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STEP 1: STATE THE PROPOSAL.  State if this is a proposed new guideline; revision to current guideline; or deletion of current guideline.

Existing guideline, practice or training activity, or new guideline: 
STEP 1: STATE THE PROPOSAL.  State if this is a proposed new guideline; revision to current guideline; or deletion of current guideline.

Existing guideline, practice or training activity, or new guideline: 
.
Existing guideline: Numerous innovative instructional methods have been used to improve performance. These include overtraining, simplification of course content, videotaped instruction for initial learning and reinforcement, videotaped self-instruction with manikins, use of "practice-after-watching" videotapes with instructor support, and use of audio prompts
Step 1A: Refine the question; state the question as a positive (or negative) hypothesis.  State proposed guideline recommendation as a specific, positive hypothesis. Use single sentence if possible.  Include type of patients; setting (in- /out-of-hospital); specific interventions (dose, route); specific outcomes (ROSC vs. hospital discharge).
Negative hypothesis: 

No specific instructional method (eg. traditional lecture/practice session; interactive computer programs, video self-instruction; simplified material) is more effective than any other with regard to BLS skill acquisition and retention at 6 months”
Step 1B: Gather the Evidence; define your search strategy. Describe search results; describe best sources for evidence.

List electronic databases searched (at least AHA EndNote 7 Master library [http://ecc.heart.org/], Cochrane database for systematic reviews and Central Register of Controlled Trials [http://www.cochrane.org/], MEDLINE [http://www.ncbi.nlm.nih.gov/PubMed/ ], and Embase), and hand searches of journals, review articles, and books.

Keywords: BLS, skill, methods

AHA EndNote 7 Master library: BLS = 73; BLS + Skill = 20; BLS + SKILL + METHODS = 9

Cochrane database for systematic reviews and Central Register of Controlled Trials: Training = 72; Resuscitation = 22; Skill = 19 

Medline: BLS = 462; BLS + Skill = 47; BLS + SKILL + METHODS = 26

Embase: BLS = 18; BLS + Skill = 16; BLS + SKILL + METHODS = 6

•  State major criteria you used to limit your search; state inclusion or exclusion criteria (e.g., only human studies with control group?  no animal studies? N subjects > minimal number?  type of methodology? peer-reviewed manuscripts only?  no abstract-only studies?)
Human

•  Number of articles/sources meeting criteria for further review: Create a citation marker for each study (use the author initials and date or Arabic numeral, e.g., “Cummins-1”). .  If possible, please supply file of best references; EndNote 6+ required as reference manager using the ECC reference library.
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STEP 2:  ASSESS THE QUALITY OF EACH STUDY

Step 2A:  Determine the Level of Evidence. For each article/source from step 1, assign a level of evidence—based on study design and methodology.
	Level of Evidence
	Definitions

(See manuscript for full details)

	Level 1
	Randomized clinical trials or meta-analyses of multiple clinical trials with substantial treatment effects

	Level 2
	Randomized clinical trials with smaller or less significant treatment effects

	Level 3
	Prospective, controlled, non-randomized, cohort studies

	Level 4
	Historic, non-randomized, cohort or case-control studies

	Level 5
	Case series: patients compiled in serial fashion, lacking a control group

	Level 6
	Animal studies or mechanical model studies

	Level 7
	Extrapolations from existing data collected for other purposes, theoretical analyses

	Level 8
	Rational conjecture (common sense); common practices accepted before evidence-based guidelines 


Step 2B: Critically assess each article/source in terms of research design and methods. 

Was the study well executed? Suggested criteria appear in the table below.  Assess design and methods and provide an overall rating. Ratings apply within each Level; a Level 1 study can be excellent or poor as a clinical trial, just as a Level 6 study could be excellent or poor as an animal study. Where applicable, please use a superscripted code (shown below) to categorize the primary endpoint of each study.  For more detailed explanations please see attached assessment form.

	Component of Study and Rating
	Excellent
	Good
	Fair
	Poor
	Unsatisfactory

	Design & 



Methods
	Highly appropriate sample or model, randomized, proper controls 

AND

Outstanding accuracy, precision, and data collection in its class
	Highly appropriate sample or model, randomized, proper controls

OR

Outstanding accuracy, precision, and data collection in its class
	Adequate, design, but possibly biased


OR

Adequate under the circumstances
	Small or clearly biased population or model

OR
Weakly defensible in its class, limited data or measures
	Anecdotal, no controls, off target end-points

OR
Not defensible in its class, insufficient data or measures


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

Step 2C: Determine the direction of the results and the statistics: supportive? neutral? opposed?

	DIRECTION of study by results & statistics: 
	SUPPORT the proposal
	NEUTRAL
	OPPOSE the proposal

	Results
	Outcome of proposed guideline superior, to a clinically important degree, to current approaches
	Outcome of proposed guideline no different from current approach
	Outcome of proposed guideline inferior to current approach


Step 2D: Cross-tabulate assessed studies by a) level, b) quality and c) direction (ie, supporting or neutral/ opposing); combine and summarize. Exclude the Poor and Unsatisfactory studies.  Sort the Excellent, Good, and Fair quality studies by both Level and Quality of evidence, and Direction of support in the summary grids below. Use citation marker (e.g. author/ date/source).  In the Neutral or Opposing grid use bold font for Opposing studies to distinguish them from merely neutral studies. Where applicable, please use a superscripted code (shown below) to categorize the primary endpoint of each study.
Supporting Evidence

No specific instructional method (eg. traditional lecture/practice session; interactive computer programs, video self-instruction; simplified material) is more effective than any other with regard to BLS skill acquisition and retention at 6 months

	Quality of Evidence
	Excellent


	
	
	
	
	
	
	
	

	
	Good


	
	
	
	
	
	
	
	

	
	Fair


	
	
	
	
	
	
	
	

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Level of Evidence


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

Neutral or Opposing Evidence

No specific instructional method (eg. traditional lecture/practice session; interactive computer programs, video self-instruction; simplified material) is more effective than any other with regard to BLS skill acquisition and retention at 6 months

	Quality of Evidence
	Excellent


	
	
	
	
	
	
	
	

	
	Good


	
	Todd(1998)E
(VSI>TRAD)

Wik(2002)E
(VAM>TRAD)

Smith(2004)E

(Staged teaching>TRAD)
	
	
	
	
	
	

	
	Fair


	
	Donnelly(2000)E

(ILCOR course>ERC course)
	Capone(2000)E
(Television spots)


	
	
	
	Van Kerschaver(1989)E

(Repeated training >TRAD)

Yakel(1989)E

(BLS course>Heartsaver)

Moser(1990)E
(Mailed CPR self-study retention packets>No mailed)

Kaye(1995)E
(Computerized manekin)

Dracup(1998)E
(Refresher classes)


	

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Level of Evidence


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

TRAD = traditional lecture/practice session
VAM =  (Voice Advisory Manikin)

VSI = Video Self-Instruction

STEP 3.  DETERMINE THE CLASS OF RECOMMENDATION.  Select from these summary definitions.
	CLASS
	CLINICAL DEFINITION
	REQUIRED LEVEL OF EVIDENCE

	Class I

Definitely recommended. Definitive, 

excellent evidence provides support. 
	• Always acceptable, safe

• Definitely useful 

• Proven in both efficacy & effectiveness

• Must be used in the intended manner for
  proper clinical indications. 
	• One or more Level 1 studies are present (with rare 

   exceptions) 

• Study results consistently positive and compelling



	Class II:
Acceptable and useful
	• Safe, acceptable

• Clinically useful

• Not yet confirmed definitively
	• Most evidence is positive

• Level 1 studies are absent, or inconsistent, or lack 

  power 

• No evidence of harm

	  • Class IIa: Acceptable and useful

Good evidence provides support 
	• Safe, acceptable

• Clinically useful 

• Considered treatments of choice
	• Generally higher levels of evidence

• Results are consistently positive 

	  • Class IIb: Acceptable and useful

Fair evidence provides support  
	• Safe, acceptable 

• Clinically useful

• Considered optional or alternative 

   treatments
	• Generally lower or intermediate levels of evidence

• Generally, but not consistently, positive results



	Class III: 

Not acceptable, not useful, may be 

harmful 
	• Unacceptable

• Not useful clinically

• May be harmful.      
	• No positive high level data

• Some studies suggest or confirm harm. 

	Indeterminate
	• Research just getting started.

• Continuing area of research

• No recommendations until

   further research
	• Minimal evidence is available

• Higher studies in progress 

• Results inconsistent, contradictory

• Results not compelling


STEP 3:  DETERMINE THE CLASS OF RECOMMENDATION.  State a Class of Recommendation for the Guideline Proposal.  State either  a) the intervention, and then the conditions under which the intervention is either Class I, Class IIA, IIB, etc.; or b) the condition, and then whether the intervention is Class I, Class IIA, IIB, etc.
Indicate if this is a __Condition or   _X_Intervention

No specific instructional method (eg. traditional lecture/practice session; interactive computer programs, video self-instruction; simplified material) is more effective than any other with regard to BLS skill acquisition and retention at 6 months

Final Class of recommendation: 

__Class I-Definitely Recommended 

__Class IIa-Acceptable & Useful; good evidence  

__Class IIb-Acceptable & Useful; fair evidence 
__Class III – Not Useful; may be harmful 

_X_Indeterminate-minimal evidence or inconsistent

REVIEWER’S PERSPECTIVE AND POTENTIAL CONFLICTS OF INTEREST: Briefly summarize your professional background, clinical specialty, research training, AHA experience, or other relevant personal background that define your perspective on the guideline proposal.  List any potential conflicts of interest involving consulting, compensation, or equity positions related to drugs, devices, or entities impacted by the guideline proposal.  Disclose any research funding from involved companies or interest groups.  State any relevant philosophical, religious, or cultural beliefs or longstanding disagreements with an individual.

Marcello Ricardo Paulista Markus – 

Medical Doctor, Cardiologist at Heart Institute (InCor), University of Sao Paulo Medical School, Brazil. Member of SBC, Brazil.

No conflict of interest.

Ana Paula Quilici – 

Nurse at Heart Institute (InCor), University of Sao Paulo Medical School, Brazil. Member of CNR, Brazil.

No conflict of interest.

REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK: Summarize your final evidence integration and the rationale for the class of recommendation.  Describe any mismatches between the evidence and your final Class of Recommendation. “Mismatches” refer to selection of a class of recommendation that is heavily influenced by other factors than just the evidence. For example, the evidence is strong, but implementation is difficult or expensive; evidence weak, but future definitive evidence is unlikely to be obtained. Comment on contribution of animal or mechanical model studies to your final recommendation. Are results within animal studies homogeneous?  Are animal results consistent with results from human studies?  What is the frequency of adverse events?  What is the possibility of harm? Describe any value or utility judgments you may have made, separate from the evidence.  For example, you believe evidence-supported interventions should be limited to in-hospital use because you think proper use is too difficult for pre-hospital providers. Please include relevant key figures or tables to support your assessment.

There are some difficulties to make consensus statements determining the better instructional methods with regard to BLS skill acquisition and retention. The BLS skills are psychomotor skills, so the results of the studies realized with one determined population could be, in some ways, not the same of another population. Otherwise, Gasco (2000) compiled a very relevant review of proposals for the improvement of skills acquisition and retention:

- There is a consensus in the literature that LESS IS MORE, so the content of the courses should be simplified as possible. Reduction in the amount that has to be learnt and simplified performance criteria. What skills and steps in the sequence of BLS are really essential to support life? (Kaye 1998), (Handley 1998), (Assar 1998). 

- Longer single periods of instructions. These are not better than shorter (usually 2-4 hs). They over-saturate the learning capacity (Kaye 1998).

- New pedagogical strategies for teaching CPR: peer training (Wik 1995), video CPR self-instruction (Braslow 1997), staged teaching (Assar 1998). The last strategy seems to be the most useful new technique for teaching BLS skills and demands more research. 
- Frequent refresher courses (Berden 1993). This is another consensus in the literature. As more refresh courses, better the skills and more confident the student became. 
- Follow up and evaluation of each training group in order to diagnose deficiencies and to establish correlation with demographic and sociocultural variables (Perkins 1999).

Conclusions: 

1) There is some evidence for video self-instruction training (Todd 1998) and automated voice advisory manikin system (Wik 2002) as effective in BLS skill acquisition and retention at 6 months.

2) There is some evidence that staged training (Smith 2004) is effective in BLS skill acquisition and retention at 6 months. This is, probably the most important suggestion to improve the acquisition and retention in BLS skills. This is an approach that demands more investigations.

3) Television spots could be used to teach life supporting first aid (Capone, 2000). This is a method to teach adult population on a large scale, which could be a good strategy, mainly in developing counties, where the cost of courses of BLS could be prohibitive.

4) Mailed CPR self-study could be used to teach cardiopulmonary resuscitation skills 
(Moser, 1990).
5) Peer training may provide CPR instruction comparable to training in CPR classes at lower cost and with potential to reach new population segments (Wik, 1995).
Preliminary draft/outline/bullet points of Guidelines revision:  Include points you think are important for inclusion by the person assigned to write this section.  Use extra pages if necessary.

Publication:         Chapter:              Pages: 

Topic and subheading: 


Consensus statement:
1) Video self-instruction training may provide a simple, quick, and inexpensive alternative to traditional CPR instruction for health care workers and, perhaps, the general population (Class IIa, LOE 2) (Todd,1998).

2) The computer-based voice advisory manikin feedback system can improve immediate performance of basic life support skills, with better long-term retention with overtraining (Class IIa, LOE 2) (Wik, 2002), (Kaye, 1995).
3) Training lay persons in basic life support skills using a staged approach leads to overall better skill retention at 6 and 12 months, and has other advantages including a greater willingness to re-attend follow-up classes (Class IIa, LOE 2) (Smith, 2004).
4) Repeated training induces significant improvement of total skill scoring (Class IIb, LOE 7) (Van Kerschaver, 1989).
5) Television spots could be used to teach life supporting first aid (Class IIb, LOE 7) (Capone, 2000).

6) Mailed CPR self-study could be used to teach cardiopulmonary resuscitation skills (Class IIb, LOE 7)
 (Moser, 1990).
7) Peer training may provide CPR instruction comparable to training in CPR classes at lower cost and with potential to reach new population segments (Indeterminate-minimal evidence or inconsistent) (Wik, 1995).
Attachments:

· Bibliography in electronic form using the Endnote Master Library. It is recommended that the bibliography be provided in annotated format. This will include the article abstract (if available) and any notes you would like to make providing specific comments on the quality, methodology and/or conclusions of the study. 

Citation List (All citations oppose the initial hypothesis)

	Citation Marker
	Full Citation*

NB. All citations oppose the initial hypothesis.

	Capone (2000)
	Capone, P. L., J. C. Lane, et al. "Life supporting first aid (LSFA) teaching to Brazilians by television spots." Resuscitation. 2000;47(3): 259-65.


Accidents in developing countries are frequent and have high mortality and morbidity rates. In Brazil, in 1995-1996, the year of this study, life supporting first aid (LSFA), which includes cardiopulmonary resuscitation (CPR) basic life support (BLS) was not taught in schools. With the population of 165 million, the only way to teach the adult population on a large scale would be by television (TV), that is widely viewed. This study compares two groups of factory employees - 86 controls without TV exposure to LSFA and 116 exposed to brief LSFA skill demonstrations on TV. Their ability to acquire eight LSFA skills was evaluated: external hemorrhage control; immobilization of a suspected forearm fracture; treatment of a skin burn by cold flush; body alignment after a fall; positioning for shock and coma; airway control by backward tilt of the head; and CPR (steps A-B-C). Simulated skill performance on the evaluating nurse or manikin was tested at 1 week, 1 month, and 13 months. In the control group, 1-31% performed individual skills correctly; as compared to 9-96% of the television group (P<0.001). There was excellent retention over 13 months. Over 50% of the television group performed correctly five of the eight skills, including positioning and hemorrhage control. Television viewing increased correct airway control performance from 5 to 25% of trainees, while it remained at 3% in the control group. CPR-ABC performance, however, was very poor in both groups. We conclude that a significant proportion of factory workers can acquire simple LSFA skills through television viewing alone, except for the skill acquisition of CPR steps B (mouth-to-mouth ventilation) and C (external chest compressions) which need coached manikin practice.

Comment: 

New pedagogical strategies for teaching CPR: teaching life supporting first aid by television spots.

Level 3, Fair



	Donnelly (2000)
	Donnelly, P., D. Assar, et al. "A comparison of manikin CPR performance by lay persons trained in three variations of basic life support guidelines." Resuscitation. 2000;45(3): 195-199.


This paper reports on a randomized controlled trial comparing the acquisition and retention of cardiopulmonary resuscitation (CPR) skills by lay persons trained in three variations of basic life support. Training was provided either in 1992 European Resuscitation Council (ERC) guidelines, or in the 1997 International Liaison Committee on Resuscitation (ILCOR) Advisory Statement (adopted with minor revisions as 1998 ERC guidelines), and an American Heart Association 'call first' version of the 1997 ILCOR statement. Evaluation of manikin CPR using the established Cardiff tests (CARE and VIDRAP) showed that 51% of those trained in the current ILCOR guidelines performed effectively compared with 38% trained in the ERC 1992 guidelines and 25% trained in the 'call first' variation (P&lt;0.01). Whilst the current ERC and ILCOR guidelines appeared easiest to learn, retention at 6 months was poor (14% effective) irrespective of method.

Comment: 

Comparison of 3 different variations of teaching basic life support.

Level 2, Fair



	Dracup (1998).
	Dracup, K., L. V. Doering, et al. "Retention and use of cardiopulmonary resuscitation skills in parents of infants at risk for cardiopulmonary arrest." Pediatr Nurs. 1998;24(3): 219-25.


Policies of most neonatal intensive care units include teaching cardiopulmonary resuscitation (CPR) to parents or other caretakers prior to infant hospital discharge. However, little is known about CPR skills retention in this population or the outcome of parents' use of CPR. This is a study to measure CPR skills 6 months following CPR training to identify characteristics predicting successful performance and to determine if parents used CPR. A sample of 100 parents or related caretakers of infants at risk for an out-of-hospital respiratory or cardiac arrest 6 months following CPR training were asked to demonstrate CPR on an infant mannequin and 94 agreed to participate. Although they were excluded from the study if they had a CPR course within the past 2 years, 37% had taken CPR sometime in the past. Only one third of participants (n = 31, 33%) were able to perform satisfactory CPR. Those who demonstrated satisfactory CPR skills were more likely to have had previous CPR training and to have experienced higher levels of social support at the time of training than those who achieved unsatisfactory CPR performance ratings (p < .05). A logistic regression analysis revealed previous CPR training, social support, and level of anxiety at time of CPR training to be the most important predictors of CPR skills retention. Seven parents reported using CPR to resuscitate their infant who had suffered a respiratory arrest. All seven were successful. CPR skills decay is significant for caregivers of infants at high risk for cardiopulmonary arrest. Parents should be encouraged to review the steps of CPR frequently and to attend refresher classes. A significant proportion of parents of infants hospitalized in the neonatal intensive care unit is called upon to use CPR and is able to use it appropriately.

Comment: 

CPR skills decay is significant for caregivers of infants at high risk for cardiopulmonary arrest. Parents should be encouraged to review the steps of CPR frequently and to attend refresher classes. 

Level 7, Fair



	Kaye (1995)
	Kaye, W., M. E. Mancini, et al. "Strengthening the in-hospital chain of survival with rapid defibrillation by first responders using automated external defibrillators: training and retention issues." Ann Emerg Med. 1995;25(2): 163-8.


STUDY OBJECTIVE: To determine whether staff outside critical care areas that were proficient in basic life support (BLS) could be easily trained to use automated external defibrillators (AEDs) and whether they would retain these skills. DESIGN: Prospective, longitudinal cohort series. SETTING: Two university teaching hospitals. PARTICIPANTS: One hundred forty nurses who had previously learned BLS and constituted the staff from three medical/surgical nursing units from each study hospital. INTERVENTIONS: The nurses were taught how to use the Heartstart 1000s, a lightweight portable shock-advisory AED, in a 2-hour class with an instructor and manikin-to-student ratio of 1:5. The course emphasized hands-on practice of the BLS-AED algorithm on a computerized manikin. RESULTS: Using a similar scenario, each nurse was evaluated on the computerized manikin immediately after training (posttest). At 1 to 3, 4 to 6, and 7 to 9 months after the initial training, convenience samples of the cohort in three different groups were evaluated for retention. Satisfactory performance was defined as delivery of the first AED shock within 2 minutes of recognition of the arrest. At the posttest after training, 139 of 140 nurses (99%) demonstrated satisfactory performance. Of 77 nurses evaluated, 31 of 32 at 1 to 3 months, 18 of 18 at 4 to 6 months, and 24 of 27 at 7 to 9 months after initial training (95% overall) performed satisfactorily. CONCLUSION: As has been demonstrated with prehospital emergency personnel, nurses outside critical care areas who are proficient in BLS can easily learn and retain the knowledge and skills to use AEDs. Automated external defibrillation, a BLS skill, should be incorporated into BLS programs (BLS-AED) for all hospital personnel expected to respond to a patient in cardiac arrest, with rapid defibrillation taking priority over CPR.

Comment: 

The course emphasized hands-on practice of the BLS-AED algorithm on a computerized manikin. 

Level 7, Fair



	Moser (1990)
	Moser, D., K. Dracup, et al. "Cardiopulmonary resuscitation skills retention in family members of cardiac patients." Am J Emerg Méd. 1990;8: 498-503.

Comment: 

Subjects from a program for family members of cardiac patients trained in CPR received mailed CPR self-study retention packets for home 3 and 6 months after initial training. There were significant differences in retention in subjects who practiced compared with subjects who did not. 

Level 7, Fair




	Smith (2004)
	Smith, A., M. Colquhoun, et al. "Trials of teaching methods in basic life support (4): comparison of simulated CPR performance at unannounced home testing after conventional or staged training." Resuscitation. 2004;61(1): 41-7.


This study compares the retention of basic life support (BLS) skills after 6 and 12 months by lay persons trained either in a conventional manner, or using a staged approach. Three classes, each of 2h, were offered to volunteers over a period of 4 months. For the conventional group, the second and third classes consisted of review of skills. Those in the staged group were first taught chest compression alone; chest compression with ventilation in a ratio of 50:5 was introduced at the second class; full standard CPR was taught at the third class. A total of 495 volunteers entered the study, 262 being randomly allocated to conventional training, and 233 to staged training. More of those who received staged training attended a second (78 volunteers) and third class (41 volunteers), compared with those who received conventional training (36 and 17, respectively). The objective of this study, however, was to compare the strategies of the different training methods. A total of 291 volunteers (167 conventional and 124 staged training) were available for unannounced home testing of full conventional CPR 6 months after initial training, and 260 volunteers (135 conventional and 125 staged training) were tested at 12 months. At 6 months, those taught by the staged method were significantly better at time to first compression, compression rate, and hand position. At 12 months, those taught by the staged method were significantly better at shouting for help, time to first compression, and compression depth. Those taught conventionally were significantly better at checking for a carotid pulse at both 6 and 12 months. These results suggest that training lay persons in basic life support skills using a staged approach leads to overall better skill retention at 6 and 12 months, and has other advantages including a greater willingness to re-attend follow-up classes.

Comment: 

Comparison of a conventional and a staged approach trained persons. Some evidence that a staged approach leads to overall better skill retention at 6 and 12 months and has other advantages including a greater willingness to re-attend follow-up classes.

New pedagogical strategies for teaching CPR: staged teaching.

Level 2, Good



	Todd (1998)
	Todd, K. H., A. Braslow, et al. "Randomized, controlled trial of video self-instruction versus traditional CPR training." Ann Emerg Med. 1998;31(3): 364-9.


STUDY OBJECTIVE: We conducted a prospective, randomized, controlled trial to test the hypothesis that a 34-minute video self-instruction (VSI) training program for adult CPR would yield comparable or better CPR performance than the current community standard, the American Heart Association Heartsaver course. METHODS: Incoming freshman medical students were randomly assigned to VSI or the Heartsaver CPR course. Two to 6 months after training, we tested subjects to determine their ability to perform CPR in a simulated cardiac arrest setting. Blinded observers used explicit criteria to assess our primary outcome, CPR performance skill. In addition, we assessed secondary outcomes including sequential performance of individual skills, ventilation and chest compression characteristics, and written tests of CPR-related knowledge and attitudes. RESULTS: VSI trainees displayed superior overall performance compared with traditional trainees. Twenty of 47 traditional trainees (43%) were judged not competent in their performance of CPR, compared with only 8 of 42 VSI trainees (19%; absolute difference, 24%; 95% confidence interval, 5% to 42%). CONCLUSION: In a group of incoming freshman medical students, we found that a half-hour of VSI resulted in superior overall CPR performance compared with that in traditional trainees. If validated by further research, VSI may provide a simple, quick, and inexpensive alternative to traditional CPR instruction for health care workers and, perhaps, the general population.

Comment: 

In a group of incoming freshman medical students, it was found that a half-hour of VSI resulted in superior overall CPR performance compared with that in trainees of the Heartsaver CPR course.

Level 2, Good

	Van Kerschaver(1989)
	Van Kerschaver, E., H. H. Delooz, et al. "The effectiveness of repeated cardiopulmonary resuscitation training in a school population." Resuscitation. 1989;17(3): 211-222.


At the end of a study program, evaluating the feasibility and the effectiveness of a unique training session on a school population, the majority of the students were asking for additional training opportunities. We therefore set up the present study with the purpose of evaluating skills, knowledge and attitude concerning CPR, after respectively one and two training sessions. 265 students from 4 different school levels were trained. 6 months later 134 answered a questionnaire and were again trained in CPR, 129 students answered the same questionnaire and were tested for their skills in CPR. Ten months later 75 students who had two training sessions answered again the questionnaire and 65 among them were tested for their skills. The two training sessions were identical, given by lay teachers priory instructed in CPR, and consisted of a video-program and practical demonstration, followed by individual practice on training manikins. Both training sessions lasted 100 min. Evaluation of skills was performed by emergency physicians not involved in the training. Seventeen different items, representing each step in CPR were scored. Repeated training induces significant improvement of total skill scoring, without significant difference between boys and girls, but with improvement of scoring with class level. When looking at the different steps, the improvement in scoring is most impressive in certain steps which scored poorly after one training session, such as backward tilt of the head, a keystone in CPR. The steps concerning mouth-to-mouth breathing and external thoracic compressions reach, 10 months after the second training, an average of 1.6 out of 2 (80% correct) as compared to 1.44 out of 2 (71.9% correct) after one training. Knowledge concerning CPR does not increase significantly after the second training session. The time lapse of 10 months since the second training session may have played a role, although the methodology excluding interactive instruction may also explain this discrepancy. The influence on attitude shows that fear to apply CPR increased significantly after one training session and does not significantly lower after the second training. This attitude seems to be rather person-linked, for no correlation was found with age, theoretical knowledge or practical skill scoring. We have no way of knowing whether the statement concerning fear to apply CPR will correspond with such an attitude when confronted with a concrete emergency situation.

Comment: 

Repeated training induces significant improvement of total skill scoring. Knowledge concerning CPR does not increase significantly after the second training session. The influence on attitude shows that fear to apply CPR increased significantly after one training session and does not significantly lower after the second training. 

Level 7, Fair



	Wik (2002)
	Wik, L., H. Myklebust, et al. "Retention of basic life support skills 6 months after training with an automated voice advisory manikin system without instructor involvement." Resuscitation. 2002;52(3): 273-9.


AIM: To evaluate the retention of skills 6 months after training in ventilation and chest compressions (CPR) on a manikin with computer based on-line voice advisory feedback and the possible effects of initial overtraining. METHODS: Thirty five volunteers had 20 min provisional CPR training on a manikin with computer based voice advisory feedback but without an instructor. The appropriate feedback was taken from a pre-recorded list depending on performance measured by the manikin--computer system versus set limits for ventilation and compression variables. One group in addition was randomized to receive 10 similar 3 min training sessions during 1 week in the following month (overtrained group). All ventilation and compression variables were measured without feedback before and after the initial training session, with feedback immediately thereafter, and both without and with feedback 6 months after the initial training session. RESULTS: The initial training improved all variables. Compressions with correct depth increased from a mean of 33 to 77%, and correct inflations from a mean of 9 to 58%. After 6 months, the results for the controls were not significantly different from pre-training, except for a higher of correct inflations (18%), while the overtrained group had better retention of skills including the correct compression depth (mean 61%) and inflations (mean 42%). When verbal feedback was added both the compressions and ventilations immediately improved both when tested immediately and 6 months after the initial training session. CONCLUSIONS: The computer-based voice advisory manikin (VAM) feedback system can improve immediate performance of basic life support (BLS) skills, with better long-term retention with overtraining.

Comment: 

New pedagogical strategies for teaching CPR: computer-based voice advisory manikin (VAM) feedback system and better long-term retention with overtraining.

Level 2, Good



	Yakel (1989)
	Yakel, M. E. "Retention of cardiopulmonary resuscitation skills among nursing personnel: what makes the difference?" Heart Lung. 1989;18(5): 520-5.


The American Association of Critical-Care Nurses' Position Statement on cardiopulmonary resuscitation (CPR) certification states that "nurses who care for the critically ill must have annual BCLS or CLS certification...." Review of literature, however, did not reveal any studies among nurses that examined the question of whether Basic Cardiac Life Support (BCLS) was superior to other forms of CPR education, such as Basic Life Support-A (BLS-A) (Heartsaver). The purpose of this 2 by 3 factorial design study was to examine the relationship between the method of instruction and the quality of retention of one-person CPR skills at 4 and 8 months after the initial class. The two methods of instruction under consideration were a BLS-course A (hospital-wide Heartsaver course) and a BLS-course C (Basic Cardiac Life Support course). In addition, the variable of potential use of CPR skills was studied. The three levels of potential use (high, medium, low) were identified according to the area of work, such as critical care, general medical-surgical, and obstetrics-psychiatric, respectively. Other variables that were described in the literature were education, practice of skills, current position, years in profession, previous CPR training, motivation, and felt level of competence. These variables also were included in the study to find out the total variable impact on CPR retention. At least 30 registered nurses were selected from each of the high, medium, and low use areas and randomly assigned to one of the instruction groups.(ABSTRACT TRUNCATED AT 250 WORDS)

Comment: 

Nurses who had a Basic Cardiac Life Support Course scored significantly higher at 4 and 8 months than those in the Heartsaver course.

Level 7, Fair


*Type the citation marker in the first field and then paste the full citation into the second field. You can copy the full citation from EndNote by selecting the citation, then copying the FORMATTED citation using the short cut, Ctrl-K. After you copy the citation, go back to this document and position the cursor in the field, then paste the citation into the document (use Ctrl-V). For each new citation press Tab to move down to start a new field. 

List of excluded citations

	Citation Marker
	Full Citation*

NB. None of these citations are included in final evaluation.

	Berden (1993)
	Berden, H. J., F. F. Willems, et al. "How frequently should basic cardiopulmonary resuscitation training be repeated to maintain adequate skills?" Bmj. 1993;306(6892): 1576-7.

Comment: Not included in final evaluation.

New pedagogical strategies for teaching CPR: frequent refresher courses.


	Braslow (1997)


	Braslow, A., R. T. Brennan, et al. "CPR training without an instructor: development and evaluation of a video self-instructional system for effective performance of cardiopulmonary resuscitation." Resuscitation. 1997;34(3): 207-20.


Traditional classroom-based instruction of cardiopulmonary resuscitation (CPR) has failed to achieve desired rates of bystander CPR. Video self-instruction (VSI) is a more accessible alternative to traditional classroom instruction (TRAD), and it achieves better CPR skill performance. VSI employs a 34-min training tape and an inexpensive manikin. VSI combines simplified and reordered content focusing on the delivery of one-rescuer CPR with the 'practice-as-you-watch' approach of an exercise video. Performance of CPR skills immediately following VSI was compared to performance immediately following TRAD using an instrumented manikin, a valid and reliable skill checklist, and an overall competency rating. Compared with TRAD subjects, VSI subjects performed more compressions correctly (P < 0.001), more ventilations correctly (P < 0.001), and more assessment and sequence skills correctly (P < 0.001). TRAD subjects delivered twice as many compressions that were too shallow, and underinflated the lungs twice as often. VSI subjects were rated 'competent' or better 80.0% of the time, compared with TRAD subjects, who achieved this rating only 45.1% of the time (P < 0.001). TRAD subjects were rated to be 'not competent' in performing CPR nearly 10 times more often than VSI subjects (P < 0.001). Subjects 40 years of age and older performed better after VSI than after TRAD. Superior skill performance among subjects exposed to VSI persisted 60 days following training. VSI has the potential to reach individuals unlikely to participate in TRAD classes because of its greater convenience, lower cost, and training in about 0.50 h compared with 3-4 h for TRAD classes.

Comment: 

New pedagogical strategies for teaching CPR: video CPR self-instruction.



	Done (2002)
	Done, M. L. and M. Parr. "Teaching basic life support skills using self-directed learning, a self-instructional video, access to practice manikins and learning in pairs." Resuscitation. 2002;52(3): 287-91.


Applying adult learning principles in healthcare education is increasingly recognized as useful and effective. We designed and evaluated an educational package for medical student basic life support (BLS) skills that placed the responsibility of skill acquisition with the learner. The package provided hardcopy and web based information, an in-house produced audio-video tape demonstrating BLS, and open access to manikins in a Skills Centre where the students learnt in pairs. Students determined when they were ready to be assessed. This assessment was performed by two independent observers using the Resuscitation Council (UK) BLS assessment sheet. Two groups, comprising in total 51 fourth year medical students were assessed, 47 were found to be competent in performing BLS on their first assessment. Of the remaining four, three were assessed as competent after further self-directed learning and retesting. Only one student required personal tutoring prior to success. Self-directed learning is a successful method of mastering BLS. Where failure occurred, it was due to inadequate student learning in the Skills Centre. The importance of practice needs emphasis in future use of the program, as does the virtual guarantee of success, if all steps are followed. A similar program could be devised for other technical skills.

Comment: 

New pedagogical strategies for teaching CPR: teaching basic life support skills using self-directed learning, a self-instructional video, access to practice manikins and learning in pairs.



	Eisenburger (1999)
	Eisenburger, P. and P. Safar. "Life supporting first aid training of the public--review and recommendations." Resuscitation. 1999;41(1): 3-18.


Since the introduction around 1960 of external cardiopulmonary resuscitation (CPR) basic life support (BLS) without equipment, i.e. steps A (airway control)-B (mouth-to-mouth breathing)-C (chest (cardiac) compressions), training courses by instructors have been provided, first to medical personnel and later to some but not all lay persons. At present, fewer than 30% of out-of-hospital resuscitation attempts are initiated by lay bystanders. The numbers of lives saved have remained suboptimal, in part because of a weak or absent first link in the life support chain. This review concerns education research aimed at helping more lay persons to acquire high life supporting first aid (LSFA) skill levels and to use these skills. In the 1960s, Safar and Laerdal studied and promoted self-training in LSFA, which includes: call for the ambulance (without abandoning the patient) (now also call for an automatic external defibrillator); CPR-BLS steps A-B-C; external hemorrhage control; and positioning for shock and unconsciousness (coma). LSFA steps are psychomotor skills. Organizations like the American Red Cross and the American Heart Association have produced instructor-courses of many more first aid skills, or for cardiac arrest only-not of LSFA skills needed by all suddenly comatose victims. Self-training methods might help all people acquire LSFA skills. Implementation is still lacking. Variable proportions of lay trainees evaluated, ranging from school children to elderly persons, were found capable of performing LSFA skills on manikins. Audio-tape or video-tape coached self-practice on manikins was more effective than instructor-courses. Mere viewing of demonstrations (e.g. televised films) without practice has enabled more persons to perform some skills effectively compared to untrained control groups. The quality of LSFA performance in the field and its impact on outcome of patients remain to be evaluated. Psychological factors have been associated with skill acquisition and retention, and motivational factors with application. Manikin practice proved necessary for best skill acquisition of steps B and C. Simplicity and repetition proved important. Repetitive television spots and brief internet movies for motivating and demonstrating would reach all people. LSFA should be part of basic health education. LSFA self-learning laboratories should be set up and maintained in schools and drivers' license stations. The trauma-focused steps of LSFA are important for 'buddy help' in military combat casualty care, and natural mass disasters.

Comment: 

Review and recommendations for life supporting first aid training of the public.



	Gasco (2000)
	Gasco, C., M. Avellanal, et al. "Cardiopulmonary resuscitation training for students of odontology: skills acquisition after two periods of learning." Resuscitation. 2000;45(3): 189-94.


INTRODUCTION: Although life threatening emergencies in dental practice are not frequent, dentists have to be competent in providing basic life support (BLS). OBJECTIVES: The aim of this work was to study the level of skills acquisition among dentistry students in two different periods of one rescuer-BLS training, a first short practice training of 2 h followed by 8 h of practice over a period of 2 months. METHODS: One hundred and sixteen second-year undergraduate students of Anesthesiology at the Dental School of the Complutense University in Madrid were tested at the end of the two periods of learning using a recording manikin with a validated scoring system (Laerdal Resusci-Anne). This manikin recorded the percentage of adequate chest compressions and insufflations, rate of chest compressions and the causes of error in each case. RESULTS: Final global results were 51.66+/-3.0% adequate chest compressions; and 54.44+/-3.61% adequate insufflations. The kinds of errors where different in both tests were, wrong hand position (26.92+/-2.96 vs. 12.29+/-2.40%, P<0.001); excessive compressions (27.71+/-2.90 vs. 16.02+/-2.33%, P<0.05); and weak compressions (23.28+/-3.24 vs. 16.77+/-2.57%, P<0.05). Regression analysis found a positive correlation among excessive compression, height and weight (P<0.001) and a negative correlation between weak compression, height and weight (P<0.001). CONCLUSIONS: The poor overall results, although similar to those shown in the literature, have made us question the validity of our methods of teaching BLS. We were able to establish a correlation between demographic and sociocultural variables with the typical errors, and to begin the process of improving our teaching methods.

Comment: 

Very relevant review of proposals for the improvement of skills acquisition and retention.

New pedagogical strategies for teaching CPR: follow up and evaluation of each training group in order to diagnose deficiencies and to establish correlation with demographic and sociocultural variables.



	Greig (1996)
	Greig, M., D. Elliott, et al. "Basic life support skill acquisition and retention in student nurses undertaking a pre-registration diploma in higher education/nursing course." Nurse Educ Today. 1996;16(1): 28-31.


Many studies have investigated the ability of health care professionals to provide competent Basic Life Support (BLS) and all results indicate that the majority of staff fails to demonstrate competence. However, it has not yet been shown whether this poor performance is due to deterioration of skill or the nonacquisition of the skill during BLS training. This study seeks to identify aspects of BLS acquisition and retention by student nurses during their three years of training. The two issues under consideration are the effect of teacher-student ratio and the effect of regular practice on BLS performance. This paper provides a review of the methodology and the initial findings.

Comment: 

Students learning in smaller groups perform BLS skills better than those in larger groups. 



	Handley (2003)
	Handley, A. J. and S. A. Handley "Improving CPR performance using an audible feedback system suitable for incorporation into an automated external defibrillator." Resuscitation. 2003;57(1): 57-62.


BACKGROUND: It has been shown that a computer-based audible feedback system can improve acquisition and retention of basic life support (BLS) skills. This system is being developed to work in association with an automated external defibrillator (AED). AIM: To determine if such a feedback system is likely to improve the quality of CPR performed by trained nurses whilst using an AED. METHOD: Thirty-six general nurses performed 3 min of BLS on a manikin connected to a laptop computer running an experimental software program. After initial testing they were randomly allocated to control or 'feedback' groups. Both groups then performed a further 3 min of BLS, but those in the feedback group received audible corrective instructions from the computer when errors of technique were detected. RESULTS: The group receiving feedback were significantly better than the control group at performing inflations (P=0.004) and achieving the correct depth of chest compression (P<0.0005). CONCLUSIONS: The results suggest that if the feedback system were to be incorporated into an AED, it could lead to better performance of CPR during a resuscitation attempt.

Comment: 

New pedagogical strategies for teaching CPR: improving CPR performance using an audible feedback system suitable for incorporation into an automated external defibrillator.



	Handley (1998)
	Handley, J. A. and A. J. Handley. "Four-step CPR--improving skill retention." Resuscitation. (1998);36(1): 3-8.


This study is an attempt to see if simplifying the teaching of basic life support leads to better skill acquisition and retention. Forty-eight lay volunteers received instruction in CPR; 24 were taught the standard 8-step sequence whereas 24 were taught a simplified 4-step sequence. Tests of performance were carried out on a manikin before and after training. Those in the 4-step group were significantly better than those in the 8-step group at remembering the sequence of skills immediately after training (P = 0.04), 1 week later (P < 0.001) and at 6 weeks (P < 0.001). Twenty-three out of the 24 volunteers in the 4-step group got the sequence completely correct each time they were tested, in contrast to only 2 out of the 24 in the 8-step group. There was no difference, however, in the quality of performance of the skills between the two groups. In addition, it was shown that use of the 4-step sequence should result in a useful reduction in the time taken before a rescuer calls for the emergency services and commences CPR. Whether such a radical change in teaching should be introduced is a matter for further discussion and research.

Comment: 

Reduction in the amount that has to be learnt and simplified performance criteria. What skills and steps in the sequence of BLS are really essential to support life?



	Kaye (1998)
	Kaye, W. and M. E. Mancini. "Teaching adult resuscitation in the United States--time for a rethink." Resuscitation. 1998;37(3): 177-87.

Comment: 

Reduction in the amount that has to be learnt and simplified performance criteria. What skills and steps in the sequence of BLS are really essential to support life?

Longer single periods of instructions. These are not better than shorter (usually 2-4 hs). They over-saturate the learning capacity.




	Kaye (1985)
	Kaye, W., M. E. Mancini, et al. "Can better basic and advanced cardiac life support improve outcome from cardiac arrest?" Crit Care Med. 1985;13(11): 916-20.


The effect of basic and advanced cardiac life support (BLS and ACLS) on long-term survival is dependent upon both the response time and the quality of intervention. Retention research using the results of classroom testing as indirect indicators has shown that performance of BLS and ACLS skills is poor. This suggests that BLS and ACLS courses do not teach the knowledge and skills well, the information is too difficult to retain, testing procedures are faulty, and/or the performance standards are unrealistic. To maximize the likelihood of successful resuscitation from cardiac arrest, we propose the following: (a) simplify the BLS procedures; (b) simplify the BLS and ACLS curricula; (c) simplify teaching strategies; (d) simplify testing based on what steps are required to sustain life; (e) define objective criteria for knowledge acquisition and skill performance; (f) base refresher training on diagnosed deficiencies and evaluate innovative ways to improve retention; (g) develop a resuscitation record to provide accurate documentation of patient status, dysrhythmias, therapy, and responses to therapy; (h) develop a process evaluation tool to evaluate individual and group performances during actual resuscitation; and (i) form an international consortium of BLS and ACLS investigators.

Comment: 

Proposes:

(a) simplify the BLS procedures

(b) simplify the BLS and ACLS curricula

(c) simplify teaching strategies

(d) simplify testing based on what steps are required to sustain life

(e) define objective criteria for knowledge acquisition and skill performance

(f) base refresher training on diagnosed deficiencies and evaluate innovative ways to improve retention

(g) develop a resuscitation record to provide accurate documentation of patient status, dysrhythmias, therapy, and responses to therapy

(h) develop a process evaluation tool to evaluate individual and group performances during actual resuscitation

(i) form an international consortium of BLS and ACLS investigators.



	Wenzel (1997)
	Wenzel, V., P. Lehmkuhl, et al. "Poor correlation of mouth-to-mouth ventilation skills after basic life support training and 6 months later." Resuscitation. 1997;35(2): 129-34.


The purpose of the present study was to evaluate the cardiopulmonary resuscitation (CPR) skills of medical students after a 2-h basic life support class (n = 129) and 6 months later (n = 113). Mean +/- SD written test score decreased from 6.4 +/- 0.7 to 6.2 +/- 0.8 (P = 0.03). Mean +/- SD breaths delivered before CPR decreased from 2.9 +/- 0.6 to 2.2 +/- 1.2 (P = 0.0001), ventilation rate increased from 12.2 +/- 1.9 to 14.3 +/- 5.0 breaths/min (P = 0.0001), tidal volume increased from 0.75 +/- 0.2 to 0.8 +/- 0.31 (P = 0.11), minute ventilation from 9.1 +/- 2.6 to 10.8 +/- 3.61 (P = 0.0001), and stomach inflation from 13 +/- 22 to 18 +/- 27% of CPR breaths (P = 0.11). Mean +/- SD chest compression/min decreased from 56 +/- 9 to 54 +/- 12 (P = 0.34), depth of chest compression increased from 41 +/- 6 to 46 +/- 7 mm (P = 0.0001), hands held incorrectly on the thorax increased from 22 +/- 27 to 23 +/- 32% (P = 0.59), and leaning on the chest from 4 +/- 12 to 18 +/- 28% of compressions (P < 0.0001). In summary, ventilation skills were unpredictable; there was only a 5% chance that a given student would achieve the same mouth-to-mouth ventilation performance in both the BLS class and 6 months later. Despite the respiratory mechanics of the CPR manikin which prevented stomach inflation much better than an unconscious patient with an unprotected airway, stomach inflation occurred repeatedly. Teachers of basic life support classes need to consider the respiratory mechanics of the CPR manikin being used to assure clinically realistic and appropriate mouth-to-mouth ventilation skills.

Comment: 

Critics the traditional way to teach mouth-to-mouth ventilation skills in basic life support.



	Wik (1995)
	Wik, L., R. T. Brennan, et al. "A peer-training model for instruction of basic cardiac life support." Resuscitation. 1995;29(2): 119-28.


This study evaluates a peer-training model for cardiopulmonary resuscitation (CPR) instruction for laypersons. Forty-one Norwegian factory employees were trained in CPR and given instructor training. These first trainees then trained 311 co-workers. These employees then trained 873 family members and associates at home. The reference group consists of employees in a Massachusetts commercial hotel trained in seven American Red Cross (ARC): Adult CPR classes. The Norwegian home trainees learned CPR using a cardboard training manikin and were trained by Norwegian factory employees who had learned CPR from co-workers. Trainees were evaluated using skill sheets and a Laerdal Skillmeter manikin. The performance of the Norwegians trained at home by peers did not differ from that of the ARC: Adult CPR trainees in six skills of the initial sequence of CPR. The home trainees outperformed the ARC: Adult CPR trainees in the proportion of compressions delivered correctly (P = 0.032) and ventilations delivered correctly (P = 0.015). Peer training may provide CPR instruction comparable to training in CPR classes at lower cost and with potential to reach new population segments.

Comment: This study was excluded because there was no test of skills after 6 months.

New pedagogical strategies for teaching CPR: peer training.
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Appendix 1:

Instructional methods 
	REFERENCE
	SUBJECTS
	METHODS
	TIME OF TEST AFTER TRAINING
	RESULTS

	Todd, K. H., A. Braslow, et al. "Randomized, controlled trial of video self-instruction versus traditional CPR training." Ann Emerg Med. 1998;31(3): 364-9.


	Incoming freshman medical students 
	Video self-instruction versus traditional CPR training
	2 and 6 m
	Twenty of 47 traditional trainees (43%) were judged not competent in their performance of CPR, compared with only 8 of 42 VSI trainees (19%; absolute difference, 24%; 95% confidence interval, 5% to 42%).

	Wik, L., H. Myklebust, et al. "Retention of basic life support skills 6 months after training with an automated voice advisory manikin system without instructor involvement." Resuscitation. 2002;52(3): 273-9.


	Thirty five volunteers
	Automated voice advisory manikin system without instructor involvement
	6 m
	Compressions with correct depth increased from a mean of 33 to 77%, and correct inflations from a mean of 9 to 58%. After 6 months, the results for the controls were not significantly different from pre-training, except for a higher of correct inflations (18%), while the overtrained group had better retention of skills including the correct compression depth (mean 61%) and inflations (mean 42%). When verbal feedback was added both the compressions and ventilations immediately improved both when tested immediately and 6 months after the initial training session. 

	Smith, A., M. Colquhoun, et al. "Trials of teaching methods in basic life support (4): comparison of simulated CPR performance at unannounced home testing after conventional or staged training." Resuscitation. 2004;61(1): 41-7.


	Lay people
	Conventional or staged training
	6 and 12 m
	At 6 months, those taught by the staged method were significantly better at time to first compression, compression rate, and hand position. At 12 months, those taught by the staged method were significantly better at shouting for help, time to first compression, and compression depth. Those taught conventionally were significantly better at checking for a carotid pulse at both 6 and 12 months and has other advantages including a greater willingness to re-attend follow-up classes.

	Van Kerschaver, E., H. H. Delooz, et al. "The effectiveness of repeated cardiopulmonary resuscitation training in a school population." Resuscitation. 1989;17(3): 211-222.


	School students
	Refresher training
	6 m
	On average, 72% of ventilations and compressions were performed correctly. Poor score for head tilt. Refresher training significantly improved skills but not knowledge.

	Yakel, M. E. "Retention of cardiopulmonary resuscitation skills among nursing personnel: what makes the difference?" Heart Lung. 1989;18(5): 520-5.


	Nurses
	Basic Cardiac Life Support (BCLS) and Basic Life Support-A (BLS-A) (Heartsaver).
	4 and 8 m 
	Nurses who had a Basic Cardiac Life Support Course scored significantly higher at 4 and 8 months than those in the Heartsaver course.



	Moser, D., K. Dracup, et al. "Cardiopulmonary resuscitation skills retention in family members of cardiac patients." Am J Emerg Méd. 1990;8: 498-503.


	Family members of cardiac patients
	Mailed CPR self-study retention packets
	7 and 12 m
	Poor overall CPR retention.

	Kaye, W., M. E. Mancini, et al. "Strengthening the in-hospital chain of survival with rapid defibrillation by first responders using automated external defibrillators: training and retention issues." Ann Emerg Med. 1995;25(2): 163-8.


	Nurses
	Computerized manikin. 


	1 to 3, 4 to 6, and 7 to 9 m
	Statistically insignificant decrement in cognitive knowledge scores at 3 (71-100%) and 12 months (48-100%). Passing performance rate for skills was 20-37%, depending on training method, at 3 months and 0% at 12 months.

	Dracup, K., L. V. Doering, et al. "Retention and use of cardiopulmonary resuscitation skills in parents of infants at risk for cardiopulmonary arrest." Pediatr Nurs. 1998;24(3): 219-25.


	Parents of infants at risk for cardiopulmonary arrest
	Refresher classes
	6 m
	A significant proportion of parents of infants hospitalized in the neonatal intensive care unit is called upon to use CPR and is able to use it appropriately.



	Capone, P. L., J. C. Lane, et al. "Life supporting first aid (LSFA) teaching to Brazilians by television spots." Resuscitation. 2000;47(3): 259-65.


	Factory employees
	Television spots
	1 w, 1 m and 13 m
	Significant proportion of factory workers can acquire simple life supporting first aid skills through television viewing alone, except for the skill acquisition of CPR steps B (mouth-to-mouth ventilation) and C (external chest compressions) which need coached manikin practice

	Donnelly, P., D. Assar, et al. "A comparison of manikin CPR performance by lay persons trained in three variations of basic life support guidelines." Resuscitation. 2000;45(3): 195-199.


	Lay people
	Three variations of basic life support guidelines
	6 m
	14% showed satisfactory retention, irrespective of training method.

	Wik, L., R. T. Brennan, et al. "A peer-training model for instruction of basic cardiac life support." Resuscitation. 1995;29(2): 119-28.


	Lay people
	Peer-training
	3 w
	The performance of the Norwegians trained at home by peers did not differ from that of the American Red Cross (ARC).

	Greig, M., D. Elliott, et al. "Basic life support skill acquisition and retention in student nurses undertaking a pre-registration diploma in higher education/nursing course." Nurse Educ Today. 1996;16(1): 28-31.
	Student nurses
	Learning in smaller groups
	6 w
	Students learning in smaller groups perform BLS skills better than those in larger groups.

	Braslow, A., R. T. Brennan, et al. "CPR training without an instructor: development and evaluation of a video self-instructional system for effective performance of cardiopulmonary resuscitation." Resuscitation. 1997;34(3): 207-20.


	Lay people
	Video self-instructional system
	2 m 
	Subjects 40 years of age and older performed better after a video self-instructional system than after traditional classroom instruction. Superior skill performance among subjects exposed to a video self-instructional system persisted 60 days following training.

	Handley, J. A. and A. J. Handley. "Four-step CPR--improving skill retention." Resuscitation. (1998);36(1): 3-8.


	Lay people
	Simplifying the teaching of basic life
	1 and 6 weeks
	Those in the 4-step group were significantly better than those in the 8-step group at remembering the sequence of skills immediately after training, 1 week later and at 6 weeks.

	Gasco, C., M. Avellanal, et al. "Cardiopulmonary resuscitation training for students of odontology: skills acquisition after two periods of learning." Resuscitation. 2000;45(3): 189-94.


	Dentistry students
	Two periods of learning
	2 m
	Poor overall results. Very relevant review of proposals for the improvement of skills acquisition and retention.

	Done, M. L. and M. Parr. "Teaching basic life support skills using self-directed learning, a self-instructional video, access to practice manikins and learning in pairs." Resuscitation. 2002;52(3): 287-91.


	Medical student
	Self-directed learning, self-instructional video, access to practice manikins and learning in pairs
	1 m
	Self-directed learning is a successful method of mastering BLS








