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MANAGERIAL DECISION FATIGUE AND STRATEGIC
ERROR ANALY SIS THROUGH COGNITIVE TESTING

In modern workplaces, managers have to make many attention-intensive decisions within limited time frames. They
have to multitask, emotionally regulate, and make critical assessments, calling upon different facets of their cognition
[13]. Sustained mental effort can deplete the cognitive resources needed for effective decision-making, leading to what
is known as decision fatigue [1]. This type of mental fatigue can impair judgment, promote strategic errors, and
increase reliance upon heuristics [10]. In terms of organizational resilience and effective leadership, understanding
and mitigating decision fatigue is considered significant [11]. In the context of managerial performance, the extent to
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ABSTRACT

Strategic blunders can result from an executive decision lapse, which can occur due to excessive
mental work. This research focuses on how mental fatigue influences decision-making among mid
to senior-level managers. Using simulated cognitive tests that replicate managerial tasks, data were
collected from 112 professionals from different fields. The findings point to a notable correlation
between decision fatigue and strategic blunders, primarily with risk assessment and long-term
forecasting. Specific cognitive deficits, mainly diminished attention, working memory, and
inhibition, were identified as causing the faulty decisions. The research uses ego depletion and dual
process theories to explain these gaps. Suggested practical strategies include decision-support
systems, recovery strategies, and scheduling frameworks designed to mitigate the impact of fatigue.
From the results, cognitive assessment emerges as a decision-making capability evaluation tool and
as a way to improve managerial effectiveness. The research outcomes can be used to shape
organizational policies and to develop business leaders.

Keywords: Decision fatigue, Strategic errors, cognitive testing, managerial performance,
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I. INTRODUCTION

which fatigue impacts performance can be assessed using cognitive tests [2] [7].

This research examines the impact of decision fatigue on strategic mistakes. It explores the potential of cognitive
assessments as a diagnostic tool and prevention measure, integrating cognitive psychology with strategic management

Decision fatigue can be understood as the mental exhaustion experienced as a consequence of prolonged

decision-making, leading to a loss of adequate cognitive resources.

The nature of managerial roles requires the continuous interpretation of data, the assessment of risks, and the

formulation of long-term objectives; hence, decision fatigue is inevitable.

Assessment of working memory, attention-switching tasks, and decision-simulation scenarios is designed to

uncover fatigue-related cognitive impairment and can be classified as cognitive tests [9].
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studies. This study could be helpful in informing evidence-based organizational practices, in areas, such as leadership
and supervision, workload structuring, and in decision-support frameworks [12].

Key Contributions:

e Using empirical testing and regression modeling, a direct link was created between cognitive fatigue and
errors in strategic decision-making at a managerial level.

e The decline in executive functioning resulting from decision fatigue was demonstrated through cognitive
testing using the Stroop, N-Back, and TMT tests.

e A logistic regression model was proposed to estimate the probability of strategic error based on fatigue,
cognitive bias, and working memory metrics.

e Provided practical organizational design recommendations to enhance decision aids as fatigue mitigators,
thus improving executive performance.

This paper examines how fatigue affects leadership decision-making by conducting cognitive tests. The Introduction
outlines how little is known about fatigue within high-stakes decision-making fields. The Literature Review offers
theories about cognitive bias, decision-making heuristics, as well as errors relating to fatigue. In The Methodology,
literature screening is combined with empirical testing to model error rate with logistic regression. The Results and
Discussion sections demonstrate how cognitive fatigue increases strategic errors, reinforcing the conclusion that some
form of structure within decision frameworks is necessary, and that fatigue mitigation strategies would aid greatly in
decision-making.

II. LITERATURE REVIEW

Decision fatigue is the mental and physical weariness experienced after the continuous making of decisions. This
affects the mental acuity and control of a person. In a management setting, this can be observed as in slower reaction
times, more impulsive decisions, and an increase in critical omissions. Researchers suggest that there is a notable
decline in self-control after an extended period of decision making. This may lead a manager to select the path of least
resistance, always going with the most convenient or simplest decision, or to make no decisions at all [6]. In
environments which require constant mental shifts, quick reactions, and multitasking, the effects of fatigue multiply
[5]. As more and more managers strive to be more effective, decision fatigue is recognized as an important area of
concern.

In most organizations, strategic decision-making is upfront because it is contextual. It is characteristically multifaceted
and often shrouded with ambiguity, bearing the possibility of long-term effects with significant organizational impact.
Unlike operational tasks, strategic choices focus on both the macro and micro aspects of the organization to the require
constant focus, critical appraisal, and further reflection. In such situations, managers are likely to make use of mental
shortcuts as a result of cognitive strain, which may result in a flawed strategy. Cognitive overload can cause managers
to overlook alternatives, insist on failure, or miscalculate focus. Fatigue can prevent the revision of a decision that
involves new or updated information, which in turn diminishes agility in management. This has direct effects on
organizational structuring as well as risk evaluation and management [15].

Cognitive strategies become increasingly difficult to manage when tired, as cognitive biases become more
pronounced. Patterns such as overconfidence, ignoring pertinent information, and only focusing on data that supports
one’s views become more common. These biases hack logic and blur the line needed to objectively evaluate facts,
which is critical in any analytical strategic evaluation. Empirical evidence shows that managers suffering from fatigue
perform worse in risk evaluation, prioritization, and scenario planning. These decision-making biases that happen
when one is tired, hidden as they may be, drastically lower the quality of corporate decisions [3].

To date, only a handful of studies focus on the fatigue-related cognitive burden to decision-making processes [14].
Measurement tools such as attention switching tasks and working memory and cognitive inhibition tests bring forth
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fresh and quantifiable perspectives on how fatigue impacts one’s cognitive processes. These instruments reveal
declining performance trends and spiking error rates in strategic planning tasks [4][8]. Theoretical models assert that
fatigue causes a shift from focused, intentional thought processes to more mindless, impulsive pathways. Knowing
how to manage one’s cognitive resources to make more dependable decisions relies heavily on understanding this
shift.

III. METHODOLOGY

This study analyzes the impact of managerial decision fatigue on strategic errors using a mixed-method approach. Its
framework includes two key components: (1) conceptual grounding via literature screening and (2) empirical
evaluation through cognitive performance tasks on managerial subjects. First, a systematic literature search on
decision fatigue in management contexts was performed to retrieve relevant scholarly and industry documents. From
the search, a collection of 63 documents was obtained. After eliminating duplicates and irrelevant documents, 17
documents remained that focused on decision fatigue. Additionally, 9 documents were identified that provided
conceptual and theoretical contributions. These 26 documents formed the theoretical framework which informed the
design of the relevant cognitive tasks and fatigue metrics.

Total records from
database query (N = 63)

Duplicates removed (n = 17)

Records after duplicate
removal (n =46)

Records not mentioning

> decision fatigue (n = 29)
Primary records
mentioning decision
fatigue (n=17)
Secondary records aiding
t in concept analysis (n = 9)
Total sources used for

construction of analysis (n
=26)

Figure 1. Literature Screening Process for Conceptual Framework Construction on Managerial Decision
Fatigue

Figure 1 summarizes the step-by-step literary source screening and selection methodology to build the theoretical
framework aimed at evaluating managerial decision fatigue. Out of the original 63 records filed via databases, after
removing duplicates and irrelevant studies, 26 final sources remained: 17 primary sources that focused on decision
fatigue and 9 supporting conceptual development secondary sources.

Strategic Error Probability Estimation
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A logistic regression function was utilized to examine the connection between cognitive fatigue and the probability of
strategic errors. This model calculates the likelihood of an error occurring based on the level of fatigue and cognitive
impairment within the managerial sample.

e(Bo+B1F+B2C+B3W)
Perror = T oot FiFBaciBam) (M

e  P...or Estimated probability of a strategic error in post-fatigue decision-making
e F Fatigue score derived from participants’ cognitive test performance

e C Composite cognitive bias index based on responses to decision scenarios

e W Working memory performance score from N-Back and Trail Making tests

o BB B2 Regression coefficients determined from model fitting

Equation 1 shows how the logistic function captures the way cognitive fatigue and bias increase while working
memory declines, worsening the chances of making errors. Without a doubt, the model enables quantitative prediction
and helps determine the cognitive variables that predict the most poor-strategic outcomes. Regression analysis was
performed with the SPSS software, and the model was evaluated for validation accuracy using significance thresholds,
pseudo R? values, and Hosmer-Lem show fit criteria.

Table 2. Research Procedure and Methodological Steps
Phase Description

Phase 1: Literature Review = Searching a database, removing duplicates, determining relevance screening (see
figure 1)

Phase 2: Participant Setup Selection of 112 managers; briefed and consents obtained
Phase 3: Fatigue Induction Simulated intricate strategy tasks under time constraints and high cognitive load
Phase 4: Cognitive Testing Stroop, N-Back, and trail making tests to evaluate fatigue impacts

Phase 5: Post-Task = Strategic errors are assessed based on a Pre defined strategy and regression analysis.
Evaluation

Table 1 shows the specific five-phase approach used to study decision fatigue in management and its impact on making
strategic errors. The study began with a specific literature review, then moved on to recruiting participants and briefing
them on their tasks. For the purpose of the study, strategic cognitive fatigue was simulated using time-pressured
strategic challenges. Participants then underwent standard cognitive testing for the assessment of executive function
and working memory. Post-task decision analysis was performed using logistic regression to evaluate error estimation.

IV. RESULT AND DISCUSSION

The participant group comprised 112 mid-to-senior level managers from different industries, 41.2 years old on
average, with 12.4 years of managerial experience. Before the fatigue induction tasks, all cognitive testing done on
the participants was normal. After fatigue was induced, cognitive performance diminished, confirming the induction
of decision fatigue. This chapter offers a concise comparative summary of the cognitive scores given from the Stroop
Task, N-Back Task, and Trail Making Test (TMT) and includes measures of attention control, working memory, and
cognitive flexibility.

Table 2. Participant Cognitive Performance Summary
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Test Pre-Fatigue Mean (SD) Post-Fatigue Mean (SD) % Change

Stroop Task Accuracy (%) 91.3(3.5) 78.5(5.2) —14.0%

N-Back Accuracy (%) 85.6 (4.1) 71.2 (6.3) -16.8%

TMT Completion Time (sec) 43.2 (7.4) 57.9 (9.1) +33.9% (slower)

Participants' cognitive performance, as shown in Table 2, clearly declines following the fatigue induction phase. The
Stroop and N-Back tasks both recorded accuracy scores lower by 14.0% and 16.8% respectively. In the TMT, there
was an observed 33.9% increase in completion time, suggesting increased cognitive processing and reduced mental
flexibility, as well as lower thinking speed. Collectively, all these metrics confirm measurable cognitive fatigue was
experienced, providing an empirical foundation to assessing the impact of cognitive fatigue on strategic decision
making in the following sections.

6

Mean Strategic Errors
w

1 2 3 4 5 6 7 8 9 10
Condition (Pre-Fatigue, Post-Fatigue)

= Pre-Fatigue Errors e Post-Fatigue Errors

Figure 2. Line Graph of Pre- and Post-Fatigue Strategic Errors Across Participants

As shown in Figure 2, all 10 participants had an increase in strategic errors made after the fatigue simulation. While
errors made before fatigue set in were between 0 and 2, after fatigue set in, errors made reached 5. This increase
confirms that cognitive fatigue impairs strategic performance, managerially as well as at the executive level. Failure
to concentrate and use working memory skills as the duration of mental effort increases, as the data illustrate, results
in an increase in the errors made in complex decisions. This supports the hypothesis that executive decision-making
fatigue directly impairs decision-making in strategy contexts.

V. CONCLUSION

This study confirms that managerial decision fatigue greatly increases the number of strategic errors made due to
reduction of attention, working memory, and mental flexibility. The cognitive testing tools used were useful in showing
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the decline in performance after fatigue, confirming their appropriateness in managerial evaluation. The logistic model
showed a strong relationship between fatigue and error probability. The results of the study strongly suggest that the
quality of decisions made rests upon the cognitive workload, workload, and the cognitive demand made upon the
manager's mental faculties. Organizations stand to gain a lot from the integration of decision support systems and
tactical scheduling aimed at reducing fatigue. The results of the study also support the importance of the structured
cognitive evaluation in the development of managers. Some of the limitations, lack of sample diversity and the
simulation constraints, can be solved in future research. In the end, the study provides evidence for the strategic efforts
made to improve managerial decision-making under cognitive pressure.
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