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ABSTRACT

Objective Decision fatigue (DF) can lead to impaired
judgement, decreased diagnostic accuracy and increased
likelihood of medical errors. Research on DF is scarce,
and little is known about its nature in the clinical context.
The objective of the present review was to provide

a comprehensive framework to understand how the
construct of DF in medical settings has been defined

and measured. This review aimed to understand DF
determinants and consequences and capture motivational
factors overlooked in the existing reviews.

Design Systematic and scoping review (ScR) with meta-
synthesis.

Eligibility criteria Empirical and non-empirical papers on
clinical DF or related constructs directly impacting clinical
decision-making were considered, with doctors of all
ages, sexes and nationalities as participants. The Preferred
Reporting Item for Systematic Reviews and Meta-analyses
scoping review checklist has been applied and checked.
Information sources Six databases were systematically
searched by two independent researchers according to a
predefined set of keywords.

Results 43 papers were included, of which 25 were
empirical. The quantitative studies outnumber the
qualitative ones and primarily involved residents in Europe/
UK and North America. Internal medicine and primary care
were the most studied disciplines. Only one sequential
cross-sectional study measured DF in the medical setting,
and all other studies addressed the construct indirectly.

A conceptual analysis of clinical DF, including narrative
contributions, a thematic analysis of the data extracted and
a meta-synthesis, is provided. Clinical DF was investigated
mostly by individual risk factors analysed through multiple
intertwined determinants involving cognitive, emotional,
behavioural, social and ethical aspects. Relevant risks,
protective factors and negative outcomes circularly
increasing DF are outlined.

Conclusions The review gives solid arguments for
developing a clear and coherent definition of clinical DF
that allows the implementation of preventive targeted
intervention.

PROSPERO registration number This systematic review
was pre-registered in PROSPERO on 8 November 2023
(available online at: https://www.crd.york.ac.uk/prospero/
display_record.php?ID=CRD42023476190, registration
number CRD4202347619).

INTRODUCTION
Medical decision-making (DM) requires
applying scientific knowledge with careful

123 Greta Manoni,® Jvan Gianini,® Peter Schulz,*° Luca Gabutti,?

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Decision fatigue (DF) was recognised as a factor
leading to impaired judgement and increased medi-
cal errors in clinical settings, but it lacked a cohesive
definition or theoretical framework.

WHAT THIS STUDY ADDS

= This systematic review provides a novel descriptive
definition of clinical DF that researchers can apply in
future research and a comprehensive synthesis of
the protective and risk factors and the consequenc-
es of DF.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study emphasises the need to validate clinical
DF measures, exploring its cognitive, emotional and
ethical dimensions. It highlights the importance of
understanding determinants and protective factors
to inform strategies like shared decision-making,
supportive environments and training programmes.
These insights can guide interventions to reduce DF,
improve physician well-being and enhance patient
care.

consideration of costs, risks and benefits.
Current medical DM is characterised by heavy
workloads,! and the complexity of diseases
exacerbates these challenges, especially in
general practice.” Physicians decide what
is best for their patients within emotionally
charged situations and share responsibilities
with colleagues, patients and their families.
They are called to consider people’s feelings,
expectations and ethical values in treatment.

The demanding nature of DM is increas-
ingly burdening for physicians who expe-
rience decision fatigue (DF). DF refers to
transient cognitive and emotional dysreg-
ulation that can lead to decisional errors,
posing risks to the physician’s well-being and
patients’ health.” The concept of DF assumes
a limited capacity for human behaviour regu-
lation* and suggests that repeated decisions
impair subsequent self-control and moti-
vation.” ® Scholars proposed psychological
mechanisms of DF in two models describing
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self-control. The Strength Model of Self-ControP speculates
that self-control (necessaryin DM, ie, for resisting impulse
or delaying immediate reward seeking) diminishes under
repeated decisions and creates a condition of reduced
mental strength defined as ego depletion® that impacts
subsequent decisions. The alternative Process Model of Ego
Depletion” suggests that ego depletion may diminish the
motivation to make efforts in repeated decisions, and self-
control is allocated elsewhere.

Research on DF and its correlates has spread in
economics and social sciences,7 and its importance in
healthcare is growing.” The review of Pignatiello et al
highlighted a significant gap in the literature on DF,
noting few studies and a lack of clear theoretical defi-
nitions. Moreover, Pignatiello et af did not focus on
healthcare contexts, aiming to provide a broad concep-
tual definition. Starting from this evidence, the present
systematic review intended to further examine the deter-
minants and consequences of DF, with a specific interest
in medicine. Physicians’ DM involves a specific emotional
intensity and the constant need for quick and accurate
DM under pressure. Considering the relevance of the
motivational theory of DF in medicine, we expanded the
search to include potential emotional components of a
specific ‘clinical’ DF (eg, including keywords on compas-
sion fatigue or emotional exhaustion).

Therefore, the objective of our review was to provide
a comprehensive framework for DF that aligns with clin-
ical complexities. This review aimed to understand how
the construct of DF in medical settings has been defined
and measured, provide an understanding of its determi-
nants and consequences and capture motivational factors
largely overlooked in the existing reviews. Moreover, this
review intends to provide an overview of the outcomes of
DF. In summary, the research questions were as follows:

RQI: How has the construct of DF in medicine been
defined and measured?

RQ2: Which determinant factors have been considered?

RQ3: What are the consequences (outcomes) of clin-
ical DF?

METHOD

The systematic review was conducted and reported
according to the Preferred Reporting Item for System-
atic Reviews and Meta-analyses (PRISMA)® guidelines,
its recent formulation’ and extension for scoping
reviews (PRISMA-ScR).'" This systematic review was pre-
registered in PROSPERO on 8 November 2023 (available
online at: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42023476190, registration number
CRD4202347619).

A systematic literature review was conducted on Ebsco,
PsychInfo, Scopus, MEDLINE, Pubmed, and Web of
Science for papers on DF in medicine. We also searched
the Cochrane Library and the above-mentioned data-
bases for previous systematic literature reviews.

Search strategy

The systematic review started in November 2023. In light
of the findings from a previous review,” which identified
a deficiency in defining DF and a gap in understanding
this construct, the current systematic review has a dual
focus. It examines studies that directly assess or define
DF and those that measure or describe related constructs
that directly impact DF, although without specifically
measuring it.

To identify the papers, the search was based on the
construct and the context of interest using MESH terms;
the last Boolean search was performed on 15 November
2023, in all the databases using the following combination
of terms: “Mental Fatigue AND Decision Making AND
(Burnout, Psychological AND Burnout, Professional OR
Occupational Stress) AND (Healthcare Professionals OR
Health Personnel)”. A subsequent search was conducted
to expand the results using the following combination of
keywords:

(1) To identify the construct of interest, a Boolean
search was performed using the following combination
of terms. Moreover, following the findings of Pignatiello
and colleagues,” several different words were included in
the search as being found to be related to DF (eg, mental
fatigue or ego depletion): “decision fatigue” OR “mental
fatigue” OR “cognitive fatigue” OR “cognitive effort” OR
“mental exertion” OR “cognitive exertion” OR “mental
exhaustion” OR “mental tiredness” OR “ego depletion”
OR “choice fatigue” OR “choice overload” OR “emotional
exhaustion” OR “emotion” OR “cognitive” OR “fatigue”
OR “motivational” (with and without the subsequent
part) AND “decision making” OR “decision-making” OR
“decision overload” AND “burnout” OR “burn-out” OR
“compassion fatigue” OR “moral distress”.

AND

(2) To identify the context of interest, a Boolean search
was performed using the following combination of terms:
“healthcare” OR “health service” OR “medical services”
OR “healthcare setting” OR “healthcare worker” OR
“healthcare professional” OR “healthcare provider” OR
“health practitioner” OR “health personnel” OR “physi-
cian” OR “doctor” OR “interns” OR “resident” OR “resi-
dency” OR “medical student” OR “practising physician”.

These searches identified 575 studies. The keywords
were translated into four languages (Italian, French,
German and Spanish) and searched again in each data-
base. No additional results were found. The references
found in the studies were reviewed, and a hand search
was conducted on December 15. Five additional articles
were included, reaching a final of 580 papers.

Study selection

Studies were included if they addressed DF directly
impacting clinical DM. In addition, worldwide litera-
ture was screened with the following inclusion criteria:
(1) peerreviewed articles, (2) in all languages and (3)
involving physicians. The articles’ title, abstract and full
text were screened independently by two reviewers (GM
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Table 1 Inclusion and exclusion criteria
Inclusion criteria Exclusion criteria

Construct Studies on decision fatigue or related constructs Studies focused on related constructs without
directly impacting clinical decision-making (DM) or a direct impact on fatigue (eg, studies on the
issues related to clinical DM. impact of DM on physicians’ career choices

with no mention of fatigue).

Population Studies on doctors or resident doctors of all ages, Studies on medical students or other
sexes and nationalities. healthcare professionals than doctors (ie,
Studies involving a combination of physicians and nurses, pharmacists, social workers). Studies
other healthcare professionals (ie, nurses, pharmacists, on a miscellaneous of physicians and other
social workers), only if the results are distinguished and healthcare professionals if the results cannot
can be referred to the physicians. be distinguished.

Study design All types of study designs, including empirical (RCT, Systematic reviews.

cross-sectional, longitudinal, qualitative and mixed-
method study designs) and non-empirical studies*
(opinion papers, commentary, editorial, professional

guidelines).

Type of publications  Studies published in all languages

Unpublished studies (dissertations, conference
proceedings).

*These studies have been included to enrich the understanding of the research topic through descriptive and interpretive approaches, thus
contributing to constructing a more complete picture of the available evidence and opening up possible future research developments.

RCT, randomised controlled trial.

and JG). The inclusion and exclusion criteria are shown
in table 1; no year limitations have been applied.

Data extraction and synthesis

Two researchers independently performed the system-
atic search and the data extraction. Before the data
extraction, they were trained on the systematic review
objectives and research questions, and familiarised with
the keyword combinations and data extraction strate-
gies. Before the data selection, the two coders learnt the
inclusion/exclusion criteria and received training from a
senior researcher on how to apply them to the extracted
data. They worked with a senior researcher (NG) on their
discrepancies to refine their interpretation of the criteria
and reach a similar level of understanding.

A multiple testing phase approach has been applied to
data selection (ie, papers inclusion) since this method
increases the quality and the rigor of systematic reviews''
and allows to calculate the Cohen’s K multiple times.

Two researchers (GM and NG) coded the results section
of every included paper ‘line-by-line’ and identified and
extracted all the relevant data from the papers. To answer
the first research question, we extracted data on the assess-
ment of DF that were then analysed and summarised in
the Results section. In addition, data about determinants
and outcomes were extracted from the included studies
to answer the second and third research questions. The
data were organised in a table for each type of article
(empirical quantitative studies, empirical qualitative
studies, narrative papers). Each table was structured
with the following columns: study data (authors, year,
country), participants (specialty), contexts of the studies,
constructs, measurement tools, determinants (risk

factors), determinants (protective factors) and outcomes
(see online supplemental tables 3-5).

Two coders conducted an inductive thematic coding
on the determinants and outcomes extracted to derive
higher-level categories by providing a more compre-
hensive understanding of the results, as suggested for
mixed-methods reviews.'* After the familiarisation phase,
the determinants were further categorised into risk and
protective factors, while for the outcomes, a sub-coding
was not required. Furthermore, the two coders catego-
rised each risk and protective factor as individual (IF)
or contextual (CF) factors. Individual factors encom-
pass constructs related to characteristics or processes
occurring within the individual. In contrast, contextual
factors include environmental characteristics or external
influences affecting DF (eg, workload, shifts, role clarity,
coworker and supervisor support, electronic health
record usability).

In the final step, the IF were further classified as cognitive
(C), emotional (E), behavioural (B), socio-demographic
(S) or ethical (ETH) factors. Cognitive factors refer to
aspects related to mental processes such as perceptions,
reasoning, memory and executive functions (eg, DM
style or cognitive overload). Emotional variables pertain
to emotions, feelings, moods and affective states experi-
enced by individuals (eg, emotional exhaustion, empathy,
anxiety). Behavioural variables encompass aspects associ-
ated with observable courses of action demonstrated by
individuals in various situations (eg, coping strategies or
inappropriate medical behaviours, such as overprescrip-
tions). Socio-demographic variables fall under the indi-
viduals’ social and demographic characteristics, such as
age, gender, education, income, ethnicity and marital
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status. Finally, ethical aspects are variables categorised as
ethical principles, values, moral beliefs and ethical stan-
dards guiding behaviour and DM (eg, sense of responsi-
bility to patients, fear of harm or moral distress). Cohen’s
K was calculated to evaluate inter-coder reliability.

The data extracted and categorised by the thematic
analysis were then involved in a meta-synthesis in which
the analytical themes were consensually generated to
synthesise the results (inductive phase).'”

Assessment of methodological quality

The scoping aim of this systematic review does not require
a mandatory assessment of the methodological quality of
the screened studies.'®

RESULTS

Data description

Two researchers (GM and JG) independently searched all
the databases, applying the MESH terms and combining
keywords. The PRISMA flowchart illustrates the study
screening and selection process (see figure 1).

The two researchers identified 580 studies in the data-
bases and removed 157 duplicates. They selected the
eligible articles in three phases. During the process, the
kappa coefficient was calculated two times, following the
approach suggested by Belur et al."!

In the first phase, two researchers independently
evaluated 212 papers from the 423 extracted via titles,
abstracts and keywords, applying the inclusion and exclu-
sion criteria. They reached an agreement level of k=0.74
on 63 papers, calculated on a 2 (GM, JG) x 2 (included,
excluded) contingency table. Sixty papers were excluded
(reasons for exclusion are reported in figure 1) and three
included. The 149 papers receiving an unclear evaluation
have been examined by both judges via full text; 136 were
excluded and 13 included. In case of controversy, the two
coders discussed the study under analysis, revisiting the
inclusion and exclusion criteria to clarify discrepancies.
If disagreements persist, they consult the predefined
criteria to ensure consistent application, addressing
any ambiguities as needed. When consensus cannot be
reached, a third independent researcher (NG) arbitrated
the controversy to ensure consistency. The number of
included papers after the first phase was then 16.

In the second phase, 31 papers were selected randomly,
and the two researchers independently evaluated their
full texts, reaching a good agreement (x=0.84) calcu-
lated on a 2x2 contingency table. Twenty-nine were
excluded and two included. Discrepancies between the
two reviewers were resolved through discussions, thanks
to the arbitration by a third judge (NG). After phase 2,
the total number of included papers were 18.

In the third phase, one researcher (GM) evaluated the
full texts of the remaining 180 papers; 20 were included
and 160 excluded. Combining the included papers in
the three phases, the count made 38; five were included
by a hand search, after reviewing the references of the

included studies, reaching a total of 43 papers. Twenty-
five were empirical (19 quantitative, five qualitative
studies and one mixed methods study) and 18 were non-
empirical papers (see figure 2a).

The quantitative studies were conducted worldwide but
predominantly in Europe/UK and North America, while
the qualitative studies were mostly conducted in Europe/
UK (see figure 2b). The nationality of the non-empirical
studies was not considered. Multiple medical disci-
plines were investigated, with more than one discipline
involved in the same study (see figure 2c). Primary care
and internal medicine were represented most, followed
by acute care and surgery with orthopaedics and gynae-
cology. However, 35% of the research did not specify the
considered disciplines.

Among the empirical studies, the quantitative studies
outnumbered the qualitative ones and primarily
involved residents. The cross-sectional design was prev-
alent among the quantitative studies, except for one
sequential cross-sectional study conducted during the
COVID-19 pandemic with three evaluation time points.”
No randomised controlled trials (RCT) or experimental
studies were found. Box 1 shows the included studies.
Online supplemental table 3 reportes detailed infor-
mation about quantitative studies, online supplemental
table 4 reportes data of the qualitative studies, and online
supplemental table 5 shows the characteristics of the
narrative papers.

The qualitative studies mainly applied focus groups
(n=2, with 5" and 6' participants, respectively) or
semi-structured interviews (n=2; with 21*” and 1 partici-
pants®'). One study adopted both approaches, examining
seven senior residents in anaesthesiology with two focus
groups and individual interviews.” Another integrated
15 semi-structured interviews with 60 hours of ethno-
graphic observation studies how doctors managed clin-
ical uncertainty.”

The non-empirical papers are mainly narrative in nature
(ie, commentary, viewpoint, editorial), focusing on anec-
dotal although detailed descriptions of the phenomena,
concepts or theories without formal data collection or
analysis. The non-empirical papers focused on various
specialities, including acute care, primary care, psychiatry
and cancer care, and developed considerations regarding
residents, senior residents and attendings.

How the concept of DF has been defined and measured

This section addresses the first research question: ‘How
has the construct of DF in medicine been defined and
measured?’. Notably, only one quantitative sequential
cross-sectional study17 directly measured DF using a self-
reported psychometric tool. The Decision Fatigue Scale
(DES) instrument was initially developed for surrogates
of critically ill patients®® and later adapted for nurses.”
Fernandez-Miranda et al'” modified the DFS for physi-
cians, incorporating 10 items rated on a four-point Likert
scale. However, only seven items demonstrated acceptable
factor loadings and were included in the final composite
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Figure 2 Descriptive statistics of the included papers: studies characteristics, countries and specialities.

score. Althought, DF was broadly defined as a reduced
ability to make decisions and regulate behaviours due to
repetitive DM tasks,'” the scale assesses DF as the difficulty
in making decisions, which is mostly a consequence of DF

Box 1 List of the included studies (see online

supplemental table 3-5 for more information and meta-
synthesis data)

Quantitative studies

Fernandez-Miranda et al, 2023," Filipponi et al, 2022,% Fortea et al,
2023,"° Hughes et al, 2020,% lannello et al, 2017, % Johnson et al,
2022, 2 Jusié, 2021,% Kushnir et al, 2010,*' Lindfors et al, 2009,
Masiero et al, 2018,%* Melnick et al, 2020,% Pedersen, Ingeman and
Vedsted, 2018, Peltzer, Mashego and Mabeba, 2003,%” Persson et al,
2019,% Pogosova et al, 2022,% Schwarzkopf et al, 2015,%2Shanafelt
et al, 2010,% Soukup et al, 2018,2 Yoon, Rasinski and Curlin, 2010,%°
Zutautiene et al, 2023%

Qualitative studies
Hall et al, 2017,"® Johnson et al, 2022,% Lauffen-burger et al, 2022,2°
Loh, Lee and Goy, 2019,% Tallentire et al, 2011,"® Wharne, 2017

Narrative papers

Arnsten and Shanafelt, 2021, Brush, 2018,*® Campbell, 2010,%°
Childers and Arnold, 2019," Courvoisier, Merglen and Agoritsas,
2013,* Dryden-Palmer et al, 2018,%% Dubash, Bertensh and Ho, 2020,
Ehrmann et al, 2022, Field and Taylor, 2022,*" Huilgol et al, 2022,*
Johal and Danbury, 2020,* Masiero et al, 2020,*® Moorhouse, 2020,
Morris et al, 2021,%° Romdhani et al, 2021,%" Schweitzer et al, 2023,
Waldman, Waldman and Carter, 2019,%? Weir et al, 2020,%

than an operationalisation itself.** Other studies evalu-

ated DF indirectly, linking it to factors such as stress from
managing uncertainty or ambiguity, emotional exhaus-
tion, DM style, poor quality of life or low emotional
intelligence (see online supplemental table 3 for a
comprehensive list).

The qualitative studies did not directly address DF but
explored it indirectly as interfering with the quality of the
physicians’ work or as related to patient outcomes. For
example, DF has been indirectly discussed as a negative
result of the inability or inaccuracy to make decisions, acts
of omission, time pressure and physician disagreements.
For a full list, see online supplemental table 4. None of
the qualitative studies analysed DF by asking participants
to define it or observing its cognitive, emotional and
behavioural components.

The non-empirical papers examined the concept of DF
more directly than the empirical studies, describing the
possible determinants and associated outcomes. These
papers described DF as a result of willpower depletion,
physical fatigue, burnout and repeated or difficult deci-
sions, to mention some factors related to physicians’
clinical DM. Other factors are the workload, dysfunc-
tional workplace, implementation of new procedures and
pressure from peers or patients/families. Most of these
papers described the impact of emotions (ie, uncertainty,
shame, guilt) on clinical DM. Emotional issues are seen
as leading to cognitive overload and cognitive bias, DF,
conflicts in shared DM with colleagues or patients and
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Figure 3 Descriptive statistics of the thematic analysis: individual/contextual factors and individual decision fatigue

determinants.

relatives, and clinical errors. Impact on physicians’ well-
being (leading to burnout, depression, clinical regret,
moral distress) is described. One paper26 delved into the
neurobiology of burnout, describing the alterations in
the prefrontal cortex and related cognitive, emotional,
behavioural and ethical outcomes. For a comprehensive
list, refer to online supplemental table 5.

Thematic analysis and meta-synthesis of the determinants
and outcomes of DF
This section addresses the second (‘Which determinant
factors have been considered?’) and third research ques-
tions (“What are the consequences (outcomes) of clinical
DF?’) through the thematic analysis and meta-synthesis
approaches. The thematic analysis identified risk and
protective factors of DF, with risk factors being the most
extensively studied. Then, risk and protective factors were
further categorised as individual (IF) or contextual factors
(CF). The agreement on the IF and CF categories between
the two judges was k=0.87. Figure 3a shows the results of
this step: in all included papers, DF was investigated to a
greater extent by its individual determinant factors than
by the contextual ones (n=122, 59% vs n=85; 41%).

The second step of the thematic analysis further cate-
gorised both the individual risk and protective factors
as having cognitive, emotional, behavioural and ethical

components (see figure 3b upper part). The agreement
on the attribution of these subcomponents between
the two judges was k=0.89. Behavioural, cognitive and
emotional aspects are the most investigated. The ethical
determinants were barely explored, mainly in a qualita-
tive way (figure 3b). In quantitative studies, the cogni-
tive, behavioural, emotional and socio-demographic
determinants of DF were treated in a balanced way. In
contrast, in qualitative studies, the emotional aspects are
the most considered, followed by behavioural and cogni-
tive aspects. Narrative papers focused almost equally on
cognitive, behavioural and emotional aspects.

The meta-synthesis (see figure 4) highlithed that risk
factors for DF encompass a range of individual and
contextual elements. At the individual level, factors
include ego or willpower depletion, where repeated DM
exhausts mental resources; self-perceived medical errors,
which can heighten stress and anxiety; uncertainty and
risks inherent in medical practice; ethical challenges that
demand careful deliberation; and emotional challenges,
such as dealing with patient suffering or death. The most
influential socio-demographic factors are being female
and residents. Women in healthcare often face additional
emotional and social pressures, while residents experi-
ence intense workloads and high levels of responsibility
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Figure 4 Meta-synthesis of the decision fatigue protective/risk factors and outcomes.

early in their careers. Contextually, the healthcare envi-
ronment plays a crucial role: high patient volumes, time
pressures, inadequate support and the organisational
culture can all exacerbate the strain on healthcare profes-
sionals, making them more prone to DF.

Protective factors against DF include various individual,
socio-demographic and contextual elements. Individu-
ally, strong communication skills, effective coping strate-
gies, empathy and compassion, reliance on gut feelings,
motivation, a strong professional identity, the ability to
seek advice, self-control and awareness in DM, high self-
esteem, and ambiguity tolerance all contribute to resil-
ience. Socio-demographically, being male, maintaining
good mental health, enjoying a good quality of life and
ensuring good sleep quality are protective factors. Contex-
tually, training in communication, DM and ethics, the
availability of DM aids and collaborative tools, job control,
professional experience and expertise and a supportive,
safe workplace environment all help mitigate DF.

The outcomes of DF are farreaching and detri-
mental, impacting both personal well-being and profes-
sional performance. Moreover, these negative outcomes
increase the severity and persistence of DF itself. In this
sense, the analysis of the papers allows us to introduce
the idea of a negative circular causality, which leads those

who struggle with DM to experience increased distress,
further difficulty in making decisions and a heightened
fear of making mistakes. Distress manifests through
attention and reasoning deficits, burnout, interpersonal
conflicts, compassion fatigue, regret, negative emotions,
moral injury and trauma. Clinically, DF leads to impaired
DM characterised by avoidant or impulsive choices,
cognitive biases, decreased persistence, reliance on
mental shortcuts, a lack of holistic approaches and poor
self-regulation. These cognitive impairments translate
into medical behaviours such as clinical errors, inappro-
priate prescriptions and referrals, impaired communica-
tion, negative attitudes towards patients, non-adherence
to guidelines and a state of inaction. These outcomes
highlight the critical need for strategies to mitigate DF in
healthcare settings.

DISCUSSION

The present systematic ScCR and meta-synthesis aimed
to resume the existing literature on clinical DF in medi-
cine, focusing on its definitions, determinants and impli-
cations for clinical practice. The evidence that emerged
from our search and analysis is a considerable heteroge-
neity in terms of study design and methodology, medical
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specialties, years of the physicians’ experience considered
and constructs involved.

A critical aspect is that no one addresses clinical DF
comprehensively, providing a definition within a theoret-
ical model supporting the hypotheses or research ques-
tions and a definition that is used systematically. Only a few
studies directly investigated DF as its primary focus,'” 2!
while most considered related constructs. One unique
quantitative study with a cross-sectional design'” directly
measured DF on physicians using a modified scale created
for caregivers and then adapted for nurses. However, the
same authors highlighted a mismatch between the oper-
ationalisation of DF, which has been measured as the
difficulty in making decisions,” and its definition, which
emphasises challenges in regulating behaviours due to
repetitive DM tasks.'” In other words, the operationalisa-
tion of DF corresponds to the outcome of the concept (ie,
problems with DM) instead of giving a definition itself.
Neither qualitative nor empirical studies defined clinical
DF or provided a clear theoretical framework to shape
the concept. This finding confirms the scoping orienta-
tion of this review, which aimed to include more evidence
on potential factors at stake in medicine compared with
other work settings.

The analysis of clinical DF’s risk and protective factors
identified contextual and individual factors with inter-
twined psychological dimensions. Quantitative studies
were all cross-sectional; no cohort studies, experimental
studies or RCTs were found. According to the available
evidence, organisational factors relevant to DM could
negatively impact physician’s well-being and may induce
fatigue. Data showed that workload in critical and end-
ofdlife care,” in primary care® and decision demands in
primary care™ can increase emotional exhaustion. Indi-
vidual issues are also linked to some specific critical DM
styles. In particular, a small study on 23 healthcare profes-
sionals in acute care showed that avoidant DM styles with
alexithymia predict burnout™ and an online investiga-
tion on miscellaneous specialists showed that maximising
DM style contributed to an increased risk of compassion
fatigue.” More extensive studies confirm such data. DM
authority and decision latitude (namely, the working indi-
vidual’s potential control over tasks and conduct) appear
protective factors for hospital physicians’ mental health.
Furthermore, we observed that being female represents a
risk factor among physicians for emotional dysregulation
(particularly in the development of compassion fatigue'”
and burnout™) and, consequently, for DF. Interestingly,
consistent data from surgeons show that emotional
exhaustion can increase the risk of self-reported medical
errors.” The same effect has been confirmed in non-
adherence to clinical guidelines in general practice and
cardiology,” with an effect that appears to be bidirec-
tional and may lead to the field as neurology to decision
regrets.* Findings of an extensive study on family physi-
cians suggest poor-quality DM increases the likelihood of
inappropriate medical behaviours.*' Overall, results from
quantitative literature showed the influence of combined

multiple  psychological determinants, particularly
emotion-related issues, besides organisational aspects
such as risk and protective factors. Moreover, the relation-
ship between decisional challenges and emotional issues
in DM seems bidirectional. Considering the method-
ological nature of the reviewed evidence, which does not
allow a causality conclusion, these data should be taken
with some precautions and tested by further research
involving RCTs.

Qualitative studies involved thematic analysis of
recorded interviews,”* ethnographic observations,”
focus groups' ' #* or mixed methods.”” The studies in
this review indirectly approached DF, exploring how
internal factors impacted DM abilities and stressing
further the negative impact of emotional exhaustion
on the cognitive function in DM. A study involving GPs
showed how emotional aspects of burnout (ie, lack of
empathy) affect negative attitudes, inappropriate refer-
rals or patient safety.'® A qualitative nested study of
mixed-method research conducted in internal medicine®
further deepens the weight of emotional factors. The
study of Johnson et al’ highlights how diagnostic errors
are influenced by how uncertainty-related anxiety in DM
interacts with the fear of peer or senior judgement and
the need to protect professional reputation (ie, ‘saving
face’). Those results are consistent with other studies in
the same field, showing that professional pressure tends
to induce emotional states of guilt, shame and inade-
quacy in critical situations, increasing inappropriate drug
prescriptions during night shifts.* Similar results were
found in two focus-group studies in anaesthesiology®
and acute care setting,'” where the ethical challenges
in highly demanding professional roles emerge as core
themes impacting DM ability and appropriateness of care.
Protective factors highlighted by those studies appear to
be individual and emotion-centred, including supporting
be empathy, motivation, communication skills, openly
acknowledging uncertainty and feeling protected and
supported in the workplace.

Narrative studies are essentially editorials or viewpoints
published in leading medical journals that broaden the
picture and confirm what has emerged so far. The papers
suggest that self-perceived clinical errors seem to impact
physicians’ health by causing emotional dysregulation,
which in turn increases future cognitive and decisional
fatigue, thereby increasing the risk of medical errors.
One paper offers a theoretical explanation of DF centred
on the ego depletion theory’ and argues that willpower
should be supported by supporting individual strengths
in self-control.* If reducing the roots of cognitive load
is acknowledged as a critical opportunity offered by
artificial intelligence in medicine,” ** the relevance of
DM regrets® or ethical DM in conflictual situations is
stressed.*® Furthermore, the decision climate, inter-
professional cooperation and communication skills are
considered risk and protective factors to be implemented
in medical education.”” Contextual protective factors
for DF include organisational improvements in work or
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shifts® and team managing skills in communication and
DM 303148 44 46-53

A final aim of our review was the identification of the
consequences of clinical DF. The outcomes of DF are
described in terms of cognitive errors, clinical errors and
emotional impacts. Moreover, DF is suggested to function
as a risk factor for burnout® and a condition potentially
caused by burnout.”’ The papers’ meta-analysis intro-
duces indeed the idea of negative circular causality (See
figure 4). This idea is confirmed by the bidirectional
causality between burnout and DF found in quantita-
tive studies and by identifying the deleterious emotional
impact of errors outlined by qualitative studies and narra-
tive papers. In other words, those struggling with DM may
experience increased distress, exacerbating their difficul-
ties and heightening their fear of making mistakes.

This process aligns with the theoretical foundations of
DF.” ® Namely, the process seems characterised by a lack
of individual willpower caused by workload and worsened
by a process of negative interactions with motivation
involving multiple psychological aspects. Even though
they have been proposed as opposing features, self-
control and motivational dimensions are not in conflict.
For example, Vohs et al* suggested that motivation is a
fundamental ingredient of self-regulation and may be
effective at substituting willpower. In this vein, even in a
condition of ego depletion, an individual may be able to
self-regulate effectively if motivation is high. The results
of this systematic review and those theoretical correspon-
dences allow us to formulate a descriptive definition of
clinical DF: a multifaceted cognitive and motivational
process affecting a physician’s DM ability, driven by
contextual and individual factors, leading to a circular
relationship with psychological distress and increased
risk of errors in healthcare. This might be a starting point
for developing a validated, comprehensive definition of
clinical DF and operationalising the concept in future
research.

DF has relevant ethical implications for clinical training
and policy. Results show that ignoring DF in a medical
setting could lead to an increased risk of medical errors
and futility, potentially causing harm to the patients and
violating the principle of equity in the distribution of
health resources. Furthermore, DF appears to be linked
bi-directionally with emotional exhaustion and can
expose physicians to serious health issues. The DF process
outlined by this review, identifying DF risk, protective
factors and outcome and defining the constructs as
a process offers several opportunities to prevent and
contain it that should be the focus for future research in
the field.

LIMITATIONS

One limitation pertains to the search strategy that may
not encompass all relevant variations and synonyms for
DF and related constructs, potentially leading to missing
some studies. Moreover, while keywords were translated

into four languages, translation nuances and database
indexing in non-English languages could result in missing
studies not captured by translated terms. Another limita-
tion involves the selection criteria. Limiting the inclusion
of studies involving physicians potentially led to missing
insights from other healthcare professionals that could
contribute to understanding DF. Moreover, including
diverse study designs (qualitative, quantitative, mixed-
methods) can introduce heterogeneity that complicates
the synthesis and comparison of results. Furthermore,
it should be noted that the type of studies involved (ie,
the absence of any RCT or experimental study) and the
metasynthesis do not allow causal inference concerning
risk and protective factors and DF outcomes. However,
the scoping aim of the review was to provide a full insight
into this phenomenon.

CONCLUSIONS

Clinical DF represents a complex and multifaceted
phenomenon with significant implications for clinical
practice and patient outcomes. Although the present
review, conducted in clinical DM contexts, provides a
descriptive definition of clinical DF, it also highlights the
need for future operationalisation of the concept, the
test and the validation of the corresponding measure.
Such a line of research would represent the starting point
to reflect the composite nature of the construct, inte-
grating insights from diverse theoretical perspectives and
encompassing cognitive and motivational dimensions,
thus providing a more comprehensive understanding of
this multifaceted phenomenon as influenced by internal
and external factors. Looking ahead, future perspec-
tives suggest the need for increasing data collection on
emotional and ethical dimensions, as well as a deeper
exploration of protective factors to mitigate the effects
of DF. This would give the basis to develop the research
in this field further, discovering the determinants and
consequences of DF and determining the relationships
between this concept and other related concepts (eg,
burnout, distress).

Such a programme will provide information with
potential practical implications. Organisational policies
and practices should be designed to support physicians
in managing DF and promoting high-quality patient
care. Strategies to promote physician well-being (such
as fostering shared DM, creating a supportive environ-
ment, implementing training programmes to enhance
communication and DM skills) and reducing DF may
hold promise. Researchers, clinicians and policymakers
can collaborate to develop effective interventions and
support systems that enhance physician well-being and
improve patient care by advancing our understanding of
DF and its determinants.
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