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Chapterr 8 AED Training and Actual Performance 

ABSTRACT T 

Introduction n 
Thee quality of first responder performance at the end of AED training may not 

adequatelyy predict the performance during a real resuscitation attempt. 

Methods s 
Betweenn January and December 2000, we evaluated 67 resuscitation attempts in 

Amsterdamm and surroundings, where police officers used an AED. We compared their 

performancee with the assessment at the end of their ERC AED training course. One 

off  the main goals of training was to deliver a shock within 90 seconds after power-on 

off  the AED. 

Results s 
Wee analyzed 127 police officers working in 67 police-teams. The police officers had a 

meann age of 35 years (range 23-54 years), 73% was male. The interval between the 

receivedd AED training and the first resuscitation attempt was median four months 

(rangee 1-13). In 79% (46/58) of the teams successful completion of the course was 

associatedd with good performance during a resuscitation attempt (p=0.004). In turn, 

off  the nine "incompetent" teams in training, three performed competent during the 

resuscitationn attempt. When measured after power-on of the AED, 92% of the victims 

receivedd a shock within 90 seconds. 

Conclusion n 
Wee advise to focus training on increasing the trainees experience and self-confidence. 

INTRODUCTION N 

Thee automated external defibrillator (AED) is viewed as the single most important 

measuree to increase survival of out-of-hospital cardiac arrest [1-3]. Currently, many 

AEDD projects are launched and incorporate traditional first responders (police, fire 

brigade),, as well as non-traditional first responders (e.g. flight attendants) [4]. The use 

off  an AED requires education, containing lectures and training of skills in cardio-

pulmonryy resuscitation (CPR) in conjunction with the device-operation [5,6]. Such 

skillss can be best learned through simulated scenarios [7-9]. In these scenarios the stu-

dentss are confronted with a situation that could occur in real life. However, the circum-



stancess in these scenarios are artificial with regard to the environment and the victim 
inn cardiac arrest. Whether successful completion of training in the use of an AED is a 
guaranteee for competence in real resuscitation attempt is uncertain. It can be expected 
thatt skills acquired in training quickly deteriorate over time [10,11], and that class-
roomm performance therefore may not adequately predict the performance in a real resus-
citationn attempt. This is already known from training in CPR, only 55% of those who 
wheree trained in CPR delivered CPR to the victims of cardiac arrest [12]. Of these 
victimss 90% received a combination of chest-compression en ventilation, 8% received 
chest-compressionss only, and 2% received ventilation only. 
Withh documented cases of real events, we studied whether the results of the end of 
AEDD course assessment of police officers was an indicator for the performance with an 
AEDD in real resuscitation attempts. 

METHODS S 

Wee evaluated performance of police officers in a prospective cohort study in the region 

off  Amsterdam, the Netherlands, between January and December 2000, where police 

officerss served as first responders equipped with an AED. Included in this analysis were 131 
alll  cases of cardiac arrest where the police arrived first on the scene and used an AED. 

Training g 
Inn this region (0,9 mil inhabitants), 945 police officers were trained in the use of an 

AEDD (LIFEPAK 500, Medtronic Physio-Control, Redmond WA). They followed a 

slightlyy modified training course of the European Resuscitation Council, first presen-

tedd in Lyon, 1999. Officers were trained as a two-rescuer team, consisting of an AED-

providerr and AED helper. One instructor trained four students with one manikin and 

onee trainer-AED in a 3 hours period. At the end of the AED course, police officers 

weree assessed by means of a scenario test. CPR and AED skills were tested with a 

simulatedd single shock scenario and were assessed on 13 aspects of performance (see 

appendix).. An officer was considered competent and certified, when meeting the 

criteriaa mentioned under 'competent' in the appendix, and delivered a shock within 90 

secondss after turning on the AED. When an officer was assessed as 'not yet compe-

tent',, this officer receiver a re-training within 3 months. Only after being assessed as 

competent,, an officer received a certificate, allowing him/her to use the AED in resus-

citationn attempts. 
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Dataa collection during resuscitation attempts 
Dataa collection took place on the scene by dedicated data collectors. Data were 

obtainedd on the estimated moment of collapse, witnesses and bystanders CPR, by 

directlyy interviewing all persons involved. The continuous rhythm data from the 

AEDss and manual defibrillators were downloaded into a laptop on the scene. 

Shockablee rhythm was defined as VF or rapid VT. Deviations of internal clocks were 

correctedd by comparison with radio-controlled wristwatches. Time of call, dispatching 

andd arrival on scene of first responders and EMS were obtained from time corrected 

dispatchh computers. It was recorded which officer had served as AED-provider en 

whichh one as AED-helper. Their own assessment of performance and specific 

problemss were obtained during an interview on scene immediately after the event. 

Analysis s 
Fromm the audio data transcripts were made. One reviewer checked these transcripts on 

contentt using the original audio data. The final transcripts were analyzed by two 

reviewers.. If there was no agreement between the two reviewers, the interpretation by 

bothh reviewers was discussed and disagreement was resolved by consensus. The 

reviewerss were blinded for the results of the assessment at the end of the AED-course. 

Assessmentt of the 13 criteria was performed with reading the transcripts in conjunc-

tionn with the information from the ECG tracing, the event recording of the AED and 

thee interview at the scene. Performance was considered as not competent when one or 

moree of the 13 items were not performed or not performed in a competentt way. 

Performancee of an individual was considered to be competent when all of the 13 

aspectss were performed correctly. A team was considered competent when both offi-

cerss performed the 13 aspects correctly. A team was considered as not competent 

afterr training when at least one team-member was without training or assessed after 

trainingg as not competent. Data were analyzed using descriptive statistics, with 95% 

confidencee intervals around proportions. Time intervals were expressed as medians 

(range).. Significance was tested by calculating the Chi-square statistic for proportions 

andd the Mann-Whitney U test for continuous variables. Significance was accepted 

whenn a two-sided p-value was < 0.O5. Statistics were performed in SPSS® 11.0.1. 

RESULTS S 

InIn the study period of 11 months, 67 first responders' resuscitation attempts were 

includedd in the analysis. These patients received CPR and were treated with an AED 



byy 127 police officers. The police officers had a mean age of 35 years (range 23-54), 
73%% were male. Thirteen officers (10%) had not received AED training. Of the 127 
officers,, 30 officers were involved in two attempts, while 7 officers were involved in 
threee or more attempts. One untrained officer was involved in three cardiac arrests. 
Thee interval between the AED training and the first resuscitation attempt was median 
fourr months (range 1-13). 

Performancee at the end of AED training 
Tablee 1 shows the score of performance at end-of-training and during real resuscitation 
attemps.. Most difficult criteria to meet during training were "shake and shout" to 
establishh unconsciousness in the beginning of the resuscitation attempt and CPR-
integrationn with the use of the device. Of the 114 trained police officers involved in a 
reall  resuscitation attempt, 87 officers (76%) had good marks for all 13 AED criteria at 
thee end of course assessment. Twenty-seven police officers (24%) were participating in 
aa team when not (yet) considered competent, based on their end of training assessment. 

Tablee 1: Performance of the 13 skills during training assessment and real resuscitation attempts 

Skill l 

1.. Safety 

2.. Workspace 

3.. Shout 

4.. Shake 

5.. Pulse check 

6.. AED position 

7.. CPR integration 

8.. Position of electrodes 

9.. Clearing during analyze 

10.. Clearing before shock 

11.. Shock in time 

12.. Pulse check 

13.. Check breathing 

Competencee of 

officerss in training 

assessment t 

N=114 4 

% % 
95 5 

95 5 

93 3 

88 8 

100 0 

100 0 

94 4 

95 5 

95 5 

98 8 

99 9 

100 0 

100 0 

Competencee of offi-

cerss in real resusci-

tationn attempts 

N=127 7 

% % 
87 7 

90 0 

100 0 

97 7 

100 0 

100 0 

82 2 

100 0 

59 9 

40 0 

92 2 

87 7 

50 0 

Competencee of Competence of 

"competent"**  teams "incompetent"! 

inn real resuscitation teams in real resusci-

attemptss N=58 tation attempts N=9 

%% % 
900 67 

911 78 

900 89 

888 78 

900 89 

1000 100 

788 78 

1000 100 

599 44 

766 67 

988 89 

799 67 

911 89 

133 3 

**  A team consisting of two police officers who performed competed for all 13 skills during training assessment. 
tt A team consisting of two police officers of which at least one was untrained or one was incompetent 
forr one or more of the 13 skills during training assessment. 
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Relationn between end of course assessment and real resuscitation attempts 
Eightyy seven percent of the teams (58/67), who used the AED in real resuscitation 
attemptss consisted of two police officers who both were qualified as "competent" after 
thee initial training. In 79% (46/58) of the teams successful completion of the course 
wass associated with good performance during a resuscitation attempt (p=0.004, Table 2). 
Inn turn, of the nine "incompetent" teams in training, three were considered as compe-
tentt during the resuscitation attempt. 

Tablee 2: Cross tabulation of performance during training assessment and performance during resus 
citationn event per team 

resuscitation n Competent t 

Nott competent 

Total l 

Competent t 

46 6 

12 2 

58 8 

Aftei i training g 
Nott competent 

3 3 

6 6 

9 9 

Total l 

49 9 

18 8 

67 7 

P== 0.004 

134 4 

Performancee during real life resuscitation attempts 
Off  the 68 patients, 27 (40%) had an initial shockable rhythm. Ninety-two percent of 
thee patients with an initial shockable rhythm received a shock within the international 
recommendedd time of 90 seconds after the AED was switched on (Figure 1). The 
timee interval from AED switch-on to the first rhythm analysis was 64 seconds (range: 
28-1700 seconds). There was no statistically significant difference in time from switch-
onn of the AED to shock between "competent" and "incompetent" teams. 
Thee time interval from arrival of the police vehicle (vehicle stop) to the first rhythm 
analysiss was median 126 seconds (range 37-376 seconds). 

Timee interval from power-on to first shock competent teams 

Timee interval from power-on to first shock non-competent teams 

Figuree 1. 
Cumulativee time interval 
fromm power-on of the 
AEDD to first shock sepa-
raterate for competent 
(n=58)) and not compe-
tentt (n=9) teams during 
trainingg assessment. 

300 60 

Timee interval in seconds 



DISCUSSION N 

Wee investigated whether successful completion of an AED course is related to good 
performancee during a real resuscitation attempt. Results show that in 79% of the 
casess successful completion of the course was associated with good performance 
duringg a resuscitation attempt. In turn, a not successful completed course is still com-
patiblee with good performance. 

Tenn percent of the officers was involved in resuscitation attempts with an AED while 
nott trained at all. Together with the officers that were not trained up to the level of a 
satisfactoryy mark for all 13 skill criteria, 31% of the officers was not or not well 
trained.. However with most of the police officers trained and operating in teams of 
two,, like in our police study, there is a high likelihood that at least one of the team 
memberss is trained and assessed competent. Indeed there were no teams where both 
memberss were untrained. Of concern were problems such as the delay to the start of 
CPRR after a pulse check despite prompts of the AED. It is our impression that those 
policee officers were not confident or needed much time to recollect their basic skills of 
CPR.. Another important problem was the delay in time to defibrillation. Nearly 10% 
off  the first shocks were delivered with a delay longer than 90 seconds after power-on 
off  the AED. This delay was caused by hesitation of the police officers or difficulties 
too connect electrodes and discussion on the right position of the electrodes. This 
pointss to a lack of skills-routine. Psychological issues may be addressed by improving 
routinee through training, but regardless training, resuscitation remains a stressful 
eventt and vulnerable to mistakes. 

Limitations s 
Exceptt for the time to shock, AED skills in the classroom and during a real life resus-

citationn attempt are assessed subjectively. With the current training devices objective 

assessmentt of AED related skills is not possible during classroom training. Similarly, 

theree is no objective way of assessment of performance during a real resuscitation 

attempt.. This assessment has partly to rely on post-hoc interviews, with the possibility 

off  receiving social desirable answers. However, the reliability of our data was improved 

byy collecting the data from multiple sources (AED sound recordings, ECG and critical 

eventt recordings, and the interview). Data available from multiple sources allows for 

dataa triangulation, which improves the validity and reliability of the data [13]. 

Assessingg the interval between arrival on scene and the first shock is an important and 

objectivee component of AED skill assessment. However the signal and time stamp of 

"vehiclee stop" as given by the police officers is many times given to early or 
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forgotten.. As the interval from vehicle stop to shock also included the walking dis-

tancee from the car to the patients' side, it is of limited value in the assessment. The 

intervall  "power on" of the AED to shock seems more reliable, but sometimes the 

AEDD was switched on after connecting of the electrodes. Many newer AED combine 

removall  of the electrodes from the cover with power-on, allowing a more reliable 

assessmentt of their performance. 

Conclusion n 

Thee successful completion of an AED course is an indicator of good performance in 

thee field. However, it is by far no guarantee. Delays in the initiating of CPR, and 

timee to first shock occur through stress and lack of self-confidence. 

Nott following an AED training or failing to meet the assessment criteria of a successful 

trainingg will not mean that these first responders cannot save patients, as long as they 

workk in teams with a well-trained colleague. 

Neww AED designs and voice and visual prompts might be an important help to take 

decisionss in the AED-algorithm more faster and the AED may take as many decisions 

ass possible for the first responder, speeding up the initiation of an AED assisted 

resuscitationn attempt and leaving less room for possible errors. 
136 6 
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1.. Safety: making sure that there is no continuing danger either to the first responders, bystander or the 

victim.. Being aware of hazards from electricity, gas, traffic, masonry, etc. 

2.. Workspace: creating space to work, for instance by getting someone from a bed and keeping 

bystanderss at a distance. 

3.. Shout: checking response by loudly asking, like "Are you all right?". 

4.. Shake: assessing whether or not the victim is conscious by carefully shaking his shoulders. 

5.. Pulse check: checking for signs of a circulation for no more than 10 seconds to decide if the AED is 

necessary. . 

6.. AED position: positioning the AED next to the head of the victim. 

7.. CPR integration: CPR performed before attaching the electrodes and resumed immediately after the 

promptt of the AED to start CPR after assessment of signs of a circulation. 

8.. Position of electrodes: positioning one electrode below the right clavicle, next to the breast bone, the 

otherr electrode below and left from the left nipple, in the mid-axillary line. 

9.. Clearing during analysis: demanding and controlling for distance by the first-responders and bystanders. 

lO.Clearingg before shock: demanding and controlling for distance by the first-responders and bystanders. 

11.. Shock delivered in time: delivering a shock within 90 seconds after power-on. 

12.. Pulse check: checking for signs of a circulation for no more than 10 seconds after the voice prompt of 

thee AED. 

13.Checkk breathing: checking whether the victim is breathing by looking for chest movement, listening at 

thee mouth for breath sounds and feeling for breath on the cheek for no more than 10 seconds. 




