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ABSTRACT

Introduction. In case of sudden cardiac arrest (SCA) quick recognition and provision of immediate high quality
cardiopulmonary resuscitation (CPR) increases chance of survival. It has been proven that Poles’ knowledge
about the basic life support is insufficient. Alumni of medical universities are expected to have practical skills and
extensive knowledge to provide appropriate help to SCA victim.

Materials and Methods. This was a descriptive, cross-sectional study. We invited all Polish-language students of
Poznan University of Medical Sciences (PUMS). 434 people took part in the survey. The research tool was online
questionnaire containing 20 questions.

Results. Most of correct answers was given by students of Medical Faculty I, then Faculty of Health Sciences,
Medical Faculty Il and Faculty of Pharmacy (median of correct answers as follows: 9.48, 8.86, 7.90, 6.93). The
biggest problem our students had with questions about: time of interruptions in chest compressions, depth
of compressions and duration of a single breath (respectively: 27.63%, 36.53%, 38.64% of correct answers).
42.56% of students would initiate CPR if they saw agonal breaths. 34.50% percent believed that they are
properly prepared for CPR while 60.05% said that the number of first aid course hours is insufficient. We found
statistically significant relationship between number of critical mistakes and faculty of study (p = 0.00003,
contingency factor = 0.2282).

Conclusions. The knowledge of PUMS students about CPR is inadequate. It is suggested to evaluate the number
of hours dedicated to CPR classes. We should pay attention to identifying agonal breaths and all the criteria of
CPR quality.
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The data concerning Poles’ mortality collected by the
Central Bureau of Statistics had showed that leading
cause of death in Poland are cardiovascular diseases
which constitute 46% of all deaths. The sudden car-
diac arrest (SCA) that is a result of dysfunction of the
cardiovascular system is a direct cause of death [1].
Early SCA recognition and implementation of cardio-
pulmonary resuscitation (CPR) to the victim triples the
chances of survival and reduces the risk of complica-
tions connected with the central nervous system (CNS)
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on each bystander obligatory provision of first aid (FA)
to any person in life threatening situation. These regu-
lation are included in both The State Traffic Code and
the Act of State Medical Rescue. Currently FA trainings
are widely available to citizens. Previous studies have
reported that most extensive knowledge have young
people living in large cities and having a higher educa-
tion [2]. However, several observations have indicated
a lack of knowledge about CPR among Polish society
[3, 4]. Special expectations the society directs towards



healthcare providers as well as students of medical uni-
versities. This means in particular that these people
should be able to adequately respond, quickly and
effectively act, when life threatening situation appears.
European Resuscitation Council (ERC) in the "Guide-
lines for Resuscitation 2010" presented basic life sup-
port (BLS) algorithm and described its correct execu-
tion, such as assessment of patient’s condition, open-
ing the airway, rescue breaths, chest compressions and
use an automated external defibrillator (AED). Clear
criteria for chest compressions quality, which are the
most important part of CPR have also been defined.
The updated guidelines from 2015 upheld these rec-
ommendations. The discussed indicators of quality are:
rate and depth of compression, correct hands position
and full recoil after each compression. Rescuers should
switch every two minutes to avoid fatigue. It has been
proven that the failure to meet these criteria causes
low quality actions which entail inadequate perfusion
and thus reduces the chances of survival. Chest com-
pression should be given immediately. Beginning CPR
in more than four minutes of the onset of SCA is associ-
ated with a poor outcome [5]. The Poznan University
of Medical Sciences (PUMS) educates students in four
faculties: Medical | (MF 1), Medical Il (MF 11), Faculty of
Pharmacy (FPh) and Faculty of Health Sciences (FHS).
The training leads to BSc, MSc, MD, DDS and Pharm.
D. degrees. The number of hours provided for educa-
tion in helping people in life-threatening condition var-
ies depending on the department and faculty. During
classes, students gain knowledge and skills for dealing
with emergencies, tailored to the level of future profes-
sional competence. Each training program regardless
of the level of advancement includes a recognition of
SCA and providing BLS. The central thesis of this paper
is to examine the level of knowledge of students in the
field of CPR and to compare that level in individual fac-
ulties. Part of the aim of this project is to answer to the
question whether students feel adequately prepared to
provide resuscitation. The authors believe that results
of this study can improve the education in this subject.

Materials and Methods

The survey was conducted among 434 PUMS students
in December 2015. The research tool was author’s
internet questionnaires addressed to students of Pol-
ish-language faculties. Five questionnaires have not
been included for further analysis because of the lack
of information. The results were elaborated in Statis-
tica version 12 GB (analysis of statistical significance
using Chi2 test, with level of alpha = 0.05). Charts and
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tables were prepared in Microsoft Office Excel 2007
(v12.0). For critical mistakes made by the respondents
we considered wrong answer to at least one of three
following questions. The first concerned the taking or
not CPR to the victim when rescuer is in doubt about
presence of normal breathing. The second - an indica-
tion of actions to be taken as a priority to the victim,
who presents agonal gasps. While the third concerned
the correct way to open the airway.

The cohort was diverse in terms of gender, faculty,
field and year of study and the fact of being trained
or no being trained in FA during academic educa-
tion. Among 434 students participating in the study,
most of the respondents were women (68.43%). The
group of men was significantly lower (31.57%). The
largest group of individuals were students of the MF
| (39.16%) next students of the FHS (38.93%), MF II
(11.19%) and the FPh (10.72%). According to field
of study the largest group consisted of medicine stu-
dents (39.16%), next paramedic students (11.19%) and
nursing students (11.19%). During the research, most
respondents were studying on the first (28.90 %) and
second (28.90%), year. The vast majority (88.11%) said
that they had already been trained in FA during educa-
tion on PUMS before felt out the questionnaire.

Results

The surveyed were asked the question, whether they
think that they are well prepared to perform CPR if
necessary. 34.50% stated that they are not adequately
qualified. There was no statistical relationship between
the feeling of being well prepared to responding and
PUMS faculties (p = 0.18704). The detailed answers
broken down into faculties are compared in Figure 1.

The questionnaire contained 14 questions that
evaluated the knowledge. Among all respondents,
the median of correct answers was 9 points (14.45%),
while the most common result was obtained at 8
points (16.32%). 75% of students obtained a score of
11 points or less.

There has also been analyzed the number of correct
answers, depending on the student's participation in
a FA course, during education at PUMS. Average points
scored among the people who haven’t been trained
was 6.96. The most common result obtained was
8 points (27.45%), while 25% of respondents in this
group received a score 8 points or higher. On the other
hand, students who participated in the FA course, had
the most frequently score of 9 points (16.18%) and the
average score was 9.03 points. 75% of respondents in
this category achieved the result of 7 points or more.
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Figure 1. Answer for question: “Do you feel adequate prepared to provide BLS", depending on faculty
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Figure 2. Number of correct answers given by responders, depending on faculty

When comparing number of correct answers
depending on faculty, we received the highest average
points from students of MF | (9.48 points), next of FHS
(8.86 points), MF 1l (7.90 points) and FPh (6.93 points).
Distribution of number of correct answers divided into
faculties is presented in Figure 2.

In response to question, that concerned the appro-
priate behavior in case, when the rescuer see the col-
lapsed person presenting agonal gasps, 42.56% of all
scholars answered incorrectly that the victim should be
placed in recovery position. The majority of incorrect
answers was given by FPh students — 65.22%, 49.98%
students of MF I, 45.51% students of FHS and 31.55%
MF I. The correct answer, which was chest compression,
was given most often by students of MF | (53.57%),
the least likely by students of FPh (19.57%).

Journal of Medical Science 2016;85(1)

Then the participants were asked about the duration
of breathing assessment. This parameter was known
to most PUMS students — 85.45% of them pointed to
a 10-second assessment. Among the departments the
most correct answer was given by students of the MF
| (91.62%), then FHS - 83.73%, FM 1l - 80.85% and
FPh - 73.91%.

Another question concerned the situation, when the
rescuer is in doubt that the victim is breathing. Most of
the students in all faculties correctly pointed out that
in such a situation rescuer should begin CPR (85.55%
of all individuals). We haven't found a statistically sig-
nificant difference between number of correct answers
and PUMS faculty (p = 0.09070).

Respondents were also asked to indicate which
emergency number would they prefer, if there it was



a necessary to call for ambulance. In Poland we can
seek medical assistance calling either 112 or 999. Most
students (67.83%) would choose 999 number to call
for help. This trend was most noticeable among stu-
dents of FHS (80.84%), next by students of FM Il
(68.75%). Future physicians would choose 999 number
in 58.33%, and those studying at the FPh less likely
did the same (54.35%). By contrast 112 number was
chosen less likely.

In next question we asked where the rescuer should
put her or his hands to perform chest compressions
during CPR - 54.08% of all students indicated, that in
the middle of the sternum, which was incorrect answer.
When dividing the results depending on faculties, the
appropriate hands position (in the middle of the chest)
was indicated most likely by students of FHS — 44.91%,
then MF I - 38.69%. In contrast, only two of individu-
als did not marked correct answer, when asked about
chest compression:ventilation ratio.

ERC Guidelines recommend that chest compressions
during CPR should have a depth of at least 5 centime-
ters but not more than 6 cm. Knowledge on this item
had 36.53% of all respondents — the majority of correct
answers we received from of MF | students(44.05%)
and FHS students (37.58%).

Another crucial element of CPR is appropriate rate
of chest compressions. This must be at least 100 per
minute but no more than 120 per minute. This recom-
mendation was not obvious for 28.26% of FPh students
and 58.33% students of MF II, while MF | students
pointed the proper answer in 73.65% of cases and the
Faculty of Health Sciences in 64.67%. There was no sta-
tistical significant difference between knowledge about
the correct hands position and faculties (p = 0.99294).

The ERC Guidelines also strongly indicate that
maximal time, without chest compressions that the
rescuer may dedicate to ventilation is 10 seconds. This
was known for 27.63% of all PUMS students. The most
frequently incorrect answer shown by responders was
5 seconds. (MF | = 59.04%, FHS - 67.07%, MF Il -
52.08%, FPh - 63.04%).

On the other hand, information about the best
method to open airway had 98.60% of the respondents
(in all departments the percentage of correct answers
ranged from 95.65% to 99.40%). The proper volume
of single rescue breath, which should cause chest rise
was also well known to the individuals (92.97% of cor-
rect answers). The lowest score was recorded among
students of the MF 1l (85.42%).

However, for question about duration of single res-
cue breath, only 38.64% of all respondents correctly
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answered that it should be 1 second. MF | students
were less likely wrong (44.64% correct answers), while
FPh students were wrong most often — 8.70% appro-
priate indications.

According to the BLS algorithm, after 30 compres-
sions the rescuer proceed to make two attempts of res-
cue breaths. Such knowledge showed approx. 50% of
students from all faculties. There was no statistically
significant difference between knowledge of ventila-
tion in CPR and faculties (p = 0.99294).

Then we asked individuals about their reaction to
choking when the victim is still loud coughing and ask-
ing for help — 68.60% of the students indicated the
correct procedure (MF | — 86.90%, MF Il — 61.22%,
FPh - 58.70%, FHS - 55.09%).

According to the ERC Guidelines to maintain high
quality of CPR rescuers should switch roles every 2
minutes to avoid fatigue - this knowledge had 53.72%
of the PUMS students. In a similar percentage cor-
rect answers were given by MF | (61.31%) and FHS
(59.28%), Further, FPh students were the least accurate
in this question (19,57%).

Aside from checking technical knowledge stu-
dents were asked about their opinion about duration
of FA classes. 60.05% of those who took part in the
survey stated the opinion that the number of hours of
FA course is insufficient. Only 30.95% of respondents
claimed that the number of hours is adequate. The
results obtained from this analysis can be compared in
Figure 3.

Among all the questions we indicated for three, the
most crucial. These questions did not evaluate only the
knowledge of quality determinants but primarily the
knowledge of elements that have directly impact on vic-
tim’s survival. 38.93% of all respondents did not made
any critical mistakes (FM | — 50.60%, FHS - 37.13%,
MF Il = 27.08%, FPh — 15.22%). In the other hand,
61,07% made one or more mistakes (FM | — 49.40%,
FHS — 62.87%, MF Il = 72.92%, FPh — 84.78%). Nearly
half of all respondents from the PUMS (48.95%) indi-
cated a wrong answer in one critical question. Two crit-
ical mistakes was made by 11.66% of learners. Among
the 429 people three critical mistakes were done by
only two students — one from FHS and one from FPh.
The least critical mistakes were committed by students
of FHS, then MF | and MFII. The greatest number of
crucial mistakes was reported among FPh students.
We found statistically significant difference between
number of critical mistakes and faculty (p = 0.00003,
contingency factor = 0.2282). The differences between
faculties are highlighted in Figure 4.
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Figure 4. Number of critical mistakes that has been done by responders, depending on faculty
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The mistakes were done most commonly to the
question about proceeding with casualty that is pre-
senting agonal gasps (57.81% of all incorrect answers).
In case of doubt, whether the victim is breathing or
not, students gave 14.45% incorrect answers. While the
method of opening airway CPR was clear for the vast
majority of respondents — reported 1.40% of the errors
among all the people who fulfilled to the questionnaire.
A statistically significant difference was found between
the sense of proper preparation for giving CPR and the
number of critical mistakes committed. Those who did
not feel confident also did more errors (Figure 5). The
results obtained from the analysis of the questionnaire
are summarized in Table 1.

Only slightly more than 1/3 of our students did
not made mistake in any question concerning the
implementation of interventions that are crucial for
patients’ survival such as taking CPR if agonal breaths
are noticed or doubt about the presence of breath.
Insufficient knowledge about agonal breaths that are
associated with about 40% cases of SCA can be wor-
rying whether future medics will be able to complete
the first link in the chain of survival, which is to rec-
ognize life-threatening condition. Only the question
about the correct method of opening airway was not
an issue. The correct answer was given by 98.60% of
the study group. A slightly weaker knowledge of this
technique, was presented by researchers from India -

Table 1. Percent of correct answers for given questions

Percent of correct

Issue

answers
Compression interruption no longer than 10 seconds 27.63%
Depth of compressions 36.53%
Duration of single rescue breath 38.64%
Appropriate reaction towards victim presenting gasping 42.56%
Correct action after 30 compressions 50.00%
Rescuers' switch time 53.72%
Correct hands position on the chest 54.08%
Rate of compressions 60.43%
Appropriate reaction towards choking preson 68.60%
Appropriate duration of patient’s assessment 85.45%
Appropriate reaction, when have doubt on presence of the breath 85.55%
Volume of rescue breath 92.97%
Correct method to open airway 98.60%
Compression-ventilation ratio 100.00%

Discussion

Our study referred to the level of knowledge about CPR
among PUMS students. The University educates young
people in different fields of medicine. The area of edu-
cation is very wide. It assumes preparation to work
both in occupations in which providing medical help
to people with SCA is part of daily work, and those in
which life-threatening situations are rare. Clearly, how-
ever, the ability to perform CPR should be known to
every citizen and alumni of a medical universities are
required to perform these tasks with due diligence and
in accordance with the latest knowledge. Many studies
have shown that the level of knowledge acquired dur-
ing FA course has decreased over time [6-8]. According
to previous, as well as the fact that the Guidelines are
periodically updated, CPR courses should be repeated.

81.7% of students knew the correct answer [9]. Accord-
ing to data collected by Pilip et al. [10] knowledge of
the issue among Polish firefighters and lifequards bal-
anced from 57% to 92%. However, such persons were
not eligible as students in this study.

Among the determinants of the quality of CPR
our responder had the lowest level of the knowledge
that concerned the depth of chest compressions (only
36.53% gave the correct answer). A very low aware-
ness of this parameter was also indicated by Alanazi et
al. (15.8% correct answers) [11]. In contrast to afore-
mentioned findings, results of Olejniczak et al. can be
suprising. They fonund that the correct answer on the
depth of chest compressions was granted by 54% of
study group (studies have been performed based on
the ERC Guidelines 2010) [12].
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Burkhardt et al. [13] showed that more than 93% of
the group correctly identified the rate of compressions.
It is a surprisingly satisfactory result in comparison with
our research (60.43%). Skitek et al. [4] also found that
percentage of PUMS students that properly defined the
rate was 60%. Another sources show the lack of knowl-
edge as well: Alanazi et al. = 63.3% [11], Chew et al.
- 55.70% [14] and Owojuyigbe et al. = 85.30% of the
students after training [15]. This study considered not
only medical and nursing students but also emergency
department workers and didn't specify the results for
each group. It is interesting due to the fact that the
researchers compared the obtained knowledge with
the measurements obtained during practical exercises.
They highlighted that the knowledge of guidelines has
a significant impact on practical CPR skills, at least in
terms of rate and hands position. Chemperek et al. [16],
showed that only 24.4% of individuals granted the right
answer on the rate of chest compressions in adults.

An important and also analyzed in this research
aspect of CPR was to determine respondents’ knowl-
edge of depth of compressions. Unfortunately, most
students (54.08%) answered incorrectly, indicating
that correct place is on center of the sternum, not on
center of the chest. This result is better than in a simi-
lar study conducted by Chemperek et al. [16], where
62.8% of respondents gave wrong answer.

One unanticipated finding was that nearly 100% of
our students were able to correctly identify appropriate
compressions:ventolatio ratio. This is another very impor-
tant component of CPR and our result puts our students
in a good light compared with students from foreign uni-
versities, who gave the correct answer in 58.4%, 72.9%
and 97.1% [11, 14, 15], and also other universities in
Poland, where the percentage of correct answers to this
question was up to 72.6% in studies of Chemperek et al.
[16], 85% Olejniczak et al. [12] and 92% of PUMS stu-
dents in our previous study by Skitek et al. [4].

Comparing the different PUMS faculties we showed
that the greatest knowledge had MF | students, then
FHS, MF Il and FPh. Attention should be drawn to the
fact that the number of hours dedicated to BLS edu-
cation varies considerably depending on the field of
study. This number is as follows: paramedic students
- 1035, physicians — 155 hours, dentistry — 140 hours,
pharmacy and medical analysis = 45 hours, nursing
and midwifery — 30 hours.

It does not change the fact that the knowledge of
basic life-saving techniques should be sufficient regard-
less of the field of study. During education MF | students
discuss issues several times during following courses:
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first aid, cardiopulmonary resuscitation, disaster medi-
cine, emergency medicine, advanced medical simula-
tion. We do not find surprisingly the fact of higher than
in the other groups level of knowledge. It only serves to
emphasize the value of CPR classes that are repeated.

The differences in the percentage of correct answers
to individual questions can arise both from a different
number of hours dedicated to teaching CPR at various
universities and from the time that has elapsed from
training to research. But despite their differences, all
cited authors agree that the knowledge of students is
insufficient.

The vast majority of our students (65.5%) declared
that feel properly prepared to provide CPR. At the
same time a similar number of individuals felt that the
CPR training is too short. Only FPh students pointed
out that the training is sufficient — although they gave
the least correct answers. In other studies done by Ski-
tek et al., in which PUMS students participated, 68% of
students declared good and very good CPR knowledge
[4]. In study conducted by Olejniczak et al., only 53%
of nursing students concluded that the knowledge they
acquired during studies (and after graduation) is suffi-
cient to effectively provide FA [12].

Our research has some limitations. We could not
get a comparable number of students in all faculties.
The most numerous students were involved in fields
of which the graduates frequently have to deal with
patients in life-threatening situations. These were the:
paramedic, medicine, nursing, dentistry students. It
certainly indicates a greater interest in emergency
medicine subjects. Therefore, unfortunately, it can be
expected that the obtained results might be overstat-
ed. We are also aware that the assessment of knowl-
edge may not correlate with CPR skills. It is difficult
to assess whether the knowledge of CPR is sufficient,
when each of the studied aspects is very important and
can affect the victim's chances of survival. We believe
that our criteria of "critical errors” and "quality indica-
tors” are a compromise in this difficult assessment.

We are curious to compare our students to other
medical universities in Poland. We did not find, howev-
er, research conducted in our country, which cross-sec-
tion profile of the study group and the evaluation cri-
teria would allow to direct comparison with our results
and draw the appropriate conclusions. This probably
increases the originality of our work.

Conclusions
1. The level of PUMS students' knowledge is insuffi-
cient.



It is suggested to evaluate or increase the number
of hours dedicated to CPR classes. These activities
should be carried out in various years of study so
that the issues discussed could be systematically
repeated

We should pay particular attention to identifying
agonal breaths and all the criteria of quality CPR.
It is recommended to perform more detailed analy-
sis to assess students of various directions.

The greatest attention should be given to students
of the Faculty of Pharmacy and Medical Faculty II.
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