


Yes, task-positive activation during focused attention tasks generally anticorrelates with
and suppresses default mode activity.

1. Introduction

Across this literature, the default answer is yes: during externally focused, attention-demanding tasks, task-positive systems
such as the dorsal attention, frontoparietal, and executive networks increase activity while core default mode network (DMN)
regions decrease activity. Foundational and later studies describe these networks as anti-correlated or antagonistic, with
stronger segregation generally accompanying better externally directed performance (Hamilton et al., 2011; Esposito et al.,
2017; Whitfield-Gabrieli et al., 2009). The same pattern appears across sustained attention, working memory, inhibitory control,
and cognitive interference paradigms, and it is often described as a balance between external-task-positive recruitment and
DMN suppression rather than either process alone (  Peña-Gómez et al., 2011; Querné et al., 2017; Liddle et al., 2010).

The literature also shows that this relationship is not absolute. Several clinical and altered-state studies report weaker
anticorrelation, insufficient DMN suppression, or impaired network segregation in ADHD, depression, schizophrenia risk states,
mild traumatic brain injury, OCD, sleep deprivation, and chronic pain, and those deviations often track worse attention, slower
responses, greater variability, rumination, or symptoms (  Norman et al., 2022;  Wotruba et al., 2014; Sours et al., 2017; Baliki
et al., 2008; Gujar et al., 2010). Mechanistically, a smaller subset of studies goes beyond correlation and suggests directed
inhibitory control from task-positive control networks to the DMN, especially via central executive and salience-related
switching systems (  Li et al., 2021; Sidlauskaite et al., 2016).

Does activation of the task-positive network during focused attention tasks negatively correlate with and
downregulate default mode network activity?

N = 14

13 1

Yes 93% · Possibly 0% · Mixed 0% · No 7%

FIGURE 1  Consensus on task-positive and default mode opposition

Most included studies support a robust antagonistic relationship, but the evidence for literal causal “downregulation” is stronger
for network-control models than for simple task fMRI contrasts (  Li et al., 2021; Belleau et al., 2015).

2. Methods

This Deep Search ran over more than 170 million research papers indexed in Consensus, spanning Semantic Scholar, PubMed,
and other scholarly sources. The workflow retrieved 32,087 papers in the initial query, expanded through six targeted search
groups and citation crawling, screened 240 papers with machine-learned relevance filtering, and retained 101 as eligible after
deduplication and thresholding. The final synthesis includes the 50 highest-ranked papers supplied here, emphasizing
controlled human studies and drawing evidence from both foundational and newer clinical-mechanistic work.
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Search Strategy

1.3M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 searches and 1
citation graph use.

1.6K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion workflow

Searches combined anticorrelation, task-positive/default-mode terminology, attention-task paradigms, mechanistic studies,
and clinical exceptions across controlled human neuroimaging literatures.

3. Results

3.1 Key Papers

A small set of papers anchors the corpus because they establish the canonical anticorrelation, link it to behavior, and test when
it breaks down. The strongest anchors include foundational schizophrenia and ADHD studies, a high-citation depression
synthesis, and later large-sample ADHD mega-analysis work (Whitfield-Gabrieli et al., 2009; Castellanos et al., 2008; Hamilton
et al., 2011;  Norman et al., 2022).

Paper Summary

(Castellanos et al., 2008) Canonical task suppression of DMN during working memory (Whitfield-Gabrieli et al., 2009)

(Guha et al., 2024) Verifies negative frontal-DMN relationship in controls (Castellanos et al., 2008)

(Whitfield-Gabrieli et al., 2009) Large-sample ADHD shows reduced DMN-attention anticorrelation (  Norman et al., 2022)

FIGURE 3  Foundational papers anchoring the included corpus

3.2 Core Pattern

Healthy-task studies consistently describe focused attention as a coupled pattern: task-positive activation rises while DMN
activity falls (Hamilton et al., 2011;  Peña-Gómez et al., 2011; Querné et al., 2017). This opposition often scales with task
demand, with greater DMN deactivation at higher load or difficulty (Čeko et al., 2015; Fassbender et al., 2009; Liddle et al.,
2010).

The behavioral signal is similarly consistent. Greater negative correlation or stronger segregation between attention/control
networks and the DMN is associated with better externally directed performance and less mind wandering, whereas reduced
segregation is linked to slower responses, more errors, or greater response-time variability (Stern et al., 2012; Fassbender et al.,
2009; Sours et al., 2017).

The pattern generalizes beyond standard cognitive tasks. Experienced focused-attention meditators show stronger anti-
correlated DAN-DMN coupling during sustained attention and at rest, indicating that training can strengthen this opponent
architecture (  Devaney et al., 2021).
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3.3 Clinical Contrasts

Dimension Typical Pattern Altered Pattern Citations

ADHD Anti-phase TPN-DMN
coupling

Less anticorrelation, excess DMN during
tasks

(  Norman et al.,
2022)

Depression External focus suppresses
DMN

Greater DMN, less executive/salience
recruitment

(Belleau et al., 2015)

Schizophrenia
risk

Antagonistic DMN-TPN
relation

Antagonism absent, cognition worse (  Wotruba et al.,
2014)

mTBI Greater segregation with
load

Reduced segregation with difficulty (Sours et al., 2017)

Sleep deprivation Stable task deactivation Canonical deactivation disrupted (Gujar et al., 2010)

Across disorders, the repeated abnormality is not merely “too much DMN” or “too little TPN,” but weaker reciprocal
organization between them (Hoekzema et al., 2014; Stern et al., 2012; Shappell et al., 2021).

3.4 Mechanistic Evidence

Feature Result

Study type Resting-state effective connectivity modeling (  Li et al., 2021)

Networks Central executive network and DMN (  Li et al., 2021)

Main effect Inhibitory CEN-to-DMN influences detected (  Li et al., 2021)

Clinical deviation MDD showed weaker CEN-to-DMN control (  Li et al., 2021)

Interpretation Impaired control of DMN in depression (  Li et al., 2021)

This is among the clearest evidence here for directed downregulation rather than simple anticorrelation.
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Results Timeline

FIGURE 4  Timeline of findings; larger markers indicate more citations

The arc runs from early demonstrations of negative coupling and task-related DMN suppression, through disorder-focused
studies showing failures of segregation, to newer work testing directed connectivity and large-sample replication (Castellanos
et al., 2008;  Norman et al., 2022;  Li et al., 2021).

Top Contributors

Type Name Papers

Author E. Sonuga-Barke [dc35f427f86a51f2a4894c4ff916411e][c3edbed85d6b50c48bc0684d71a39448]
[02edb55fce4c53d79af57817cd0aa013][20f994caa89e5ead90284448c250a565]
[f53356405d105bd1b476b89617e7f3b3]

Author F. X. Castellanos [b7f0d948820053db9b3852e81495adef][67c4ac780b7f55138065cb3f0c7d8fff]

Author J. R. Wiersema [dc35f427f86a51f2a4894c4ff916411e][02edb55fce4c53d79af57817cd0aa013]
[20f994caa89e5ead90284448c250a565]

Journal Biological
Psychiatry

[38468690b23b5eb6a73d6de321db760f][67c4ac780b7f55138065cb3f0c7d8fff]
[01122853bca25e378237db45468277bd]

Journal Journal of
Affective
Disorders

[2a7eb3dc2b215a28866dbfdaf3f9d3ab][b0dbc90ef7f250c78392226226846fd0]
[137cf56e73945197b66a465d864755ab][4b6865c1f0a1530db1de708a7168f69b]

Journal NeuroImage [7119a86070785d77a01dce6263f447ae][87d98823170f5a158483f476ce582adb]

FIGURE 5  Authors and journals appearing most across papers
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4. Discussion

The evidence that task-positive activation and DMN suppression co-occur during focused attention is strong. It appears in
foundational task fMRI studies, across multiple task classes, and in both healthy and clinical cohorts, with convergent links to
task difficulty and behavior (Hamilton et al., 2011; Esposito et al., 2017; Liddle et al., 2010; Stern et al., 2012). Large-sample
resting-state ADHD work also supports the broader antagonism framework by showing less anticorrelation between DMN and
dorsal/salience attention systems in affected individuals, though effect sizes are small (  Norman et al., 2022).

The main limitation is that much of the corpus demonstrates reciprocal association, not direct causal suppression. Task
contrasts show that TPN rises as DMN falls, but they do not by themselves prove that one network actively downregulates the
other. Stronger causal support comes from effective-connectivity and modulation studies, which show inhibitory CEN-to-DMN
influences and experimentally induced FPN-DMN cross-talk changes after stimulation (  Li et al., 2021;  Pupíková et al.,
2021;  Peña-Gómez et al., 2011).

Important exceptions also narrow the claim. DMN deactivation is not always necessary for intact performance: chronic pain
patients showed reduced DMN responsiveness yet preserved working-memory performance, with task-positive
responsiveness tracking accuracy more directly (Čeko et al., 2015). And one blue-light study changed TPN efficiency without
changing DMN suppression, showing that TPN modulation and DMN modulation can partially dissociate (Killgore et al., 2020).

Claim
Evidence
Strength Reasoning Papers

Focused attention usually
increases task-positive activity
while decreasing DMN activity

Strong

Replicated across paradigms and
populations

(Hamilton et al., 2011; 
Peña-Gómez et al., 2011;
Querné et al., 2017)

Stronger DMN-TPN
anticorrelation tends to support
better attention performance

Strong

Multiple behavioral links across
task and rest studies

(Stern et al., 2012;
Fassbender et al., 2009;
Madhyastha et al., 2015)

Clinical disorders often weaken
reciprocal DMN-task-positive
segregation

Strong

Reproduced in ADHD, depression,
schizophrenia-risk, OCD, mTBI

(  Norman et al., 2022; 
Wotruba et al., 2014; Stern
et al., 2012)

Task-positive control networks can
directly inhibit the DMN

Moderate

Mechanistic support exists but is
narrower and model-based

(  Li et al., 2021)

DMN downregulation is always
required for successful focused
performance

Weak

Counterexamples show preserved
performance despite reduced DMN
responsiveness

(Čeko et al., 2015)

FIGURE 6  Key claims and evidence across included studies

5. Conclusion

The overall literature supports a yes answer, with an important qualifier. During focused attention tasks, activation in task-
positive networks usually shows a negative relationship with DMN activity, and this reciprocal pattern often scales with
cognitive demand and predicts better external-task performance (Esposito et al., 2017; Liddle et al., 2010; Stern et al., 2012).
Evidence for actual downregulation is moderate rather than absolute, because most studies are correlational, while a smaller
mechanistic subset supports inhibitory control from executive or salience systems onto the DMN (  Li et al., 2021; Sidlauskaite
et al., 2016).

5 / 8

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


Research Gaps

The largest gap is causal specificity: many papers document opposition, but fewer distinguish whether executive, salience, or
dorsal attention systems are the immediate driver of DMN suppression. Another gap is boundary conditions, because some
studies show preserved task performance despite atypical DMN modulation (Čeko et al., 2015; Killgore et al., 2020).

Topic/Outcome
Task
fMRI

Effective
connectivity

Longitudinal
data

Clinical
generalization

Healthy focused-attention
antagonism

10 2 1 6

ADHD default-mode interference 9 1 3 10

Depression network-control failure 7 3 1 8

Stimulation-based causal modulation 2 3 1 2

Exceptions with preserved
performance

3 GAP 1 4

Open Research Questions

Future work should test which control system most directly suppresses the DMN and when that suppression matters
behaviorally.

Question Why

Which task-positive subsystem most directly drives DMN
suppression during focused attention: dorsal attention,
frontoparietal executive, or salience?

Distinguishing the controller would turn a broad
anticorrelation model into a testable causal circuit model.

When does reduced DMN suppression impair performance,
and when can intact task-positive recruitment compensate?

Counterexamples suggest DMN abnormalities do not
always translate into worse behavior, so compensation
needs clearer definition.

Can stimulation or training durably strengthen task-positive–
DMN segregation and improve attention in clinical
populations?

Early meditation, medication, and stimulation findings are
promising, but durable causal intervention evidence
remains thin.

In sum, activation of the task-positive network during focused attention tasks generally does negatively correlate with DMN
activity and often contributes to its downregulation, but the causal strength and necessity of that downregulation vary by task,
network, and population.

These search results were found and analyzed using Consensus, an AI-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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