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SYSTEMS MODEL — AS STATED IN THE BOOK

Clinically, frequent digital notifications and constant social interruptions rapidly deplete
cognitive capacity, severely degrading working memory, sustained attention, and
overall executive functioning.

VALIDATION QUERY

Do frequent digital notifications and social interruptions degrade executive functioning and cognitive capacity?

EMPIRICAL FINDING
Cognitive control and occupational health research demonstrates that frequent digital notifications and social

interruptions actively degrade executive functioning. Interruption-rich environments deplete cognitive capacity by
specifically impairing working memory, inhibitory control, and sustained attention during integrative tasks.

PRIMARY ANCHORS
— Castelo et al., 2025, PNAS Nexus

— Upshaw et al., 2023, Biological Psychology
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Yes, frequent digital notifications and social interruptions usually degrade executive
functioning, though effects vary by task and population.

1. Introduction

Frequent digital notifications and social interruptions generally impair executive functioning and cognitive capacity in the moment.
Across experiments, randomized trials, neural studies, and workplace interruption research, the most consistent effects are worse
sustained attention, poorer working memory or inhibitory control, higher cognitive load, and slower or less accurate learning and
decision performance (® Castelo et al., 2025; ® Upshaw et al., 2023; ® Aitken et al., 2025; Wu et al., 2021; Sieg et al., 2025).

The evidence is not completely one-sided. Some studies find null effects for specific manipulations, such as passive phone presence,
week-long social media restriction, or brief social-media priming on working memory in unselected samples (® Christodoulou &
Roussos, 2025; ® Van Wezel et al., 2021; ® Almarzouki et al., 2022). Other digital experiences can improve cognition when they are
structured as training or social engagement interventions rather than interruptions, especially in older adults and children with ADHD
(Chen et al., 2024; Zhao et al., 2024; Dodge et al., 2023).

Overall, the literature distinguishes sharply between fragmenting, interruptive digital inputs and goal-directed digital
interventions. Notifications, multitasking, and interruption-rich environments tend to consume limited control resources and disrupt
performance on demanding tasks, whereas structured digital training can strengthen some of those same functions over time (®
Castelo et al., 2025; Kalakoski et al., 2020; Zainal & Newman, 2023).

Do frequent digital notifications and social interruptions degrade executive functioning and cognitive capacity? n - 13

(Y N Y )

® Yes 62% - Possibly 0% - @ Mixed 8% - @ No 31%

FIGURE 1 Research consensus on interruption-related cognitive harms

2. Methods

This Deep Search synthesis was built from a Consensus search over more than 170 million research papers indexed from Semantic
Scholar, PubMed, and other sources. The workflow identified 13,484 initially relevant papers for the core query, expanded through
targeted searches on multitasking, interruption, cognitive load, social media, and mitigation strategies, then screened 230 papers
with machine-learned relevance filtering. Of 173 deduplicated eligible papers, the top 50 most relevant human controlled studies
were included in this review.

Search Strategy
4.8M 2.2K 50
> >
Retrieved Eligible Included
Papers meeting relevance and quality criteria, Top papers selected to be included in the final
@, 21searches 9
after deduplication analysis

L5 1citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

FIGURE 2 Deep search screening and inclusion flow

The search combined direct query matching, adjacent-concept expansion, null-finding retrieval, and intervention-focused searches
across digital distraction and executive control.
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3. Results

3.1 Key Papers

The anchor papers include a month-long randomized trial showing that blocking mobile internet improves sustained attention, a
laboratory EEG study showing notifications reduce neural correlates of cognitive control, and a recent naturalistic neuroimaging
study showing executive-function declines after brief social media exposure (® Castelo et al., 2025; ® Upshaw et al., 2023;
Aitken et al., 2025). Together, they connect behavioral, causal, and neural evidence.

Paper Summary

(Wu et al., 2021) Blocking mobile internet improved sustained attention (® Castelo et al., 2025)
(® Upshaw et al., 2023) Notifications reduced neural cognitive control signals (® Upshaw et al., 2023)
(® Castelo et al., 2025) Brief social media exposure lowered EF accuracy (® Aitken et al., 2025)

FIGURE 3 Foundational papers in the included corpus

3.2 Immediate Cognitive Costs

Acute interruption effects are the clearest pattern in the corpus. Smartphone notifications decreased neural markers of cognitive
control during an attentional shifting task, while brief social media exposure reduced executive-function task accuracy and altered
prefrontal activation in ways consistent with weaker working memory and inhibition (® Upshaw et al., 2023; ® Aitken et al., 2025).

Emotionally negative social media content also temporarily impaired executive performance on an unrelated reasoning task and
reduced dorsolateral prefrontal activity, suggesting that the interference is not limited to notifications alone but extends to attention-
capturing social content (® Tashjian & Galvan, 2020). Brief exposure to short-form video content selectively impaired proactive task
preparation, leaving reactive control relatively intact (® Luo et al., 2025).

3.3 Task Context and Performance

Interruption costs depend on what the person is doing when the interruption occurs.

Feature Result

Task phase Evaluation-and-selection interruptions reduced decision performance (Wu et al., 2021)
Mental workload Problem-identification interruptions raised workload (Wu et al., 2021)

Learning environment Distraction lowered attentional synchronization and practical performance (Sieg et al., 2025)
Classroom policy Removing phones produced the best lecture-test scores (® Lee et al., 2017)

Multimedia learning Concurrent and sequential multitasking impaired learning (Mercimek et al., 2019)

Recall tasks Multitasking and switching reduced recall and recognition accuracy (Mancone et al., 2024)

FIGURE 4 Task contexts showing interruption-related performance losses

The pattern is mechanistically coherent: interruptions are most damaging during integrative, selection-heavy, or memory-dependent
phases of performance.
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3.4 Heterogeneity and Exceptions

Not every digital exposure is harmful. Passive phone presence did not significantly impair attention in one 2025 experiment, although
smartphone addiction showed a weak relation to errors in the phone-present group (® Christodoulou & Roussos, 2025). A 7-day
social media restriction trial also found no improvement in objective sustained-attention performance, despite improved perceived
attention and reduced negative emotion (® Van Wezel et al., 2021).

Some nulls likely reflect weak manipulations or boundary conditions rather than absence of cognitive cost. One reading-interruption
study found no group differences between smartphone game and control conditions, but equivalence tests were also inconclusive,
so it could not rule out harm (Graben et al., 2021). Another working-memory experiment found no overall social-media effect, but
participants with at least moderate depression made more errors after social media exposure (® Almarzouki et al., 2022).

Results Timeline

Digital interruption research has moved from behavioral interference to causal and neural evidence.

12 9 5
20 16 8 13

17 14 19

11 18 (23

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

FIGURE 5 Timeline of interruption research; larger markers indicate more citations

Early studies established multitasking interference and switch costs, including set-shifting impairments under distraction-related
manipulations (Mehta et al., 2004). Mid-period work tied phone use and classroom multitasking to worse learning and attention (
Lee et al., 2017; Tassone et al., 2020). Recent studies have added randomized restriction trials, naturalistic neuroimaging, and
ecological workplace designs that clarify mechanisms, moderators, and real-world consequences (® Castelo et al., 2025; ® Aitken
et al., 2025; Sieg et al., 2025).

Top Contributors

Type Name Papers

Author H. Dodge [3193d5f408dc54b49e81fde59b5ed12¢e][2edaeee9df4f5155a6a25b469¢c7105a1]
Author A. Gazzaley [b39c4752c3a35d278ec421f736dd2087]

Author N. Rohleder [ebd45b84c3745810a412f90eec194a6f][28b8221d174554b8bfaab9803750f758]
Journal Scientific Reports [79ade12cda2f58de984d96ad07858d09][55f4db7¢c289553f2a3ff7cd87110b14b]
Journal Journal of Medical Internet Research [078c760089bb5602b447f3db2e917864]

Journal Ageing Research Reviews [459d588d7a2f56638f5ce8688f646274][1592f515e72c5ed8a88efal12818b371]

FIGURE 6 Authors and journals appearing most in corpus

3/ 71


https://consensus.app/papers/impaired-setshifting-and-dissociable-effects-on-tests-of-mehta-manes/344604c27e5c5fcd8996e18088b3be8e/
https://consensus.app/papers/impaired-setshifting-and-dissociable-effects-on-tests-of-mehta-manes/344604c27e5c5fcd8996e18088b3be8e/
https://consensus.app/papers/the-effects-of-cell-phone-use-and-emotionregulation-style-lee-kim/4b88befee1a051b9832218cc691fffcd/
https://consensus.app/papers/the-effects-of-cell-phone-use-and-emotionregulation-style-lee-kim/4b88befee1a051b9832218cc691fffcd/
https://consensus.app/papers/multitasking-impairs-learning-from-multimedia-across-mercimek-akbulut/627efdba753255a69aba45882510b6e6/
https://consensus.app/papers/multitasking-impairs-learning-from-multimedia-across-mercimek-akbulut/627efdba753255a69aba45882510b6e6/
https://consensus.app/papers/effects-of-a-cognitive-ergonomics-workplace-intervention-kalakoski-selinheimo/5ced509d7f9e5cff92fbe84558987b70/
https://consensus.app/papers/effects-of-a-cognitive-ergonomics-workplace-intervention-kalakoski-selinheimo/5ced509d7f9e5cff92fbe84558987b70/
https://consensus.app/papers/dorsolateral-prefrontal-cortex-response-to-negative-tashjian-galvn/ec7a77d2678b567a9c490c78942494ca/
https://consensus.app/papers/dorsolateral-prefrontal-cortex-response-to-negative-tashjian-galvn/ec7a77d2678b567a9c490c78942494ca/
https://consensus.app/papers/exploring-the-effects-of-interruptions-in-different-wu-gao/383d185930655983b63c2358bd4cd08d/
https://consensus.app/papers/exploring-the-effects-of-interruptions-in-different-wu-gao/383d185930655983b63c2358bd4cd08d/
https://consensus.app/papers/does-a-7day-restriction-on-the-use-of-social-media-improve-wezel-abrahamse/3f46a564a2ce50cebb6647d47b9d57df/
https://consensus.app/papers/does-a-7day-restriction-on-the-use-of-social-media-improve-wezel-abrahamse/3f46a564a2ce50cebb6647d47b9d57df/
https://consensus.app/papers/playing-smartphone-games-while-studying-an-experimental-graben-doering/cbc5214a6f3a5f7bb6849d49739a64f5/
https://consensus.app/papers/playing-smartphone-games-while-studying-an-experimental-graben-doering/cbc5214a6f3a5f7bb6849d49739a64f5/
https://consensus.app/papers/social-media-usage-working-memory-and-depression-an-almarzouki-alghamdi/02af8e1a825659e19f072a2ff7c68835/
https://consensus.app/papers/social-media-usage-working-memory-and-depression-an-almarzouki-alghamdi/02af8e1a825659e19f072a2ff7c68835/
https://consensus.app/papers/mindfulness-enhances-cognitive-functioning-a-zainal-newman/b125dd278f3552a89a7c03ab710ee2fa/
https://consensus.app/papers/mindfulness-enhances-cognitive-functioning-a-zainal-newman/b125dd278f3552a89a7c03ab710ee2fa/
https://consensus.app/papers/electrophysiological-effects-of-smartphone-upshaw-shields/9d603e988d425b5993b67433195db9c7/
https://consensus.app/papers/electrophysiological-effects-of-smartphone-upshaw-shields/9d603e988d425b5993b67433195db9c7/
https://consensus.app/papers/internetbased-conversational-engagement-randomized-dodge-yu/2edaeee9df4f5155a6a25b469c7105a1/
https://consensus.app/papers/internetbased-conversational-engagement-randomized-dodge-yu/2edaeee9df4f5155a6a25b469c7105a1/
https://consensus.app/papers/a-digital-cognitivephysical-intervention-for-zhao-agazzi/078c760089bb5602b447f3db2e917864/
https://consensus.app/papers/a-digital-cognitivephysical-intervention-for-zhao-agazzi/078c760089bb5602b447f3db2e917864/
https://consensus.app/papers/effects-of-video-game-immersion-and-task-interference-on-mancone-tosti/ad2d57c1102b5cc794ffed3d40b3a6ac/
https://consensus.app/papers/effects-of-video-game-immersion-and-task-interference-on-mancone-tosti/ad2d57c1102b5cc794ffed3d40b3a6ac/
https://consensus.app/papers/the-effectiveness-of-digital-technology-interventions-chen-huang/ba262224c7ea53d8af5d11a96ec18a34/
https://consensus.app/papers/the-effectiveness-of-digital-technology-interventions-chen-huang/ba262224c7ea53d8af5d11a96ec18a34/
https://consensus.app/papers/blocking-mobile-internet-on-smartphones-improves-castelo-kushlev/171fbbf8a6825472b06c7312d6e7dc52/
https://consensus.app/papers/blocking-mobile-internet-on-smartphones-improves-castelo-kushlev/171fbbf8a6825472b06c7312d6e7dc52/
https://consensus.app/papers/phone-in-the-room-mind-on-the-roam-investigating-the-impact-christodoulou-roussos/a24ea2c47dea50eaa8fafc8ec00767af/
https://consensus.app/papers/phone-in-the-room-mind-on-the-roam-investigating-the-impact-christodoulou-roussos/a24ea2c47dea50eaa8fafc8ec00767af/
https://consensus.app/papers/how-distractions-undermine-attentional-synchronisation-sieg-eismann/7478f4267f1b51eb8d2184d7ec7e9e99/
https://consensus.app/papers/how-distractions-undermine-attentional-synchronisation-sieg-eismann/7478f4267f1b51eb8d2184d7ec7e9e99/
https://consensus.app/papers/swiping-disrupts-switching-preliminary-evidence-for-luo-zhao/db96dbc9cd0353ee95e7513859c8e04c/
https://consensus.app/papers/swiping-disrupts-switching-preliminary-evidence-for-luo-zhao/db96dbc9cd0353ee95e7513859c8e04c/
https://consensus.app/papers/naturalistic-fnirs-assessment-reveals-decline-in-aitken-jounghani/79ade12cda2f58de984d96ad07858d09/
https://consensus.app/papers/naturalistic-fnirs-assessment-reveals-decline-in-aitken-jounghani/79ade12cda2f58de984d96ad07858d09/
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

CONSENSUS . APP

# Consensus

4. Discussion

The core answer is yes: frequent digital notifications and social interruptions degrade executive functioning in the short term, and
this conclusion rests on converging behavioral, neural, and intervention evidence. The strongest support comes from controlled
studies showing impaired attention-demanding performance after notifications, poorer executive-task accuracy after social media
exposure, and better sustained attention when mobile internet is blocked (® Upshaw et al., 2023; ® Aitken et al., 2025; ® Castelo
et al., 2025).

The effects are not uniform across all outcomes. Some manipulations produce small effects, some nulls, and some subgroup-specific
harms, especially when the distraction is weak, the outcome broad, or the sample resilient (® Christodoulou & Roussos, 2025; ®
Van Wezel et al., 2021; ® Almarzouki et al., 2022). This is consistent with meta-level caveats in the corpus that mere-presence
effects are small but significant on average, not universally large (® Castelo et al., 2025).

The broader significance is that digital environments often tax the same limited-control systems that underlie attention, working
memory, inhibition, and flexible task management. Workplace, classroom, and simulation studies all point in the same direction:
interruption-rich settings increase cognitive load and reduce performance when tasks require integration, sustained focus, or
coordinated learning (Kalakoski et al., 2020; Tassone et al., 2020; Sieg et al., 2025).

At the same time, the corpus shows that digital technology itself is not the problem in general. Structured, goal-directed digital
interventions can improve executive function, attention, or working memory in older adults and ADHD populations, underscoring
that how technology is used matters more than mere exposure (Chen et al., 2024; Zhao et al., 2024; ® Myhre et al., 2016).

Evidence
Claim Strength Reasoning Papers
Frequent notifications and Supported by converging (@ Upshaw et al., 2023;
interruptions impair attention- < experimental, workplace, and Canale et al., 2019; Sieg et
R t .
demanding performance ong neural evidence. al., 2025)
Digital interruptions reduce working Multiple experiments support this, (® Aitken et al., 2025;
memory, inhibition, or proactive though effect size varies by task Canale et al., 2019; ® Luo et
. Moderate
control in the short term and subgroup. al., 2025)
Interruption-rich environments harm Replicated across classroom, (® Leeetal, 2017;
learning and decision quality multimedia, and decision-task Mercimek et al., 2019; Wu et
St .
rong studies. al., 2021)
Reducing connectivity or notifications One strong RCT and supportive (® Castelo et al., 2025;
appears to improve cognitive Vo behavioral interventions, but still Olson et al., 2022)
oderate

functioning

Passive phone presence alone always

impairs cognition

Weak

FIGURE 7 Key claims and evidence strengths across studies

5. Conclusion

Frequent digital notifications and social interruptions usually degrade executive functioning and cognitive capacity, especially during
demanding tasks that depend on sustained attention, working memory, inhibition, or integrative decision-making. The best evidence

limited in number.

Evidence is contested, with recent
null findings and only small
average effects.

(® Christodoulou & Roussos,
2025; ® Castelo et al.,, 2025)

is strongest for short-term performance costs, while longer-term changes in baseline cognitive capacity remain less settled.

Research Gaps

The main gap is not whether acute interruption can hurt performance, but which forms of interruption matter most, for whom, and

whether repeated exposure produces durable cognitive change.
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Topic/Outcome RCT evidence Long-term follow-up Neural mechanisms Real-world generalization
Notification frequency effects
Social media exposure and EF
Classroom multitasking

Workplace interruptions

Vulnerable subgroups

Open Research Questions

The next studies should test repeated exposure, stronger ecological designs, and moderators such as age, mood, and baseline
attentional control.

Question Why

Do repeated daily notifications cause lasting declines in Acute harms are well supported, but durable changes in baseline
executive functioning beyond immediate task interference? capacity remain sparsely tested.

Which interruption features most strongly drive harm: Current studies often bundle these features, making mechanism-
frequency, emotional salience, modality, or self-relevance? specific interventions difficult to design.

Which populations are most vulnerable to interruption-related Early evidence suggests moderation by depression, addiction-like
cognitive costs? use, and developmental stage, but replication is limited.

Frequent digital notifications and social interruptions do degrade executive functioning and cognitive capacity on balance, mainly as
short-term interference rather than a uniformly proven long-term deficit.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at

https://consensus.app. © 2026 Consensus NLF, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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