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Abstract

Background
Studies have shown that immediate and effective cardiopulmonary resuscitation plays a major role in the
survival of victims of cardiac arrest. Numerous studies also demonstrate the need for continuous training
of health professionals. In Greece life support courses are established in various �elds including
pediatrics, obstetrics and gynecology. The ALSG (Advanced Life Support in Gynecology) course was
initiated in 2011 and covers gynecological emergencies that often lead to cardiopulmonary arrest,
including ruptured ectopic pregnancy, toxic shock syndrome and postoperative collapse. The purpose of
this study was to investigate knowledge retention in CPR after completion of the ALSG course and to
de�ne the factors affecting it.

Methods
A descriptive qualitative study was, designed and conducted through anonymous questionnaires sent
electronically to past ALSG course participants.

Results
A total of 100 questionnaires were sent and 50 were completed and returned. Mean knowledge retention
was 87.4 ± 18.2. The multivariate analysis revealed that the time interval since training in life support
signi�cantly correlated with the actual score. Additionally, more correct answers were given by course
instructors than certi�ed course graduates.

Conclusion
Instructors in life support courses achieve longer retention of their knowledge than trainees, while
increased time interval between training and knowledge recall results in lower scores. In conclusion,
continuing education of health professionals and adoption of algorithms, such as those taught in the
ALSG course, are likely to help maintain knowledge and achieve high standards of care.

Background
Many studies have shown that immediate and effective cardiopulmonary resuscitation (CPR) plays a
major role in the survival of victims of cardiac arrest [1–3]. E�cacious CPR includes application of an
effective technique along with prompt use of the de�brillator [4]. Moreover, several studies have
demonstrated the need for continuous education of health professionals in basic and advanced life
support, with the majority of these studies including doctors and nurses in the studied population [5–7].
The Advanced Life Support in Gynecology (ALSG) course started in Greece in 2011 and was incorporated
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in ongoing training and education. The aim of the course is to ensure that all participants who
successfully complete it will be able to manage gynecologic emergencies that may result in serious
morbidity of mortality of women.

Retention of theoretical skills following the completion of courses remains, however, a critical issue;
therefore, re-evaluation of the participants` knowledge seems to be prudent. Previous studies suggested
that several factors seem to affect the success of advanced life support training programs, including the
pre-course resuscitation knowledge, younger age and professional background [8]. To date, evidence
concerning long term retain of skills among trainees that completed the ALSG course is lacking from the
international literature as well as the factors that may actually affect knowledge retention. This
information is considered important as it may provide signi�cant data that can help structure the re-
evaluation of participants; hence, optimizing knowledge retention in the long term setting and ensuring
the competence of participants in medical emergencies [8].

This study aimed to investigate health professionals’ knowledge retention in CPR after completing the
ALSG Course in order to con�rm the usefulness of participating in such courses by health professionals
of different grades and specialization and, potentially, to indicate the need for improvement of the
e�ciency and power of knowledge transmission and long-term retention.

Materials And Methods
This is a descriptive and qualitative study that was conducted by sending e-mail questionnaires to past
participants in the course. The involved health professionals were gynecologists, gynecology registrars,
midwives and nurses. The questionnaire focused on theoretical knowledge alone and was not oriented in
evaluating the practical skills of participants (Appendix). Addressed questions were divided in two main
parts, those that evaluated the baseline characteristics of particpants including their demographic
characteristics (including age, sex, marital status, level of education, and professional status as well s the
history and timing of participation in ALSG courses),. The participants` theoretical background was also
evaluated using a structured questionnaire that covered the entire spectrum of basic and advanced life
support in gynecology to ascertain their understanding in key issues related to CPR. For each question
there was only one correct answer. Therefore, the range of responses was from 0 to 10. The study took
place between February 2013 and November 2014.

Statistical analysis
Continuous variables are presented as mean and standard deviation (SD). Quantitative variables are
presented with absolute and relative frequencies. Student’s t-test was used to compare means values. For
the comparisons of proportions, we used the chi-squared and Fisher’s exact tests. All reported p-values
are two tailed. Statistical signi�cance was set at p < .05 and all analyses were conducted using the SPSS
statistical software (version 21.0) (IBM Corp. Armonk, NY, USA).
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Results
The ALSG course was attended by 100 participants during the time that our study was conducted. In
total, 100 questionnaires were sent out and 50 were completed and returned. The baseline demographic
characteristics of participants as well as their training in life support are shown in Tables 1 and 2.
Seventy-two percent (72%) of respondents had attended an ALSG course, 72% of them had participated
in another life support course and 22% were instructors in life support courses. Figure 1 presents the
answers given by participants and their scores. The mean knowledge score was 87.4%, the standard
deviation was 18.2% and the median was 95%, with the minimum value being 20% and the maximum
value being 100%. Table 3 shows the correlations between demographic characteristics, life support
educational status and scoring.

Table 1
Demographic characteristics of participants

Demographic characteristics of participants Ν (%)

α. mean value (standard deviation)

Sex  

Male 33 (66,0)

Female 17 (34,0)

Age 36,9 (5,8)α

Marital status  

Single/divorced 26 (52,0)

Married 24 (48,0)

Educational level  

Technological institution graduates 7 (14,0)

University graduates 43 (86,0)

Attribute  

Interns 8 (16,0)

Specialised 35 (70,0)

Midwifes 5 (10,0)

Nurses 2 (4,0)

Years of working experience 8,7 (4,4)α

Years from graduation 10,9 (5,2)α
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Table 2
Participants’ characteristics regarding life support training

Participants’ characteristics regarding life support training Ν (%)

α. mean value (standard
deviation)

Previous training in advanced life support in gynecology  

No 12 (24,0)

Yes 38 (76,0)

Years since previous training in advanced life support in
gynecology

2,7 (1,1)α

Previous training in life support  

No 14 (28,0)

Yes 36 (72,0)

Years since previous training in life support 4,0 (2,8)α

Instructor in life support seminar  

No 39 (78,0)

Yes 11 (22,0)

Years since last seminar in life support as instructor 2,0 (1,3)α
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Table 3
Correlations of life support educational status and scoring

Feature Mean value of knowledge (standard
deviation )  

p-value

α. T-test

β.
Pearson

Educational level   0,9α

Technological Institution graduates 87,1 (13,8)  

University graduates 87,4 (18,9)  

Attribute   0,9α

Doctors 87,4 (18,9)  

Midwives/nurses 87,1 (13,8)  

Years of experience 0,03β 0,8β

Years from graduation 0,14β 0,4β

Previous training in ALSG   0,3α

No 82,5 (14,8)  

Yes 88,9 (19,0)  

Years since last training in ALSG -0,47β 0,003β

Previous training in life support   0,8α

No 86,4 (10,8)  

Yes 87,8 (20,4)  

Years since last training in life support -0,24β 0,16β

Instructor in life support seminar   < 0,001α

No 84,3 (19,4)  

Yes 98,2 (4,0)  

Years since last seminar in life support as an
instructor

0,00β 0,99β

The multivariate analysis showed a statistically signi�cant relationship between knowledge score and
time interval since training received on advanced life support in gynecologic emergencies (p = 0.003) and
knowledge score and educational status as instructor (p < 0.001). According to our results, instructors of
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life support courses achieved higher scores than non-instructors, while increased time interval between
training and knowledge recall results in lower scores.

Discussion
Our study clearly indicates that reevaluation of participants in ALSG courses is essential to promote
retention of skills, as progressive limitation of theoretical knowledge was observed in our series.
Moreover, indirect evidence supports the importance of subsequent training, which is per se acquired by
all instructors. Instructors of the ALSG course possess in-depth knowledge of the skills which they teach
in life support courses which they replenish at regular intervals.

Emergency life support training furnishes professionals with the skills to help someone in a life-
threatening situation until further expert assistance arrives. Worryingly, Greece has one of the lowest
proportion of professionals trained in emergency life support in Europe, despite the fact that a signi�cant
proportion of the general population may ultimately need cardiopulmonary resuscitation. This raise
concerns concerning the diagnostic work-up and management of patients that present with medical
emergency. The actual reasons that may underlie this effect remain to be elucidated, as there are no data
to draw �rm conclusions. It is believed, however, that in most cases physicians do not attend these
courses due to lack of awareness concerning their existence and/or inability to access the organizing
committees. A common misperception concerning emergency life support procedures is fear of legal
allegations in cases that will ultimately develop severe morbidity and mortality. Structured programs aim
at reducing this fear as they provide attendants the theoretical and practical background that ensures
proper and e�cacious handling of these patients [9].

Nevertheless, it is important to encourage participants to regularly refresh their skills by repeating courses
every few years. In the longer term, the emergency services should work together to promote and deliver
emergency life support training.

Life support courses in Greece are organized by scienti�c organizations and participation is voluntary.
Certi�cation renewal is offered every 3–5 years. In this study, as in others with similar endpoints, it has
been proven that knowledge declines after an average time interval of six months [10]. Knowledge
retention among adults participating in adult advanced life support (ALS) courses has been already
reviewed by Yang et al in a systematic review that included 11 papers [11]. The authors of this paper
observed a gradual decay in knowledge and skills which starts 6 months to 1 year following completion
of training, with skill decay being faster compared to knowledge decay. Given this information we
recommend that certi�cation renewal should be offered at a shorter time interval that will allow proper
revalidation of participants. In countries like Greece that face the problem of economic recession skill
reassessment should ideally be done with an affordable economic fee and, if possible, with no charge at
all.

The actual methodology that would help reduce knowledge and skill decay overtime has been recently
reviewed by Au et al in the �eld of advance resuscitation training [12]. In their systematic review which
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included 16 studies and 1,192 participants the authors reported that simulation-based interventions,
refresher courses and adjustments to the courses` content during re-evaluation and re-training of
participants were of detrimental importance in retaining the required level of knowledge.

Taking this information into account we believe that the incorporation of a structured course of advanced
gynecological life with re-evaluation of skill and knowledge retention within the �rst year is essential to
increase physician and paramedical stuff awareness concerning current guidelines and algorithms in
advanced life support [13, 14]. In this way, involved healthcare providers will be able to provide higher
quality care in the �eld of gynecology, be able to incorporate such information into clinical practice and
respond to emergencies with con�dence. Adoption of algorithms to deal with gynecological and other
emergencies, standardization of processes and continuous training of health personnel seems to be the
correct strategy to improve CPR e�cacy in cases of emergencies and to achieve high survival rates [13–
15].

Strengths and limitations of our study
Our study presents for the �rst time in the international literature evidence concerning knowledge
retention among participants that have attended an ALSG course and indicates the signi�cance of
revalidation of their knowledge. Nevertheless, its main limitation is the inability to include a control group
that has already attended a second course of the program; hence, evaluating the potential bene�cial
effect of the latter in enhancing the understanding of participants. Moreover, data concerning the actual
practical skills of involved providers remain, still, unknown; hence, application of theoretical knowledge
remains unknown.

Directions for future research
The importance of advanced life support has been stressed in various medical �elds. Knowledge
retention remains, however, as previously stated, an important issue. Future research should study the
usefulness of revalidation programs and determine the optimal interval between the �rst and sequential
courses. It would be also useful to take in mind the actual involvement of participants in cases in real life
and request their evaluation concerning the actual bene�t of the course. Lastly, it is expected that the
more courses a participant attends the more experience he gains; thus, determination of the least number
of courses that is needed to gain long-term experience should be studied.

Conclusions
Advanced life support in gynecology provides signi�cant theoretical information that can be used in
medical emergencies. However, retention of knowledge remains still an issue and the optimal number of
repeated courses to gain long-term experience, as well as the factors that seem to enhance knowledge
retention remains still to be determined.
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