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Summary
Purpose: To compare the educational benefits and cost-effectiveness of initial AED training for
nurses, already trained in basic life support, by a 3-h, instructor-based course, with self-training
by means of an instructional poster, a resuscitation manikin, and a training AED.
Methods: Thirty general ward nurses from a single regional hospital were randomly allocated to
one of two groups for training in the use of an AED. Fifteen nurses were trained by a certified
instructor and 15 nurses participated in self-training using a poster, manikin, and training AED.
Each nurse was assessed on 17 aspects of performance between 13 and 16 days after training.

Results: The two groups were comparable for gender, seniority, and experience in resuscitation.
No significant differences in performance were found between the groups for 14 of the skills
tested. For three skills, there were statistical differences, but these were not considered to be
of clinical relevance. If poster self-training were to be used instead of instructor-based courses,
it was calculated that there would be a saving in costs of up to D 47 for each nurse trained.
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ntroduction

here is growing evidence that the early use of an auto-
ated external defibrillator (AED) saves lives following

ardiac arrest,1—5 and an increasing number of first respon-
ers and healthcare professionals are being trained in their
ning in the use of automated external defibrillators: The
j.resuscitation.2007.06.030

se.6—9 AED training courses in Europe last, on average,
round 2 h 45 min,10 mostly with a ratio of 1 instructor to
participants.10—12 With such a potentially large number of
eople to train, it is important not only to identify the most
ffective method, but to consider the cost implications.

served.
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Figure 1 The poster used for self training. Train yourself! Take your responsibility: stay competent!
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Self-training in the use of AED

This study set out to compare the educational benefits
and cost-effectiveness of initial AED training for nurses,
already trained in basic life support, by a 3-h instructor-
based course with self-training by means of an instructional
poster, a resuscitation manikin, and a training AED.

We hypothesised that there would be no difference in
AED skills competence between the instructional groups, in
which case the poster-based training would be more cost-
effective.

Materials and methods

The study took place at an 852-bedded regional hospital in
the west of The Netherlands employing 743 nurses. Follow-
ing a decision to provide AEDs in every clinical department,
all nurses in the hospital needed to be trained in their use.
This training was incorporated into the annual BLS refresher
training that is compulsory for all nurses.

Thirty general ward nurses were invited to take part in
the study, 3—8 months after their last refresher BLS course
and one month before AEDs were available in the hospital.
They were randomly allocated to one of the two groups.
Fifteen nurses were trained, in a ratio of four to six nurses
to one certified instructor, during a 3-h basic AED course
that followed the guidelines and organizational standards of
the European Resuscitation Council (ERC).10,13,12 The other
group of 15 nurses were invited to take part in individual
self-training. For this, three training rooms in the hospital
were equipped with an AED training device, a manikin, and
a wall poster. This poster was a revised version of that used
in previous refresher training studies with police officers
(Figure 1).14

The training facilities in the three rooms were available
24 h a day for 10 consecutive days, including one weekend.
The nurses had to sign in to book times for their training
sessions. Subsequent inspection confirmed which nurses had
attended training, and for how long.

Assessment was carried out between 13 and 16 days
after instructor-based or poster training by two experienced
resuscitation officers who did not know the nurses and had
not taken part in their training. They were, however, aware
of which training method had been used. A score sheet with
17 items on a 7-point VAS scale was used (Table 2).15,16 The
Please cite this article in press as: de Vries W, et al., Self-trai
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assessors familiarised themselves with the scoring method
by prior practice with a specially prepared video of resus-
citation scenarios. The nurses’ AED skills were tested by
means of a simulated, single-shock scenario using an AMBU
Man C manikin with the CPR Software Kit 2.3 (AMBU AS,
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Table 1 Composition of the groups

Instructor-bas
(Group A, n =

Female:Male 13:2
Nurse:Nurse-manager 13:2
Age (average) 36.1 (min. 16,
Years of experience (average) 14.6 (min. 3,
Number of nurses involved in a resuscitation

attempt during the last 4 years
4

 PRESS
3

allerup, Denmark) and a Lifepak 500 trainer (Medtronic
hysioControl Corp., Redmond, USA). Each nurse’s perfor-
ance was assessed by both resuscitation officers. If they

ailed to agree on any point, consensus was reached by dis-
ussion.

tatistics

ifferences in the scores were analysed on ordinal level.
fterwards the results were dichotomised to competent or
ot competent.

For items 1—6, 9 and 10 (Table 2), 1 represents the poor-
st performance and 7 represents the best. Nurses were
onsidered to be competent in these items when they scored
5.5. For items 7 and 8, 11—17 the best scores were in the
iddle of the range, and competency was therefore set at

.5—5.5.
Kruskal Wallice was used to analyse data. All statistics

ere performed in SPSS® 12.0.1 for Windows (SPSS Inc.
hicago, USA). Time intervals were expressed as medians
range). Significance was accepted when a two-sided p-value
as <0.05, or when the confidence intervals did not include
nity.

To assess the relevance of possible differences, the 95%
onfidence interval (CI) was calculated. Data within the lim-
ts of the 95% CI were considered as non-relevant difference
etween each group.

Costs were based on actual costs. Prices in Euros were
rovided by the national distributors of the materials. Costs
f the instructors and salaries of the nurses were provided by
he hospital administration. All calculations were performed
n Microsoft® Office Excel 2003 (Microsoft Corporation, Red-
ond, USA).

esults

he two groups were comparable for female:male and
urse:nurse-manager ratios (Table 1). In each group, four
urses had been involved in a resuscitation attempt in
he hospital within the previous 4 years; none had been
nvolved in a resuscitation attempt out of hospital. Mem-
ers of the poster self-training group had, on average,
ewer years of working experience (10 years versus 14
ning in the use of automated external defibrillators: The
j.resuscitation.2007.06.030

ears). However, this difference is well within the 95%
onfidence interval (8.71;16.06), and is probably not rel-
vant.

Table 2 shows the results of the assessments made by
he resuscitation officers. For 14 of the 17 items assessed,

ed training
15)

Poster self-training
(Group B, n = 15)

95% CI

13:2
13:2

max. 52) 34.9 (min. 20, max. 53) 31.03; 39.29
max. 34) 10.8 (min. 2, max. 28) 8.71; 16.06

4
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o significant differences were found in the ordinal scores
etween the two groups. Statistically significant differences
ere found in ‘creating workspace’, ‘checking for signs of a
irculation’, and ‘the spatial position of the AED in relation
o the victim’.

For ‘creating workspace’ the instructor-based group
cored a mean of 6.73 (6;7) compared with 7.00 (7;7) for
he poster self-training group. Both scores were above the
Please cite this article in press as: de Vries W, et al., Self-tra
same results for less money, Resuscitation (2007), doi:10.1016/

inimum for competency and the 95% CI was 6.73;7.00.
he differences were, therefore, not considered clinically
elevant.

For ‘check for signs of a circulation’ the instructor-
ased group scored a mean of 3.87 (1;5) compared with

e
b
b
t
r

Table 2 Differences in 17 items on ordinal level of AED skills bet
 PRESS
W. de Vries et al.

.86 (2;6) for the poster self-training group. Both scores
ere within the range for competency (between 2.5 and
.5) and 95% CI was 3.83;4.86. Thus, the differences
ere statistically significant, but not considered clinically

elevant.
For ‘position of the AED’ the instructor-based

roup scored a mean of 4.53 (2;5) compared with
.13 (5;7) for the poster self-training group. How-
ining in the use of automated external defibrillators: The
j.resuscitation.2007.06.030

ver, 95% CI was 4.51;5.15. Thus, the differences
etween the groups were statistically significant but
oth scores were within the range for competency and
herefore the difference was not considered clinically
elevant.

ween poster self-training and instructor-based training

dx.doi.org/10.1016/j.resuscitation.2007.06.030
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Table 2 (Continued )

n this
bet
for

d
c
u
b

t
i
a
poster self-training would be 5.944 Euro cheaper than tra-
*Significant difference between the mean score of the two groups o
that met the set minimum for competency. **Significant difference
had a different percentage of providers that met the set minimum

Cost-effectiveness

To calculate the cost-effectiveness, it was assumed that
manikins and AED training devices could be used for train-
ing 500 students, and in this period no additional costs,
such as replacement of broken or stolen devices, would be
incurred. The AED training devices were calculated to depre-
ciate at a rate of D 10 per course, based on a cost of D 550
each. Seventy Euro-cents were allowed per student for the
Please cite this article in press as: de Vries W, et al., Self-trai
same results for less money, Resuscitation (2007), doi:10.1016/

replacement of training electrodes. The depreciation of the
manikins, replacement of disposable lungs and faces, and
the use of disinfectants, were calculated to be D 19.20 per
training session, based on a ratio of 1 instructor to 6 stu-

d
s
i
p

Table 3 Calculation of costs per nurse

Issue Price (D )

Manikin 1350.00
Disposables (lungs, airway, etc.) 0.50
Training devices 550.00
Training electrodes 35.00
Manual 3.00
Instructor’s fee 16.00

per
hour

Assessors’ fee

Total per student

Nurses salaried working hours spent in training 13.00 per

Total per student
item; however both groups had the same percentage of providers
ween the mean score of the two groups on this item; both groups
competency.

ents. Course materials (locally produced manuals) were
alculated at D 18 per training session. As a single poster was
sed in the poster self-training room, this was considered to
e of negligible cost.

Calculation of the costs of the training methods showed
hat poster self-training was D 8 per nurse cheaper than
nstructor-based training (Table 3). Extrapolating this to
ll 743 nurses in the hospital where the study took place,
ning in the use of automated external defibrillators: The
j.resuscitation.2007.06.030

itional instructor-based training. If the nurses undertook
elf-training in their off-duty time, or without any increase
n their paid working hours, there would be a saving of D 47
er nurse, giving an overall saving of D 34,921.

Frequency of use Costs per student (D )

Method A Method B

500 2.70 2.70
1 0.50 0.50

500 1.10 1.10
1/48 students 0.70 0.70
1/student 3.00 3.00
3 h/6 students 8.00

15 min/student 4.00 4.00

20.00 12.00

hour 3 h/student 39,00

59.00 12.00

dx.doi.org/10.1016/j.resuscitation.2007.06.030
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iscussion

his study demonstrates that AED poster self-training for
ard nurses is as effective as a course under the supervision
f a certified instructor. Fourteen of the 17 items assessed
ere performed to a similar standard in each training group.
or the remaining three items there were statistically sig-
ificant differences between the training groups, but none
f these differences was, however, considered clinically
elevant. It should also be noted that two of the items (cre-
ting workspace and AED positioning), though part of AED
raining, are not core elements of the ERC guidelines.17

he third item (checking for signs of a circulation) is
onsidered an additional skill for experienced healthcare
roviders.17

When comparing the relative merits of the two training
ethods, another aspect to consider is motivation. With
self-training system, nurses have to decide for them-

elves when they carry out their training. They have to
e convinced of the necessity of mastering BLS and AED
kills as a part of their professional competency, and they
ave to be motivated to make time to attend the training
oom.

Costs for AED training differ in different countries. The
alculations in this paper are based on figures from the
etherlands. The main savings for poster self-training come
rom not having to pay instructors’ fees, and from nurses
raining themselves in their own (unpaid) time, or when not
ctively employed on other duties whilst at work. Whether
free time’ could be found for nurses during normal ward
orking hours is not certain.

imitations

ach group was small in number, but the nurses were ran-
omly selected and assigned to one or other of the training
roups.

The assessors did not know the nurses they were
esting, nor had they been involved in their training.
hey were, however, aware of the training method used
ecause of the block allocation to a training group.
he objective scoring method should have minimised any
ias.

Ideally, the assessments should all have taken place the
ame number of days after training. Due to the nurses’ work-
ng schedules, however, a range of 13—16 days had to be
ccepted.

Long-term retention testing was not carried out.

onclusions

he objective of this study was to compare poster self-
raining in the use of an AED with instructor-based training,
n terms of efficacy and cost-effectiveness. Assessment of
he skills acquired showed little difference between the two
Please cite this article in press as: de Vries W, et al., Self-tra
same results for less money, Resuscitation (2007), doi:10.1016/

raining methods. Poster self-training, however, was calcu-
ated to be significantly more cost-effective. We suggest that
onsideration should be given to this method for training
urses, already competent in basic life support, in the use
f an AED.
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