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Introduction: Cardiopulmonary resuscitation (CPR) training is mandatory in most hospitals.
Despite this, some hospital staff do not attend CPR training on a regular basis, but the barriers to
training attendance are sparsely investigated. This study aimed to investigate CPR course
attendance, barriers to participation, and possible initiatives to increase CPR course attendance.
Methods: Physicians from one university hospital and one regional hospital in the Central
Denmark Region were included. Questionnaires were handed out at daily staff meetings at
departments of internal medicine and surgery.

Results: In total, 233 physicians responded (response rate: 92%, male: 54%). Overall, 32%
of physicians had not attended CPR training at the hospital. Mean (+standard deviation) time
since the last CPR course participation was 17 (£3) months. Frequent barriers to attending
courses included not knowing when courses are conducted (70%) and where to sign up for
training (45%). The majority (60%) of physicians responded that the reason why they
prioritize course participation is to be professionally updated. In contrast, 16% stated that
they had sufficient CPR skills and therefore CPR training was unnecessary. Physicians stated
that the following factors would improve CPR training participation: an annual day protected
(no clinical work) for course attendance (72%), use of short booster sessions (49%), shorter
courses combined with e-learning (51%) and shorter courses held over 2 days (46%).
Conclusion: One-third of physicians did not attend hospital CPR training at two Danish
hospitals. Several barriers to course participation exist, of which course registration seems to
be a crucial factor. Alternative CPR training methods may help improve training participation.
Keywords: in-hospital cardiac arrest, cardiopulmonary resuscitation, resuscitation training,

hospital administration, basic life support

Introduction
In-hospital cardiac arrest (IHCA) occurs frequently with an incidence of 1-10 per
1000 hospital admissions and has a poor survival rate at 15-30%.' > The cardio-
pulmonary resuscitation (CPR) does most often not meet guideline recommenda-
tions for chest compression rate and -depth and ventilation rate.®” CPR training is
essential in order to improve CPR quality and has been identified as the primary
focus area in order to improve survival following cardiac arrest.®*'® Moreover,
efficient CPR training is associated with improved survival following IHCA."
Following CPR training, resuscitation skills are known to decay as soon as after
3-9 months.'>'* Frequent CPR retraining is therefore mandatory in many hospi-
tals. However, some hospital staff do not attend CPR training on a regular basis,
Therefore, the

actual CPR training attendance rate among hospital physicians is unknown.

and physicians are known to attend training less often than nurses."”
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Several barriers to attending CPR training may exist,
and the motivation for CPR training attendance is cur-
rently understudied. Moreover, novel teaching methods
such as e-learning have been shown to be efficient, time-
saving, and cost-effective when training CPR.'®'” Other
methods such as low-dose and high-frequency CPR train-
ing have been shown to improve skill retention of in-
hospital pediatric providers.'® It is unknown if novel
CPR training initiatives can increase CPR course atten-
dance among hospital physicians.

Accordingly, this study aimed to investigate in-hospital
CPR course attendance, barriers for participating in CPR
training and possible initiatives to increase CPR course
attendance among hospital physicians.

Methods

Study Design

This is a cross-sectional questionnaire study. Physicians from
one university hospital (regional invasive center, number of
hospital beds: 992, number of annual hospitalizations:
96.199, number of full-time physicians employed at the
hospital: 1.586) and one regional hospital (number of hospi-
tal beds: 232, number of annual acute hospitalizations:
37.665, number of full-time physicians employed at the
hospital: 578) in the Central Denmark Region were included.
Physicians were mandated to participate in a half-day local
basic life support (BLS) course or a full-day local advanced
life support (ALS) course at least every other year, depending
on the department of deployment, which reflects practices in
other Danish hospitals.'® CPR training participation was
mandatory, although there were no sanctions if a physician
did not participate in the training. Questionnaires were
handed out to physicians at morning staff meetings at internal
medicine departments and non-medical departments. We
chose these departments as most cardiac arrests occur outside
the ED and outside the ICU in Denmark.**° We chose not to
include departments with a very low risk of cardiac arrests,
eg Department of Pathology and Department of Radiology.
We sampled physicians at morning staff meetings as we
believed that there would be no systematic differences
between those being on service on a randomly selected day
and those not being on service. Participants were able to ask
clarifying questions to a study investigator throughout com-
pletion of the questionnaire. Participation was voluntary, and
participants were guaranteed that no answers were revealed
to employers or other parties. Participants were included in
a draw to win a bottle of wine in each department (value: 10

Euros). Information on the number of cardiac arrests occur-
ring in each hospital department was obtained by contacting
the resuscitation officer in each hospital.

According to Danish law, no consent form or approval
from the Danish National Committee on Biomedical
Research Ethics was required. Distribution of question-
naires was approved by the hospital administration in
each hospital and the chief physician in each department.

Study Questionnaire
The
Demographics including age, sex, area of specialty, post-

questionnaire  collected information on 1)
graduate clinical experience, and clinical position. 2)
Information on the time since the last CPR course atten-
dance and the type of previous CPR training. 3) Barriers to
course attendance including course registration and clin-
ical workload. 4) Preferred length of CPR courses. 5)
Professional output of CPR courses. 6) Personal motiva-
tion for attending CPR courses. 7) CPR training initiatives
that could improve CPR course attendance.

Information on the time since the last CPR training was
provided as number of years and months and information on
course registration as a barrier to attending CPR training was
dichotomously assessed (yes/no). Clinical workload as
a barrier for attending CPR training, the professional output
of CPR training, and motivational factors were assessed using
a S-point Likert scale (disagree, partially disagree, neither
agree nor disagree, partially agree, agree). Preferred course
length was assessed using categories (<1 hour, 2 hours, 3
hours, 4 hours, >4 to 6 hours, >6 to 8 hours, >8 hours).
Information on initiatives to improve CPR training was dichot-
omously assessed (yes/no). The content and specific wording
of the questionnaire was carefully reviewed by all the authors
and afterwards tested for face-validity by three resuscitation
officers.

Statistical Analysis

Physicians were grouped as A) junior physicians (medical
students working as locum physicians and residents) and
senior physicians (fellows and attending physicians), and B)
from the Department of Internal Medicine or non-medical
departments (surgical departments, gynecology/obstetrics,
and pediatrics). Data were analyzed for normality using his-
tograms and Q-Q plot analysis. Non-normally distributed
data were logarithmically transformed and were only reported
as raw data with median (25th percentile; 75th percentile) if
not normally distributed after logarithmic transformation.
Normally distributed data were reported as mean (+standard
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deviation (SD)) and were analyzed using Student’s #-test.
Assumptions behind the Student’s #-test were assessed using
standard deviation testing. The ratio for time since last CPR
training between junior- and senior physicians is based on
a Student’s ¢-test of logarithmically transformed data (ie geo-
metric means). Categorical data were compared using Chi-
squared test. Data were analyzed using Stata version 13.0
(StataCorp LP, College Station, TX, USA).

Results
We distributed 254 questionnaires to physicians at morning
staff meetings at 6 departments of internal medicine and 6
departments of surgery with various incidences of cardiac
arrests (Table 1). In total, 233 (response rate: 92%) responded.
Baseline characteristics of physicians are shown in Table 2.
In total, 158 (68%) had attended CPR training in the
hospital of present employment. More physicians from the
departments of internal medicine (75%) had attended CPR
training in the hospital of current employment compared with
physicians from non-medical departments (57%), risk ratio 1.4
(95% confidence interval: 1.1-1.8, p = 0.007). Mean (£SD)
time since last CPR training was 17.2 (+3.2) months. Junior
physicians had more recent CPR training (mean 6.5 months
(95% confidence interval (CI): 4.4-9.6)) compared with senior
physicians (mean 21.7 months (95% CI: 18.5-25.3), ratio: 3.3
(95% CI: 2.3-4.8, p < 0.001)). There was no statistical differ-
ence in time since last training between physicians from
departments of internal medicine (mean 16.6 months (95%
CIL: 12.7-21.7)) and non-medical departments (mean 17.5
months (95% CI: 14.3-21.4)), ratio 0.95 (95% CI: 0.68-1.32,
p=0.76).

Table | Included Departments and Cardiac Arrest Incidence

Course registration was a major barrier as only few
physicians knew where to sign up for CPR training or
when courses were conducted (Table 3). This regarded
physicians from non-medical departments in particular.
Overall, 60 (26%) physicians agreed or partly agreed that
the clinical workload is a barrier for course participation.
More physicians from non-medical departments (n = 36
(42%)) agreed or partly agreed that the clinical workload
is a barrier for course participation compared with 24
(17%) of physicians from departments of internal medi-
cine (p < 0.001). In total, 19 physicians (13%) from
departments of internal medicine and 26 (31%) of physi-
cians from non-medical departments disagreed or partly
disagreed that the clinical department administrators take
CPR training into consideration when planning the work
schedule (p = 0.001). Only 11 (5%) physicians reported
that the course duration was a barrier to participation.
When asked about the optimal course length, physicians
reported an optimal course length of 4 (2; 6-8) hours. The
median optimal course length for physicians from depart-
ments of internal medicine was 4-6 (3; 6-8) hours and 2
(1; 4) hours for physicians from non-medical departments.
Overall, 120 (52%) agreed or partially agreed that their
professional output of CPR training was good, while 7
(3%) disagreed or partially disagreed.

The most prevalent motivational factor for course par-
ticipation was being professionally updated, while few
would be motivated by a pay-raise for course participation
(Figure 1). Several training initiatives would improve

course participation, according to physicians (Figure 2).

Regional Hospital Cardiac Arrests Within Last Two Year Responses
Department of Internal Medicine 62 25
Department of Pediatrics 0 I
Department of Orthopedic Surgery 10 14
Department of Abdominal Surgery 8 5
Department of Gynecology and Obstetrics 2

University Hospital

Department of Internal medicine: Cardiology 149 49
Department of Internal medicine: Endocrinology 32 32
Department of Internal medicine: Neurology I 21
Department of Internal medicine: Hematology 10 15
Department of Abdominal Surgery 36 33
Department of Cardio-thoracic Surgery 27 12
Department of Blood Vessel Surgery 6 8

Note: Data are presented as numbers.
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Table 2 Physician Characteristics

Physicians Overall Departments of Internal Medicine Non-Medical Departments

Age (years) 42.7x104 42.2+10.5 434103
Male 122 (54) 75 (54) 47 (52)
Median clinical experience (years) 12 (7; 22) 12 (7; 22) 13 (8; 23)
Years at current hospital 2.5 (0.8; 10.0) 2.8 (0.8; 10.0) 2.3 (0.8; 9.0)
Clinical position

Locum physician 4(2) 1 (1) 3(3)

Resident 43 (18) 31 (22) 12 (13)

Fellow 6l (26) 42 (30) 19 (21)

Attending 124 (53) 68 (48) 57 (63)
Previous ERC* ALS® training 45 (19) 36 (25) 9 (10)
Previous ERC EPLS® training 10 (4) 3(2) 7 (8)
Cardiac arrest team member 46 (20) 41 (29) 5(5)
Cardiac arrests treated within last year I (0; 3) 1 (0; 5) 0 (0; I

Notes: Categorical variables are shown as numbers (%) and continuous variables are shown as mean * standard deviation or median (quartile |; quartile 3). *European

Resuscitation Council. PAdvanced life support. European Pediatric Life Support.

Discussion

We found that one-third of hospital physicians did not
attend CPR training in the hospital where they are cur-
rently employed. Several barriers to course participation
exist, of which course registration seems to be a crucial
factor. The major motivational factor for course participa-
tion was to be professionally updated. Several CPR train-
ing initiatives were reported to improve respondents’
course participation.

While most physicians attended CPR training during
their education, only one-third attended a CPR course in
the hospital of current employment, despite CPR training
being a mandatory requirement. Local training may be
important in order to be familiar with local procedures
and equipment as well as the hospital cardiac arrest tele-

phone number and cardiac arrest team composition that is

Table 3 Barriers to CPR Training

known 21-23

to vary Dbetween hospitals. Moreover,
a simulation-based study found that CPR training in
a hospital environment can improve skills during IHCA
compared with standard basic life support (BLS)
training.**

Another critical factor for CPR performance is the
time since the last retraining. CPR skills rapidly decay
after only 3-9 months'*'*?*> whereby CPR skills may be
seriously deteriorated after 17 months being the mean
last CPR training

Accordingly, international guidelines now recommend

time since the in our study.
that organizations consider the need for more frequent
retraining than every 12-24 months.?®?® Notably, pre-
vious findings of retraining intervals for hospital staff in
Northern Europe varied from four months® to one year>°

and two to three years.'” Our findings show that

Course Registration Factors

| know when courses are conducted

Information about courses is sufficient

| know where to sign up for courses

Course registration is easy

| am relieved from clinical duties with salary to participate
My department signs me up for course registration

If I do not participate, | will receive a reminder

Departments of Internal Medicine Non-Medical Departments
53 (37) 15 (16)
60 (42) 36 (40)
84 (59) 39 (43)
51 (36) 24 (26)
105 (74) 38 (42)
42 (30) 19 (21)
47 (33) 25 (27)

Note: Number (%) of physicians answering yes to the statements on course registration.
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A Cardiac arrest occurs so infrequently
that CPR training is not necessary

80% -

60% -

40%

percent of physicians

20%+

0% T T
Internal Medicine Non-medical

C I prioritize to participate to
be professionally updated

Internal Medicine Non-medical

100% -

80%+

60%-

40%+

percent of physicians

20%+

0%

E I would participate more if
participation increased my salary

100%
80% -

60% -

40%

percent of physicians

20%+

0% T T
Internal Medicine Non-medical

B I have sufficient CPR skills
training is therefore not necessary

100% -

80%+

60%

40% -

percent of physicians

20%-

0% T T
Internal Medicine Non-medical

D No other physicians in my department
participates in hospital CPR training

100%
80%-
60%

40%

percent of physicians

20%4

0% T '
Internal Medicine Non-medical

F 1t should not be allowed to work
as a clinician without valid CPR certificate

100% -
80%
60% -

40%+

percent of physicians

20%+

0% T T
Internal Medicine Non-medical

Figure | Motivational factors for CPR training. Responses are shown as percent of physicians agreeing in each statement. Number (%) of physicians not responding to each
question: (A) 3 (1), (B) 6 (3), (C) 6 (3), (D) 22 (9), (E) 6 (2), (F) 5 (2). [_], Disagree; [_], Partly disagree; [, Neither agree or disagree; [}, Partly agree; [} Agree.

differences may be due to, eg, clinical experience as
junior physicians have a remarkably shorter time since
last retraining when compared to senior physicians. This
may be due to frequent changes in employment place for

junior physicians. Accordingly, retraining may be needed
when starting clinical work at a new hospital. Moreover,
they are more often a part of the cardiac arrest team,*’

which could influence frequency of training as well.
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Annual course day
E-learning

Short booster sessions
Courses held over two days
More frequent course offers
Courses after clinical work

Self-training

Hl Internal Medicine

Non-medical

I T
0% 20%

40%

T T T 1
60% 80% 100%

Figure 2 Percent of physicians reporting that each initiative would increase their participation in hospital CPR training.

Our findings from many physicians stating that they do
not know when courses are being held may reflect a lack
of awareness about CPR training. This regarded physicians
from departments of surgery in particular. The lack of
awareness is also implied in the findings of several physi-
cians not knowing if the department will cover salary for
participation in CPR training. Reducing these problems
may include increasing information and advertisement of
and/or further
demanding department chairs to ensure that all employed

hospital CPR training to physicians

physicians have completed CPR training. Department
administrators may play a crucial role in ensuring that
physicians attend CPR training, as not all physicians are
motivated to attend CPR training. Incentives to hospital
administrations could be by, eg, charging payment for
CPR training from the department's budget if physicians
are not participating in CPR training currently paid for by
the overall hospital funding. This may at least increase the
number of physicians receiving reminder mails if they do
not participate in CPR training, which we found to be less
than one third of physicians in this study. Another
approach may be by looking at the US healthcare system,
where physicians are required to be CPR certified in order
to work as a hospital physician. Interestingly, we found
that more than half of physicians from departments of
internal medicine agreed or partly agreed in the statement
that it should not be possible to work in the hospital
without certification in CPR training, whereas fewer phy-
sicians from non-medical departments agreed on this.
The most dominating motivational factor to participate
in CPR training was being professionally updated. In con-
trast, only one in five were motivated by a pay rise for
course participation. This corresponds well to findings by
Hopstock et al showing that a dominating motivational
factor is that each individual knows the professional

importance of training the skills.>' Notably, more physi-
cians from non-medical departments tend to state that
cardiac arrest occurs so rarely that training is not neces-
sary. CPR training may seem more relevant to physicians
at departments with high incidences of cardiac arrest com-
pared with departments with lower incidences. However,
CPR training may have an even greater impact on depart-
ments with lower incidence rates in the event of a cardiac
arrest due to the lack of experience with resuscitation.

Study participants pointed towards new initiatives to
improve CPR training, including e-learning, short booster
sessions (high-dose low-frequency training) and use of an
annual course day without clinical obligations in order to
complete CPR training. E-learning has been shown to be an
effective alternative to BLS training for laypersons'® and
a cost-effective way to shorten the duration of ALS
training.'”** E-learning has several advantages such as
allowing course participants to use learning material at their
own pace.”® However, not all studies report e-learning to be
equally efficient compared to standard CPR training® and
many learners prefer face-to-face teaching over e-learning
without face-to-face training.>* This may be reflected in the
finding that half of participants did not report e-learning to
increase their attendance. The request for face-to-face teach-
ing should also be considered when using self-training,
which was preferred by less than a third of participants in
this study. Self-training is known to be efficient for training,
eg chest compressions,®* but may be less efficient when
compared to instructor-led feedback.'® Moreover, self-
training is not usable for training of non-technical skills,
which are known to be a determinant of CPR quality>> and
also a barrier for improving in-hospital resuscitation.>®
Accordingly, self-training may not be able to stand alone as
a CPR training method.
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The use of short booster sessions (low-dose high-
frequency training) was among the popular initiatives to
improve course participation. A number of recent studies
have shown that low-dose high-frequency training is highly
efficient for avoiding skill decay and even improving CPR
skills.'>'®*7% In clinical practice, short booster sessions
can be carried out as a brief training session on BLS skills
performed on a manikin or as an in-situ simulated cardiac
arrest (“mock codes”). The use of mock codes may improve
CPR performance and perceived confidence levels for
nurses® and enable identification of targets for further
educational interventions.*' Furthermore, a recent study
found an association between the use of mock codes and
improved survival rates following IHCA.**

The most popular approach suggested to improve CPR
training participation was an annual day for CPR training
without clinical obligations. This solution may solve pro-
blems of signing up for courses and poor awareness.
However, recertification of CPR skills could be combined
with other mandatory recertification skills (eg firefighting
or other mandatory skills) for one day and several days
must be found for each group of physicians in order to
maintain performance of clinical tasks in the departments.
Nonetheless, an annual course day does not solve the
problem of skill decay after only a few months.

Limitations

This is a questionnaire study, and the actual change in CPR
course attendance based on new CPR training initiatives is
unknown. We assessed barriers and initiatives to improve
training using pre-specified closed questions. We do not
know whether different barriers and different initiatives
would evolve from using open-ended narrative comments.
We did not include all physicians at each department as we
sampled physicians at only one morning staff meeting in
each department. However, this is a “random” sample, and
we have no reason to believe that this sample is different
from physicians at the same departments not attending this
morning staff meeting. Our response rate from this “ran-
dom” sample is 92%, considered a high response rate. We
cannot infer on other professions such as nurses, and we
cannot infer on physicians from departments not included in
this study, eg Department of Anesthesiology and Intensive
Care. Not all physicians reported time since the last CPR
training and some physicians did not respond at all.
Physicians not responding may have attended CPR training
less frequently. The response rate is high, which minimizes
selection bias.

Conclusion

One-third of physicians did not attend hospital CPR train-
ing at two Danish hospitals. Several barriers to course
participation exist, of which course registration seems to
be a crucial factor. Alternative CPR training methods may
help improve training participation.
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