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Abstract

High quality cardiopulmonary resuscitation (CPR) is crucial for
influencing survival from cardiac arrest. Healthcare professionals
are expected to know how to perform CPR as they may encounter
emergency situations during their work. Physiotherapists, who use
exercise as a therapeutic approach, should have good knowledge
and skills in CPR not only to cope with possible adverse cardiac
events during exercise but also because a widespread CPR applica-
tion and early defibrillation can greatly reduce mortality due to heart
attack. The aim of this study is to investigate knowledge of Greek
physiotherapists in European Resuscitation Council guidelines for
resuscitation. A secondary aim of this study was to assess and com-
pare the knowledge score between those with and without previous
training and/or lower self-confidence in CPR skills. Three hundred
and fifty Greek physiotherapists who were working in hospitals and
rehabilitation centres (face-to-face and e-mail contact) were ran-
domly selected to complete an anonymous questionnaire containing
demographic questions, CPR experience questions, and ten theoret-
ical knowledge questions, based on European Resuscitation Council
guidelines for resuscitation. The response ratio was 63% (n=220
physiotherapists). Respondents’ total mean score for the theoretic
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knowledge questions was 4.1+2 (range 1-10); 21.4% of the respon-
dents had participated in a CPR course, while only 0.9% had previ-
ous experience in CPR performance. The group of respondents who
had attended a CPR course had a significantly higher score in CPR
knowledge questions and higher confidence score (p<0.01).
Moreover, the physiotherapists who attended refresher courses in
CPR in the workplace scored significantly higher (p<0.01). Our
results indicate that Greek physiotherapists have knowledge gaps in
the European Resuscitation Council guidelines for resuscitation.
The percentage of Greek physiotherapists who had CPR certifica-
tion and recertification was low, thus the CPR training should be
mandatory for all working physiotherapists.

Introduction

Cardiac arrest constitutes a major public health issue and
accounts for more than 400,000 deaths annually. Cardiac arrest
can be associated with a shockable or non-shockable rhythm [1].
Survival rates after sudden cardiac arrest have improved in the
past decades (6.4% after out-of-hospital cardiac arrest and 18%
after in-hospital cardiac arrest among adults) but remain a major
public health concern [2]. Survival following cardiac arrest
depends on early diagnosis, the quality of cardiopulmonary resus-
citation (CPR) and early defibrillation [3]. Despite the high quality
and effectiveness of CPR when relevant guidelines are applied,
the percentage of the correct application of chest compressions
(depth and frequency are 39% and 56% respectively) and the com-
pression-to-ventilation ratio remains suboptimal [4].

The International Resuscitation Organizations and the
European Resuscitation Council highlight the importance of train-
ing in delivering high-quality CPR [5] and support that knowledge
of CPR wears off over time [6,7], due to either a lack of CPR prac-
tice, or an absence of systematic refresher training by healthcare
professionals [6]. Training in CPR should be repeated nearly every
seven months so that the quality of CPR can be maintained at the
required high levels [8]. Apart from cardiac arrests happening in-
hospital, fatal or non-fatal cardiovascular events take place during
physical activities. Despite exercise benefits [9], this may trigger
cardiac infarction or arrest in patients with coronary disease
[10,11]. It is also well-established that during exercise the risk of
sudden cardiac arrest is increased [10,11]. During rehabilitation,
cardiovascular event rates range from 12.3 to 37.4 per million
patient/hours of exercise [11-13]. Fatal cardiac events are reported
more rarely and ranged from 8.6 per million patient hours of exer-
cise in 1978 to zero in the present day [13]. Incidence of infarction
and arrest during supervised exercise is extremely low. Supervised
exercise testing and training in cardiovascular disease patients are
accompanied only by minor cardiovascular events [14]. The same
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research reports no events related to hospitalization, syncope
episodes or fatality [14].

Many studies have examined the competence of medical and
health professionals in CPR delivery [15-18]. Physiotherapist is a
healthcare professional who might work in the context of acute and
critical care [19], and with managing who should be able to treat
heart diseases even during exercise. To the best of our knowledge,
no other studies have investigated physiotherapist’s knowledge in
CPR. This study aims to investigate knowledge of Greek physio-
therapists in European Resuscitation Council guidelines for resus-
citation. A secondary aim of this study was to assess and compare
the knowledge score between those with and without previous
training and/ or had lower self-confidence in CPR skills.

Patients and Methods

Study design and data collection

An anonymous questionnaire [16] was piloted in 10 certified
resuscitation instructors from training centres in Athens and by 20
physiotherapists (not included in the results of the main study).
The questionnaire was initially evaluated in terms of quality, clar-
ity, and comprehensiveness of the chosen questions by 10 certified
resuscitation instructors who were free to suggest amendments.
The instructors found the questionnaire clear and no amendments
were required. Then the questionnaire was tested on a small ran-
domly selected sample of 20 physiotherapists working in hospitals
and private practices. The questionnaire’s reliability was assessed
by using a test-retest procedure (Intraclass correlation coefficient,
ICC) within a week period [16]. All the physiotherapists were
asked to fill out the questionnaire 1 week later. The mean level of
answer agreement was 95% between the two measurements (ICC
range, 90-100%; SD, 4%).

Questionnaire

The questionnaire comprised three sections with 20 questions
in total. The first section included six items regarding demographic
data (age, gender, level of education, training in CPR), the second
section comprised of 4 closed questions relating to the partici-
pants’ experience and confidence in CPR self-reported in a Likert
scale (1, very low; 2, low; 3, moderate; 4,high; 5,very high). The
third section included ten multiple-choice questions relating to
CPR, which were based on European Resuscitation Council
Guidelines for Resuscitation [20]. Each question had only one cor-
rect answer out of four choices and there was no negative marking.
In the third section, a marking system was used to assess knowl-
edge of Greek physiotherapists in European Resuscitation Council
guidelines for resuscitation, each correct answer being allocated
one point, zero being the lowest mark and ten being the highest.

Sample

This study was conducted in various hospitals and private
rehabilitation centres in Athens, Greece. The total number of phys-
iotherapists in Greece is 7000. A random 5% sample was consid-
ered representative of the population. Greek physiotherapists who
were registered in the Pan-Hellenic Physiotherapy Association reg-
istry (the official body of registered physiotherapists within Greece
working either in the inpatient or outpatient departments in
Greece) were randomly selected using a random number generator,
and 350 participated in the survey. Physiotherapists were invited to
participate via face-to-face or e-mail contact.
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Ethical approval

Ethical approval was granted by the local Research Ethics
Committee and the director of research at each hospital.
Questionnaires were returned anonymously and kept in a safe place.

Statistical analysis

Simple frequencies and proportions were calculated. Continuous
variables are presented as means (+ standard deviation). Student -
test was used to compare the difference for continuous data. Subjects
were grouped for age, sex, specialization, training in CPR, education
on changes in CPR, experience, and confidence in applying CPR.
Chi-square test was used to examine correlation between correct
answers in CPR related questions and categorical variables, like
training in CPR and confidence in CPR delivery. Statistical signifi-
cance was set at p<0.05 The Statistical Package for Social Sciences
(SPSS ver. 19) was used for all analyses.

Results

The response ratio was 63% (n=220 physiotherapists) and
demographic characteristics are shown in Table 1. None of these
respondents withdrew from the survey. Respondents’ total mean
score for the theoretic knowledge questions was 4.1£2.

The mean percentage of respondents whose answers adhered to
European Resuscitation Council guidelines for resuscitation are pre-
sented in Table 2. Question #10 ‘Principles of chest compressions’
had the highest success rate; 59.1% of the participating physiothera-
pists responded correctly and the question 5 ‘Initial CPR action
when an adult suddenly collapses’ had the lowest success rate;
17.3% of the participating physiotherapists responded correctly.

Regarding previous CPR personal resuscitation, 0.9% of the
study group reported performing CPR on cardiac arrest victims,
while 21.4% of them had attended a CPR course. There was statis-
tically significant difference in CPR knowledge scores between
respondents who had received CPR training, and those who had
not [6.4 (1.9) vs 3.4 (1.5) points, respectively; p=0.01].

Chi-square test revealed a significant correlation between
responders who attained low scores in CPR questionnaire and
those who had not been trained in CPR (3% (1, n=220) = 60.84;
p<0.001); 65.9% of the respondents scored below 5 out of 10.

The respondents’ confidence in delivering CPR was signifi-
cantly correlated with the final performance in the written ques-
tionnaire test (¥ (1, n=220) = 60.2, p<0.001). 71% of the respon-
dents who scored less than 5 in CPR (theoretical knowledge ques-
tions) had very low confidence and none of those who scored less
than 5 had very high confidence. In addition, 36% of respondents
who scored above 5 had low confidence and 20% of them had high
confidence.

Discussion

Despite global organizations for CPR stressing the importance
of the quality of CPR skills and training [16], the latter remain low
[15,25-31]. Despite the acknowledged benefit of CPR skills in
health professionals and the general public [15-18,24], no previous
study has investigated the knowledge of CPR among physiothera-
pists. This study examined the knowledge of Greek physiothera-
pists in CPR delivery working both in private and public centres.
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Our study showed that although physiotherapists are expected to
have skills and knowledge in order to resuscitate patient in an emer-
gency, they have knowledge gaps in European Resuscitation
Council guidelines for resuscitation. This confirms the results of
other similar studies among different healthcare professionals [15-
17,31], even among cardiologists alone [15]. The knowledge of spe-
cialised life support among a group of Greek cardiologists was
examined and it was reported that 75.9% of the cardiologists had
performed chest compressions in the past, and found that partici-
pants who had been trained in CPR scored higher in theoretical CPR
knowledge, and in specialised CPR, than untrained participants [15].

There is an evident lack of low level in knowledge of CPR
among nurses [16]. Furthermore, another study showed that there
is a significant difference (p<0.01) in healthcare professionals’
(doctors and nurses) knowledge between those who have been

Table 1. Descriptive characteristics of the study group.
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trained in CPR delivery and those who have been not [17]. A team
of researchers in Finland and Hungary, after evaluating the knowl-
edge and competence of professional nurses and students in nurs-
ing schools, found only 53% of them had been trained in European
Resuscitation Council guidelines for resuscitation. They also found
21% of the participants responded correctly regarding hand posi-
tion in chest compressions, and 33% of them responded correctly
regarding the compression-to-ventilation ratio [18]. These findings
from previous studies underline the need for education in CPR per-
formance and make it a mandatory component of all healthcare
professions.

The knowledge of European Resuscitation Council guidelines
for resuscitation in Greek physiotherapists, as measured by means
of a closed-answer questionnaire, was in accordance with levels
reported elsewhere [15-18,23]. Moreover, results imply a relative-

Characteristics Values
Number of respondents 220
Age, years 4011 years
Sex (n, %) Males=106 (48.2%) - Females=114 (51.8%)
Professional degree University
Specialization
Cardiovascular rehabilitation 1 (0.5%)
Musculoskeletal rehabilitation 3 (1.4%)
Pulmonary rehabilitation 1 (0.5%)
Neurological rehabilitation 5 (2.3%)
None 210 (95.5%)
CPR course attendance 47 (21.4%)
Personal experience of performing CPR in adult 2 (0.9%)
Updated on changes in the CPR guidelines 14 (6.4%)
Education on CPR changes in the workplace 5(2.3%)
Confidence in performing resuscitation skills
Very low 130 (59.1%)
Low 49 (22.3%)
Average 21 (9.5%)
High 19 (8.6%)
Very high 1 (0.5%)

CPR, cardiopulmonary resuscitation.

Table 2. Percentage of correct answers of physiotherapist for each of the ten CPR questions separately.

Questions Correct Incorrect
According to European resuscitation guidelines for Resuscitation, what is the compression to ventilation ratio in an adult victim? 110 (50%) 110 (50%)
What is the rate of chest compression per minute? 75 (34%) 145 (66%)
What is the primary action in order to keep the airway open? 99 (45%) 121 (55%)
What is the depth of chest compressions to be achieved by the rescuer in order for the resuscitation to be effective? 64 (29%) 156 (71%)
What is the initial CPR action when an adult suddenly collapses? 37 (17%) 183 (83%)
What is the first action to rescue a conscious choking victim 119 (54%) 101 (46%)
What can we do before defibrillation? 99 (45%)  121(55%)
What is the most common sign for the recognition of cardiac arrest? 48 (22%) 172 (78%)
When we call the local emergency number for an ambulance what information should we provide? 110 (50%) 110 (50%)

Principles of chest compressions (compression-decompression resuscitation)

130 (59%) 90 (41%)

CPR, cardiopulmonary resuscitation.
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ly poor theoretical background in CPR, which could be explained
by the fact that 78.6% of the study group had not received relevant
training. Previous studies among medical and paramedical staff
have reported that the percentage of staff who did not receive prior
CPR training ranged between 7% [23] and 69% [30].

Training in CPR is crucial in establishing a solid theoretical
background and in applying effective defibrillation [32]. The for-
mer was observed among participants of the current study who had
been trained in CPR and had more correct answers (83% of partic-
ipants scored above 5) as compared to those without CPR training
(21% of participants scored over 5). The results agree with those of
Xanthos et al. [16] and Passali et al. [17], but not with the results
of Akpek et al. (2003) [22]: the only study which reported non-sig-
nificant differences in overall score rates between participants with
and without CPR training.

Our data showed that more than half (51.8%) of respondents
gave incorrect responses to CPR questions (compression to venti-
lation ratio), suggesting inadequate underpinning knowledge and
training in CPR. False responses rate was considerably high, rang-
ing from 77.3% [33] to 80% of the respondents [16]. Thus, the
level of theoretical knowledge of physiotherapists participating in
this study and their achievement in the testing part of the question-
naire is in accordance with those reported by other studies, and are
regarded as inadequate. More than half of the respondents’ physio-
therapists (59.1%) ranked their level in CPR knowledge as “low”
in the relevant self-assessment question, which means that they
know their knowledge and skills of providing CPR should be
improved. These skills should be fundamental knowledge for all
those physiotherapists who work at hospital and in rehabilitation
centres. In another study [16], nurses showed major gaps in the
CPR, even though their score was higher.

Moreover, trained and more self-confident physiotherapists did
answer better in questions about CPR compared to those had not
been trained and/or had lower self-confidence. This fact underlines
the importance of training in achieving and maintaining a solid the-
oretical background in CPR. In turn, the latter is crucial since patient
survival depends on time of early defibrillation and the quality of
CPR delivery [3], as stressed out in the latest guidelines [16].

Study limitations

All physiotherapists included in our study were randomly
selected and the response rate to the questionnaire was remarkably
good, in consideration of the fact that multiple contacts impact on
survey response rates [34]. However, lack of comparison between
privately-practicing and in-hospital physiotherapists should be
considered a limitation of the present study, as the latter — working
in intensive care unit and other emergency units— are expected to
actually have more qualifications in resuscitation. Also, differenti-
ating among physiotherapists employed in coronary care units,
intensive care units and in rehabilitation following cardiovascular
disorders, as well as assessing practical skills in CPR are research
parameters that would provide valuable information and inform
further research, along with the results that this study already doc-
umented. Another limitation of the study is the absence of any pos-
sibility to compare the results of the questionnaire to other avail-
able tests, since the authors specifically created the evaluation
questionnaire. Furthermore, the study examined physiotherapists’
theoretical knowledge and no practical skills performance on
resuscitation. Future studies should address this issue and evaluate
competence in the practical application of CPR. Moreover, health-
care professionals in CPR knowledge and skills differ between
countries. However, physiotherapists should be evaluated globally
on performing good quality cardiopulmonary resuscitation.
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Conclusions

Physiotherapists are expected to be knowledgeable in
performing CPR. The results of this study indicate, however, that
Greek physiotherapists” knowledge of the European resuscitation
guidelines is low and does not meet the recommended level.

Few respondents had been trained in CPR, had been confident
in its application, had been informed in their workplace in CPR
advancements and scored high in the relevant test. Results indicate
the need for physiotherapists to get better educated and stay
informed on changes in CPR. Ideally, mandatory accreditation
procedures in CPR competency should be set in place for all
physiotherapists, regardless of their specific workplace, to ensure
sufficient knowledge and quality in CPR delivery. Physiotherapists,
as healthcare professionals, should be trained and periodically
evaluated on performing good quality CPR.
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