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Pediatric Advanced Life Support is a 2 day course designed to 
impart the knowledge and practical skills needed for a team-
based approach to the resuscitation of critically ill and injured 
children [1,2]. It was developed by the American Heart Associa-
tion and the American Academy of Pediatrics in the late 1980s. 
Since then there has been an exponential increase in participa-
tion by a variety of healthcare providers in the United States 

[3,4] and worldwide [5]. Major revisions of the program were 
made in 1994, 1997 [6] and 2000 [7]. 

PALS was introduced into Israel in November 1994 by the  
Schneider Children’s Medical Center of Israel in collaboration 
with the Israel Association for Emergency Medicine. In March 
1999, its organization was taken over by Tel Aviv University. To 
date, PALS has been offered at the Schneider Children’s Medical 
Center–Tel Aviv University Training Center to over 3,108 medi-
cal and paramedical personnel in 117 courses. In 2004, five ad-
ditional medical centers around the country (Rambam, Wolfson, 
Nahariya, Soroka, and Sourasky) were accredited as PALS training 
sites by the Scientific Council of the Israel Medical Association.

The objectives of the present report were twofold. In a 
quantitative study, we assessed the achievements of profession-
als who attended the course and their evaluations of different 
aspects of the course. In addition, we sought to describe the 
methodologic changes introduced to the PALS course in Israel 
to improve its quality and efficiency as an educational tool on
the basis of our long-term experience. 

Subjects and Methods
Course material
The standard AHA/AAP 2 day PALS course is offered in Israel 
[1,2,7]. The program includes didactic lectures, interactive case 
presentations, hands-on skill stations, case simulation stations, 
and written pre- and post-course tests as described in previous 
and current (2002) versions of respective instructor’s books [1,7]. 
The standard PALS textbook in English was used until an autho-
rized Hebrew translation became available in January 1997 [8]. All 
lectures are given in Hebrew using official PALS slides in English.

Course participants
Initially, participation in PALS by hospital and community physi-
cians was voluntary; residents and nurses were encouraged (but 
not required) to participate by hospital administrations, and 
paramedics were obligated to participate. In 2003, the Israel 
Ministry of Health passed legislation to make PALS courses 
mandatory for resident physicians in pediatrics and emergency. 

The sample included in the present study consisted of physi-
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educational tool in Israel. 
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cians, nurses and paramedics from all parts of the country who 
attended the 28 PALS courses offered between March 2001 and 
December 2003, before it was made mandatory for pediatric and 
emergency medicine residents. In most of the courses, partici-
pants from the different disciplines were grouped together; only 
a few courses were targeted to a specific professional discipline,
such as paramedics.

Testing
According to the present protocol, a pretest is administered im-
mediately after registration on day 1, and a post-test at the end 
of the course on day 2. The pretest comprises 15 questions se-
lected from the original standardized 50-item AHA test [9] (time 
constraints preclude the use of the entire test), and the post-
test comprises all 50 items of a different version of the AHA 
test, as explained in our previous study [9]. Both are adminis-
tered in Hebrew. A score of 80% on the post-test is considered 
a pass, according to AHA guidelines [1].

Course evaluation by participants
At the end of each course a feedback discussion is conducted 
with the participants and evaluation forms are distributed. The 
forms used in the present study included, for the first time,
questions on the responder’s profession and background, fol-
lowed by a series of items on the quality of the course, divided 
into three parts: seven items on satisfaction with the course 
aims and content, the correlation between the course aims and 
content, and the relationship between the course material and 
the cognitive and hands-on skills; seven items on the quality of 
the lectures with regard to content and lecturer; and seven items 
on the quality of the skill and evaluation stations with regard to 
content and instructor. Each item was rated on a 5-point scale 
from 1 (low) to 5 (high). We computed the number and percent-
age of participants who responded to each item, the mean and 
median evaluation scores for the whole course and for each sta-
tion, lecture and instructors/lecturers, and differences in evalua-
tions by professional group. 

Statistical analysis
Statistical analyses were performed with the BMPD statisti-
cal package [10]. Chi-square analysis with Yates’ correction 
was used to compare proportions between groups (such as 
proportion of participants who passed the test). Kruskal-Wallis 
test with multiple comparisons was used for analysis of non-
parametric data. All confidence intervals were 95% and on the
∆(µ) between the two groups. P values of less than 0.05 were 
considered significant. Percentages did not add up to 100% be-
cause of truncating. 

Results
A total of 739 healthcare providers participated in the 28 PALS 
courses administered during the study period, accounting for 
23.8% of all PALS participants in Israel since the course was 
introduced. The number of participants per course ranged be-
tween 17 and 40, with an average of 26 and a median of 25. 

The distribution of the course participants by profession is 
shown in Figure 1. Almost half (47.9%) had no experience in 
emergency medicine, 8.2% had 1 year experience, and 23.7% 
had up to 5 years experience. The distribution of course partici-
pants by work place is shown in Figure 2. 

Post-test outcome
The proportion of participants who passed the post-test (whole 
sample and by profession), and the mean grades are shown in 
Table 1. The mean test score of the residents was significantly
better than that of the nurses (P < 0.05) and pediatricians (P < 
0.01). 

Course evaluation outcome
All 739 course participants returned the questionnaire. Each 
item received an average of 454 responses (61%). The median 
score for four of the five stations was 5, and for the animal lab-
oratory station 4. The mean overall score was 4.56, with a range 
by item of 3.93 for the quality of the animal laboratory station 
to 4.78 for the instruction at the vascular access station. 

Significant differences in ranking among the professional
groups were found for four items: a) The quality of the inte-
gration of the theoretical and skills components of the course 
was ranked higher by paramedics than nurses, and higher by 
nurses than physicians (P = 0.0038). b) Satisfaction with the 
course organization and pace was significantly different (P = 

Figure 1. Percentage of PALS course participants by profession

Figure 2. Percentage of PALS course participants by workplace. 
IDF = Israel Defense Force.
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0.0117) among the following groups, from high to low: pediatri-
cians, paramedics, residents, nurses, and attending physicians. 
c) The lecture on neonatal resuscitation was ranked significantly
higher by nurses and paramedics than by residents and pedia-
tricians (P = 0.0093). d) The integration session on stabilization 
and transport was ranked highest by nurses, followed by pe-
diatricians, residents, paramedics, and attending physicians (P 
= 0.0309).

Discussion
Since its development and widespread implementation, the 
PALS program has had an enormous impact on pediatric resus-
citation education and patient treatment, in the USA and world-
wide [1–4] − improving caregivers’ knowledge [11,12], technical 
skills [11–13], confidence, and performance [14]. The present
study and our previous experience [9] show many similar find-
ings in Israel. Although improvement in actual patient outcome 
has been difficult to ascertain [3], there is a general physician
impression of benefit.

In Israel, PALS has been delivered to a large number (n = 
3,108) and variety of healthcare providers. This achievement 
was made possible by having a team of instructors from the 
USA train the first Israeli group of 20 participants to be in-
structors themselves. With the growing need for PALS courses 
(at least one per month at our site), other PALS instructors’ 
courses were added yearly (one per year) between 2000 and 
2004. 

The present study was performed after several changes had 
been gradually introduced to the PALS course in Israel, based 
on our ongoing analyses of test achievements, specific com-
ments of the participants, accumulation of educational experi-
ence, and AHA guidelines. The changes are as follows:
•   Translation of the PALS textbook into Hebrew to eliminate the language 

barrier. This was based on results of our earlier study on 
PALS [9]. 

•   Written test prior to course delivery to improve preparedness. This 
practice was adopted from our experience with the Advanced 

 Trauma Life Support [15]. Subsequently, pretests were   
 also incorporated into the AHA version of the  
 course. 
• Design of structured skill and evaluation stations. To 

minimize inter-instructor variability in station per-
formance and to keep educational standards high, 
we introduced innovative educational tools based on 
adult learning principles [4,16], under the guidance 
of medical educators from Tel Aviv University. 

• Design of a course and faculty evaluation form. As 
shown in the present study this practice provides 
important feedback for improving course quality 
and participant satisfaction. 

• Improvement of educational methodology emphasizing 
principles of adult education [4,16]. This too was done 
with the help of medical educators from Tel Aviv 
University.

These strategies were designed to foster positive interactions 
between instructor and students, taking student motivation for 
participating in the course into consideration. Demonstrations 
in skill stations and structured teaching paradigms were incor-
porated into the PALS instructor courses, and flexibility in case
scenarios based on the learners’ background and experience 
was applied.

In the present study, the achievement of the professional 
groups was very high, with 89.4% of participants passing the 
post-test with a mean score of 87.2%. Owing to the paucity of re-
ports on PALS performance in the USA, it is difficult to compare
rates between the two countries. Nevertheless, in the study by 
Nadel et al. [11] of a pediatric training program at a large tertia-
ry care children’s hospital in the USA, postgraduate year 3 level 
residents achieved an average score of 93.2 ± 5.5% on the stan-
dardized PALS test compared to 89.3 ± 0.6% for the residents in 
our study. This small difference may be at least partly explained 
by the fact that most residents in Israel take the PALS course 
during their first year, whereas those in the study of Nadel et al.
[11] were in their third year and therefore more experienced. 

The level of performance in our courses compares favor-
ably with PALS results in Taiwan (mean score 86.8%) [12] and 
Spain (mean score 90.5%) [14], and to another advanced life 
support course, the ATLS, offered in Israel (77% passing) [15]. 
The course participants gave the course a high grade (mean 
4.56 out of a maximum of 5) and were satisfied with the course
content and quality of the lectures and instructors. The low-
est mean score (3.93) was given for the animal laboratory sta-
tion where anesthetized cats were used to teach intubation of 
young infants. The feedback discussion held at the completion 
of the courses indicated a high emotional and ideological op-
position by many of the participants to the use of household 
animals for medical education purposes. We assume this atti-
tude contributed to the low evaluation score. This station was 
later eliminated from the program because it was removed from 

Table 1. Proportion of participants passing the post-test, and post-test scores by 
professional group

Group N (%)
Proportion 
passing test P

Mean post-test
score ± SE P *

Total

Attending physicians  

(in-hospital)

Pediatricians 

(community)

Residents

Nurses

Paramedics

739 (100)

13 (1.8)

89 (12)

124 (16.8)

304 (41.1)

209 (28.3)

89.4

92.3

87.6

94.4

85.4

92.8

<0.025# 87.2 ± 0.3

87.3 ± 1.8

85.9 ± 0.8

89.3 ± 0.6

86.7 ± 0.5

87.3 ± 0.4

< 0.01**

< 0.05***

# P  value of comparison of proportions between all groups. Significance due to high number of
failures among nurses compared to number of failures among residents and paramedics.

* One-way ANOVA with Bonferroni correction.
** Mean scores between pediatricians and residents
*** Mean scores between residents and nurses

ATLS = Advanced Trauma Life Support
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the requirements of the AHA and because of the development 
of new airway manikins.

There were significant differences among the professional
groups in four items of the course evaluation. These, like the 
differences in achievements in this and our earlier study [9], 
may reflect differences in background knowledge, in roles in the
process of resuscitation, and in needs and expectations from 
the course. Together, these findings suggest that instead of de-
livering the same course to all participants, regardless of back-
ground and profession, we might do well to tailor parts of it to 
specific professional groups, as offered by the AHA and AAP in
the new version (2002) of PALS. The participation of attending 
physicians and pediatricians, who usually serve as role models 
and mentors for students and residents, was poor, with these 
groups accounting for only 1.8% and 12%, respectively, of all 
those who took part in the course. This might be explained by 
the higher participation of attending physicians, including heads 
of departments, in the early courses shortly after the PALS pro-
gram was started in Israel. 

Conclusions
This study shows very good overall achievement and a high 
level of satisfaction by a large number of healthcare provid-
ers of various professional groups who attended the standard 
AHA/AAP PALS course in Israel. These findings agree with our
previous work showing that PALS significantly increases knowl-
edge of pediatric resuscitation. We therefore recommend its use 
as an educational tool for resuscitation programs for all health 
providers who care for children. Further studies are required to 
determine the effect of PALS on actual performance and out-
come of resuscitation.
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He who would leap high must take a long run.

 Danish proverb

Don’t despair, not even over the fact that you don’t despair

 Franz Kafka (1894-1924), Czech existential philosopher
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