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Cognitive control literature establishes that the human brain cannot parallel-process complex tasks; multitasking is
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Yes, task-switching and multitasking increase interference and often raise mental fatigue
versus sustained single-task focus.

1. Introduction

Cognitive task-switching and multitasking generally do impose costs relative to sustained single-task focus, but the evidence
supports two partly distinct outcomes: immediate interference or “residual” carryover between tasks, and slower-building
mental fatigue from repeated or prolonged control demands. Across experimental task-switching, dual-task, education,
neuroimaging, and fatigue studies, the most consistent finding is that switching or doing tasks concurrently worsens speed,
accuracy, recall, or coordination because competing task sets and bottleneck demands interfere with one another (Anguera et
al., 2013; Mack et al., 2022; Mancone et al., 2024).

Evidence for attention residue in the strict sense is more indirect in this corpus, but several studies show persistent task-set
inhibition, carryover effects, reduced preparation for the next task, and worse subsequent performance after interference-heavy
conditions, which fits the same underlying phenomenon (Sdoia et al., 2020; Olfers & Band, 2017; Mancone et al., 2024; Luo et
al., 2025). Mental fatigue is also well supported: prolonged demanding cognitive work increases subjective fatigue, degrades
later performance, alters task-related and default-mode brain activity, and can impair later decisions or dual-task walking
(Gergelyfi et al., 2021; Brazaitis & Satas, 2023; Blain et al., 2016; Behrens et al., 2018).

The main caveat is that multitasking can also be trained, and dual-task practice can improve later executive function or
multitasking skill, especially in older adults or clinical populations, so short-term costs do not imply permanent harm (Anguera et
al., 2013; Ali et al., 2022; Cazzolli et al., 2026).

Does cognitive task-switching or multitasking cause attention residue and increased mental fatigue compared to

sustained single-task focus?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Consensus on switching, multitasking, and fatigue effects

The meter points to a broad yes: immediate interference costs are strongly supported, while mental fatigue is also well
supported when cognitive demands are prolonged or repeated. The weakest part of the question is the exact label “attention
residue,” because most papers operationalize it as switch costs, crosstalk, residual inhibition, or disrupted preparation rather
than measuring residue directly (Sommer et al., 2023; Szameitat, 2022; Sdoia et al., 2020).

2. Methods

This Deep Search queried over 170 million research papers indexed in Consensus, spanning Semantic Scholar, PubMed, and
other scholarly sources. The workflow identified 4,835 initial records from the main query, expanded through six targeted search
groups and citation crawling, screened 250 highly relevant papers after machine-learning filtering, judged 161 as eligible after
deduplication and relevance review, and included the top 50 ranked papers for synthesis.

The included corpus emphasized controlled human studies on task-switching, multitasking, divided attention, cognitive control,
and mental fatigue, while also retaining intervention and moderator studies to capture null findings, training effects, and
population differences. Evidence was weighted toward direct experimental comparisons of single-task versus multitask or
fatigue-inducing conditions, with broader contextual papers used to interpret mechanisms and boundary conditions.
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Search Strategy

3.4M 2.2K 50
> >
Retrieved Eligible Included
@, 23 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1citation graph use

All papers retrieved from 23 searches and 1

citation graph use.

FIGURE 2 Deep search screening and inclusion flow

Searches combined direct yes-no framing, terminology variants, null-effect probes, interdisciplinary contexts, adjacent
executive-function constructs, and intervention-focused follow-up searches.

3. Results

3.1 Key Papers

Three papers anchor this literature for different reasons: one establishes multitasking interference as a basic cognitive-control
limitation, one links sustained executive work to later fatigue-like carryover, and one shows persistent inhibition of prior task sets
during switching (Anguera et al., 2013; Blain et al., 2016; Sdoia et al., 2020).

Paper Summary

(Mancone et al., 2024) Multitasking creates interference and training can reduce costs (Anguera et al., 2013)
(Lorcery et al., 2024) Prolonged control work increases impulsivity and LPFC fatigue (Blain et al., 2016)
(Krabbe et al., 2017) Recently inhibited task sets create residual switch costs (Sdoia et al., 2020)

FIGURE 3 Foundational papers inthe included corpus

3.2 Interference Costs

Across laboratory paradigms, multitasking and task-switching reliably produce performance costs relative to single-task
conditions. Switching between rule sets slows responses and reduces accuracy, and conflicting affordances between tasks
maximize crosstalk (Olfers & Band, 2017). Dual-task studies similarly describe multitasking costs as performance decrements
under concurrent demands compared with single-task baselines (Mack et al., 2022). In immersive gaming, simultaneous
multitasking and immediate task switching reduced recall and recognition accuracy, while inserting a break improved later
performance (Mancone et al., 2024). In classrooms, divided attention during encoding impairs memory and learning, and
focused attention benefits recall (Tassone et al., 2020).

A central mechanism is the attentional bottleneck. Evidence synthesized across nine studies supports an active scheduling
account in which executive functions are occupied during multitasking, making them temporarily unavailable for other
operations for roughly 150-250 ms (Szameitat, 2022).
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3.3 Residual Attention Effects

Residual interference appears in several forms that closely map onto attention residue. Task-switching work shows that
inhibition of the just-executed task remains active, so returning to that task shortly afterward carries a measurable cost (Sdoia et
al., 2020). Even neutral distractor trials can suffer from carryover when non-neutral distractor trials are present in the same block
(Olfers & Band, 2017). Brief exposure to short-form video content also reduced the ability to use longer cue-target intervals to
prepare for switches, suggesting a transient bias toward reactive, stimulus-driven control rather than proactive goal
maintenance (Luo et al., 2025).

Feature Result

Study Type Sham-controlled within-subject experiment (Sdoia et al., 2020)

Core Process Overcoming persistent task inhibition (Sdoia et al., 2020)

Main Finding Parietal stimulation improved return-to-inhibited-task performance (Sdoia et al., 2020)
Broader Control Prefrontal stimulation improved switching generally (Sdoia et al., 2020)

Implication Residual inhibition is separable from generic switch control (Sdoia et al., 2020)

FIGURE 4 Residual inhibition effects during task switching

The main takeaway is that “residue” in this corpus is usually measured as lingering inhibition, carryover, crosstalk, or degraded
preparation rather than with a dedicated residue scale.

3.4 Mental Fatigue

Mental fatigue emerges most clearly when demanding cognitive control is prolonged. Ninety minutes of Stroop-like work
increased subjective fatigue and reduced later working-memory accuracy, with fatigue linked to reduced task-network activity
and increased default-mode activity during and after task execution (Gergelyfi et al., 2021). A simulated 7-hour office day
impaired cognitive efficiency and caused mental fatigue despite regular short exercise breaks, with incomplete recovery after
4.5 hours of rest (Brazaitis & Satas, 2023). More than 6 hours of hard working-memory and task-switching tasks increased
impulsive choice and reduced LPFC activity compared with easier tasks or leisure (Blain et al., 2016).

These effects can transfer to later behavior. Mental fatigue impaired passing decisions after a 30-minute Stroop protocol in
professional soccer players (Gantois et al., 2020). In older adults, prior cognitive fatigue selectively impaired dual-task walking
and increased gait variability (Behrens et al., 2018). A newer psychophysiology study also found greater self-reported fatigue and
worse subsequent handgrip endurance after a fatiguing Stroop task, with many participants showing effort disengagement
(Lorcery et al., 2024).
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Results Timeline
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FIGURE 5 Research timeline with larger markers showing citations

The timeline shows an early mechanistic focus on switch costs and set-shifting, followed by a 2010s expansion into multitasking
training and neuroimaging, and then a recent shift toward ecological fatigue, workplace, sports, and digital-media contexts. The
field increasingly treats interference and fatigue as related but separable outcomes (Mehta et al., 2004; Anguera et al., 2013;
Kalakoski et al., 2020).

Top Contributors

Type Name Papers

Author A. Gazzaley [b39c4752c3a35d278ec421f736dd2087]

Author A. Szameitat [40f89a8115525¢c44957329fd47f4fd1a)

Author M. Pessiglione [dc48420aa9e1594c8687c91bae5bfdob]

Journal Neurolmage [7119a86070785d77a01dce6263f447ae][1ee0c26285a959d0b0394e38d2df54a1]
Journal Neuropsychologia [81120fdba2a25f88af30752b29fdb354][d55f61c1cbb35689b7ce82237bd52f80]
Journal PLOS ONE [2591fd47ab825ca6ae6ba96a593732a6][90767558e87c57ef9e5f34cbcdde08f0]

[0a6617dd045654f3a0346507892b8b98]

FIGURE 6 Authors and journals appearing most in corpus

4. Discussion

The strongest conclusion is that multitasking and task-switching impose immediate control costs beyond sustained single-task
focus. This pattern appears across classic switch-cost paradigms, dual-task studies, educational divided-attention studies, and
more naturalistic multitasking contexts (Olfers & Band, 2017; Szameitat, 2022; Tassone et al., 2020; Mancone et al., 2024). The
mechanistic case is also relatively coherent: crosstalk, central bottlenecks, persistent inhibition, and reduced proactive
preparation all point to incomplete disengagement from prior task demands (Olfers & Band, 2017; Szameitat, 2022; Sdoia et al.,
2020; Luo et al., 2025).
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# Consensus

The evidence for increased mental fatigue is also substantial, but it is strongest for prolonged demanding cognitive activity
rather than for any brief act of switching. Neuroimaging, psychophysiology, and performance studies converge on increased
subjective fatigue, reduced task-network engagement, and impaired later performance after sustained executive load (Gergelyfi
et al., 2021; Brazaitis & Satas, 2023; Lorcery et al., 2024). That said, several papers are intervention studies showing that dual-
task practice can improve later switching, attention, or multitasking skill, especially in aging and clinical populations (Anguera et
al., 2013; Ali et al., 2022; Yu et al., 2023). This means multitasking is both a stressor in the short term and, under training
conditions, a trainable skill.

A key limitation is construct precision. Very few included studies directly measure “attention residue” as such; most infer it from
switch costs, residual inhibition, later recall decrements, or proactive-control failures. Another limitation is heterogeneity: some
dual-task interventions are beneficial and some acute comparisons find no superiority of dual-task over single-task interventions
for short-term executive outcomes (Zhang et al., 2023). Population differences also matter, with older adults, ADHD, MS fatigue,
stress-related exhaustion, and post-COVID groups showing greater vulnerability to attentional and fatigue-related costs (Hung

et al., 2016; Baldasso et al., 2024; Krabbe et al., 2017; Zhao et al., 2021).

Evidence
Claim Strength Reasoning Papers
Multitasking and switching usually Repeated across controlled (Olfers & Band, 2017;
impair immediate performance versus s paradigms and contexts Mancone et al., 2024;
. t
single-task focus ong Tassone et al., 2020)
Residual interference persists after a Strong mechanistic (Sdoia et al., 2020; Olfers &
switch and can hinder re-engagement experiments, but residue often Band, 2017; Luo et al., 2025)
Moderate ..
indirect
Prolonged executive demand Convergent behavioral, neural, (Gergelyfi et al., 2021;
increases mental fatigue and worsens and ecological evidence Brazaitis & Satas, 2023;
Strong

later performance

Brief multitasking always causes
measurable fatigue

Too broad; strongest evidence
needs prolonged or high-

Gantois et al., 2020)

(Zhang et al., 2023; Sommer
et al., 2023)

Weak
demand tasks
Training can reduce multitasking costs Multiple trials and meta- (Anguera et al., 2013; Ali et
and improve executive control analyses support trainability al., 2022; Cazzolli et al.,
Moderate

FIGURE 7 Key claims and supporting evidence strength

5. Conclusion

2026)

Overall, the corpus supports a yes answer with nuance. Compared with sustained single-task focus, task-switching and

multitasking reliably create immediate interference and often leave lingering control costs that resemble attention residue. They

also increase mental fatigue when demands are prolonged, repeated, or especially control-heavy, and those fatigue effects can

spill over into later cognition, motor coordination, and decision-making (Szameitat, 2022; Gergelyfi et al., 2021; Behrens et al.,

2018).

Research Gaps

The clearest gap is direct measurement: many studies capture residue-like carryover without explicitly separating it from
generic switch costs, workload, or fatigue. Longitudinal real-world studies are also sparse, especially outside sports, aging, and
clinical cohorts (Laurisa et al., 2024; Kalakoski et al., 2020).
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Mechanistic Real-world Long-term Direct residue
Topic/Outcome experiments tasks follow-up measures

Immediate switch interference 1 2
Mental fati ft iti

ental fatigue after cognitive 2 GAP
load
Training to reduce costs 4 1
Clinical vulnerability 2 1

FIGURE 8 Evidence coverage across outcomes and designs

Open Research Questions

Future work needs to isolate residue from fatigue, and to test whether common digital switching environments produce lasting
changes in proactive control.

Question Why
Does frequent real-world digital task switching produce Most current studies show short-term interference, but
measurable attention residue that persists minutes to hours persistence outside lab tasks remains weakly measured.

after switching stops?

Which interventions best reduce multitasking-related fatigue Training, mindfulness, and ergonomics each look

without sacrificing performance? promising, but comparative evidence remains limited and
heterogeneous.

Are older adults and clinical groups more vulnerable to residue, Several populations show greater costs, but studies rarely

fatigue, or both? disentangle immediate interference from slower fatigue
buildup.

FIGURE 9 Open questions for future multitasking research

Compared with sustained single-task focus, cognitive task-switching and multitasking do cause clear interference and often
increase mental fatigue, while direct evidence for named “attention residue” is moderate rather than definitive.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright
holders’ consent.
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