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ABSTRACT

Introduction Lifelong learning is the foundation for
professionals to maintain competence and proficiency

in several aspects of economy and medicine. Until now,
there is no evidence of overconfidence (the belief to

be better than others or tested) and clinical tribalism

(the belief that one’s own group outperforms others) in
the specialty of health economics. We investigated the
hypothesis of overconfidence effects and their relation to
learning motivation and motivational patterns in healthcare
providers regarding healthcare economics.

Methods We conducted a national convenience online
survey of 116 healthcare workers recruited from social
and personal networks to detect overconfidence effects
and clinical tribalism and to assess learning motivation.
Instruments included self-assessments for five learning
dimensions (factual knowledge, skills, attitude, problem-
solving and behaviour) and a four-item situational
motivation scale. The analysis comprised paired t-tests,
correlation analyses and two-step cluster analyses.
Results We detected overplacement, overestimation and
signs of clinical tribalism. Responders in the physician
subgroup rated themselves superior to colleagues and that
their professional group was superior to other professions.
Participants being educators in other competencies
showed high overconfidence in health economics. We
detected two groups of learners: overconfident but
motivated persons and overconfident and unmotivated
learners. Learning motivation did not correlate with
overconfidence effects.

Discussion We could show the presence of
overconfidence in health economics, which is consistent
with studies in healthcare and the economy. The
subjective perception of some medical educators, being
role models to students and having a superior ‘attitude’
(eg, morality) concerning the economy may foster
prejudice against economists as students might believe
them. It also may aggravate moral distress and disrupts
interactions between healthcare providers managers
and leaders. Considering the study’s limitations, lifelong
interprofessional and reflective training and train-the-
trainer programmes may be mandatory to address the
effects.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= National and multicentre sampling.

= Numerically small sample size in a convenience
sample setting.

= Adequate power results due to partially high effect

sizes.

INTRODUCTION

Background and rationale

Lifelong learning is a core competency of all
healthcare providers.l Learning applies to
core competencies of a particular specialty
(eg, surgery, dermatology or emergency
medicine) and skills and knowledge in auxil-
iary but multiprofessional and multidisci-
plinary areas. These are, for instance, patient
safety, workplace safety and data safety. Health
economics is a supplementary but dominating
field in daily practice for most healthcare
providers. It focuses on hospital administra-
tion, distribution of limited financial and
personal resources, hospital planning and
development, financial risk management,
and hospital leadership. Typically, econo-
mists in hospitals are directors and managers
guiding healthcare professionals and making
strategical decisions. This typically affects the
dependent and (subjectively) ‘powerless’
healthcare workers.

Learning motivation in health economics
is crucial to attending training formats and
gathering and maintaining expertise for
efficient communication and collaboration,
ensuring patient, workplace and institutional
safety. For healthcare providers in leader-
ship positions, incompetence, malpractice
and medical error in health economics may
endanger all three safety areas,” for example,
when financial support is erroneously
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allocated away from efficient or critical to inefficient
projects.

In times of staff shortage, ageing, technological
complexity and ecological and geopolitical threats to the
healthcare systems, unsafe care due to medical error is
an additional risk, accounting for about 15% of medical
investments.® Consequently, learning is mandatory to
raise patient safety and lower risk for healthcare systems.
Unfortunately, subjective self-assessment of learning
needs is a poor predictor of objective competence*™ and
is prone to bias-like overconfidence effects.

Overconfidence effects consist of different entities:
overplacement (the belief to be better than others), over-
estimation (the belief to be better than tests reveal) and
overprecision (the belief to know the truth).® An addi-
tional effect is the in-group bias of the clinical tribalism
phenomenon (the belief that the own group is superior
to other groups).” In healthcare, our working group
detected these effects in different settings concerning
hand hygiene,*"" basic life support,'* second victim
management,13 dysphagiology (under review), and point
of care ultrasound (under review). Four of these studies
revealed three different types of motivated learners: moti-
vated, confident and competent ‘experts’, motivated but
overconfident ‘recruitables’, and amotivated as well as
overconfident ‘unawares’.'? 13

In economics and finances, there are various studies
on overconfidence, for example, in Chief Executive Offi-
cers (CEOs)"'® and corporate and bank failure.'® 7 To
our knowledge, there is no evaluation of overconfidence
in the discipline of health economics yet, and there are
no studies about overconfidence and its contribution to
learning motivation in medical economics either.

Thus, we postulated that it is also detectable in health
economics.

Furthermore, while one might expect that overconfi-
dence would lead to low learning motivation (‘I am the
best! Why should I attend training?’), our preceding
studies on the three clusters of learners in other medical
competencies showed that this was not true, with some
confident experts staying motivated and poor providers
losing all motivation to learn. This phenomenon is
known as the Matthew effect.’® ' In sum, the different
overconfidence effects in health economics and their link
to learning motivation remain unknown. This knowledge
gap is even more prominent as learning motivation and
competence are not simple entities:

According to the self-determination theory, motiva-
tion can be subdivided into intrinsic motivation (I want
to learn), identified regulation (I have to learn, as I am
a specialist), extrinsic motivation (my boss urges me to
learn) and amotivation (I do not want to learn).?’ One
method of measuring motivation, according to Deci’s
theory, is the Situational Motivation Scale (SIMS),
which was initially validated for physical education.?!
According to the revised Bloom’s taxonomy, learning
to gain competence can be divided into the dimensions
of ‘factual knowledge’ (eg, knowing about different tax

laws), ‘psychomotor skills” (eg, calculating cashflow from
numbers), ‘attitude’ (eg, aspects of morality and ethics on
economics), ‘problem-solving’ (eg, what can I do, when
laws of two countries differ?) and ‘behaviour’ (behaviour
on economy in real life).****

To gather more information about the interaction of
learning motivation and overconfidence and whether
we face a prototypical learning phenomenon in medical
education, we transferred our methodology from previous
fields (hygiene, life support, second victim phenomena,
dysphagiology and sonography) to health economics.

Objectives

In this project, we focus on the occurrence and interac-

tion of overconfidence effects and learning motivation in

health economics. We hypothesised:

1. Overplacement effects are detectable in the learning
dimensions of factual knowledge, psychomotor skills,
attitude, problem-solving and behaviour concerning
health economics. Overplacement is suggested when
subjective assessments of one’s own and assessment of
others differs in favour to self-assessment.

2. Overestimation effects are detectable in factual
knowledge in health economics, suggested when self-
assessment is above average, but a knowledge test on
economic basics differs from the results of a group of
experts.

3. Clinical tribalism effects are detectable in health eco-
nomics for the five learning dimensions. Clinical trib-
alism is suggested when assessment of the own profes-
sional group and the assessment of other professionals
differs in favour to the own profession.

4. Learning motivation in health economics can be de-
tected in three patterns (experts, recruitables and un-
awares) as in previous studies.

METHODS

We conducted a cross-sectional convenience sampling
online survey among healthcare providers in Germany.
We developed the survey with 27 questions in a group of
three physicians (MB, SBu, SBe), one psychologist (MTK)
and one physician who graduated in economy and quality
management (RS) to ensure face and content validity.
Internal consistency was assessed post hoc. The study
population included healthcare providers from all profes-
sions, at least three regions (Hamburg, Munich, and
Constance), and included undergraduates and postgrad-
uates. We recruited additional participants via personal
networks and social media boards with or without links to
health economics (Xing, LinkedIn, Facebook). All data
available were used. IP addresses were blinded towards
the investigators. The data were regularly screened for
survey fraud and other biases.**

Variablesincluded demographic and psychometric data,
self-assessment in health economics concerning five taxo-
nomic learning dimensions, assessment of other medical
staff concerning five taxonomic learning dimensions,
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measurement of learning motivation, estimation of risks
according to ISO 31000% and adapted k-prim questions
on medical economics to assess factual knowledge: These
questions comprise statements with questions whether
they are either true or false or not known®). A version
using the Al translation engine DeepL of the German
questionnaire is available in online supplemental file A.
Core questions about the assessment of own competen-
cies of those of others are shown in box 1.

We used an ascending seven-point Likert scale to assess
the learning dimensions for oneself and others and the
four items on learning motivation. The risk assessment
included an ascending ordinal scale (minor, small, severe,
critical and catastrophic effect).

Measurement

The survey included seven demographic items about
sex, age, profession, educational grade, education in
economics and current workplace. Question 8 was the
Big Five Inventory-10,%” measuring the five psychometric
properties using a 5-point Likert scale. Question 9 was
a short version of the SIMS scale® measuring the four
dimensions of motivation by single items. Questions 10-13
comprised five items using a 7-point Likert scale each
assessing the taxonomic learning dimensions (knowl-
edge, skills, attitudes, problem-solving and behaviour) for
the self and assessment of other physicians, nurses and
hospital managers. Other professional groups were not
assessed due to the response burden. Questions 14-17
comprised questions about the maximum credible harm
for patient safety, hospital safety and witnessed occur-
rence.”® Questions 18-27 were modified k-prim ques-
tions (true/false/do not know) about different aspects
of health economics created by the leading investigator
according to the German Master of Health Economics
curriculum and checked by two external medical econ-
omists. We counted false answers and ‘do not know’ as
incorrect answers. Persons interrupting the questionnaire
at this point were assigned zero points as would be done
in educational testing. We excluded participants quitting
the questionnaire at an earlier stage of progress before
the overestimation analysis.

Statistics

Statistics included data processing and evaluation using
Microsoft Excel (Microsoft, Redmond, Washington,
USA) and SPSS V.28.0 (IBM).

We calculated the internal consistency of the question-
naire using Guttman’s criteria and Cronbach’s alpha.
We considered internal consistency to be adequate for
r>0.6. Additionally, we assessed the quality and consis-
tency of the k-prim questions using discriminative power
by Spearman correlations. We assumed good question
quality for p>0.3.%

We tested hypotheses 1-3 for physicians and nurses
using paired t-test and effect size estimations (hedge-
corrected Cohen’s D) with interpretation to Cohen.™ We
also applied Bonferroni adjustments to the p values. We

Box 1 Translation of the 20 core questions of the study
assessed the 5 learning dimensions. Participants answered
the five questions about their competencies and five each

about the competencies of other persons: physicians,
nurses and managers. Answers were given on a 7-point
Likert scale.

Please answer the questions related to your competencies
in the application of medical economic skills and methods
(eg, preparing and evaluating balance sheets and
performance measures, preparing and handling billing
statements, controlling skills, personnel discussions,
quality and risk management, marketing strategies,
hospital and practice management, logistics, healthcare
organisation, insurance systems).*

= | have technical knowledge of these methods.

= | am well-trained in the practice of these methods.

= My attitude towards these methods takes patient safety into account.
= When | use these methods, | can improvise.

= | use these methods all day long.

Please answer the questions related to the competencies

of medical professionals in the application of medical

economic skills and methods

= They have technical knowledge of these methods.

= They are well trained in the practice of these methods.

= Their attitude towards these methods takes into account patient
safety.

= When they use these methods, they can improvise.

= They use these methods all day long.

Please answer the questions related to the competencies

of nursing professionals in the application of medical

economic skills and methods

= They have technical knowledge of these methods.

= They are well-trained in the practice of these methods.

= Their attitude towards these methods takes into account patient
safety.

= When they use these methods, they can improvise.

= They use these methods all day long.

Please answer the questions related to competencies

MANAGEMENT PERSONNEL in the application of medical

economic skills and methods (eg, preparation and

evaluation of balance sheets and performance measures,

preparation and handling of accounts, controlling skills,

personnel discussions, quality and risk management,

marketing strategies, hospital and practice management,

logistics, healthcare organisation, insurance systems).*

= They have technical knowledge of these methods.

= They are well trained in the practice of these methods.

= Their attitude towards these methods takes into account patient
safety.

= When they use these methods, they can improvise.

= They use these methods all day long.

Questions marked with an asterisk (*) were mandatory questions.

identified overplacement (hypothesis 1) when assessing
answers for oneself compared with answers concerning
persons of the same profession. Overplacement was
assumed when persons rated themselves to be significantly
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better than others. We repeated this process for each of
the five learning dimensions in health economics. Over-
estimation (hypothesis 2) was assumed for those persons
without economical education estimating themselves
to be well educated concerning factual knowledge, but
scoring significantly lower in the knowledge test than
those participants with economical education. Clinical
tribalism (hypothesis 3) was assessed according to hypoth-
esis 1 but by comparing the own occupational group with
others. We conducted paired t-tests in this comparison
for each of the learning dimensions, applying Bonferroni
adjustments to the p values. We examined participant
heterogeneity and aimed to group them into homoge-
neous clusters based on their knowledge assessment,
motivation to learn, and performance on the knowledge
test. This was accomplished through a two-step cluster
analysis, treating the four motivational dimensions and
the knowledge test as continuous variables. All contin-
uous variables underwent automatic z-standardisation
in the programme before analysis. The determination
of the cluster count was not predefined; instead, the
algorithm autonomously identified the optimal cluster
solution (a maximum of 15 clusters was applied). The
distance measurement employed was Euclidean distance.
The analysis was repeated with different fit indices—
Bayes information criterion and Akaike information
criterion. Subsequently, we assessed the efficiency of the
proposed cluster solution by reviewing the mean Silhou-
ette coefficient for cohesion and separation. A Silhouette
coefficient above 0.25 is deemed sufficient, and values
exceeding 0.45 are considered good. The correlations
between overconfidence and the analysis of the influence
of psychometric parameters were conducted using Pear-
son’s correlation analyses. To improve the robustness of
estimations, SEs and ClIs, we conducted bias-corrected
bootstrapping with a CI of 95% based on 1000 samples.

Patient and public involvement
None.

RESULTS

Questionnaire

We assessed the quality of the questionnaire post hoc.
The reliability was sufficient with Guttman’s criteria
(A-1 to A-6) ranging from 0.83 to 0.96 and a Cronbach’s
alpha of 0.94. K-prim questions showed good discrimi-
native power for economic key figures (p=0.7, p<0.001),
the political composition of the German Federal Joint
Committee (G-BA) (p=0.87, p<0.001), hospital finances
(p=0.66, p<0.001), quality indicators (p=0.72, p<0.001),
diagnosis-related group calculation (p=0.8, p<0.001),
legal regulation of working time (p=0.49, p<0.001), stake-
holder analysis (p=0.76, p<0.001), shareholder analysis
(p=0.7, p<0.001), billing regulations (p=0.78, p<0.001)
and medical patent protection (p=0.78, p<0.001).

Participants
Altogether 116 participants (32% male, 0% non-binaries
or others each) responded, with 66 completing the whole

questionnaire. Age ranged from 22 to 68 years (mean
42.5 years, SD 10.4). Of all participants, 49 were nurses
(42.7%), 38 (32.8%) physicians, 22 paramedics (19%)
and 7 other medical professionals. 20 persons (17.2%)
were educated in medical economics previously, and 9
were still training in economics during the survey.

Results on overplacement

Physicians (n=29) assessed themselves (M=3.6, SD=1.9)
to be better than others (M=3.1, SD=1.6) in factual
knowledge about health economics (p=0.04, D=0.33).
This was also the case in psychomotor skills in health
economics (M=3.2, SD=1.7 for self and M=2.8, SD=1.6
for others) but with no significance (p=0.051, D=0.31),
for the learning dimensions attitude (self: M=4.6, SD=1.8
others: M=4.0, SD=1.7) with medium effectsize (p=0.015,
D=0.42), problem-solving (self: M=3.5, SD=1.6, others:
M=3.3, SD=1.7) missing significance (p>0.05, D=0.21)
and behaviour (self: M=2.7, SD=1.6. others: M=2.2,
SD=1.2) with medium effect size (p=0.025, D=0.37).
The results for the three main professions (physicians,
nurses, economists) rated by physicians are available in
figure 1.

Physicians lacking economic education assessed
themselves as inferior to those with completed educa-
tion in health economics (p<0.001 for ‘“factual knowl-
edge’ with M=3.27and SD=1.6 for self and M=5.14and
SD=1.6 for others. p<0.001 for ‘psychomotor skills” with
M=2.73 and SD1.6 for self and M=4.93 SD=1.9 for others,
p=0.008 for ‘attitude’ with M=4.23 SD=1.8 for self and
M=5.8 SD=1.0 for others and p=0.003 for ‘behaviour’
with M=2.6 SD=1.4 for self and M=4.0 SD1.6 for others),
except for the dimension of ‘problem-solving’. In
contrast, the physicians in training significantly rated
themselves superior to inexperienced physicians and
postgraduates in health economy (p=0.018). Results are
shown in table 1.

In 26 nurses, we could not detect differences in
assessing their and other nurses’ competencies in all 5
learning dimensions (p>0.05). Our questionnaire only
assessed the competencies of physicians and nurses, not
other healthcare providers. In summary, hypothesis 1
(testing the presence of overplacement) was confirmed
for physicians but not for nurses.

Results on overestimation

Overestimation (that could only be measured for knowl-
edge in this study) could be confirmed for 23 persons
of all professions without formal economic education
but mostly or strongly agreeing with the item on being
well educated in economics. This group strongly agreed
to have good factual knowledge and scored significantly
(p=0.045) fewer points in the factual knowledge test
(M=12.18, SD=15.2) compared with educated responders
with high self-assessment (M=27.3, SD=11.9). Conse-
quently, hypothesis 2 testing overestimation could be
confirmed.
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Assessment by Physicians concerning Health Economics
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Figure 1 Assessment of competencies by physicians compared with other physicians. The x-axis shows the five learning
dimensions with bars for self-assessments (blue) and other physicians (orange). The y-axis shows mean estimations on the

7-point Likert scale (0-6). Asterisks (*) indicate significant results.

Results on clinical tribalism

The results on clinical tribalism are available in figures 2
and 3. Physicians rated their occupational group to be
better educated in economics in all learning dimensions
than nurses with high effect sizes for factual knowledge
(M=3.11, SD=1.7vs M=2.2, SD=1.1, p=0.002 and D=0.7),
psychomotor skills (M=2.8 SD=1.5vs M=1.9, SD=I1.1,
p=0.003 and D=0.79), attitude (M=3.9, SD=1.7vs M=2.6,
SD=1.2, p=0.003 and D=0.8) and problem-solving (M=2.2,
SD=1.1vs M=1.8, SD=1, p=0.011and D=0.6).

Compared with economists, physicians rated their
colleagues to be inferior in knowledge (M=3.11; SD=1.7vs
M=4.3; SD=1.8, p=0.002, D=0.61), skills (M=2.8, SD=1.5vs
M=4.0; SD=1.7, p=0.001, D=0.6) and behaviour (M=2.2,
SD=1.1vs M=4.1; SD=1.8, p<0.001, D=1.0). For problem-
solving, there was no significant difference (M=3.25,
SD=1.7vs M=3.7; SD=1.5; p>0.05, D=0.06), for attitude

physicians rated themselves to be superior to economists
(M=3.9, SD=1.7vs M=2.9; SD=1.5, p<0.002, D=0.6).
Nurses estimated their occupational group slightly
superior to physicians in knowledge (M=4.15, SD=1.4vs
M=3.7; SD=1.6, p>0.05, D=0.4), skills (M=3.7, SD=1.6vs
M=3.4; SD=1.6, p>0.05, D=0.3) and behaviour (M=3.35,
SD=1.4vs M=2.9; SD=1.5, p=0.051, D=0.33) partially with
near misses in significance. For problem-solving (M=3.7,
SD=1.6vs M=3.2; SD=1.8, p=0.036, D=0.36) and attitude
(M=4.81, SD=1.7vs M=4.1; SD=2.0, p=0.006, D=0.52)
nurses rated themselves superior to physicians.
Compared with economists, nurses rated their factual
knowledge (M=4.15, SD=1.4vs M=4.5; SD=1.7, p>0.05,
D=0.16) and skills (M=3.7, SD=1.6vs M=4.2; SD=1.9,
p>0.05, D=0.19) to be inferior compared with economists,
missing significance but with small effect sizes towards
economists’ superiority. They rated themselves superior

Table 1 Assessments of 29 physicians and comparison of their estimation for their own competencies compared with others.

Parameter Mean (self) SD (self) Mean (others) SD (others) P value Cohen’s D
Factual knowledge 3.6 1.9 3.1 1.6 0.04 0.33
Psychomotor skills 3.2 1.7 2.8 1.6 n.s. 0.31
Attitude 4.6 1.8 4.0 1.7 0.015 0.42
Problem-solving 3.5 1.6 3.3 1.7 n.s. 0.21
Behaviour 2.7 1.6 2.2 1.2 0.025 0.37

Significant p-values are marked in bold.
n.s., not significant.
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Estimations by Physicians
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Figure 2 Physicians rating their own (Phys-Phys) nurses’ (Phys-Nurse) and economists' (Phys-Oec) aspects of competence.
The x-axis shows the five learning dimensions with bars for physicians rating physicians (blue), nurses (orange) and economists
(grey). The y-axis shows the mean estimations on the 7-point Likert scale.

in problem-solving but missing significance (M=3.8,
SD=1.7vs M=3.6; SD=1.8, p>0.05, D=0.13). For attitude,
they rated themselves to be inferior (M=3.35, SD=1.4vs
M=3.9; SD=2.0, p>0.05, D=0.25). As in physicians, nurses
rated themselves as superior in attitude compared with
economists (M=4.81, SD=1.7vs M=4.1; SD=1.9, p=0.016,
D=0.44).

Consequently, and especially regarding the learning
dimension ‘attitude’, overplacement of the own occupa-
tional group above other groups and an expert group was
confirmed, thereby validating hypothesis 3, that is, the
presence of clinical tribalism.

Cluster analysis

We identified two clusters using the two-step cluster
analysis, with an appropriate Silhouette coefficient(see
figure 4): cluster A showed average intrinsic motivation
(M=3.88; SD=1.2), identified regulation (M=3.9, SD=1.9),
extrinsic motivation (M=3.9, SD=1.9) and amotivation
(M=3.6; SD=1.67). Participants showed a mean test result
of 17 (M=17.2; SD=12.3). Cluster B was not intrinsically
motivated (M=1.9; SD=0.7), not identified regulated
(M=1.7; SD=0.8), strongly extrinsically motivated (M=5.5;
SD=1.4) and amotivated (M=6.0, SD=1.1) with a slightly

Estimations by Nurses
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0 I II III III
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W Nurse - Phys  ® Nurse - Nurse  ® Nurse - Oec

Figure 3 Nurses rating their own (Nurse-Nurse), physicians (Nurse-Phys) and economists’ (Nurse-Oec) aspects of
competence. The x-axis shows the five learning dimensions with bars for physicians (blue), nurses (orange) and economists
(grey). The y-axis shows mean estimations on the 7-point Likert scale.
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2-Step Cluster Analysis

CLUSTER A

mmm (NTRINSIC  mmmmm IDENTIFIED s EXTRINISC

19,5

19

CLUSTER B

AMOTIVATED e TEST-RESULT

Figure 4 Cluster formation. The left y-axis showed motivation results (7-point Likert with 7=maximum motivation and
1=no motivation), and the right y-axis shows test results in points (blue graph). X-axis shows cluster A (‘recruitables’) and B
(‘unawares’) with different motivation dimensions: intrinsic (blue), identified regulated (orange), extrinsic (grey) and amotivated

(yellow).

higher test result (M=19.0; SD=13). No demographic
differences except for age and extraversion were found
between the clusters: persons in cluster B were older than
in cluster A (M=45.4; SD=9.9vs M=40, SD=10.1, p=0.036)
and had higher extroversion (p=0.033). Participants in
cluster B rated risk to institutions in case of an economic
error higher than in cluster A (low risk 0 vs 1, moderate
risk 16 vs 6, critical 6 vs 27 and catastrophic 2 vs 8 partic-
ipants in clusters A and B). This was reproducible for
potential harm to patients (low risk 2 vs 0, moderate risk 8
vs 13, critical 13 vs 22 and catastrophic 1 vs 7 participants
in cluster A and B). Nobody rated the risk to be ‘minor’.

Consequently, our hypothesis assuming three clusters
was rejected.

Additional tests

In addition to the main results, we tested correlations
between self-assessment, learning motivation and psycho-
metric characteristics but could not detect significant
strong correlations (p<0.05and r>0.6) using a Pearson
correlation. We detected a weak positive correlation
between the level of self-assessment in knowledge and
extraversion (r=0.28, p=0.007) and a negative correla-
tion to intrinsic motivation (r=0.27, p=0.01) and identi-
fied regulation (r=0.26, p=0.013). Concerning skills, we
detected weak and moderate correlations to extraver-
sion (r=0.028, p=0.007) and openness (r=0.3, p=0.004)
and a negative one towards intrinsic motivation (r=0.23,
p=0.028). This was reproducible for attitude correlating
weakly with extraversion (r=-0.26, p=0.013), openness
(r=0.21, p=0.045), intrinsic motivation (r=0.38, p<0.001)

and identified regulation (r=0.36, p<0.001). For problem-
solving, we could detect this only for extraversion (r=0.28,
p=0.006). Regarding behaviour, we found a weak correla-
tion to openness (r=0.29, p=0.005) and intrinsic motiva-
tion (r=0.2, p=0.006). Openness was correlated positively
with age (r=0.3, p=0.004).

The risk assessments showed that 1% of the participants
rated the maximum credible harm to a health institution
in case of an economic decision error of minor effect.
Other participants rated this to be moderate (34%), crit-
ical (50%) or catastrophic (15%). Regarding patients,
respondents rated errors in the economy to be of minor
effect (2%), moderate effect (32%), critical effect (54%)
or lethal (12%).

Of the 116 participants, 27 stated that they were educa-
tors in some field of healthcare. Of these, 9 rated them-
selves as well educated in ‘factual knowledge’ and 18 in
‘attitude’, with 5 giving themselves the highest rating. All
five persons showed test results under 10 points—lower
than the mean of all other participants.

DISCUSSION

Key results

This is the first study on overconfidence effects in health
economy and learning motivation. We detected over-
placement effects in physicians, overestimation in physi-
cians and nurses, and clinical tribalism in physicians and
nurses, especially concerning the learning dimension
attitude—partially confirming hypotheses 1, 2 and 3.
However, we detected two learning patterns, instead of
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the three predicted—rejecting hypothesis 4. Further, we
could not detect a robust correlation between learning
motivation and overconfidence.

The responders’ risk estimations correctly show how
errors in the health economy may impact institutions
and even individuals, with most of the respondents
rating economic errors as catastrophic for hospitals (eg,
insolvency) and patients (eg, lifelong impairment or
death). These individual and subjective ratings of risks
are in concordance with institutional risk assessments on
economics (that are based on actual numbers and may be
more objective). Consequently, preserving the motivation
to learn to maintain competencies in health economics
is essential for healthcare providers (especially in leader-
ship positions) to ensure patient and institutional safety.

The results on overplacement, overestimation and
clinical tribalism are concordant with findings in medi-
cine and economy: in medicine, several working groups
detected overplacement and overconfidence in different
medical areas and proficiencies.*"® *' ** Similar find-
ings could be demonstrated in the economy, politics
and education.* > '* 10 17 3338 Therefore, our findings
show validity towards the robustness of the effect on the
health economy. A new aspect of our study is that over-
confidence (especially overplacement) varied in the five
learning dimensions described by Bloom. Consequently,
future studies should differentiate between assessments
of their own and others’ competencies in several dimen-
sions rather than as a whole competency.

Further, we detected that nurses and physicians judged
their own ‘attitudes’ (which focus on inner values,
morality and ethics, eg, how resources are distributed)
concerning the health economy more than economists.
This might lead to the disruptive dilemma that medical
staff (with presumably high experience in healthcare and
low competence in economics) postulate that economists
(with presumably little experience in patient contact
but high competence in economics) cannot use their
competencies ethically. This feeds the narrative of ‘bad
and greedy economists and hospital managers’ and may
provoke moral distress,” moral injury*” or burn-out,”
moving healthcare providers out of hospitals. Aggrava-
tion of staff shortage follows and provokes rationalisa-
tion and even triage. However, this study could not test
for overestimation in attitude as we only tested this for
‘factual knowledge’.

Concerning educators in other medical fields that have
poor competencies in economics, it might be possible
that these are overconfident medical educators: They
usually teach a different specialty but may teach aspects
of health economics wrongly and thus influence students
with a halo effect (‘(S)he is a good teacher about XY, so
(s)he must know something about economics too’) 2

In previous studies, we detected three different learning
patterns: confident and motivated learners (experts),
overconfident motivated learners (recruitables) and over-
confident unmotivated learners (unawares). In this study,
we detected two clusters (A and B) that are attributable

to ‘unawares’ (B) and ‘recruitables’ (A). The ‘expert’
group is missing. This may be due to the small sample
size, reduction of the SIMS instrument or motivational
factors to participate in the survey. This finding differs
from most of our previous studies, except one study on
dysphagia management, which also detected only two
patterns (‘experts’ and ‘recruitables’ but not ‘unawares’),
and one study on second victims'” that only showed slight
differences between the clusters.

In contrast, we could detect a strong differentia-
tion between these clusters in life support'® and hand
hygiene."" On the one hand, this might be a problem of
sample size or, on the other hand, a problem of proficiency
that is very distinct for life support and hand hygiene. In
contrast, second victim, dysphagiology and economics are
broader ‘fields’ of expertise. Consequently, future work
should clarify these effects and the role of overconfidence
in expertise fields and distinct tasks.

Future work should concentrate on the question of
how to manage the involuntary effects of overconfidence
and clinical tribalism, which need to be distinguished
from intended arrogance. Interprofessional education is
known to lower clinical tribalism** and reflective learning
lowers overconfidence by triggering metacognition.**
Both require effective and efficient train-the-trainer
programmes using reflective and interprofessional
concepts rather than passive lessons and or readings.*
Additionally, programmes for educators should teach
how to maintain resilience, patience and grit* to resist
the frustration of unwilling or absent learners.

Limitations

Our study faces several limitations. First, because of the
small sample size”” and convenience sampling®* from
social media, the results cannot be generalised to the
whole population provided with the survey. Hence, to
increase generalisability, the study should be replicated
in closed populations. However, it is important to note
that our primary intention was to identify effects rather
than collect epidemiological data. Consequently, the
small sample size limited our ability to detect small and
medium effects in the current study. To detect small
and medium effect sizes, confirming studies should be
conducted in more extensive samples with a minimum
response rate of 60%.*

Second, we used factual knowledge for overestima-
tion testing. Testing overestimation for skills would have
required other formats, for example, objective structured
clinical examinations (OSCE) testing skills or situational
judgement tests evaluating ‘attitude’ (personal values,
morality and ethical context), leaving room for future
studies. In our scoping study, we did not implement these
for the concern of response burden.

Third, we measured learning motivation using a
reduced version of the SIMS of only 4 instead of 16 items.
This might be beneficial and even raise validity,* but crit-
ical findings on learning motivation should be treated
with caution.
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Fifth, we counted the answers with zero points if they
were answered falsely or left out. De facto, we do not
know why people quit the test (no motivation to be
tested, offended at being tested, unwanted reflection, no
time, etc), but counting zero points for an interrupted or
unfinished test is a common procedure in education and
testing.

Sixth, we identified overestimation effects when
comparing participants with all healthcare professionals
for factual knowledge, but not within the subgroup of
physicians that showed lower estimates in persons without
economic education than those with education. These
contradictory findings might be biased by a sample size
error or by different in-group and out-of-group effects
assessing overconfidence and by the findings that persons
tend to overestimate themselves in tasks on the one side
and overplacing them simultaneously on the other.”
Consequently, large-scale studies should focus on this
point as it seems to be relevant to the methodology of
overconfidence assessments.

Seventh, we only analysed the effects for nurses and
physicians, but not for paramedics and other professionals
leaving space for further investigations. We decided to do
so as a cross-sectional assessment of all professions for
clinical tribalism would have lengthened the question-
naire and would have increased the response burden.

Interpretation

We conclude that we detected overplacement in health
economics, closing the gap between overconfidence
in economics and healthcare. Moreover, this is the first
study revealing differences in overconfidence in the five
learning dimensions. Consequently, future educational
tests on overconfidence should address these dimensions
separately. This does not only apply to overplacement,
but to overestimation as well, with the need for different
test formats, for example, knowledge testing for factual
knowledge, OSCE skill testing, situational judgement
tests for attitude and direct observation of practical skills
evaluating problem-solving and behaviour. However,
it remains unclear whether and how the differences
between overplacement and overestimation interact with
learning motivation and lifelong learning and how they
could be addressed by curriculum developers, educators
and trainers.

Additionally, the role of ‘unaware’ teachers who over-
estimate their competencies in a particular field like
economics must be examined and risk stratified as they
may unintentionally teach false content under a halo
effect. This and the aspects of medical professionals
rating themselves higher in attitude compared with
economists might lead to distress, disruptive group
effects in hospitals, further economic or medical error,
science myths and legends, and (if ever identified) the
resourceful demand for corrective training and train-the-
trainer programmes. In times of low resources and recent
challenges to healthcare and economics, medical educa-
tion researchers should concentrate on these questions to

enforce efficiency, quality and learning safety as a foun-
dation for patient, workplace and institutional safety in
trainees and experts.

Author affiliations

'Department of Anesthesiology and Critical Care, Medical Center-University of
Freiburg, Freiburg, Germany

Znstitute for Medical Education, University Hospital, LMU Munich, Munich, Germany
*Institute for Infection Control and Infection Prevention, Hegau-Jugendwerk
Gailingen, Health Care Association District of Constance, Gailingen, Germany
*Training Center for Emergency Medicine (NOTIS e.V.), Engen, Germany

SInstitute for Anesthesiology, Critical Care, Emergency Medicine and Pain Therapy,
Hegau Bodensee Hospital Singen, Singen, Germany

SWiesbaden Institute for Healthcare Economics and Patient Safety, Wiesbaden
Business School, RheinMain University of Applied Sciences, Wiesbaden, Germany
"Department for Emergency Medicine, University of Augsburg, Augsburg, Germany
®Department of Emergency Medicine, Paramedic and Fire Academy, Munich,
Germany

“Chair of Health Management, Friedrich-Alexander-Universitét Erlangen-Niirnberg,
Nuremberg, Germany

19Department Health Sciences, MSH Medical School Hamburg, Hamburg, Germany

Contributors The authors contributed to the study as follows: SBu:
conceptualisation, recruitment, statistics, primary draft of the manuscript,
guarantor. MB: conceptualisation, pretesting, recruitment, primary draft of the
manuscript. SBe: pretesting, recruitment, primary draft of the manuscript. 0S:
supervision, validation. RS: conceptualisation, supervision, validation, primary
draft of the manuscript. HM: recruitment, primary draft of the manuscript. FH:
recruitment, primary draft of the manuscript. MT-K: statistics, supervision, primary
draft of the manuscript. BG: validation, primary draft of the manuscript, native
speaker (English). All authors approved the final version of the manuscript. We used
‘Grammarly' for writing the first draft. This is an Al-assisted software assisting in
orthography, interpretation and assisting in grammar questions and corrections.
The programme was not used to generate texts or passages and not in reference
search, methodology, analysis or interpretation of our work. Otherwise, we did not
use Al technology.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants but ethics committee of
the physicians association of Baden-Wurttemberg, Stuttgart, Germany exempted
this study. Participants gave informed consent to participate in the study before
taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Stefan Bushuven http://orcid.org/0000-0001-6272-0714

Bushuven S, et al. BMJ Open 2024;14:€079319. doi:10.1136/bmjopen-2023-079319

“ybuAdoo Aq parosioid ‘Bingsbny gn 1e 20z ‘TT aunr uo jwodfwg uadolwgy/:dny woly papeojumod 202 Mdy 82 Uo 6TE6.0-£20z-uadolwa/9eTT 0T Sk paysiignd 11y :uado CING


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6272-0714
http://bmjopen.bmj.com/

Reinhard Strametz http://orcid.org/0000-0002-9920-8674

26

Krebs R. Anleitung Zur Herstellung von MC-Fragen Und
MC-Priifungen Fir Die Arztliche Ausbildung. Bern: Institut
fir Medizinische Lehre IML, Abteilung flr Ausbildungs-und
Examensforschung AAE, 2004.

27 Rammstedt B, et al. A short scale for assessing the big five
REFERENCES di i f lity: 10 item big five i t BFI-10
1 Lewis M. Lifelong learning. Why professionals must have the desire mﬁnzlong o pers?nan y.201:|3§rr117 ig five inventory (BFI-10).
for and the capacity to continue learning throughout life. Health Inf methods, data, analyses. LT )
Manag 1998;28:62-6. 28 Tranchard S. Risk management: the new ISO 31000 keeps risk
2 Berlin L. Medical errors, malpractice, and defensive medicine: an management simple. Governance Directions 2018;70:180-2.
ill-fated Triad. Diagnosis (Berl) 2017;4:133-9. 29 Moltner A, Sche_llperg D, JL.J'nger J. Grundlegende quar_mtatlve
3 G20. G20 health ministers’ declaration November 19, 2020. 2020. Analysen Medizinischer Prifungen. GMS Z Med Ausbild
4 Dunning D, Heath C, Suls JM. Flawed self-assessment: implications 2006;23:2006-23. ) ) )
for health, education, and the workplace. Psychol Sci Public Interest 30 Cohen J. Statistical power analysis for the behavioral sciences. In:
2004;5:69-106. Statistical power analysis for the behavioral sciences. Academic
5 Sandroni A, Squintani F. A survey on overconfidence, insurance and 8;23151;322714?2-%/73“%'91 https://www.taylorfrancis.com/books/
self-assessment training programs. 2004;1994-2004. ) o )
6 Moore DA, Healy PJ. The trouble with overconfidence. Psychol Rev 31 von Lengerke T, Tomsic |, Krosta KME, et al. Tailoring implementation
2008;115:502-17. j:’t(t?rvent(ijonsI of differ;nlt(cl)PrgegRSirgz%Bn ,E)revelrjltio? f;agd control:
7 Braithwaite J, Clay-Williams R, Vecellio E, et al. The basis of clinical ascadic logic mode - . Front Health Serv
Tribalism, hierarchy and stereotyping: a laboratory-controlled 2022;2:960854.
teamwork experiment. BMJ Open 2016;6:e012467. 32 Lamping J, Tomsic |, Stolz M, et al. Do task and item difficulty
8 Bushuven S, Juenger J, Moeltner A, et al. Overconfidence in infection affect overestimation of one’s hand hygiene compliance? A
control proficiency. Am J Infect Control 2019;47:545-50. cross-sectional survey of physicians and nurses in surgical clinics
9 Bushuven S, Weidenbusch M, Mohr S, et al. Cognitive bias in of six hospitals in Germany. Antimicrob Resist Infect Control
professional hand hygiene and feedback: A national online-survey 2022;11:147.
on overconfidence in Germany. Infect Control Hosp Epidemiol 33 Dittrich DAV, Gith W, Maciejovsky B. Overconfidence in
10 2801?1;40:9483_8 tenkofer M. Siooel S. ef a1, Soeaki behavi inB/gstme:t 1(:k;;;:{s.ions: an experimental approach. Europ J Finance
ushuven S, Dettenkofer M, Sippel S, et al. Speaking up behavior 5;11:471-91.
and cognitive bias in hand hygiene: Competences of German- 34 Literature review. The Nurse Practitioner 2008;33:46-50.
speaking medical students. PLoS One 2020;15:e0239444. 35 Sandroni A. A survey on overconfidence, insurance and self-
11 Trifunovic-Koenig M, Bushuven S, Gerber B, et al. Correlation assessment training programs. 2018.
between overconfidence and learning motivation in postgraduate 36 Rogers MT, Gooch DM. Overconfidence in politics and civic
infection prevention and control training. Int J Environ Res Public education: testing for the Dunning—Kruger effect. In annual meeting
Health 2022;19:5763. . of the American political science Association. 2021
12 Bushuven S, Bansbach J, Bentele M, et al. Overconfidence 37 Krause R. The effect of experience on reducing the overconfidence
effects and learning motivation refreshing BLS: an observational effect in teachers. PEC 2021;79:220-8.
questionnaire sltudy. Besusc ’?’US 2023;14:100369. 38 Kunz J, Sonnenholzner L. Managerial overconfidence: promoter of or
13 Bushuven S, Trifunovic-Koenig M, Bentele M, et al. Self-assessment obstacle to organizational resilience Rev Manag Sci 2023;17:67-128.
and learning motivation in the second victim phenomenon. Int J 39 Fourie C. Moral distress and moral conflict in clinical ethics. Bioethics
Environ Res Public Health 2022;19:16016:23:. .50-01_
) f 2015;29:91-7.
14 Malmendler U, '_I'ate G. CEO overconfidence and corporate 40 Giriffin BJ, Purcell N, Burkman K, et al. Moral injury: an integrative
investment. J Finance 2005;60:2661-700. : 2.
15 Hirshleifer D. Low A Teoh SH. A fident G bett review. J Trauma Stress 2019;32:350-62.
nirshiefier 1, Low A, 160 e re overcontident Leos better 41 Valeras AS. Healthcare provider burn-out: A war with uncertainty.
innovators. J Finance 2012;67:1457-98. 0.
16 Obitade, O.P. CEO Overconfidence and Bank Failure. 2013 Fam Syst Health 2020;38:96-8.
N~ ) y : 42 Beckwith NE, Kassarjian HH, Lehmann DR. Halo Effects in Marketing
17 Leng J, Ozkan A, Ozkan N, et al. CEO overconfidence and the . . ; .
s . o= ) ) Research: Review and Prognosis. ACR North American Advances,
probability of corporate failure: evidence from the United Kingdom. 1978
Europ J Finance 2021;27:1210-34. 43 B 'tH ite J. Bridai t te Networked bet
18 Walberg HJ, Tsai S-L. Matthew effects in education. Am Educat Res raithwaite J. Bridging gaps to promote Networkea care between
20 teams and groups in health delivery systems: a systematic review of
J 1983;20:359. health literat BMJ O 2015;5:e006567
19 Kerckhoff AC, Glennie E. The Matthew effect in American education. non- .ea lerature. pen ;08 : . L
Res Sociol Educ Social 1999;12:35-66. 44 Dunning D, Heath_ C, Suls JM. Flawed self—assessme_nt - |rT1pI|cat|ons
20 Deci EL, Ryan RM. A Motivational Approach to Self: Integration for ht?a!th, education and the workplace. Psychol Sci Public Interest
in Personality, in Nebraska Symposium on Motivation, 1990: 2094’5'69_1 06_3' e .
Perspectives on Motivation. Lincoln, NE, US: University of Nebraska 45 Chi MTH, Wylie R. The ICAP framework: linking cognitive )
Press, 1991:237-88. engagement to active learning outcomes. Educational Psychologist
21 Osterlie O, Lohre A, Haugan G. The Situational motivational scale 2014;49:219-43. . . . .
(SIMS) in physical education: A validation study among Norwegian 46 ?UCT]WC’“# Alt_" Quinn l?JDP Sg;!gm;n MhE72Z%S§;t2/gféeg'Ct0rS of
adolescents. Cogent Education 2019;6:1603613. eacher etiectiveness. J Fositive Fsycho. 4040-7. ]
22 Bloom BS. Taxonomy of Educational Objectives, Handbook I: The 47 Anthoine E, Moret L, Regnault A, et al. Sample size used to validate a
Cognitive Domain. New York: David McKay Co Inc, 1956. scale: a review of publications on newly-developed patient reported
23 Krathwohl DR. A revision of bloom’s Taxonomy: an overview. Theory outcomes measures. Health Qual Life Outcomes 2014;12:176.
Into Practice 2002;41:212-8. 48 FincZan; JE,L-\ Rejl;njznse rgtjes azngorse?gczr;siz\l/gness for surveys,
24 Ball HL. Conducting online surveys. J Hum Lact 2019;35:413-7. standards. Am arm Eauc 243450
25 Brihwiler B, Romeike F. Praxisleitfaden Risikomanagement: ISO 49 Peytchev A, Peytcheva E. Reduction of measurement error due to
31000 Und ONR 49000 Sicher Anwenden. Erich Schmidt Verlag survey length: evaluation of the split questionnaire design approach.
GmbH & Co KG, 2010. Surv Res Methods 2017.
10 Bushuven S, et al. BMJ Open 2024;14:€079319. doi:10.1136/bmjopen-2023-079319

“ybuAdoo Aq parosioid ‘Bingsbny gn 1e 20z ‘TT aunr uo jwodfwg uadolwgy/:dny woly papeojumod 202 Mdy 82 Uo 6TE6.0-£20z-uadolwa/9eTT 0T Sk paysiignd 11y :uado CING


http://orcid.org/0000-0002-9920-8674
https://pubmed.ncbi.nlm.nih.gov/10185790
https://pubmed.ncbi.nlm.nih.gov/10185790
http://dx.doi.org/10.1515/dx-2017-0007
http://dx.doi.org/10.1111/j.1529-1006.2004.00018.x
http://dx.doi.org/10.1037/0033-295X.115.2.502
http://dx.doi.org/10.1136/bmjopen-2016-012467
http://dx.doi.org/10.1016/j.ajic.2018.10.022
http://dx.doi.org/10.1017/ice.2019.156
http://dx.doi.org/10.1371/journal.pone.0239444
http://dx.doi.org/10.3390/ijerph19095763
http://dx.doi.org/10.3390/ijerph19095763
http://dx.doi.org/10.1016/j.resplu.2023.100369
http://dx.doi.org/10.3390/ijerph192316016
http://dx.doi.org/10.3390/ijerph192316016
http://dx.doi.org/10.1111/j.1540-6261.2005.00813.x
http://dx.doi.org/10.1111/j.1540-6261.2012.01753.x
http://dx.doi.org/10.1080/1351847X.2021.1876131
http://dx.doi.org/10.2307/1162605
http://dx.doi.org/10.2307/1162605
http://dx.doi.org/10.1080/2331186X.2019.1603613
http://dx.doi.org/10.1207/s15430421tip4104_2
http://dx.doi.org/10.1207/s15430421tip4104_2
http://dx.doi.org/10.1177/0890334419848734
https://www.taylorfrancis.com/books/9781134742707
https://www.taylorfrancis.com/books/9781134742707
http://dx.doi.org/10.3389/frhs.2022.960854
http://dx.doi.org/10.1186/s13756-022-01188-7
http://dx.doi.org/10.1080/1351847042000255643
http://dx.doi.org/10.1097/01.NPR.0000335132.42491.f9
http://dx.doi.org/10.33225/pec/21.79.220
http://dx.doi.org/10.1007/s11846-022-00530-y
http://dx.doi.org/10.1111/bioe.12064
http://dx.doi.org/10.1002/jts.22362
http://dx.doi.org/10.1037/fsh0000473
http://dx.doi.org/10.1136/bmjopen-2014-006567
http://dx.doi.org/10.1111/j.1529-1006.2004.00018.x
http://dx.doi.org/10.1080/00461520.2014.965823
http://dx.doi.org/10.1080/17439760903157232
http://dx.doi.org/10.1186/s12955-014-0176-2
http://dx.doi.org/10.5688/aj720243
http://bmjopen.bmj.com/

	Learning motivation and self-­assessment in health economics: a survey on overconfidence in healthcare providers
	Abstract
	Introduction﻿﻿
	Background and rationale
	Objectives

	Methods
	Measurement
	Statistics
	Patient and public involvement

	Results
	Questionnaire
	Participants
	Results on overplacement
	Results on overestimation
	Results on clinical tribalism
	Cluster analysis
	Additional tests

	Discussion
	Key results
	Limitations
	Interpretation

	References


