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Abstract

Purpose: The aim of this study was to investigate standard
of knowledge about adult cardiopulmonary resuscitation
according to current guidelines and affecting factors
among clinicians working at the Hospital of Erciyes
University, Medicine School.

Materials and Methods: The study conducted on
residences and subspecialty residences who accepted to
participate and complete the survey. Overall 303 clinicians
who accepted to participate and were accessible for
completion of survey were recruited to the study. The
survey included 2 sections. The first section included data
regarding demographic characteristics and the second part
included 20 multiple-choice items with one correct answer
prepared based on 2010 American Heart Association
Cardiopulmonary ~ Resuscitation — and  Emergency
Cardiovascular Care..

Results: Age, total duration of medical practice and
residency positively affected standard of knowledge.

Higher number of cardiopulmonary resuscitation
performed within prior 6 months and defibrillation
performance  during  cardiopulmonary  resuscitation

positively affected standard of knowledge. Post-graduate
theoretical and practical training positively affect standard
of knowledge.

Conclusion: Cardiopulmonary resuscitation  trainings
aiming clinicians should be standardized and updated as
well as education during employment should be scheduled
to provide access to such programs.
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Oz

Amag: Bu calismanin amact Erciyes Universitesi Tip
Fakiltesi Hastaneleri'nde gorevli doktorlarin giincel
kilavuzlara goére eriskin kardiyopulmoner resisitasyon
konusundaki bilgi diizeylerinin  ve etkileyen
faktorlerin arastirilmasidir.

Gereg ve Yontem: Bu calisma anket doldurmayi kabul
eden asistan hekimler arasinda gerceklestirilmistir.
Calismamiza, kliniklerinde ulasilabilen ve arastirmaya
katilmaya riza gésteren toplam 303 doktor dahil edilmistir.
Veri toplama formlart iki béliimden olugmaktadir. Anketin
ilk boéliminde demografik veriler ve ikinci bolim
secencklerinden sadece bir tanesi dogru olan, c¢oktan
secmeli, Amerikan Kalp Dernegi’nin Kardiyopulmoner
Restisitasyon  ve Acil Kardiyovaskiler Bakim 2010
Kilavuzu temel alinarak hazirlanan 20 adet sorudan
olusturulmusgtur.

Bulgular: Hekimlerin yaslari, toplam hekimlik ve toplam
asistanlk streleri bilgi diizeyini olumlu etkilemektedir. Son
aln  ay icerisinde uyguladiklari  kardiyopulmoner
restsitasyon sayisinin fazla olmasi ve kardiyopulmoner
restsitasyon esnasinda defibrilasyon yapmis olmalart bilgi
duizeylerini  olumlu etkilemektedir. Mezuniyet sontasi
dénemde alinan egitimler hekimlerin bilgi diizeyini anlaml
olarak artirmistir.

Sonug: Hekimlere yonelik kardiyopulmoner restsitasyon
egitim programlart standardize edilmeli, glincellenmeli ve
calisanlara bu programlarin ulastirilabilmesi igin hizmet ici
kurslar diizenlenmelidir.

Anahtar kelimeler: Kardiyopulmoner resiisitasyon, bilgi
dizeyi
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INTRODUCTION

Cardiopulmonary arrest is defined as sudden,
complete and irreversible stop of circulatory and
respiratory functions which are essential for
maintaining life.! Cardiopulmonary resuscitation
(CPR) is the most important emergency intervention
in cardiac arrest which is a life-threatening condition.
Resuscitation has long been field of interest in
research efforts and data on this topic has been
periodically updated through guidelines published by
international organizations. Thousands of people
with sudden cardiac arrest have been survived by
advances in CPR. The life saved by successful CPR
attempts reveals benefits of CPR and how valuable is
the time consumed and efforts made to achieve
advances in CPR. Currently, it isn't only aimed to
survive patients experiencing cardiopulmonary arrest
but also to achieve health standards before atrest.
Thus, knowledge and skills of healthcare providers
on CPR is of importance.?

For this purpose, International Liaison Committee
on Resuscitation including 7 international councils
such as American Heart Association (AHA) and
European Resuscitation Council (ERC) publishes
guidelines by 5-years intervals in order to evaluate
novel approaches and treatments, to propose
common treatment and intervention strategies, and
to provide CPR trainings.

It is essential to assess standard of knowledge about
CPR, to compliance to current guidelines and
international algorithms during and factors that affect
degree of compliance among clinicians. This will
allow identifying problems, causes of deficiencies in
knowledge and failure to comply current guidelines if
present, and recommendations to  provide
contemporary approaches and successful outcomes
in this field.

The aim of this study was to assess standard of
knowledge and compliance to guidelines regarding
CPR among clinicians employed in clinical fields of
medicine in Erciyes University, Medicine School.

MATERIALS AND METHODS

The study conducted on residences and subspecialty
residences employed at Hospital of Erciyes
University, Medicine School. The residences
employed in pediatrics, child psychiatry, child surgery
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and basic science departments were excluded. Data
were collected between 07.02.2015 and 07.05.2015.
The data were collected at workplaces of participants.
The participants who accepted to participate were
asked to complete a sutvey involving two sections. In
addition, the participants were informed about aim of
the study, which is to determine standard of
knowledge on CPR and compliance to guidelines
regarding choices about drugs, technique, evaluations
and methods, and to identify factors that influence
degree of compliance among clinicians who dealt
with in-hospital cardiac arrest.

Opverall 303 clinicians who accepted to participate
and were accessible for completion of survey were
recruited to the study. Data were found to be
complete and sufficient for analysis in 275 of 303
surveys.

The survey included 30 questions and maximum time
to complete survey was set as 25 minutes. It was not
permitted to gather information from data sources or
to answer questions together with other participants.

We determined number of correct answers in the
second section of survey. This study is a cross-
sectional, descriptive study using a survey including 2
sections. The survey included 2 sections. The first
section included data regarding demographic
characteristics (age, gender), education (department
employed, total duration of medical practice, total
duration of occupation in the department, number of
cardiopulmonary resuscitations performed within
prior 6 months, whether defibrillation cardiversion
was employed during cardiopulmonary resuscitation),
history of education on cardiopulmonary
resuscitation (theoretical and practical trainings at
medicine school, postgraduate theoretical and
practical trainings) and the way updating knowledge
about cardiopulmonary resuscitation.

The second part included 20 multiple-choice items
with one correct answer prepared based on 2010
American Heart Association Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care.
These questions included 2 main domains including
7 questions from basic life support and 13 questions
from advanced cardiac life support.

Study was started after the consent No. 2015/48,
dated 23.01.2015, was acquired from the Non-
invasive Ethics Committee of Faculty of Medicine of
Erciyes University.
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Statistical analysis

Data were analyzed by using IBM SPSS Statistics 22.0
(IBM Corp., Armonk, New York, USA). The data
distribution was assessed by using Shapiro-Wilk test
and Q-Q plots. Descriptive statistics are presented as
count (n), percent (%), mean T standard deviation
and median (min-max). Mann Whitney U test was
used to compare groups. Spearman's cortrelation
analysis was used to assess relationship among
numerical variables. A p value<0.05 was considered
as statistically significant.

RESULTS

Of the participants, 118 (43%) were female whereas
157 (57%) were male. Mean age was a 28%3 year
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among participants. The mean duration of medical
practice was 4.1£3.1 years while mean duration of
residency was 2.4%+1.5 years.

When answers were assessed according to gender, it
was found that median number of correct answers in
BLS domain was 3.5 among female participants
whereas 3 among male participants (p=0.505).
Median number of correct answer in ACLS domain
was 6 among female and male participants each
(p=0.967). Median value for total number of correct
answer was 10 in female and male participants each
(p=0.586). No significant difference was detected in
number of correct answers BLS and ACLS domains
and total number of correct answers between female
and male participants (Table 1).

Table 1. Comparison of cotrect answer numbers of physicians in terms of gender

Gender Median (min.-max.) P

Number of cotrect answers in BLS* Male 3 (1-7) 0.505
Female 3.5 (0-7)

Number of cotrect answers in ACLS** Male 6 (2-11) 0.967
Female 6 (1-11)

Number of total correct answers Male 10 (4-18) 0.586
Female 10 (4-17)

BLS: Basic life support, ALS: Advanced cardiovascular life support

There was a significant, weak correlation between age
and number of correct answers in BLS (tho: 0.184;
p=0.002) whereas significant, moderate correlations
with total number of correct answers and number of
correct answers in ACLS domain (tho: 0.243 and rho.
280; p<0.001) (Table 2). There was a significant,
weak correlation between total duration of medical
practice and number of correct answers in BLS (rho:
0.199; p=0.001) whereas significant moderate

correlations with total number of correct answers
(tho: 0.285; p<<0.001) and number of correct answers
in ACLS (tho: 0.321; p<0.001) (Table 2). There was
a weak correlation between duration of residency and
numbetr of corrects answers in BLS (rho: 0.025;
p=0.683) whereas significant moderate correlations
with total number of correct answers (tho: 0.254;
p<0.001) and number of correct answers in ACLS
(tho: 0.215; p<0.001) (Table 2).

Table 2. Relation between demographic data of physicians and total correct answer numbers

BLS correct ACLS correct Total number of
correct
rho rho P rho P
Age 0.184 0.002 0.243 <0.001 0.280 <0.001
Duration of medical profession 0.199 | 0.001 0.285 | <0.001 0.321 <0.001
Duration of residency 0.025 0.683 0.254 <0.001 0.215 <0.001

When participants were assessed according to
departments employed, 117 participants (64%) were
employed in medical branches whereas 98 (36%)
were employed in surgical branches.mThe number of
participants was higher in internal medicine
department (73 participants; 26.5%); followed by
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emergency medicine department (25 participants;
9.1%) and anesthesiology and reanimation
department (19; %6.9). The highest achievement was
performed by emergency medicine department;
followed by chest department and cardiology
department (Table 3).
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Table 3. The distribution of the participants in terms of speciality and branches and the number of correct answers

% Total number of Number of BLS Number of ACLS correct
Department n (%) correct answets correct answers answers
Emergency medicine 25 (9.1) 12.76£2.94 4.7241.13 8.04+2.24
Pulmonary diseases 5(1.8) 12.284+3.80 4.00£1.41 8.28+2.62
Cardiology 10 (3.6) 11.30£1.25 4.30+1.33 7.00£1.76
Neurosurgery 8 (2.9) 10.87£2.47 4.75£0.99 6.75+£1.90
Neurology 8 (2.9) 10.75£2.12 4.25%1.38 6.50+1.06
Internal diseases 73 (26.5) 10.68£2.66 3.76+1.31 6.92+2.09
Anesthesiology 19 (6.9) 10.47£2.09 4.4241.09 6.05+1.87
Family medicine 9 (3.3) 10.22£0.83 3.6610.86 6.55+0.88
General surgery 7 (2.5 9.85£1.95 3.12%1.06 6.73%1.11
Ophthalmology 14 (5.1) 9.30£2.09 3.20£0.97 6.10+1.83
Infectious diseases 7 (2.5) 9.00£3.10 3.42%1.51 5.58+1.90
Physical medicine and
rehyabilitation 7(23) 8.71+1.11 3-00£1.00 >71H048
Orthopaedics 15 (5.5) 8.61£2.44 3.00£1.46 5.61£1.45
Radiology 15 (5.5) 8.60£1.99 2.53%+1.06 6.06+1.79
Cardiovasvular
surgery 4 (1.5) 8954095 2.7510.57 5.50+0.57
Psychiatry 7 (2.5 8.141£1.34 2.71+1.11 5.43£0.78
Medical genetics 6 (2.2) 7.66£1.36 3.50%+1.22 4.16%0.75
Gynecolocy and
Ogstemcs Y 14 (5.1) S 574940 2.57+1.15 5.00+2.03
Plastic surgery 9.3 7.55%1.87 2.77£0.83 4.77+1.71
Urology 6 (2.2) 7.33%£1.75 2.6610.81 4.16%0.75
Dermatology 5 (1.8) 6.20+2.77 1.60+1.14 4.60£2.40
Thoracic sutgery 2 (0.7 7.00£1.41 2.00£0.00 5.00+1.41

When medical and surgical branches were compared,
it was seen that number of correct answers was
significantly higher among participants employed in
medical branches than those employed in surgical
branches (Table 4). Median number of correct
answers was significantly higher in clinicians
employed in departments with ICU than those
employed in departments without; in clinicians
performed >10 CPR than those performed <10 CPR
within prior 6 months; in clinicians performed
defibrillation than those performed no defibrillation
during CPR; in clinicians provided theoretical and
practical CPR training at medicine school than those
provided no education; and in clinicians provided
theoretical training alone at medicine school than
those no education (Table 4).

Median total number of correct answers and median
number of correct answers in BLS and ACLS were
comparable among clinicians provided postgraduate
training and those not (Table 4). The clinicians

405

reported that they updated their knowledge on CPR
by: residency lessons (n=70; 25.4%), courses and
seminars (n=20; 7.2%), congresses and symposiums
(n=20; 7.2%) and self-teaching activities (n=167;
%060.7). A significant proportion of participants
(n=61; 22.1%) reported that they don't update their
knowledge.

The median total number of correct answers and
median numbers of correct answers in BLS and
ACLS domains were found to be higher in clinicians
updating their knowledge than those not updating
but the difference didn't reach statistical significance
(Table 4).

Median number of correct answers was significantly
higher in clinicians provided postgraduate residency
lesson than those didn't; in clinicians attended to
postgraduate courses or seminars than those didn't;
and in clinicians attended postgraduate training at
congtess than those didn't (Table 4).
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Table 4. Comparison of participants in terms of variables
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Correct Correct Total number of
BLS ACLS correct answers
Ch teristi i i . .
aracteristics mgdlan P mgdlan P median (min- P
(min- (min- maks)
maks) maks)
internal 4(0-7) 7 (2-11) 10 (4-18)
0.006 <0.001 <0.001
Department surgical | 3 (1-6) " [6110) 0000 5 T 0.00
exists KD 7 (2-11) 11 (418)
ICU* - <0.001 <0.001 <0.001
Not exist | 3 (0-7) 6 (1-9) 9 (4-14)
Performing CPR** in the last 6 | <10 3 (0-7) <0001 6 (1-11) <0.001 9 (4-16) <0.001
months >10 4(1-7) 7 (3-11) 11 (5-18)
o . yes 417 7 (2-11) 11 (5-18)
0.001 <0.001 <0.001
Defibrillation practice o 30 < AET 8 410)
Getting 'theorencal education in | yes 4 (1-7) <0001 1D <0.001 11 (4-18) <0.001
the medical faculty no 3 (0-6) 5(1-9) 7 (4-14)
Getting Practlcal education in yes 4 (1-7) 0.001 7 (2-11) <0.001 11 (4-18) <0.001
the medical faculty no 3 (0-6) 5(1-9) 8 (4-14)
Getung echmal theo'rencal yes 4 (2-7) 001 7 (2-11) 0,004 11 (6-18) 0.001
education in the medical faculty | no 3 (0-7) 6 (1-11) 10 (4-17)
Gettlng echrnal prac.r_lcal yes 4 (1-7) 0776 7 (2-11) 0.072 10 (6-18) 0181
education in the medical faculty | no 3(0-7) 6 (1-11) 10 (4-17)
. ) yes 4(0-7) R ETI D 10 (4-18)
. 0.001 <0.001
CPR information update " 3 (15) 5@ 815
. . yes RE 7.5 (2-11) 115 (6-18)
7 0.001 <0.001 <0.001
Getting an residency course o 307) < AED) 0.001 1= R 0.00
. yes 4(1-7) woos G-I B 11 (6-18)
. 0.001 <0.001
Postgraduate course/seminar — 307 YD) 9 410)
yes 437 8 (3-11) 12 (7-18)
S 0.009 <0.001 <0.001
Congress no 3 (0-7) 6 (1-11) 10 (4-16)

*ICU: Intensive care unit, **CPR: Cardiopulmonary resuscitation

DISCUSSION

CPR training has become increasingly widespread in
our country and worldwide in order to achieve
sequel-free recovery and to improve outcomes in
cardiopulmonary arrest. It has been attempted to
achieve best results by education at medicine school
and  post-graduate trainings.> However, the
individuals without formal CPR education at
medicine school learn by "observe, see, learn"
method. Thus, various techniques are being used and
CPR isn't necessatily successful.# CPR training is one
of the most important trainings that should be given
to students in medicine schools. Despite pioneering
attempts by some universities, no sufficient time and
interest on CPR training could be achieved yet.® In
our country, there is no clear data regarding
sufficiency of such trainings and effectiveness of
post-graduate trainings. However, there are some
studies aiming to determine standard of knowledge
among clinicians and healthcare providers on CPR.?
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In general, our results are in agreement with those
studies 3. In our studies, it was concluded that
standard of knowledge on CPR and changes in
current guidelines among clinicians. It was shown
that th postgraduate training and following current
guidelines are be primary factors that influences
standard of knowledge about CPR.

In general, it has been emphasized that standard of
knowledge on CPR and frequency of training are
insufficient in studies on healthcare providers. Sener
et al. assessed standard of knowledge about
adult/pediatric CPR among nurses employed in a
teaching hospital. Authors reported that success rate
in the survey about standard of knowledge was 36.7%
despite previous CPR training in 79.3% of nurses
(including training within prior year in 62.1%). The
success rate was increased to 68.3% in the same
group after CPR training. It was reported that
provision of CPR training and employment in
sutgical or medical branches didn't affect success rate
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among nurses. Authors concluded that such training
should be repeated by 6-month intervals.®

In a study by Kaan et al., outcomes of CPR and
defibrillation courses were assessed in an university
hospital. Only 1.9% of participants reported that they
attended to a CPR or defibrillation course within
prior year 7. Although CPR training is provided at
medicine school, residents have insufficient
knowledge about CPR due to lack of postgraduate or
in-service trainings. In our study, rate of correct
answers was 51% for BLS and 48% for ACLS while
general success rate was 49%, indicating that standard
of knowledge on CPR is low among clinicians in
agreement with literature.

In our study, it was found that the gender didn't affect
total number of correct answers in the survey. This
finding is consistent to those reported by Sener et al.
and supports the concept that being male or female
doesn't affect standard of knowledge on CPR.3

In our study, a significant moderate correlation was
observed between age and total number of correct
answers. This finding showed that standard and
cutrency of knowledge are proportional to age of
clinician.

There was a significant correlation between total
duration of medical practice and total number of
correct answers. Again, it was also significantly
correlated to total duration of residency. These
findings are on contrary to those reported by Kiyan
et al. who also reported that standard of knowledge
was affected by total duration of medical practice and
residency. The difference in our study may be
explained the fact that senior residences in our study
were provided a CPR training which was organized
by Emergency Medicine, Anesthesiology and
Reanimation, and Cardiology departments 3 years
ago.

In the studies by Sener et al. (2006) and Uzun et al.
(2012), the success rate was found to be higher
among ED residences when compared to other
departments.®? Our study also found higher standard
of knowledge about CPR among ED clinicians. As
ED clinicians are among those who are most
commonly encountered to cardiac arrest, their
theoretical knowledge about CPR is updated
frequently.

In our study, the mean percentage of correct answers
was 43.1% for 3 questions assessing awareness about
changes in 2010 AHA guidelines when compared to
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2005 guidelines. As similar, it was 55.3% in the
question assessing order of resuscitation according to
2010 AHA guidelines. This indicated that significant
proportion of clinicians are unaware that chest
compression is now first intervention during
resuscitation. Taken together, these findings suggest
that clinicians don't follow changes in ERC and AHA
guidelines which are revised by 5-years intervals and
don't have sufficient training.

The finding that success rate was lower among
clinicians who employed in departments without
ward or ICU can be explained by the fact that this
group of clinicians are far from clinical practice and
cutrent clinical guidelines. However, clinicians
employed in departments without ward or ICU
should update their basic knowledge about CPR
which may be essential for all healthcare providers.
The knowledge about an issue which has theoretical
and practical components and is less frequently
encountered can die over time due to lack of practice.

In our study, standard of knowledge showed a linear
increase among clinicians who performed more than
10 CPR within prior 6 months while it was
significantly lower among those who didn't
performed defibrillation. This can be explained by
reinforcement and stability of knowledge by
increasing practice. However, it should be kept in
mind that standard of knowledge should be sufficient
in clinicians who don't frequently encountered arrest
in their clinical practice given the fact that they may
deal with arrest during their clinical practice and
social life.

In a study on primary care physicians (n=150) and
residences of Atatiitk University, Medicine School
(165), a 30-item survey was used to assess knowledge
about BLS. In this study, mean number of correct
answers was 15.52+3.74 among primary catre
physicians whereas 16.53%£3.57 among residences. It
was suggested that the factors affecting success
included place of employment, medicine school
graduated and postgraduate training about BLS.10
Likewise, mean number of correct answers was
found to be higher among clinicians who were
provided CPR training before graduation.

The number of correct answers was significantly
higher among clinicians who were provided
theoretical and practical training when compared to
those who were not. In the study by Kocalar and Bilir,
it was concluded that training during education at
medical school have positive contribution to
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knowledge and skills of clinicians during their
medical practice. Our study is in agreement with
literature.

In our study, there was a correlation between
postgraduate CPR training and total number of
correct answer in parallel to studies in the literature.
In a study by Sener et al, it was shown that
postgraduate training is one of the major factors that
affect standard of knowledge’. Thus, it is thought
that effective, frequent and repeated postgraduate
training can help to decrease wide success spectrum
between gap and standard of knowledge. Our study
also supports this opinion.

Standard of knowledge was found to be significantly
higher among clinicians who reported that they
updated their knowledge about CPR via residency
lessons, courses and seminars, and congresses. The
standard of knowledge didn't improve in clinicians
who reported that they updated their knowledge by
self-teaching attempts as significant as clinicians who
reported that they updated their knowledge about
CPR via residency lessons, courses and seminars, and
congresses. However, it was found that standard of
knowledge was significantly higher in these clinicians
when compared to those never update their
knowledge. This finding emphasizes the importance
of systematic training after graduation and updating
knowledge somewhat.

This study has some limitations including restricted
sample and lack of assessment regarding practical
skills. However, it is wvaluable that it showed
insufficient standard of knowledge among clinicians
employed in our hospital.

It is of importance to provide sufficient training
about arrest, basic and advanced life support. There
is no standard regarding CPR training in our country.
In addition, CPR training before graduation appears
as one of the most important factors affecting
standard of knowledge among clinicians. Data
regarding standard of knowledge on CPR among
clinicians employed in our study suggest that pre- and
postgraduate CPR trainings are insufficient. The gap
in the knowledge on CPR may be due to the fact that
the knowledge on CPR will die over time and become
outdated and lack of frequent and effective in-service
training. These results emphasize the importance of
standardization of education curriculum for
medicince schools and taking CPR training into
consideration when attempts are made for such
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standardization.

In conclusion, standard of knowledge about CPR was
found to be insufficient among clinicians included.
CPR training before and after graduation should be
standardized and repeated frequently.
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