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Abstract

Aim of the study: Regular refresher skill courses are necessary to maintain competence in basic life support. The utilization of these training pro-
grams strongly depends on the motivation to learn. Learning motivation may be affected by overconfidence and clinical tribalism, as they both imply a
higher competence compared to others, and therefore, a lower demand for training. This study aimed to assess how overconfidence in basic life
support competencies affects learning motivation.

Methods: We conducted a cross-sectional, observational, multicenter, anonymous online questionnaire survey using validated psychometric tests
for healthcare professionals in Germany. Further, we tested participants’ knowledge and attitude regarding international basic life support guidelines.
The study was conducted between March and April 2022, and healthcare providers from 22 German emergency medical services and hospitals at all
levels were assessed.

Results: Of 2,000 healthcare professionals assessed, 407 completed the assessment (response rate, 20.4%). We confirmed the presence of over-
confidence and clinical tribalism (identity differentiation between social groups) among the 407 physicians, nurses, and emergency medical service
providers who completed the survey. Three different learning-motivation groups emerged from cluster analysis: “experts” (confident and motivated),
“recruitables” (overconfident and motivated), and “unawares” (overconfident and unmotivated). The three groups were present in all professional
groups, independent of the frequency of exposure to cardiac arrest and educational level.

Conclusions: These findings showed the presence of overconfidence effects and different learning motivation types in individuals learning basic life
support, even in instructors.
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According to this theory, motivation is a product of the interaction

Introduction between extrinsic environmental stimuli and individual’s intrinsic

needs. This theory describes different types of motivation*® (e.g.,
Competency in basic life support (BLS) is fundamental in recognizing applied to learning): intrinsic (“/ want to learn”) and extrinsic motiva-
and treating cardiac arrest to achieve the best possible outcomes.' tion (“/ have to learr’). Furthermore, the latter encompasses “identi-

To do so, healthcare workers need regular training to maintain their fied regulation” (“/ have to learn because it is my duty as a medical

BLS proficiency, which requires sufficient motivation. expert’), “external regulation” (“/ have to learn because my boss says

The self-determination theory is a model that describes human I have to”), and “amotivation” (“/ do not want to learr?). A tool for
motivation and links motivation to the three needs that drive behav- assessing learing motivation is the Situational Motivation Scale
ior, e.g., in learning: autonomy, competence, and relatedness. Gen-  (51MS).% Intrinsic motivation generally achieves improved learning,
erally, individuals are motivated to learn and develop when their but a combination of strong intrinsic motivation and moderate extrin-
basic needs are met. If not, individuals can feel unmotivated or need sic motivation’ is optimal.

external stimuli (rewards or punishments) to drive their behavior.
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One key point is awareness of the necessity for further training,
which is only realized through the self-assessment of one’s compe-
tencies. Unfortunately, self-assessment is a poor predictor of compe-
tencies,® and may be influenced by three overconfidence effects.’
Overestimation is the belief to be better than assessments or reality
would show. Overplacement is the belief of being better than others,
while overprecision is an exaggerated belief that is accurate in these
estimations. A subcategory of overplacement is believing that col-
leagues from one’s profession are superior to those from other pro-
fessions. This effect is called the Clinical Tribalism Phenomenon
(“We are better than them”), which can be compared to an in-
group bias."°

These effects have been demonstrated in various fields of human
behavior studies, including economics, education, transport, health,
and crime.®'"'5 In the healthcare sector, our research group
demonstrated the impact of overconfidence on different aspects of
infection control and communication.'®~'° In a recent study, we cor-
related learning motivation with overconfidence in hand hygiene
training. Therein, the cluster analyses revealed three groups of
healthcare workers: “experts” (confident and motivated), “recruita-
bles” (overconfident and motivated), and “unawares” (highly over-
confident and unmotivated).°

Because BLS is a medical core competency, we raised the ques-
tion of whether learning motivation and overconfidence play a role in
BLS training motivation. Thus, this study aimed to examine the cor-
relations between overconfidence effects and learning motivation in
healthcare workers’ BLS competencies. Hence, we aim to falsify
the following null hypotheses:

i) Primarily

a) HO1a: Overplacement for BLS is not present in healthcare
workers.

HO1b: Overestimation for BLS is not present in healthcare

workers.

iiy Secondarily

b) HO2: Learning motivation, measured by SIMS, does not corre-
late with overplacement.

c) HO03: Correlation between overestimation and learning motiva-
tion did not show the three groups of healthcare workers (una-
ware, experts, and recruitables).

d) HO04: Clinical tribalism for BLS is not present among health-
care workers and does not correlate with learning motivation.

Methods

According to the ethics committee of the Physicians’ Association of
Baden-Wurttemberg, Germany, no ethical approval was required
for this study.

We adapted the pre-existing instrument®® and pre-tested it with
six Advanced Cardiovascular Life Support (ACLS) instructors. Next,
we pre-tested the face and content validity within a group of eight
American Heart Association (AHA) and European Resuscitation
Council (ERC) instructors by answering a test version of the ques-
tionnaire and screening the International Liaison Committee on
Resuscitation, AHA, and ERC guidelines on BLS. Furthermore, we
conducted a pre-test for content and constructed validity among

152 healthcare workers recruited through an online social media con-
venience sampling. Subsequently, we assessed 2,000 healthcare
workers in 22 institutions in Germany directly via e-mail. The institu-
tions reported the number of individuals assessed. The survey was
conducted between March and April 2022 on the platform “umfra-
geonline.com,” Enuvo GmbH Zurich, Switzerland.

Physicians, nurses, and emergency medical service (EMS) provi-
ders were eligible to participate. We contacted individuals with repet-
itive exposure to BLS situations at different educational levels,
including undergraduates, postgraduate providers, and instructors.
The survey was accessed on any device (personal computer, tablet,
or smartphone).

The survey consisted of 33 questions. Eight demographic vari-
ables (gender, actual age [birthdate], subjective age [feeling], years
of experience, profession, grade of qualification, area of work, and
qualification in resuscitation courses) were collected (see
Table AQ1 in Appendix A).

Motivation to learn was measured with the German translation of
the SIMS instrument described in detail in Section CS1 of Appendix
C.6’20

Self-reported competencies regarding BLS: We used a five-item
instrument to measure BLS for one’s own competencies (Cronbach’s
alpha [o] = 0.75) and professionals of the same profession (o = 0.85),
physicians (o = 0.75), nurses (o = 0.78), and emergency service per-
sonnel (o = 0.76). The scale includes competencies regarding car-
diopulmonary resuscitation (CPR), cardiac arrest recognition, error
identification, corrective interventions, and feedback reception. The
instruments were scored on a five-point rating scale, ranging from
one (“completely disagree”) to five (“‘completely agree”).

Overplacement. The overplacement score (o = 0.80) was com-
puted as an index of the differences between the corresponding
items of self-reported competencies and reported competencies of
other professionals regarding the BLS, with a possible range of —4
to 4.

Patients’ safety attitudes were measured by two separate items
using the ISO 31000 matrix,?' which assessed the perceived maxi-
mum credible harm of a risk and actual occurrence thereof, as
described in detail in Section CS2 of Appendix C.

Knowledge test. We presented 20 questions with four response
options, including certainly false, maybe false, maybe true, and cer-
tainly true. We used two scores to determine the participants’ knowl-
edge level regarding BLS. The first score was computed as a
dichotomous variable, referring to passing or failing the core test.
The core knowledge test consisted of three questions chosen by a
panel of instructors®2*;

1. “Cardiopulmonary resuscitation in adults is conducted with a
compression frequency of at least 120 per minute” (certainly
false).

2. “Compression depth should be 5-6 cm (2-2.5 inch) in adults”
(certainly true).

3. “If an automated external defibrillator is available, the rhythm
analysis should be conducted as fast as possible” (certainly true).

The participants were required to correctly answer all the three
core questions in order to pass the core test. We considered
response options that were certainly true or perhaps true as true,
and those that were certainly false or maybe false as false. Partici-
pants who failed the core test were assigned a value of 0, and those
who passed the core test were assigned a value of 1.
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The second score was calculated using “non-core” knowledge
test to determine the knowledge level of the participants regarding
BLS. The score was computed as an index of the sum of 12 correctly
answered questions that were labeled as relevant but non-core
questions. For every correctly answered question (certainly or
maybe a response option), the participants were assigned one point.
The worst possible score was 0 (answering all the 12 non-core ques-
tions incorrectly), and the best possible score was 1 (answering all
the 12 non-core questions correctly). Five questions were excluded
from the non-core knowledge test score because they could not be
answered precisely and unambiguously according to both the AHA
and ERC guidelines. All the 20 questions are shown in Table AQ2,
Appendix A.

Overestimation was assumed for those individuals who judged
their competencies highly (Mean [M] = 4-5), but failed the core test
(answering at least one of the three core questions, A, D, and E,
incorrectly; see Table AQ2, Appendix A).

Clinical Tribalism was calculated separately for nurses (nurses
vs. physicians o = 0.77; nurses vs. EMS o = 0.76), physicians (physi-
cians vs. nurses o = 0.79; physicians vs. EMS o = 0.74), and EMS
providers (EMS vs. nurses o = 0.75; EMS vs. physicians o = 0.70),
as an index of differences between the corresponding items of
reported BLS competencies of one professional group and BLS com-
petencies of the other two professional groups. The scales were
computed as the difference between the three corresponding items
regarding CPR performance, corrective interventions, and feedback
reception.

The next set of items asked whether the participant would correct
others in case of an observed error during BLS. More specifically,
whether a naive person, lay rescuer, nursing student, nurse, instruc-
tor, medical student, registrar, consultant, and head of the depart-
ment would be corrected was assessed using the same five-point
Likert scale, ranging from one (“completely disagree”) to five (“com-
pletely agree”), as in the competencies section.

We performed data analyses using SPSS 28.0 by IBM. Effect
sizes were estimated using Cohen’s D, (the standardized mean dif-
ference effect size for within-subject designs®®) with interpretation
according to Lakens (Dz < 0.3 equals weak, 0.3 < Dz < 0.8 moder-
ate, and strong Dz > 0.8).>° The presence of overplacement and
clinical tribalism was tested using the paired sample t-test with boot-
strapping at 95% confidence intervals (bias-corrected and acceler-
ated [BCa] based on 1,000 samples). Linear correlations were
evaluated using Pearson’s product-moment correlation matrix with
bootstrapping at 95% confidence intervals (BCa based on 1,000
samples). Additionally, we performed quadratic regressions with
bootstrapping at 95% confidence intervals (BCa based on 1,000
samples) to evaluate quadratic correlations between overplacement
and motivation to learn as well as clinical tribalism and motivation to
learn. Therein, SIMS-dimensions (intrinsic motivation, identified reg-
ulation, external regulation and amotivation) served as a criterion
variable in combination with predictor variables overplacement or
clinical tribalism and their corresponding quadratic terms. Hypothesis
HO3 was tested by performing a two-step cluster analysis®®~’ (see
Section CS3 in Appendix C for detailed information on this method).

For two-tailed paired sample t-test with statistical power 1-f# = 0.8
and a medium effect size (Cohen’s D, = 0.5), the calculated mini-
mum sample size was n = 128 (Hypotheses HO1a and HO1b). For
multiple regressions with three predictors (quadratic regressions), a
medium effect size (£ = 0.15), and statistical power 1- = 0.8, the
calculated minimum sample size was n = 77 (Hypotheses HO2 and

HO04). Additionally, according to Formann (1984), the minimum sam-
ple size for cluster analysis with k = 7 included variables 2% = 128°°
(Hypothesis HO03).

Additionally, to present demographic results and descriptive
statistics with mean (M) and standard deviations (SD) for continuous
variables and number (n) with percentage (%) for categorical vari-
ables, the data analysis was planned to be conducted by comparing
one’s own competencies with others using the Bonferroni-corrected
significance tests and presentation of correlations between learning
motivation and overplacement and learning motivation and clinical
tribalism, respectively. A two-tailed p value of < 0.05 was considered
significant. Further, we presented effect sizes (Cohen’s D, for intra-
individual tests) as low (D, < 0.3), moderate (0.3 < Dz < 0.8), or
strong (Dz > 0.8) effects, and the Pearson product-moment correla-
tion coefficient (r) with r < 0.3 as weak, 0.3 < r < 0.5 as moderate,
and r > 0.5 as strong effect size. The cluster analysis results showed
the cluster efficiency and quality of clustering, variables that influ-
enced the clustering process most strongly, description of the cluster
profiles, and internal and external validity of the cluster solution.

Results

Six hundred (30%) healthcare workers responded to the survey, and
407 (20.4%) completed the questionnaire. However, only 397
(97.5%) of the 407 participants responded to all the relevant vari-
ables and were included in the cluster analysis. Descriptive statistics
of the variables and measurements are displayed in Tables 1 and 2.

Participants rated themselves better than their colleagues in per-
forming CPR (#(225) = 4.75; p= 0.001; D, = 0.43), accurately recog-
nizing cardiac arrest, indication to start CPR (#225) = 7.75;
p=0.001; D,=0.51), recognizing a colleagues’ errors when perform-
ing CPR (#(225) = 6.83, p=0.001; D, = 0.34), corrective interventions
(#(225) = 4.98; p = 0.001; D, = 0.45), and feedback reception (¢
(225) =14.91; p=0.001; D, = 0.99) (see Table A1, Appendix A). This
rejects the null hypothesis 1a and shows that the overplacement
effect is present.

Of the 397 participants, 226 (56.9%) failed the core test by
answering one of the core questions incorrectly, and 171 (43.1%)
passed. High self-estimation (4-5 certainty points) in BLS competen-
cies was present in 160 (93.5%) of the participants who failed the
test, thereby rejecting the primary null hypothesis 1b that overestima-
tion was not present. However, we could not identify any linear or
quadratic correlation between overplacement and learning motiva-
tion (p > 0.05), confirming the null hypothesis HO2 that learning moti-
vation does not correlate with overplacement (see Tables A2-A6,
Appendix A).

After performing a two-step cluster analysis with both the Bayes
and Akaike information criteria, the algorithm showed that the three-
cluster solution was optimal with an acceptable average Silhouette
coefficient (>0.3), which suggests an adequate clustering quality.
We provided further information on the quality of the analysis in Sec-
tion CS4 in Appendix C. The three clusters obtained showed the fol-
lowing profiles:

1. Group one (n = 181) showed high intrinsic motivation (mean
[M] = 6 of 7 points), high identified regulation (M = 6.2 of 7 points),
little extrinsic regulation (M = 3.3 of 7), low amotivation (M = 1.4 of
7 points), and no competency (all members of this cluster failed
the core-knowledge test and had only 68% of all the non-core



Table 1 - Descriptive statistics of demographic variables for the whole sample and three clusters.

All participants (n=407) Experts Recruitables Unawares
M/n SD/% M/n SD/% M/n SD/% M/n SD/%
Gender Women 146 35.9% 41 29.1% 81 64.3% 19 13.5%
Men 260 63.9% 105 41.2% 99 38.8% 51 20%
Non-Binary 1 0.2% 0 0% 0 0% 0 0%
Age (objective) in years 36.6 11.1 37 10.7 36.5 10.9 37.1 11.2
Age (subjective) in years 33.2 10 34 9.5 33.1 10 34.8 11
Work Experience in years 16.7 11.3 16.8 10.8 15.2 11.3 16.4 11.3
All CLUSTERS* EXPERTS RECRUITABLES UNAWARES
(N=397) (n=146) (n=181) (n=70)
Profession 1.Anesthesia Nurse 1 0 0.00% 0 0.00% 1 0.00%
2.0thers 9 1 12.50% 7 87.50% O 12.50%
3.Physicians (registrars) 38 15 42.10% 17 47.40% 69 10.50%
4.Physicians (consultants) 57 26 45.60% 22 40.40% O 14.00%
5.no answer 12 0 0.00% 1 100.00% O 0.00%
6.medical assistants 3 0 0.00% 3 100.00% 7 0.00%
7.nurses 51 16 31.30% 28 56.90% 3 11.80%
8.ICU-nurses 47 15 31.90% 29 63.80% 31 4.30%
9.EMS-Paramedics 121 52 43.00% 38 33.90% 13 23.10%
10.EMS-Basics 70 21 29.60% 36 50.70% 18.30%
Profession Nurses (Profession 1, 6, 7, 8) 102 31 30.30% 60 55.90% 11 9.80%
3 Groups Physicians (Profession 3,4) 95 41 28.30% 39 23.10% 15 21.70%
EMS Providers (Professions 9,10) 191 73 50.30% 74 43.50% 44 68.30%
Education Undergraduate 38 17 44.70% 17 44.70% 4 10.50%
Postgraduate 240 83 34.60% 113 47.10% 44 18.30%
Educator 106 43 40.60% 42 49.60% 210 19.80%
No answer 13 4 30.80% 9 69.20% 0.00%
Workplace Ambulance and General practitioner 6 3 50.00% 3 50.00% O 0.00%
No answer 2 1 50.00% 1 50.00% O 0.00%
Primary Hospital 28 14 50.00% 13 46.30% 1 3.60%
Secondary Hospital 35 16 45.70% 15 42.90% 4 11.40%
Tertiary Hospital 86 26 30.20% 48 55.80% 12 14.00%
Tertiary Hospital (University Clinic) 45 12 26.70% 29 64.40% 4 8.90%
N/A 4 2 50.00% 1 25.00% 1 25. 0%
Emergency Medical Services 190 72 37.90% 78 41.10% 40 21.50%
Rehabilitation Hospital 1 1 100.00% O 0.00% 0 0.00%
Exposure to CPR low-exposure to CPR (Professions 7,10,6) 124 37 29.80% 67 54.80% 20 15.30%
high-exposure to CPR (Professions 8,9,1,3,4) 264 108 41.30% 106 42.40% 50 16.30%
Instructor Status according to ERC or AHA Status not according to ERC or AHA 60 32 53.30% 21 35.00% 7 11.70%
BLS 36 21 58.30% 11 30.60% 4 11.10%
ALS/ACLS 33 17 51.50% 14 42.40% 2 6.10%
EPLS/PALS 8 4 50.00% 3 37.50% 1 12.50%

*Please note those 10 participants could not be included in the cluster analysis because of relevant missing data (for in depth description of the cluster analysis method see Section CS3, Appendix C), ICU: Intensive care unit,
EMS: Emergency Medical Service, CRP: Cardiopulmonary Resuscitation, BLS: Basic Life Support, AHA: American Heart Association, ERC: European Resuscitation Council, ALS: Advanced Life Support, ACLS: Advanced
Cardiovascular Life Support, EPLS: European Paediatric Life Support, PALS: Pediatric Advanced Life Support Provider, continuous variables are presented with Means (M) and Standard Deviations (SD) and categorical

variables with numbers (n) and percentages (%).
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questions correctly answered), but had confidence in their own
competencies (M = 4.4 of 5 maximum points for self-reported
competencies).

. Group two (n = 146) was intrinsically motivated (M = 5.7 of 7
points), showed high internal motivation (M = 5.9 of 7 points),
low external regulation (M = 3 of 7 points), and amotivation
(M = 1.6 of 7 points), and was competent (all members passed

the core-knowledge test and had an average of 77% of all the
non-core questions correctly answered) and confident (self-
reported competencies M = 4.6 of 5 points).

. Group three (n = 70) showed little intrinsic motivation (M = 3.4 of

7), low identified regulation (M = 3.6), high external regulation
(M = 4.3 of 7), and high amotivation (M = 4.1 of 7). Additionally,
45 (64.3%) participants in this cluster failed the core knowledge

Table 2 - Descriptive statistics of variables included in the study with the Mean (M) and standard deviation (SD)

for continuous and n (%) for categorical variables.

All participants Experts Recruitables Unawares

M SD M SO M SD M SD
Motivation
Intrinsic 5.4 5.6 5.6 02 59 0.9 3.3 1.2
Identified 1.3 1.4 5.9 1.0 6.2 0.9 3.4 1.5
Extrinsic 5.4 5.6 3.0 1.3 33 1.5 4.4 1.8
Amotivation 1.3 1.4 1.8 08 15 0.6 4.3 1.2
SELF ASSESSMENT
Self: performing CPR 4.4 0.6 4.5 05 43 0.7 4.5 0.6
Self: recognizing cardiac arrest and the indication to start CPR 4.8 0.5 4.8 04 48 0.5 4.8 0.5
Self: error identification 4.8 0.5 4.5 05 45 0.5 4.3 0.7
Self: corrective interventions 4.1 0.8 4.8 0.4 438 0.4 4.8 0.5
Self: feedback reception 4.3 0.8 4.3 0.7 43 0.7 4.1 0.8
Self-reported competencies 4.5 0.5 4.6 04 44 0.5 4.5 0.5
COLLEAGUES
Colleagues: performing CPR 4.7 0.5 4.4 0.7 4.4 0.7 4.2 0.9
Colleagues: recognizing cardiac arrest and the indication to start CPR 4.4 0.7 4.4 0.7 45 0.6 4.3 0.7
Colleagues: error identification 4.0 0.7 4.8 05 438 0.5 4.8 0.5
Colleagues: corrective interventions 4.4 0.7 4.0 0.7 4.0 0.7 4.1 0.7
Colleagues: feedback reception 3.8 0.8 4.5 06 45 0.7 4.4 0.7
Overplacement 0.5 0.7 0.6 07 04 0.7 0.6 0.7
PHYSICIANS
Physicians: performing CPR 3.7 0.9 3.8 0.7 38 0.7 3.9 0.8
Physicians: corrective interventions 3.6 0.8 3.5 09 35 0.9 3.6 1.0
Physicians: feedback reception 3.6 1.0 3.1 09 3.1 0.9 3.3 1.0
Reported competencies of physicians 3.4 0.7 3.4 06 35 0.8 3.3 0.8
Clinical tribalism Physicians vs. Nurses 1 0.9 1.2 08 038 1 1.2 0.9
Clinical tribalism Physicians vs. EMS Providers 1.2 0.9 1.3 09 1 1 1.3 0.8
Nurses: performing CPR 3.2 1.0 3.4 0.8 34 0.8 3.5 0.8
Nurses: corrective interventions 2.9 1.1 2.8 1.1 2.8 1.1 3.0 1.1
Nurses: feedback reception 3.5 0.9 3.5 1.0 35 1.0 3.5 1.0
Reported competencies of nurses 3.3 0.8 3.2 08 3.4 0.8 3.2 0.8
Clinical tribalism Nurses vs. Physicians 1 0.9 1.2 08 038 1 1.2 0.9
Clinical tribalism Nurses vs. EMS Providers 0.7 0.8 0.7 0.7 0.6 0.9 0.8 0.8
EMS providers: performing CPR 4.0 0.7 4.09 0.6 41 0.6 4.0 0.8
EMS providers: corrective interventions 3.5 1.0 3.6 1.0 37 0.8 3.0 1.1
EMS providers: feedback reception 3.7 0.8 3.7 0.8 438 0.5 3.5 1.0
Reported competencies of EMS providers 3.7 0.7 3.8 06 37 0.8 3.7 0.7
Clinical tribalism EMS Providers vs. Physicians 0.9 1 1.1 0.8 0.7 1 1.1 1
Clinical tribalism EMS Providers vs. Nurses 1.15 0.9 1.3 09 1 1 1.3 0.8
Patient Safety attitudes Maximum credible risk for incorrect CPR 4.8 0.6 4.8 05 438 0.5 4.0 0.8
Patient Safety attitudes Experienced Occurrence of this risk 2.6 1.1 2.7 12 25 1.0 25 1.0
Core knowledge test
Passed n=171 43.1% n=146 100% n=0 0% n=25 35.7%
Failed n=226 56.9% 0 0% 181 100% 45 64.3%
Non-core knowledge test 0.71 0.17 0.77 0.15 068 0.16 0.75 0.15
Self-Estimation of corrective interventions of lay helpers 1.2 0.6 1.1 04 1.2 0.6 1.2 0.6
Self-Estimation of corrective interventions of first aid helpers 1.7 0.7 1.2 05 13 0.7 1.2 0.6
Self-Estimation of corrective interventions of nursing students 1.2 0.6 1.1 05 12 0.7 1.2 0.6
Self-Estimation of corrective interventions of nurses 1.3 0.7 1.2 06 1.4 0.8 1.3 0.7
Self-Estimation of corrective interventions of nursing trainers 1.6 0.9 1.4 08 1.6 1.0 1.6 0.9
Self-Estimation of corrective interventions of medical students 1.3 0.7 1.2 06 1.6 0.8 1.3 0.5

(continued on next page)
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Table 2 (continued)

All participants Experts Recruitables Unawares

M SD M SD M SD M SD
Self-Estimation of corrective interventions of interns 1.6 1.0 1.5 0.9 1.7 1.0 1.7 1.1
Self-Estimation of corrective interventions of consultants 2 1.3 1.8 114 210 1.3 2.1 14
Self-Estimation of corrective interventions of heads of departments 2.1 1.4 1.9 1.3 22 1.5 2.1 1.5

EMS: Emergency Medical Services, CRP: Cardiopulmonary resuscitation, Motivation was measured with Situational Motivational Scale comprising four
dimensions (intrinsic motivation, identified regulation, external regulation and amotivation) as an index of four items using an ascending 7-Point Likert scale ranging
from completely disagree (1) to completely agree (7), self-reported competencies: index of five items referring to Self: performing CRP, Self: recognizing cardiac
arrest and the indication to start CPR, Self: error identification, Self: corrective interventions and Self: feedback reception on an ascending 5-Point Likert scale
ranging from completely disagree (1) to completely agree (5), reported competencies of physicians, nurses and EMS providers: index of the five items referring to
performing CPR, recognizing cardiac arrest and the indication to start CPR, error identification, corrective interventions and feedback reception of physicians,
nurses or EMS Providers on an ascending 5-Point Likert scale ranging from completely disagree (1) to completely agree (5), overplacement score is calculated as
the mean of the differences between corresponding items of self-assessment and assessment of colleagues of the same profession (e.g., the values of Colleagues:
performing CPR were subtracted from the Self: performing CPR) ranging from — 4 to 4, clinical tribalism is calculated as the mean difference between the reported
competencies for one own profession and other professionals (e.g., Clinical tribalism physicians vs. nurses: mean of the differences between each five items
referring to physicans’ and nurses’ competencies rated only by physicians) ranging from — 4 to 4, patient safety attitudes-maximum credible risk for incorrect CPR:
measures the risk on an ascending 5-Point Likert scale from (1) without consequence (1) to lethal (5), Patient Safety attitudes-Experienced Occurrence of this risk:
an ascending 5-Point Likert scale from uncommon (1x > 3 years) (1) to very often (once per month) (5), core knowledge test: results of three core questions (see
Table AQ2) with passed-participant answered all three core questions correctly and failed-participant failed at least one core question, non-core knowledge test: the
proportion of correctly answered 12 non-core questions (see Table AQ2, Appendix A) ranging from 0 to 1, self-estimation of corrective interventions of lay helpers,
first aid helpers, nursing students, nurses, medical students, interns, consultants and head of the departments: ascending 5-Point Likert scale from completely

disagree (1) to completely agree (5).

test and had an average of 74% of all the non-core questions cor-
rectly answered. This group rated their competencies in BLS
highly (M = 4.5 of 5). According to the AHA and ERC, 8.7% par-
ticipants had an instructor certificate.

These findings reject the null hypothesis HO3 and showed that in
the present study, the three-cluster structure explains the associations
between overestimation and learning motivation. Thus, the partici-
pants can be grouped according to their overestimation and learning
motivation as “recruitables” (group one), “experts” (group two), and
“unawares” (group three). The proportion of participants who reported
being certified instructors differed across the clusters
(%3(2,397) = 7.83, p = 0.02). The proportion of certified instructors
was higher than expected in group two (“experts”) and lower in group
one (“recruitables”), which demonstrates the external validity of the
cluster solution. The cluster profiles are listed in Tables 1 and 2.
Fig. 1 illustrates the distribution of the four motivational dimensions,
as well as the non-core knowledge test across the clusters. The results
of the post-hoc tests for the paired differences of Tamhane for the four
motivational dimensions, self-reported competencies, and non-core
knowledge test are shown in Tables B1-6 (Appendix B).

Hypothesis HO4 (presence of clinical tribalism) was partially
rejected, as our results confirmed the presence of clinical tribalism.
Nurses estimated competencies of other nurses above those of
physicians in performing CPR (#102) = 8.21, p < 0.001;
D, = 0.64), corrective interventions (#102) = 2.99; p < 0.01,
D, = 0.30), and feedback reception (#102) = 15.83; p < 0.001;
D, = 1.56, see Table A7, Appendix A. This was also the case for
comparison with EMS providers concerning performing CPR (t
(101) = 5.09; p < 0.01; D, = 0.50,), corrective interventions (t
(101) = 5.69, p < 0.001, D, = 0.57), and feedback reception (t
(101) = 12.99, p < 0.001; D, = 1.29 see Table A13, Appendix A).
The nurses’ clinical tribalism did not correlate with the four aspects
of learning motivation, which partially accepts the null hypothesis
HO4 (see Tables A8—12, A14—A18, Appendix A).

The physicians showed similar results as they overplaced their
colleagues above nurses in performing CPR (#95) = 9.55;
p < 0.001; D, = 0.98), corrective interventions (#(95) = 10.85,
p < 0.001; D, = 1.11), and feedback reception (t(95) = 10.70;
p < 0.001; D, = 1.09, see Table A19), as well as over EMS pro-
viders (#95) = 3.26-11.05; p < 0.001, D, = 0.33-1.13, see
Table A25) in all the three competencies. Additionally, the physi-
cians showed a moderate but significant correlation of clinical trib-
alism with the nurses (r = — 0.29; BCa 95% CI [-0,39; —0.07];
p = 0.03) and a weak correlation of clinical tribalism with the
EMS providers (r = — 0.23; BCa 95% Cl [-0.44; —0.12];
p = 0.04), which resulted in lower extrinsic motivation (see Tables
A20-A24 and A26-30, Appendix A).

Similarly, the EMS providers also showed a high estimation of
their professional group for all the three competencies versus nurses
(#(198) = 17.17-21.32; p < 0.001; D, = 1.23-1.53, see Table A31)
and physicians ({(193) = 16.21-24.05; p < 0.001, D, = 0.73-1.73,
see Table A37). The EMS providers’ clinical tribalism did not corre-
late with learning motivation (see Tables A32—-A36 and A38-A42,
Appendix A).

Discussion

To our knowledge, this is the first study to show overconfidence
effects, such as overplacement and overestimation in BLS and their
relationship to learning motivation.

We were able to show that some professionals (29%) were con-
fident and many (61%) were overconfident. Furthermore, our find-
ings demonstrate that this overplacement is significant, as the
effect sizes are regularly above 0.8. A total of 146 participants were
competent (“experts” — who justifiably overplaced themselves),
whereas others were incompetent, and therefore, overconfident.
The overconfident group was divided into highly motivated (181 “re-
cruitables”) and unmotivated learners (70 “unawares”). Our findings
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Clusteranalyses Groups for BLS
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Fig. 1 - Three clusters yielded from a two-step cluster analysis based on motivation to learn and overestimation
(self-reported competencies and expressed knowledge level) regarding basic life support (BLS), (see Section CS3
and CS4, Appendix C, for detailed information on the method). Left y-axis shows four dimensions (intrinsic
motivation, identified regulation, external motivation and amotivation) of the Situational Motivation Scale (SIMS)
(ascending from 1 to 7 points). Colors indicate for the motivation type: Blue for intrinsic motivation, orange for
identified regulation, grey for extrinsic motivation and yellow for amotivation. Right y-axis shows percentage of
correct answers in Non-Core-Questions (green line, ranging from 0-1). Core questions were correctly answered only
by “experts” n = 181, whereas all “recruitables” n = 146 failed the core test and 45 (64.3%) of n = 70 “unawares”
failed this test. However, intrinsic motivation (“I want to learn”), identified regulation (“It’s my duty to learn”),
external regulation (“my boss wants me to learn”), amotivation (“l do not want to learn”) and results of the non-core
knowledge test differed significantly (p < 0.05) between at least two of three clusters (one way-analysis of variance
with the Tamhane-T2 post-hoc pair comparison test using bias-corrected and accelerated (BCa) 95% Confidence
Intervals in all five variables intrinsic motivation, identified regulation, extrinsic regulation, amotivation and non-
core knowledge test: F (2,396) = 5.50-336.47, p < 0.001, with eta-squared (5%) = 0.47-0.63 indicating strong effect
sizes for dependent variables intrinsic motivation, identified regulation and amotivation, 42 = 007-0.08 indicating
medium effect size for external regulation and non-core knowledge test). Regarding intrinsic motivation and
identified regulation the Tamhane-T2 post-hoc test revealed that “experts” were significantly stronger intrinsic
motivated and showed stronger identified regulation to attend a training refreshing BLS in comparison to
“unawares” and “recruitables”, p < 0.01. In addition, “recruitables” showed stronger intrinsic motivation and
identified regulation compared to “unawares” p < 0.01. Regarding external regulation and amotivation “experts” and
“recruitables” did not significantly differ, p > 0.05. However, in comparison to “unawares” both “experts” and
“recruitables” showed lower external regulation as well as amotivation p < 0.01. “Experts” showed significantly
better performance on the non-core knowledge test than “unawares” and “recruitables” p < 0.01, wherein there was
no significant difference in the performance between “unawares” and “recruitables” p > 0.05. For more information
on the results of the Tamhane-T2 post-hoc contrast tests see Tables B4-B9, Appendix B.

are consistent with the findings of our previous work,° literature on
overconfidence in general,®'"'2"*15 on clinical tribalism,'® and
flawed self-assessment in resuscitation proficiency.?® Unfortunately,
the problem of high self-esteem and resistance to educational pro-
grams is well-known.®'®,

Furthermore, we showed that these groups are not limited to the
educational status of BLS providers. In all the three clusters, we

detected individuals who encountered CPR situations both seldomly
and regularly. We found beginners, experienced providers, and even
instructors among all the three groups, especially among the “una-
wares.” Sixty-four instructors failed the core knowledge tests. Of
these, 15 were grouped as “unaware instructors” (of which seven
were certified AHA or ERC instructors) and 49 were “recruitable
instructors” (28 of the 49 were certified AHA or ERC instructors).
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These groups of overconfident instructors might pose a risk to
patients as they might teach BLS that is inconsistent with interna-
tional recommendations, or they may teach students false,
resource-consuming, time-consuming, or unnecessary contents.?*
Consequently, BLS quality management, including reassessments
of instructors, may be required to transform “recruitable” and “una-
ware” instructors into “expert” instructors. This might be easier for
the “recruitables” than for “unawares,” and it poses the question of
whether categorical assessments of instructors should be promoted,
as already suggested/demanded by the AHA. According to the AHA
official “Program Administration Manual”*® and discipline-specific
instructor manuals (e.g. BLS),®' beneath other requirements, all
active AHA instructors must be directly re-evaluated (monitored)
every-two years by a training faculty member for their teaching qual-
ities and competencies in conducting AHA courses. This accounts
for all training course formats (e.g., BLS, ACLS,*® and pediatric
advanced life support®) separately.

Moreover, clinical tribalism was present among the participants,
which suggests the need for more interprofessional collaboration,
as this is known to decrease the harmful effects of clinical tribalism
on patient and teams.'® In other words, interprofessional training®*
might lower these harmful effects, whereas multi- or mono-
professional training might be a source of error, especially in teams
with members of different professions.*®

Our study has several limitations. First, because we conducted
the study within a small group in Germany, it may have caused a
selection bias and limited the study’s generalizability across Ger-
many and other countries. This is important because national regu-
lations for BLS differ in countries. However, overconfidence is
known to be a worldwide phenomenon that is innate to human
nature,® thereby providing room for future scientific investigations
and being acknowledged by training curriculum developers (e.g.,
ERC and AHA) for train-the-trainer and resuscitation courses, faculty
members, instructors, providers, medical supervisors, patient safety
officers, and risk and quality managers.

Second, in this study, we did not examine the entire spectrum of
essential competencies in BLS providers on overconfidence and
learning motivation. Competencies do not only consist of factual
knowledge, which we tested as a surrogate parameter for other
learning dimensions.®® Moreover, BLS attitudes, psychomotor skills,
problem solving, and real-world behavior could not be measured and
should be assessed in future research.

Furthermore, the SIMS score® is an assessment tool developed
for school subjects, such as physical education. We transferred the
use of the tool to medical education with sufficient face, content,
and construct validity (see Fig. B4, Appendix B) in this study and
our previous study.?’ However, criterion validity may be added in
future projects.

Additionally, a sample size of approximately 400 healthcare
workers is sufficient for hypothesis generation.®” However, owing
to selection bias, response rate, response burden, and ceiling
effects, we might not have detected all possible overconfidence
effects. For future investigations, closed and complete surveys in
more defined populations may be advisable to clarify concealed
effects, as there may be further undetected subgroups. However,
this survey was not intended to represent the national situation in
Germany regarding learning motivation in BLS. In contrast, we
intended to generate further hypotheses for research in the field
of learning motivation in BLS, which would be especially useful
for instructors. First, we hypothesize that overconfidence effects

are also present in other learning dimensions, which should be
tested using this instrument. The second hypothesis is that real-
time observation of BLS on a manikin or in clinical practice (re-
specting practical and ethical concerns) could provide further
insight into the effects of overconfidence. The third hypothesis is
that allocation to one of the clusters changes over time. For exam-
ple, it seems logical that “recruitables” may be beginner learners
who then develop into “experts” or “unawares.” Furthermore, we
do not know the reasons, triggers, timing, process, and motivation
for changing between these groups, or whether it is simply a
question of time, experience, or disregard.

Conclusions

In this study, we demonstrated the presence of overconfidence
effects in BLS competencies and their rather complex link to different
learning motivation types, namely confident and motivated “experts,”
overconfident and motivated “recruitables,” and overconfident and
unmotivated “unawares.” All the three groups consisted of healthcare
workers from different professions and educational backgrounds.
There is a need to concentrate on unmotivated and overconfident
instructors, as they can potentially transfer false information to learn-
ers. Furthermore, we identified the presence of clinical tribalism
among all professions and a negative correlation with extrinsic moti-
vation for physicians. Considering the selection bias and using factual
knowledge as a surrogate parameter for competence, our findings
may impact future investigations of medical education in BLS.
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