with the materials; “explanation of the different techniques and steps, considering the blindness of participants”; chest compressions plus rescue breaths
	Skill testing after the course; The chain of survival was sufficiently initiated, and chest compressions and rescue breaths were provided. Optimal chest compression depth and compression rate were only achieved by 27.6% and by 48.3% of blind participants, respectively.
	Study compared blind vs. blindfolded participants, but not a tailored vs. a non-tailored course



	Rodriguez-Nunez, 2015 [16]
	Spain
	Observational study
	Down syndrome; n = 19; 23.3 (no SD reported) years
	Adapted course “taking into consideration” a reduced attention span: playful video with comic elements and instructor-led training; chest-compression-only CPR
	Skill testing after the course; CPR quality: 20 ± 25% of participants within correct chest compression rate range, 84 ± 31% too shallow, 46 ± 42% with an incomplete release, only 13 ± 18% performed fully correct chest compressions
	Study compared participants with vs. without Down syndrome, but not a tailored vs. a non-tailored course



	Sandroni, 2004 [12]
	Italy
	Pre–post study
	Deafness; n = 9; no age reported
	Initial lecture in sign language (translation provided by an interpreter on site), subsequent training without translation (but using gestures and lip reading); chest compressions plus rescue breaths
	Skill testing before and after the course (none of the participants had prior CPR knowledge); safety was checked in 0 vs. 100% (before and after the course, respectively; p < 0.001), a shock delivered in 78 vs. 100% (n.s.), the pads placed correctly in 89 vs. 100% (n.s.), and the durations until analysis (80 ± 23.5 vs. 28.9 ± 5.6 s; p < 0.001), shock delivery (24.7 ± 4.7 vs. 18.6 ± 1.3 s; p = 0.007)-, and the interval between AED on and first shock (101.6 ± 28.4 vs. 47.8 vs. 5.4 s; p = 0.001) were shorter after the course
	Pre–post comparison, but no comparison of a tailored vs. a non-tailored course; rescue breath assessment not reported



	Schnaubelt, 2021 [19]
	Austria
	Observational study
	Refugees; n = 147; 27.5 (22.5–32.5) years
	Student/trainer ratio <5/trainer, translators for the native languages on site, initial lecture included basic anatomy and physiology, chest-compression-only CPR
	Knowledge testing after the course; willingness to perform CPR increased from 25% before- to 99% after the course (p < 0.001). When asked after the course: 98.6% felt better prepared for an emergency, 98.6% would perform CPR in a real situation, 87.1% knew the correct order and process of the chain of survival, 94.6% knew the correct emergency call number, 89.1% knew when to check for breathing, 89.1% knew correct chest compression details; 89.1% knew start and termination rules of BLS; 78.9% knew about the correct use of an AED, 98.0% would teach BLS to others
	No skills tested; countries of origin very heterogenous; adults and minors mixed; opinions about before the course only assessed afterwards



	Strnad, 2021 [17]
	Slovenia
	Pre–post study
	Deafness; n = 51; 53.6 (no SD reported) years
	An occupational medicine specialist modified the BLS and AED protocol to meet the needs of deaf individuals. In brief: Asking another person to call 112 or sending a text message with crucial data / put AED into the visual field and focus on visual prompts; course accompanied by a sign language interpreter; chest compressions plus rescue breaths
	Knowledge testing before the course and knowledge plus skill testing afterwards; the sum of correct knowledge answers was higher after the course (3.51 ± 2.22 vs. 42.16 ± 7.22); a correct chest compression rate was achieved by 41.2% of participants, a correct depth by 23%, and only 2% performed 100% correct chest compressions. 49% could provide adequate chest rise ventilations, and 21.6% performed a correct 30:2 approach.
	



	Unnikrishnan, 2017 [