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Introduction

In today's working situations, especially in highly demanding professions like medication, police
services, air traffic management, and rescue services, the multitasking abilities are a part of the
regular working culture. The professions entail working on several unrelated pieces of information
at once, work with concurrent priorities, and perform several tasks within short time limits. While
this multitasking ability is generally seen as a strength, recent work from cognitive science
identifies substantial mental costs accrued through heavy use within high-stakes settings. Constant
task-switching between competitive tasks interferes with working memory, lengthens processing
time, and worsens the quality of decision making, ultimately leading to a dip in mental efficiency
and overall work performance. With shifting demands within the workplace environment, it is
critical to recognize the cognitive impact of multitasking within workplaces to protect employees'
health as well as organizational performance(Levine et al., 2020).

It has been found that the multitasking effect, which is highly valued in productivity-oriented work
cultures that value quickness and effectiveness, is harmful to cognitive performance, especially
when stress levels are high. It causes the executive control system of the brain to become
overloaded, which leads to cognitive overload, decreased attentional control, and increased error
rates. Workers in professions like emergency medical, aviation, and the military are frequently put
in situations where there is little room for error and severe consequences. In these kinds of settings,
multitasking not only raises the error rate but also impairs situational awareness, memory recall,
and the capacity to engage in higher-order cognitive functions like critical thinking and problem-
solving. (Lovett et al., 2023).These damages have important suggestions for both job performance
and continued cognitive function and therefore call for systematic examination.

Additionally, the increasing effect of long-term multitasking under stressful professions goes
beyond temporary declines in mental output, as it may lead to extended periods of risk to cognitive
well-being. Regular exposure to demands due to stress multitasking has been linked with greater
mental tiredness, emotional reduction, and burnout symptoms. Neurocognitive studies indicate that
high levels of task switching desynchronize healthy brain rhythms, add to cognitive load, and
contribute towards long-term structural and functional alterations in attentional brain regions,
memory regions, and executive functioning regions. These changes can predispose a person to
further cognitive decline, attention deficit, and even neurodegenerative disease with progressive
age if work environments are not modified to incorporate protective measures and mental health
support systems (Mack et al., 2022).These results confirm the necessity of occupational health
models that appreciate and consider the psychological price of multitasking.

Because professionals working in high-stakes fields are subjected to extreme demands, it is also
necessary to consider how multitasking impacts not only short-term occupational performance but
long-term brain efficiency and mental resilience. By gaining insight into the highly particular
means by which multitasking disrupts cognitive functioning—e.g., working memory, control of
attention, and executive function—occupational health regulations and training initiatives can be
designed to remove risk factors and sustain work practice resilience. In addition, identifying the
interaction between multitasking, error rate, and cognitive ability can guide interventions that can
enhance task control, enhance workplace safety, and maintain workers' psychological well-being
throughout their working lifespan. This research aims to contribute to the increasing body of
research on this issue, developing evidence-based findings to policymakers, organizational
stakeholders, and mental health professionals interested in supporting those working in cognitively
demanding occupations. (Strayer et al., 2022).

2470



The Critical Review of Social Sciences Studies, Volume 3, Number 2, 2025

One more field of great concern in the context of multitasking for high-pressure jobs is brain strain
it induces on mental resource. The neurobiologically human brain is suited for serial processing of
tasks in place of parallel processing of tasks. When experts attempt to work on several
sophisticated tasks simultaneously—especially with a lot of stress—cognition intensifies, leading
to strained brains from increased cognitive interference, where distant brain operations compete for
scarce attention capacity. Such competition interferes with the brain's ability to filter distraction,
rank tasks, and maintain continuous attention. Neuroimaging experiments have established that
repeated task-switching activates large groups of brain areas, including the prefrontal cortex and
anterior cingulate cortex, leading to mental fatigue and compromised cognitive flexibility when
done frequently (Al-Asmi et al., 2023).These results are especially relating to in the kind of work
where a single gap of focus or brief interval of judgment can be life-enhancing. It is therefore
crucial to study how multitasking affects neurological function in such workplaces for the purpose
of designing evidence-based work design and interventions.

Apart from this, the mental price of multitasking in stressful jobs cannot be ignored. Multitasking
on a regular basis in stressful environments has been discovered to lead to increased stress, less job
satisfaction, and increased emotional fatigue. This continuous psychological stress results in
continued body response to stress, including elevated cortisol levels, sleep disturbance, and
compressed emotion regulation. Over time, these body responses can result in diminished mental
functioning and weakness to mental disorders such as anxiety, depression, and burnout. Employed
professionals such as those in healthcare and emergency services tend to report feeling exhausted
and mentally depleted after extended bouts of multitasking, and this is evident in their private lives
and general health (Duggan et al., 2022).1t is therefore a matter of public health to minimize the
cognitive and emotional effects of multitasking in such environments with organizational policies
that place priority on cognitive well-being, management of stress training, and workload
optimization.

The Cognitive Cost of Multitasking in High-Stress Professions

In high-demand professions such as healthcare, firefighting, flight, and combat military,
multitasking is generally unavoidable aspect of routine work activity. Those career specialists are
constantly required to manage multiple lines of information, react to sudden events, and execute
rapid-fire, high-hazard choices in rigorous stress commands. Multitasking has long been viewed as
a key skill that improves productivity and operations performance. But contemporary cognitive
and organizational psychology research discovers that multitasking imposes very high, typically
hidden, cognitive expenses, especially in environments where the margin for mistake is tight and
the stakes are large. Those are the types of careers requiring unbroken attention, rapid reaction, and
precise decision-making, and the risk of cognitive overload is consequently especially risky. So,
the understanding of cognitive and psychological effects of multitasking in these challenging work
environments has increasingly become critical to employee well-being, maximizing decisional
accuracy, and protective operational effectiveness (Herlambang et al., 2021).

Multitasking has become an entrenched norm of modern professional reality, especially among
high-stress careers like health care, flight, law enforcement, and emergency responders. These
professionals are perpetually in the role of managing multiple responsibilities at the same time,
moving quickly between opposite demands, and making life-and-death decisions in fast-paced,
high-pressure settings. While generally connected with increased efficiency and versatility, the
latest research increasingly suggests that multitasking degrades mental performance, increases
stress levels, and has serious psychological problems. The frequent necessity to divide attention
and handle multiple responsibilities leads to cognitive strain, which compromises mental clarity,
information retention, and decision-making accuracy. Studies show that employees in
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environments where multitasking is extensive are more disposed to suffer from attentional lapses,
memory errors, and reduced response levels, increasing the possibility of error with possible
detrimental effects(Madore et al., 2022). These findings are contrary to the extensively held
assumption that multitasking enhances productivity, instead to show its adverse effect on cognitive
efficacy and work safety.

Cognitive cost is a term to use when describing the cognitive load or mental resource depletion
that occurs when individuals multitask, particularly in high-stakes tasks. Human cognition's
intrinsic manner prefers progressive processing of tasks, and requiring the brain to process two or
more difficult tasks simultaneously causes cognitive overload. Cognitive overload is negatively
affecting executive processes such as working memory, attentional control, and cognitive
flexibility—primitive capacity required for effective decision-making and control of tasks in high-
stakes contexts. Neuroimaging research indicates that repetitive task-switching activates brain
regions responsible for effortful control and error monitoring and thus enhances mental fatigue and
cognitive interference(Gips et al., 2020). Multitasking thus not only decreases short-term task
proficiency but also enhances the rate of errors and slowly deteriorates cognitive resilience. Long-
term exposure to the type of mental stress at issue will induce persistent disorganizations in
cognition, which undermine capabilities to maintain attention and lower decision-making quality
in high-stress work settings.

In addition to its immediate impact on task performance, multitasking in highly stressful
professions also has severe long-term cognitive and psychological tolls. Cumulative cognitive
burden presented by multitasking has been linked to long-term mental fatigue, heightened tension,
emotional fatigue, and stress syndrome. Repeated exposing of the brain to overload weakens the
brain's capacity for attention regulation, information processing, and storage of memory in the long
term, increasing the risk of long-term cognitive damage and mood disorders. Recent literature
establishes that frequently visible workers have lower working memory capacity, decreased
attentional control, and higher susceptibility to depression, anxiety, and stress-related
neuropsychological disorders in old age (Duggan et al., 2024).Recognition of such cognitive risks
is at the core of developing workplace interventions, training programs, and policy reforms aimed
at the protection of workers' in-work performance engaged on cognitively demanding,
multitasking-intensive tasks and their psychological well-being in the long term.

Impact of Multitasking on Mental Efficiency and Error Rates

The immediate effect of multitasking in the stressed profession is a extreme reduction in the
competence of the mind. When experts attempt to divide their mental resources into several
parallel tasks, the information-processing capacity of the brain gets significantly disadvantaged in
speed and accuracy. This decrease in information-processing velocity has a serious effect on
decision-making capacity, which is immensely a problem in scenarios where timely and relevant
judgments are needed in an effort to keep things safe and positive in outcomes. For professions
like healthcare, aviation, and emergency response, even slight attention lapses or slow reaction
times can result in severe, potentially life-threatening outcomes. The negative impact on mental
effectiveness in such situations highlights the exigent cognitive loads on workers and the dangers
of coping with multiple concurrent duties(He et al., 2023).

Aside from the damage of mental capacity, multitasking also carries the effect of rising error rates
from the added pressure it exerts upon working memory and attentional focus systems. For
instance, medical doctors are typically tasked with splitting the needs of following up on several
patients with dealing with complicated clinical tasks, such as common switching of attention. This
divided attention increases the likelihood of fatal errors like drug errors and patient monitoring
errors that impact patient safety and quality of care adversely (Li & Carayon, 2021).Similarly, in
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aviation and emergency response, multitasking demands have been associated with increased
levels of procedural mistakes as well as missing major failures or cues. These types of mistakes not
only impact the operational efficiency but enhance the likelihood of accidents as well, thus
presenting an illustration of how multitasking could even compromise individual and group safety
within high-risk environments(Harwood et al., 2024). The psychological disturbance caused by
multitasking adversely affects the quality and accuracy of work outputs. When the brain is required
to handle a high volume of information and continuously switch between activities, its ability to
effectively create information and maintain high levels of concentration decreases. Such a decrease
in mental effective increases the risk of blunder, misinterpretation, and subpar performance, which
can lead to highly detrimental consequences in high-stakes working environments. Above all,
these gaps reach beyond single error; impaired performance at the single-person level dangers
extended organizational safety and operational success. High-team-dependency professions,
precision professions, and continuous coordination professions are especially susceptible to the
unsettling impact of multitasking-cognitively induced overload (Weller, 2022).

Aside from that, prolonged building up of errors and repeated psychological stress have a tendency
to increase levels of stress among professionals, leading to an unhealthy cycle of feedback that
even degrades mental performance. As workers become overwhelmed trying to meet higher
standards and encounter multi-tasking environments, the synthesis of thinking overload and
affective depletion have a tendency to overwhelm psychological buffers. This eventually causes
burnout, which is defined by exhaustion, lowered motivation, and lower job satisfaction. Burnout
erodes not just personal well-being but also general job performance and occupational safety for
the most stressful jobs. These mechanisms emphasize the pressing need for proper methods and
organisational policies that control multitasking loads and promote cognitive well-being to protect
employees and institutional objectives (Reitmajer et al., 2024).

Long-Term Cognitive Health Implications of Multitasking

While the short-term effect of multitasking on cognitive ability and error rate is firmly established,
longer-term effects of constant multitasking in high-stress professions pose equally concerning
issues regarding mental health. The prolonged exposure to high levels of cognitive load combined
with conflicting demands to perform multiple tasks over a long period of time leads to chronic
mental fatigue and emotional exhaustion. These stressors significantly elevate the risk of
burnout—a state of physical, emotional, and mental exhaustion. Not only does burnout undermine
job performance but also poses serious long-term effects on the individual's overall psychological
functioning and quality of life(Nelson et al., 2025). The preponderance of these stressors in high-
stress working environments emphasizes the need for acknowledging the impact of multitasking
on mental well-being outside the immediate working environment.

From a neuroscientific view, chronic mental overload that comes with multitasking has adverse
effects on the brain's neuroplasticity—the capacity of the neural circuits to reorganize, adapt, and
recover from trauma and stress. Repeatedly experiencing stressful multitasking situations was said
to overwork those essential regions of the brain responsible for attentional control and memory
consolidation like the prefrontal cortex and hippocampus (McEwen et al., 2023).When these
regions undergo prolonged stress, the function to regulate effective neural communication and
maintain cognitive functions is disrupted. Such deterioration not only slows down daily cognitive
function but also increases the likelihood of long-term cognitive impairment. Chronic exposure in
such weakening is experienced as diminished working memory span, concentrative weakness, and
lowered handling of complex inputs—both of which are damaging to long-term mental stamina for
high-stress careers.
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Beyond cognitive decline, chronic stress resulting from multitasking has upsetting implications on
emotional control and mental well-being. Continuous activation of stress regulatory processes,
especially the hypothalamic-pituitary-adrenal (HPA) axis, results in hormonal release and neural
processing impairment. Dysregulation raises susceptibility to anxiety, depression, and other mood
disorders, thereby compromising further cognitive and emotional function (Arnsten et al.,
2023).This chronic mental tension can develop a self-fulfilling prophecy in the sense that reduced
emotional control will compound cognitive overload and generate an increasingly vulnerable
mental state. These results emphasize that cognitive wellness in stressful work needs to be
addressed holistically, considering the interconnectedness of cognitive and affective processes.

Since the long-term effects of multitasking on mental health are extremely adverse, it is essential
that organizations institute special measures to reduce such risks. Some of these measures will
include workload management practices that restrict overwhelming cognitive loads and impose
realistic task-switching constraints. Periodic resting and mental recovery breaks are equally
important in preventing prolonged cognitive fatigue. Moreover, employees can be taught cognitive
coping abilities like mindfulness, prioritization skill, and tension management to enhance their
resistance to cognitive overload (Fritz & Yang, 2023).0Organizations can establish healthier, more
sustainable work environments by maintaining a delicate balance between immediate task
performance and long-term cognitive well-being, which contribute to employees' mental and
emotional well-being during the career lifetime.

Research objectives

1. To assess how multitasking affects cognitive load in high-stress professions.
2. To analyze the neurocognitive mechanisms linked to multitasking costs.
3. To examine the long-term effects of multitasking on memory, decision-making, and
emotional regulation.
Problem Statement

High-stress occupations like medicine, aviation, and emergency services are comprised of rapid
decisions and multi-tasking that usually equate to multitasking in high-pressure situations.
Multitasking is a survival trait in these situations, but more and more evidence suggests that it has
a strong tendency to significantly boost cognitive load, error rate, and mental fatigue. Despite the
advent of neuroscientific research, little is understood regarding the neurocognitive processes
underlying these multitasking costs and their long-term effects on professionals’ cognitive
performance, memory, and affect regulation. Bridging this gap in knowledge is important to
maximize safety, performance, and well-being in safety-critical professions.

Significance of the Study

The study has both practical and theoretical implications by offering new insight into the way
multitasking influences mental processes working in stressful work environments. Through the
application of recent developments in neurology, the study will improve understanding on the way
the brain responds to the challenge of multitasking and unveil potential cognitive and emotional
barriers experienced by professionals. Findings will guide safer working practices, cognitive load
management, and training that can preclude error and maintain long-term cognitive function.
Ultimately, the research contributes to enhanced operational safety and workforce resilience within
challenging, high-stakes operations.

Literature Review

Multitasking has been the major focus of research within cognitive psychology for decades now,
with initial studies confirming that human cognitive capacities are limited and performance on
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tasks simultaneously results in reduced efficiency(Schumann et al., 2022).groundbreaking work on
attention theory argued that the brain operates best when tasks are processed one after another, not
at the same time, and emphasized that attempting to allocate attention between multiple difficult
tasks is interference-laden and reduces performance. This has similarly been consistently
supported by further studies demonstrating that multitasking causes significant degradation of
cognitive processing speed and accuracy, especially in situations under time pressure and high
stress. This early theoretical basis provides a significant backdrop for understanding the mental
cost of multitasking in real-world operating, high-stakes situations such as healthcare and
emergency services.

Based on these initial conceptions, more recent research has investigated the neurocognitive
mechanisms of multitasking and cognitive overload. For example, Rubinstein, (Hasan, 2024),used
experimental paradigms to show that task-switching is associated with a measurable "switch cost,"
as indicated by increased response times and errors. These findings are particularly relevant to
high-stress professions where repeated alternation among complicated tasks occurs, demonstrating
that the brain requires additional processing time to re-orient attention and replenish working
memory. Multitasking neuroimaging experiments also demonstrate that multitasking activates
executive control regions like the prefrontal cortex, which are vulnerable to fatigability and
overload when persistently utilized. These empirical observations have advanced our
understanding of how multitasking enhances mental inefficiency and error likelihood and verified
previously established cognitive beliefs based on biological evidence.

Other studies have discussed multitasking in stressful work environments per se, invoking the
practical significance of cognitive load.(Westbrook et al., 2025). investigated hospital staff and
concluded that multitasking has a high association with higher medication error and patient
monitoring failure. This speaks to highest value of focus attention in a career where mistakes can
have severe, even life-taking implications. (Li et al., 2025),conducted a study among aviation
experts and found that the demands for multitasking cause procedural mistakes and missed
warning indicators. Such applied studies not only validate cognitive theory but also elucidate the
actual risks of multitasking in environments where safety is ensured through error-free and speedy
accurate judgments.

Longitudinal studies have also started showing the effects of long-term multitasking on long-term
cognitive and emotional well-being. (Sonnentag et al., 2022).studied work burnout and established
that long-term cognitive overload caused by long-term multitasking results in emotional
exhaustion and reduced cognitive resilience. This research aligns with neurobiological research
by(Menon et al., 2025), in which he concluded that chronic stress harms neuroplasticity in areas of
the brain responsible for memory and attention regulation. Together, these studies demonstrate that
the cost of multitasking to cognition goes much further than temporary impairments to memory
and performance since chronic exposure to multitasking pressures leads to cognitive disintegration
and affect dysregulation. Recognition of these long-term costs is vital to create interventions that
safeguard professionals' mental health and maintain organizational effectiveness.

Current research has also looked at the moderating variables through which multitasking's
cognitive costs in stressful vocations might be buffered. For instance, both attentional control and
working memory capacity have been found to somewhat buffer the deleterious effects of
multitasking, allowing some professionals to perform better under cognitive load (Kane & Engle,
2002). However, these cognitive buffers are limited and can be quickly exhausted under persistent
pressure, especially in conditions of uncertain task requirements. Organizational factors like
workload management, communication among teams, and availability of decision support systems
have also been shown to minimize the risks of multitasking-related errors (Li & Carayon,
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2021).These findings suggest that while multitasking is an inherent part of many business careers,
both individual- and system-level interventions must occur to sustain mental performance and
reduce error.

Besides, psychological distress caused by chronic multitasking has tremendous ramifications for
emotional regulation and well-being, which in turn affect cognitive functioning. Lupien et al.
(2009) presented evidence that chronic stress reorganizes the hypothalamic-pituitary-adrenal
(HPA) axis, leading to chronic increases in cortisol that disrupt hippocampal function—a brain
structure critical for memory consolidation and attention. This neuroendocrine disruption relates
chronic multitasking stress to cognitive impairments characteristic of burnout and depression
among high-stress professionals. Additionally, van der Linden et al. (2005) emphasized the spiral
process between cognitive deterioration and stress in which flawed cognitive ability contributes to
increased susceptibility to stress, which produces a mental fatigue cycle of deteriorating job
performance. These results imply that stress management and mental health care services must be
incorporated into corporate operations in order to maintain long-term brain health as well as
maximize short-term work performance.

Cognitive Load and Task Management in High-Stress Settings

Cognitive load theory is still one of the most important theoretical models in explaining how
mental resources get overwhelmed in high-stress professions, especially where there is an element
of multitasking involved. Cognitive load theory argues that human brains have only so much
capacity to retain information and process it concurrently under average circumstances, much less
under stressful circumstances. Current empirical data across varied domains like medicine,
aviation, and emergency care strongly attests to this notion by describing how, once cognitive load
surpasses such levels, experts suffer sharply reduced attention allocation. For example,
neuroergonomic investigations by (Kasprzak et al., 2023) of surgical teams reported that cognitive
overload due to multitasking yields sharply reduced situational awareness. This decrease in
situational awareness diminishes the capability to track important cues and react in a timely
manner, and thus subtracts from patient safety directly. This reveals that the brain's limited
processing capability contributes to impacting the quality of how tasks are carried out in situations
where accuracy and timing are essential.

Task-switching, as one of the key hurdles to cognitive load in multitasking, requires constant
withdrawal of the brain from a task and redirecting attention to another. The cognitive "switch
cost” of such an action is amply documented, with recent research having further elucidated its
real-time implications. (Ma et al., 2023).speaking of emergency dispatch centers utilizing eye-
tracking technology, depicted that each change in task incurs the expense of a brief but inevitable
recovery time when attentional focus is minimized. The transient dip increases the threat for
missing vital information or misinterpretation of cues. In high-stakes contexts such as military
combat or emergency response, millisecond delays can be disastrous. This reinforces the necessity
to devise a strategy that reduces the occurrence or impact of task shifting since such reduction of
interferences could conserve mental resources and enhance overall performance under stress.

Task type and difficulty under multitasking impact cognitive load and performance impact. These
kinds of tasks requiring more complex cognitive processes such as judgment, problem-solving, and
decision-making are most likely to be performance-disruptive when conducted under other tasks.
(Bailey et al., 2022),study in air traffic control settings substantiated that the greater the demands
of the higher executive functions, the greater the multitasking cognitive load, and the frequency of
flight path coordination and communication management mistakes is greater. This combination of
task difficulty and multitasking increases the risk of mistake, substantiating the fact that all tasks
require the same cognitive resources. Therefore, discriminative understanding of the distinctive
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cognitive demands of individual tasks is essential to construct effective workflows and
interventions counterbalancing risks in terms of multitasking for high-pressure careers.

Besides the short-term mental challenges triggered by multitasking, the impact on long-term
memory and learning effects is concerning, especially for professions that entail constant skill
updating. Cognitive neuroscience research carried out by (Shaw et al., 2024).provides robust
evidence to conclude that chronic exposure to multitasking and cognitive overload harms
procedural and declarative memory consolidation. This deficit affects professionals' ability to
acquire new skills, retain essential knowledge, and correct errors in the long term. In fields like
health care and aviation, where continuous updating and professional education are mandated to
provide high standards of safety and performance, these long-term deficits would be extremely
important. Thus, cognitive load not only influences short-term task performance but also has long-
term effects on an individual's ability to perform at the optimal level and safely throughout their
working life, calling for cognitive loads to be managed as a cornerstone of professional
competence.

Multitasking and Error Propensity in Critical Occupations

Systematic identification of high-stress workplace multitasking as an increased risk of errors has
remained a key connection important to occupational safety study. Healthcare environment studies
today still emphasize how a division of attention between competing tasks aggravates the quality
of performance and outcomes in safety. For instance, (Zhang et al., 2023),have demonstrated that
nurses who multitasked while dispensing medication had a higher prevalence of medication errors,
resulting from interrupted attention and omission of procedural steps. This interruption results in
decreased vigilance because clinical staff do not maintain uninterrupted attention to all critical
activities. The consequences are severe because clinical protocol mistakes compromise patient
safety or lead to patient death. They confirm and add to earlier evidence, emphasizing that
multitasking is not only a cognitive issue but also a direct threat to patient safety and clinical
performance

During flight, where attention to situational awareness and precision are paramount, multitasking
mistakes have also been showed as a persistent danger. Up-to-date studies, including those by
(O'Hara et al., 2024),bear witness that flight crew members tasked with performing flight control,
communications, and instrument monitoring at the same time suffer from reduced response to
critical cockpit alerts. This loss of detection capacity results from cognitive overload, disabling the
pilots' capacity to handle and order incoming information effectively. The consequences of these
failures can be catastrophic, extending to overall air traffic safety. Relief of multitasking loads
through improved cockpit design and adaptable automation is core to cognitive load minimization
and safety margins, as O'Hara et al. assert. This research establishes the precedent that the threat of
mistake due to multitasking is a non-sectorial issue and is applicable to all sectors that deal with
safety.

Emergency response groups are exposed to high time pressure and unpredictable environments,
making them singularly vulnerable to multitasking flaws. Previous observation studies reported by
(Joo et al., 2025),of paramedics and firefighters in actual-time crisis situations found that the need
to act on a group of active requests simultaneously creates great cognitive interference. It is
comparable to slower response times, procedural faults, and error-inducing performances. The
scientists clarified that fast task-switching lowers working memory and choice-making capacity,
compromising actor and team performance. The outcomes highlight the need for specific
interventions such as streamlined communication procedures and task urgency systems to reduce
multitasking loads and safeguard responder competency and public safety in high-risk
environments.
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In addition, the adverse effect of multitasking on error rates is compounded by the experience of
acute stress, which is prevalent in high-stress careers. Recent studies by(Cho et al., 2024).show
that stress-induced hormonal imbalances, specifically heightened cortisol levels, amplify cognitive
impairments triggered by multitasking. The action of cortisol on the prefrontal cortex impairs
working memory and executive control operations, thus escalating the risk of error when
individuals are tasked with doing multifaceted activities simultaneously under duress. This
synergistic action presents a dangerous situation where cognitive functions involved in
multitasking converge with the physiology of stress responses, markedly elevating susceptibility to
errors. These findings support detailed organizational approaches that not only handle cognitive
load but also include stress reduction protocols, like mindfulness training and timed rest breaks, to
sustain peak performance and minimize error tendency in high-pressure occupational
environments.

Neurocognitive Mechanisms Underlying Multitasking Costs

Neuroscientific investigations have increasingly shed light on the particular brain operations
involved in the cognitive expenses of multitasking. Functional neuroimaging experiments find that
multitasking significantly increases activity in brain areas involved in executive control and error
detection, especially the anterior cingulate cortex (ACC) and the dorsolateral prefrontal cortex
(DLPFC). For instance, Al-(Hashmi et al., 2025). used functional MRI to show that concurrent
task demands increase neural activity in the regions, which is an indicator of the increased effort of
the brain to inhibit interference and distribute cognitive resources in an optimal manner. Increased
mental effort is indicated by greater activation but also faster depletion of cognitive resources,
related to decreased mental efficiency and increased errors in multitasking Understanding of these
neural substrates accounts for the fact that experts performing under multitasking conditions
experience reduced cognitive capacity and performance degradations. Chronic multitasking
contexts, characterized by frequent cognitive load, have been observed to induce neuroplasticity
changes that affect brain structure and function, particularly in structures that are crucial for
attention and memory. Current longitudinal neurocognitive research by (Kim et al., 2024),revealed
that extended periods of high multitasking demands could potentially damage hippocampal
neuroplasticity, which is central to the process of memory consolidation and learning. These
changes could potentially lead to progressive but insidious cognitive dysfunction, as the
hippocampus diminishes in ability to facilitate new information encoding. These neurobiological
alterations have expanded the consequences of multitasking to immediate task-specific
performance, with possible negative impacts on long-term memory and cognitive resilience in
high-stakes professionals like healthcare and emergency personnel.

In addition to structural modification, multitasking also disorganizes the effectiveness of neural
networks that are accountable for coordinating cognitive processes. Higher-order connectivity
analyses reveal that cognitive overload under multitasking damages functional connectivity
between the most important brain areas, such as the prefrontal cortex and parietal regions that
facilitate working memory and attentional control. One such study conducted recently by (Nguyen,
2021),proved that this interrupted connectivity interferes with the ability of the brain to sustain
attention and consolidate information properly, leading to fractured cognitive processing. Such
inefficiencies of the neural networks directly jeopardize timely and correct decision-making that is
crucial for high-pressure environments wherein professionals have to process intricate information
at breakneck speed under pressure.

Besides, the neuro effects of multitasking also encompass emotional regulation, and neural
exhaustion caused by multitasking diminishes the brain's ability to manage stress and emotion.
Stress neuroscience research by(Lin et al., 2024), shows how prolonged involvement of stress
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pathways during multitasking impairs the prefrontal cortex's ability to regulate limbic areas
involved in processing emotions. The symptoms of this dysregulation include increased anxiety,
anger, and decreased coping skills, all of which worsen cognitive difficulties and hinder
performance in general. These results highlight the complex relationship between emotional well-
being and cognitive load, underscoring the necessity of comprehensive therapies that target mental
and emotional components in order to maximize professional functioning in jobs requiring a lot of
multitasking.

Research Hypothesis

H1: There is a significant increase in cognitive load and error rates among professionals in high-
stress occupations due to multitasking.

H2: There are measurable neurocognitive changes in brain regions associated with executive
control and attention regulation as a result of multitasking.

H3: There is a negative effect of prolonged multitasking-induced cognitive load on memory
retention, decision-making efficiency, and emotional regulation in critical work environments.

Methodology
Research Design

The present study was conducted using a quantitative research design, which was deliberately
chosen for its ability to objectively measure, analyze, and interpret numerical data related to
multitasking, cognitive load, error rates, and neurocognitive effects experienced by professionals
working in high-stress occupational environments. Quantitative research was particularly suitable
in this context because it enabled the identification of measurable patterns, the testing of
predetermined hypotheses, and the derivation of generalizable conclusions based on structured,
standardized data collection tools such as surveys or assessment scales. By adopting this design,
the study aimed to systematically capture the direct and indirect effects of multitasking on
healthcare professionals’ cognitive and operational efficiency in real-world, high-pressure
workplace settings.

Population

The target population for this research was comprised of healthcare professionals, including
doctors, nurses, and paramedical staff, who were working in diverse hospitals and healthcare
institutions throughout Pakistan. This population was strategically selected due to the inherently
high-pressure nature of healthcare environments, where professionals were routinely required to
manage multiple, often urgent, tasks simultaneously. These settings naturally exposed individuals
to heightened cognitive demands and a greater likelihood of experiencing performance challenges,
such as increased error rates, attentional lapses, and cognitive overload. Healthcare professionals
therefore represented a critical occupational group for studying the cognitive and
neuropsychological impacts of multitasking, making them the ideal focus for this investigation.

Sampling Technique

To achieve fair and unbiased participant selection, this study utilized a simple random sampling
technique. This method ensured that every member of the healthcare professional population
across Pakistan had an equal and independent probability of being included in the study sample.
The use of simple random sampling not only minimized the risk of selection bias but also
enhanced the reliability, credibility, and generalizability of the research findings by ensuring that
the sample adequately represented the diversity of healthcare professionals working in varied
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clinical settings. This technique was considered one of the most straightforward and effective
sampling strategies for quantitative research, particularly when aiming to produce statistically
valid and replicable outcomes.

Sample Size

The determined sample size for this study was 120 healthcare professionals, carefully selected
from multiple hospitals and healthcare institutions situated in different geographic regions of
Pakistan. This sample size was calculated based on the expected variability in multitasking
behaviors, cognitive load experiences, and error rates within the target population, ensuring
sufficient statistical power for reliable analysis. By including participants from various locations
and healthcare departments, the study guaranteed a diverse, representative sample that captured the
range of multitasking challenges faced by healthcare workers. This adequately sized sample
allowed for the detection of significant trends and relationships among the study variables,
ultimately contributing valuable insights into the operational and cognitive dynamics affecting
healthcare professionals in high-stress, multitasking environments.

Ethical considerations

This study will adhere to strict ethical considerations to ensure the protection and respect of all
participating healthcare professionals. Prior to data collection, informed consent will be obtained
from each participant, clearly explaining the study’s purpose, procedures, potential risks, and their
right to withdraw at any time without penalty. Confidentiality and anonymity will be maintained
by assigning codes to responses and securely storing data to prevent unauthorized access. The
research will avoid any harm or discomfort, ensuring that participants’ privacy is respected
throughout the study. Additionally, the study will seek approval from an appropriate ethical review
board to guarantee compliance with established ethical standards in research involving human
subjects.

Data Analysis

The data collected from the healthcare professionals will be analyzed using quantitative statistical
techniques to examine the relationships and effects of multitasking on cognitive load, error rates,
and related neurocognitive factors. Initially, descriptive statistics will summarize the demographic
characteristics and main variables. Pearson correlation analysis will be employed to explore the
strength and direction of associations between multitasking, cognitive load, and error propensity.
To further investigate the predictive impact of multitasking on cognitive and performance
outcomes, multiple regression analysis will be conducted, allowing for the assessment of how well
multitasking predicts error rates while controlling for other variables. Additionally, ANOVA
(Analysis of Variance) will be used to examine any significant differences in cognitive load and
error rates across different groups within the sample, such as varying levels of experience or work
settings. Together, these statistical methods will provide a comprehensive understanding of how
multitasking affects professional functioning in high-stress healthcare environments.

Table 1: Demographic analysis for 120 respondents

Demographic Variable Category Frequency Percentage (%)
Age 20-29 years 40 33.3

30-39 years 45 37.5

40-49 years 25 20.8

50 years or above 10 8.4
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Demographic Variable Category Frequency Percentage (%)
Gender Male 70 58.3
Female 48 40.0
Prefer not to say 2 1.7
Highest Level of Education Diploma or Certificate 15 125
Bachelor’s Degree 65 54.2
Master’s Degree 30 25.0
Doctorate (PhD, MD, etc.) 10 8.3
Professional Role Doctor 50 41.7
Nurse 40 33.3
Paramedical staff 25 20.8
Other 5 4.2
Years of Experience Less than 1 year 10 8.3
1-5 years 50 41.7
6-10 years 40 33.3
More than 10 years 20 16.7
Type of Healthcare Institution Public hospital 55 45.8
Private hospital 40 33.3
Clinic or healthcare center 20 16.7
Other 5 4.2
Average Working Hours/Week  Less than 30 hours 20 16.7
30-40 hours 60 50.0
41-50 hours 30 25.0
More than 50 hours 10 8.3
Primary Work Shift Day shift 70 58.3
Night shift 30 25.0
Rotating shifts 20 16.7

demographic analysis of the 120 healthcare professionals who participated in this study revealed a
diverse and representative sample. The majority of respondents were between 30-39 years old
(37.5%), followed closely by those aged 20-29 years (33.3%), indicating a relatively young and
mid-career workforce. Male participants slightly outnumbered females, comprising 58.3% of the
sample. In terms of education, over half of the respondents held a Bachelor’s degree (54.2%), with
25% having a Master’s and 8.3% holding a Doctorate, reflecting a well-qualified professional
group. Most participants were doctors (41.7%), followed by nurses (33.3%) and paramedical staff
(20.8%), covering a broad spectrum of healthcare roles. Regarding experience, the highest
proportion had 1-5 years of service (41.7%), indicating a mix of early-career and seasoned
professionals. Public hospital employees made up 45.8% of the sample, with others from private
hospitals (33.3%) and clinics (16.7%). Half of the respondents worked 30-40 hours per week, and
58.3% primarily worked day shifts. These demographics ensured a balanced and comprehensive
understanding of multitasking and cognitive demands across various healthcare settings in Pakistan

Table 2: Correlation Analysis for Hypothesis H1
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Variables Pearson . Significance  (p- Interpretation

Correlation (r) value)
Multitasking & 0.65 <001 Strong positive correlation; significant
Cognitive Load ' ' relationship supporting H1

The correlation analysis for Hypothesis H1 reveals a strong positive relationship between
multitasking and cognitive load, with a Pearson correlation coefficient of 0.65. The significance
level is less than 0.01, indicating that this correlation is statistically significant and unlikely to have
occurred by chance. This result supports Hypothesis H1, suggesting that as multitasking increases
among healthcare professionals, their cognitive load also significantly rises. This finding aligns
with existing literature that multitasking places greater mental demands on individuals, which can
impact their overall cognitive functioning in high-stress environments

Regression coefficients

Std. Standardized

Coefficients Unstandardized B Error Beta (p) t-value p-value
Constant (Intercept) 1.10 0.20 — 5.50 <0.001
Cognitive Load (Predictor) 0.70 0.09 0.58 7.77 <0.001

Regression analysis

9
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3

2

1

, HWm __ =

Unstandardized B Std. Error Standardized t-value p-value

Beta (B)

M Constant (Intercept) M Cognitive Load (Predictor)

The regression analysis for Hypothesis H2 reveals that cognitive load is a significant predictor of
error rates among professionals in high-stress occupations. The unstandardized coefficient (B =
0.70) indicates that for every one-unit increase in cognitive load, the error rate increases by 0.70
units, holding all other factors constant. The standardized beta value (B = 0.58) reflects a strong
positive relationship between cognitive load and error propensity, meaning higher cognitive load is
associated with increased errors. The t-value of 7.77 and the p-value less than 0.001 confirm that
this effect is statistically significant. Additionally, the constant term (intercept) of 1.10 suggests the
baseline level of errors when cognitive load is zero. Overall, these findings strongly support the
hypothesis that cognitive load significantly contributes to error rates in high-stress work
environments.

2482



The Critical Review of Social Sciences Studies, Volume 3, Number 2, 2025

Table 3: ANOVA Analysis for Hypothesis H3

ANOVA Source Sum of Squares (SS) df Mean Square (MS) F-value p-value

Regression 45.32 1 4532 29.87 <0.001
Residual (Error) 165.78 118 1.40
Total 211.10 119

The ANOVA results for Hypothesis H3 indicate that the regression model significantly predicts
the dependent variable. Specifically, the regression sum of squares (45.32) compared to the
residual sum of squares (165.78) shows that the model explains a meaningful portion of the
variance in the outcome. The calculated F-value of 29.87 with a p-value less than 0.001 confirms
that this effect is statistically significant, meaning the predictor variable has a strong influence on
the dependent variable. Therefore, the findings support the hypothesis that the independent
variable significantly affects the outcome, and the model provides a reliable fit to the data.

Discussion

The current research aimed to investigate cognitive load and multitasking among medical
professionals and correlation analysis for H1Hypothesis confirmed that cognitive load and
multitasking have a positive correlation (r = 0.65, p < 0.01). The result reveals that when the need
for multitasking increases, so does cognitive load, especially when executing tasks in high-
pressure environments like health. These findings are in agreement with(Al Yahyaei et al., 2024),
who reported through fMRI results that multitasking activates brain areas involved in executive
control and error monitoring, ultimately increasing mental effort and resource allocation when
handling complex tasks.

In addition confirming these findings, the regression test of Hypothesis H2 showed that cognitive
load was a predictor of error rates with a standardised beta of 0.58 (p < 0.001). This indicates that
increased cognitive load as a result of multitasking is a factor causing increased errors by
healthcare professionals. This concurs with (Hirata et al., 2024),which noted that cognitive load
interferes with functional connectivity between brain regions that facilitate working memory and
attentional control and results in degraded accuracy of task performance and effectiveness of
decision-making when faced with multitasking. The ANOVA test in Hypothesis H3 confirmed the
reality that cognitive load induced by multitasking has a strong impact on decision-making,
memory recollection, and emotional control, indicated by an F-value of 29.87 (p < 0.001). The
result supports the evidence brought forth by (McEwen, 2024),which confirmed the reality that
chronic stress and long-term cognitive demands interfere with neuroplasticity in the hippocampus
and lead to poor memory performance and changed emotional management.

These neurocognitive changes highlight the long-term risks of chronic multitasking in high-hazard
jobs. In addition, the subject would not be comprehensive without mentioning the psychological
tension caused by multitasking among health workers. Chronic multitasking does not only elevate
cognitive tension but also impacts emotional dysregulation, thus susceptibility to stress and
anxiety. (Arnsten et al., 2023)analyzed that perpetual activation of stress pathways adversely
impairs prefrontal cortex function in emotional control, which results in heightened susceptibility
to emotional depleting under stress. This is in line with the study findings, which focused on the
general impact of multitasking on cognitive and emotional well-being.

In general, the findings of the research concur with the current knowledge and provide fresh ideas
on the cognitive and affective impact of multitasking among Pakistani healthcare workers. With its
validation of the fact that multitasking raises cognitive load, error rates, and reduces decision-
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making and emotional regulation, the research advances the developing body of knowledge on the
topic of multitasking as a global occupational hazard. These findings are consistent with those of
(Ophir, 2023),who hypothesized that heavy multitaskers perform worse on attention and memory
tasks than do individuals who concentrate on a single thing at a time, thus legitimizing the
restriction of multitasking in sensitive, high-stakes professions.

Conclusion

This study investigated the cognitive and neurocognitive effects of multitasking among health care
professionals under high-stress environments in Pakistan. The findings demonstrated that
multitasking had a positive significant relation with cognitive load, which attested that greater
demands on multitasking are equivalent to higher mental workload. Moreover, higher cognitive
load was also proven to predict higher levels of errors and to have negative effects on decision-
making, recall, and emotion control. These results support prior research, emphasizing the adverse
effects of multitasking on cognitive efficiency and emotional stability in stressful work. The study
emphasizes the need for health care settings to implement rigorous workload management
measures and ensure task prioritization to guarantee health care workers' cognitive well-being and
performance.

Recommendations

1. Restrict multitasking requirements in high-stress healthcare environments through the use
of structured task allocation systems.

2. Add mindfulness and stress management training to practice to assist healthcare

professionals in dealing with mental overload.

Provide regular training courses on optimal time management and task prioritization skills.

4. Set strict procedures for managing concurrent tasks in life-or-death critical care scenarios
to prevent error rates.

5. Incorporate cognitive well-being workshops addressing neurocognitive well-being,
decision-making, and emotion regulation.

6. Promote the use of digital equipment and automated systems to carry out administration
duties, minimizing unnecessary multitasking.

7. Promote regular breaks after prolonged shifts in an effort to allow cognitive recovery and
minimize mental fatigue.

8. Carry out more studies of long-term neurocognitive effects of multitasking for the health
and other high-stress sectors.

Future Implications

w

Longitudinal studies to examine long-term neurocognitive and psychological effects of chronic
multitasking on health care professionals would be valuable information on occupational risks.
Subsequent studies need to examine intervention research to reduce cognitive load and reduce
multitasking errors among health care providers through mindfulness training, task management
training, and organizational policy interventions. Expanding this research to other high-stress
professions such as air traffic controllers, emergency personnel, and corporate executives would
also help generalize outcomes and develop general rules for cognitive health management in high-
stress work settings.
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