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Abstract

Contemporary neuroscience increasingly conceptualizes the self as a dynamic neurocognitive process supported by interacting cortical
hubs and large-scale networks. In this Opinion, we introduce self-configuration as a provisional, hypothesis-generating construct: a
time-bounded, context-sensitive pattern across self-referential appraisal, interoceptive monitoring, autobiographical framing, and self-
other orientation. It is not a validated scale, diagnosis, or neural biomarker and must be distinguished empirically from established
constructs such as trait neuroticism, rumination, depressive symptoms, and self-transcendence. We use a heuristic continuum between a
rigid, self-focused pole and a flexible, prosocial pole. Evidence supports the component psychological processes and network functions,
but no study has directly linked the integrated construct to dementia risk or resilience. Accordingly, regional mappings, disease-specific
emphases, and candidate manipulations are presented as falsifiable hypotheses rather than mechanisms or clinical recommendations. The
framework is intended to guide multimethod construct validation and longitudinal or experimental testing, not to represent an evidence-
based model of dementia risk or prevention.

Keywords: self-configuration; cognitive reserve; neurodegeneration; default mode network; salience network; dementia risk and re-
silience

1. Introduction

The self is best understood as a dynamic neurocogni-
tive process rather than a fixed psychological entity. Here,
we use self-configuration as a new, provisional research
construct for the context-sensitive organization of four do-
mains: self-referential appraisal, interoceptive monitor-
ing, autobiographical framing, and self-other orientation
[1,2,3,4]. The proposed construct is state-like: stable traits
and clinical symptoms may affect the probability of a given
configuration, but the configuration itself is intended to de-
scribe a time-bounded pattern that may vary with context,
training, illness burden, and the social environment. We use
aneurotic-to-transcendent axis as a heuristic continuum be-
tween rigid, self-focused dysregulation and flexible, proso-
cial self-transcendence [1,2,5,6,7]. This axis is not an ex-
haustive taxonomy and should not be interpreted as a diag-
nosis.

Self-configuration is conceptually related to, but is not
assumed to be distinct from, established constructs. Trait
neuroticism is a relatively stable disposition; rumination is

a cognitive process; depressive and anxiety symptoms are
clinical states; and self-transcendence describes a family of
experiences or orientations. The proposed construct will
have scientific value only if it shows reproducible within-
person variation and explains variance beyond that ex-
plained by these established measures. No validated com-
posite instrument currently exists. We therefore frame this
article as a research agenda rather than as an evidence-based
model of dementia risk or resilience.

2. Conceptual Status, Provisional
Operationalization, and Evidentiary
Boundaries

Operationally, self-configuration should be inferred
from convergent evidence across multiple domains and
modalities, rather than from a single questionnaire item,
task, physiological measure, or regional activation. Candi-
date indicators include momentary or experience-sampling
ratings of rumination and self-distancing; interoceptive bias
and autonomic regulation; autobiographical memory speci-
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ficity and contextual updating; and perspective-taking, em-
pathic accuracy, and social connectedness. A future mea-
surement framework should test reliability, temporal sensi-
tivity, convergent validity, and discriminant and incremen-
tal validity beyond trait neuroticism, rumination, depres-
sion or anxiety, and self-transcendence.

Atthe systems level, we focus on the medial prefrontal
cortex (mPFC), anterior insula, retrosplenial cortex (RSC),
and temporoparietal junction (TPJ) because they contribute
to self-reflection, salience and interoceptive processing, au-
tobiographical contextualization, and self-other modeling
[3,4,8,9,10,11,12]. These regions are functional anchors,
not unique neural markers. Each participates in multiple
processes; therefore, inferring a self-configuration from re-
gional activation alone would constitute reverse inference
[8]. Strong tests require prespecified tasks, network-level
connectivity, behavioral and physiological measures, and
appropriate control conditions. The four-hub mapping is
thus parsimonious and falsifiable, but provisional.

2.1 Medial Prefrontal Cortex - Reflective Valuation Hub

Evidence-supported basis: The mPFC, a hub within
the default mode network (DMN), contributes to self-
referential appraisal, valuation, and autobiographical narra-
tive construction [3,4,8]. Rumination is associated with al-
tered DMN/mPFC processing, whereas posterior DMN and
hippocampal systems are vulnerable in Alzheimer’s disease
(AD) [13,14,15]. Framework hypothesis: within a con-
vergent state profile, self-evaluative rigidity may be accom-
panied by perseverative mPFC-DMN engagement, whereas
self-distanced, value-based reflection may be accompanied
by more flexible recruitment. These patterns are neither
specific to self-configuration nor evidence that mPFC ac-
tivity mediates neurodegeneration.

2.2 Bilateral Anterior Insula - Interoceptive and Salience
Hub

Evidence-supported basis: The anterior insula in-
tegrates bodily signals with salience detection and atten-
tional switching and is implicated in anxiety-related intero-
ceptive processing [9,10,16,17]. Framework hypothesis:
threat-biased body monitoring may co-occur with insular
hyperreactivity and autonomic arousal, whereas regulated
body awareness may co-occur with more adaptive salience
switching when broader control and social-cognitive sys-
tems are engaged [2,17]. Mindfulness, compassion, and
paced-breathing paradigms are therefore candidate experi-
mental probes rather than established methods for changing
self-configuration or dementia risk [18,19,20,21,22,23].

2.3 Retrosplenial Cortex - Temporal-Spatial and
Autobiographical Integrator

Evidence-supported basis: The RSC contributes to
autobiographical memory, spatial orientation, and contex-
tual integration [11,24], and posterior midline dysfunction

is documented in prodromal AD [25,26]. Framework hy-
pothesis: a rigid pole may be associated with repetitive or
overgeneral autobiographical processing, whereas a flexi-
ble pole may be associated with greater specificity and re-
contextualization. No direct evidence currently links these
proposed state patterns to RSC activity or AD progression.
Structured reminiscence and memory-specificity tasks may
be used to test proximal autobiographical outcomes, not dis-
ease modification [27,28].

2.4 Temporoparietal Junction - Self-Other and Prosocial
Perspective Hub

Evidence-supported basis: The TPJ contributes to
self-other distinction, perspective-taking, theory of mind,
and aspects of moral cognition [12,29]. Social relationships
are associated with cognitive outcomes, and frontoinsular
and social-cognitive networks are affected in frontotem-
poral dementia (FTD) [30,31,32]. Framework hypothe-
sis: reduced flexibility in self-other modeling may co-occur
with withdrawal and weaker social buffering, whereas flex-
ible perspective-taking may co-occur with prosocial reci-
procity. TPJ activation is not a unique marker of either
pole, and perspective-taking or compassion tasks should be
treated as experimental probes rather than disease-specific
interventions [22].

3. Evidence Status, Bidirectionality, and
Causal Uncertainty

Table | provides a provisional operational map, not a
validated classification. The underlying literature is cross-
domain and indirect: separate studies link personality, ru-
mination, contemplative practice, social relationships, cog-
nitive reserve, and regional function, but no direct empiri-
cal study has established the integrated chain proposed here.
Sequential associations should not be interpreted as medi-
ation or mechanism. A rigid/self-focused profile may co-
occur with allostatic burden, social isolation, or less flexi-
ble network dynamics; conversely, early neurodegenerative
change may itself increase affective distress, self-focus, or
withdrawal. The literature on personality change is mixed:
some studies suggest changes can precede clinical demen-
tia, whereas others report relative stability until mild cogni-
tive impairment (MCI) or dementia, and coordinated analy-
ses indicate that rising neuroticism may emerge as an early
signal [33,34,35]. Accordingly, self-configuration could be
a correlate, a possible modifier, or a consequence, depend-
ing on context and disease stage. Table 2 states construct-
level predictions and explicit findings that would weaken
the framework.

4. Candidate Correlates and Disease-Specific
Hypotheses

Any disease-specific extension should follow, not pre-
cede, construct validation. The proposed emphases be-
low are illustrative and non-specific; overlapping symp-
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Table 1. Provisional domains and candidate indicators of state-like self-configuration.

Component domain and candidate net-
work anchor

Rigid/self-focused pole: candidate state indi-

cators

Flexible/prosocial pole:
indicators

Self-referential appraisal (mPFC/DMN)

Interoceptive monitoring (anterior in-

sula/salience network)

Autobiographical/contextual framing

(RSC/posterior midline systems)

Self-other
cognitive network)

orientation (TPJ/social-

State rumination, self-immersed negative ap-

praisal, and inflexible value integration

Threat-biased body monitoring, autonomic
hyperarousal, and impaired salience switching

Overgeneral or repetitive recall, reduced speci-

ficity, and impaired contextual updating

Constricted perspective-taking, social with-

drawal, and reduced empathic accuracy

praisal, and context-sensitive value inte-

gration
Regulated body awareness,

ing or compassion

graphical recontextualization, and narra-

tive flexibility
Flexible perspective-taking,
reciprocity, and social connectedness

Abbreviations: DMN, default mode network; mPFC, medial prefrontal cortex; RSC, retrosplenial cortex; TPJ, temporoparietal junction.
These domains and candidate indicators are intended to support construct validation and assessment of proximal correlates only; they do

not establish clinical efficacy, disease modification, or dementia prevention.

Table 2. Construct-validation hypotheses and candidate falsification tests.

Validation or experimental test

Hypothesized result

Result that would weaken the framework

Repeated multimethod assess-
ment across contexts

Guided rumination plus intero-
ceptive threat focus vs neutral

self-reflection

Self-distanced autobiographical
reappraisal vs immersive recall
Compassion or  perspective-
taking task vs active relaxation
control

Repeated self-regulation training

or neurofeedback

A coherent but context-sensitive profile
across self-report, behavior, autonomic
measures, and network connectivity; in-
cremental validity beyond trait neuroti-
cism, rumination, depression/anxiety, and
self-transcendence

Greater state rumination and threat rat-
ings, lower heart rate variability, and al-

tered mPFC-anterior insula coupling

Less state rumination, greater autobio-
graphical specificity, and altered RSC-
network contextual processing

Greater empathic accuracy and social con-
nectedness with corresponding TPJ/mPFC
network changes

Within-person change in preregistered
proximal state, autonomic, and network

endpoints; no dementia effect is assumed

Low reliability, no cross-modal conver-
gence, or no discriminant or incremental
validity

Neural differences without corresponding
state or behavioral changes, or effects
eliminated by prespecified clinical and at-
tentional covariates

Only nonspecific mood or expectancy
effects, without autobiographical or
network-level differences

Neural change without social-cognitive
benefit, or behavioral change without
construct-specific convergence

Adequate adherence but no dissociable
proximal change, or effects explained by

attention, expectancy, or general arousal

Abbreviations: DMN, default mode network; mPFC, medial prefrontal cortex; RSC, retrosplenial cortex; TPJ, temporopari-

candidate state

Self-distanced reflection, flexible reap-

adaptive

salience switching, and external ground-

Specific and context-rich recall, autobio-

prosocial

etal junction. These are hypothesis-generating tests; no clinical efficacy or dementia-prevention effect is assumed.

toms and network changes are expected across disorders.
Key confounds include baseline trait neuroticism, rumina-
tion, depressive and anxiety symptoms, attentional load,
medication status, sleep, general physiological arousal, and
disease severity, all of which should be modeled explic-
itly rather than absorbed into the proposed construct. In
AD, separate literatures support associations among stress,
sleep disruption, autobiographical or contextual dysfunc-
tion, and vulnerability of posterior DMN-hippocampal
systems [14,15,25,26,28,36,37,38], but no evidence es-
tablishes self-configuration as a mediator. In Parkin-
son’s disease (PD), autonomic dysregulation and affec-
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tive burden may be relevant [6], but disease specificity is
untested. In FTD, frontoinsular and social-cognitive net-
work involvement provides a rationale for studying self-
other processing [32], not for claiming a causal path-
way. In established AD, neuroticism-withdrawal may re-
late to neuropsychiatric symptom expression [39]. Table
3 (Ref. [7,14,15,23,27,28,30,31,36,37]) makes these evi-
dentiary limits explicit; Fig. | summarizes the hypothesis-
generating framework.


https://www.imrpress.com

Table 3. Illustrative disease-related hypotheses and current evidentiary limits.

Framework hypothesis Evidence-supported basis and limitation

Rigid self-focus may co-occur with rumination, sleep dis- Separate AD-relevant associations exist [14,15,28,36,37]; me-

ruption, HPA activation, inflammation, and memory vul- diation by self-configuration and effects on disease progression

nerability. are untested.

Regulated interoception may co-occur with higher heart A proximal physiological hypothesis across aging, AD, and PD;

rate variability and lower perceived stress. no evidence establishes disease modification.

Narrative recontextualization may co-occur with greater Experimentally testable in aging and MCI [27]; RSC or hip-

autobiographical specificity and contextual updating. pocampal mediation and effects on AD outcomes remain un-
proven.

Flexible self-other orientation may co-occur with social So

cial relationships are associated with dementia risk [30,31],

connection and empathic reciprocity. but TPJ mediation and FTD or PD specificity are untested.

Flexible or prosocial profiles may co-occur with cognitive A possible correlate in healthy aging [7,23]; neuroprotection is

reserve or wellbeing-related factors. not established.

Abbreviations: AD, Alzheimer’s disease; FTD, frontotemporal

dementia; HPA, hypothalamic-pituitary-adrenal; MCI, mild

cognitive impairment; PD, Parkinson’s disease; RSC, retrosplenial cortex; TPJ, temporoparietal junction. All entries are

hypothesis-generating, potentially bidirectional, and non-specific; none represents a validated disease pathway.

[ HYPOTHESIS-GENERATING FRAMEWORK: evidence is indirect; causality and disease ification are not i }

ESTABLISHED COMPONENT-LEVEL FUNCTIONS

) Rigid,

Flexible,

Abbreviations: AD, Alzheimer's disease; DMN, default mode network; FTD, frontotemporal dementia; mPFC, medial prefrontal cortex; PD, Par

mPFC | default mode network self-focused pole prosocial pole N
) ) ) VULNERABILITY-RELATED CORRELATES
Self-referential appraisal and valuation Hypothesized state profile Hypothesized state profile
‘A multifunctional anchor - not a unique marker of psychological ! & Allostatic burden « s\eep d\sruption « social withdrawal
state
- ~ s N\
/ Supported only by separate literatures; mediation through self-configuration
( N PROVISIONAL / is unproven
Anterior insula | salience network SELF-CONFIGURATION CONSTRUCT [ J
Interoception, salience detection, and switching Context-sensitive profile across four domains N
Activity alone cannot msur;g;;::;r::: bias from adaptive body Not a validated scale, diagnosis, or neural RESILIENCE-RELATED CORRELATES
. J biomarker
- Infer only from self-report, task, Social connection * cognitive reserve « adaptive regulation
and network measures
Retrosplenial | posterior midline systems Scientific value depends on reliability and discriminant/incremental
_ validity ) No evidence that changing the proposed construct prevents dementia
aphical, spatial, and ‘ ‘ )
Disease-related dysfunction does not validate the proposed
\ i J REVERSE REVERSE
INFERENCE CAUSATION ILLUSTRATIVE DISEASE EMPHASES - NOT VALIDATED
N OR SPECIFIC PATHWAYS
TPJ | social-cognitive network Regional activation alone Early neurodegenerative | S ———=W==—____
9 cannot identity a change may alter . v -
self-configuration. self-focus, affect, and
Self-other modeling and perspective-taking social engagement.
AD PD FTD
Recruitment is not specific to empathy, prosociality, o either
proposed pole

Posterior DMN /
hippocampal
literature

Autonomic / affective Frontoinsular /
literature social-cognitive
literature

rkinson's disease; TPJ, temporoparietal junction.

Fig. 1. Hypothesis-generating framework for state-like self-configuration. Boxes at left summarize component-level functions; the

central and right-hand pathways are framework-specific hypotheses.

Regional activity is not a one-to-one marker and cannot identify a

self-configuration on its own (reverse inference). Dashed associations are illustrative, potentially bidirectional, and require longitudinal

and experimental validation.

5. Candidate Experimental Manipulations
and Monitoring

Because the construct is unvalidated, the follow-
ing are proposed as laboratory or feasibility manipula-
tions rather than treatments, clinical recommendations,
or dementia-prevention strategies. Initial studies should
target proximal state, behavioral, autonomic, and net-
work endpoints with active controls, blinding where fea-

sible, expectancy measurement, and adverse-event mon-
itoring. Only after construct validity and reproducible
proximal effects are established would longitudinal stud-
ies of cognition or disease biomarkers be justified. Can-
didate manipulations include self-distancing and values-
based reappraisal for self-evaluative rigidity; paced breath-
ing, heart rate variability biofeedback, and grounded inte-
roceptive tasks for hypervigilance; structured life review
and memory-specificity tasks for autobiographical rigid-
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Table 4. Candidate experimental manipulations and proximal exploratory endpoints.

Proposed state feature

Candidate experimental manipulation

Proximal exploratory endpoints

Self-evaluative rigidity /

mPFC-DMN emphasis

Hypervigilant interoception /

anterior insula emphasis
Autobiographical rigidity /

RSC emphasis

Constricted self-other orien-
tation / TPJ emphasis

Self-distancing, values clarification,

and guided reappraisal

Paced breathing, heart rate variability
biofeedback, and externally grounded
body-awareness tasks

Structured life review, photo-cued
reminiscence, and autobiographical

memory-specificity tasks

Perspective-taking tasks, compassion
practice, and dyadic or socially recip-
rocal activities

State rumination, cognitive flex-
ibility, task performance, and
mPFC/DMN connectivity

Heart rate variability, interoceptive
threat bias, anxiety or stress, and

mPFC-insula connectivity

Autobiographical specificity, ori-
entation, contextual  updating,
RSC/hippocampal  coupling, and
sleep quality

Empathic accuracy, social connected-
ness, and TPJ-related task activation
or connectivity

Abbreviations: DMN, default mode network; mPFC, medial prefrontal cortex; RSC, retrosplenial cortex; TPJ,

temporoparietal junction. These are research manipulations, not clinical recommendations, and none have been

shown to alter dementia risk or disease course.

ity; and perspective-taking, compassion, or dyadic social
tasks for social withdrawal [19,20,21,22,27,40]. In MCI,
shorter cue-based and caregiver-supported formats may be
examined for feasibility rather than presumed superior. The
candidate manipulations and corresponding proximal ex-
ploratory endpoints are summarized in Table 4.

6. Limitations and Research Agenda

The framework has five central limitations: self-
configuration is novel and unvalidated; its boundaries with
established constructs are uncertain; the evidence synthe-
sis is indirect and heterogeneous; regional mappings are
vulnerable to reverse inference; and disease-specific path-
ways and intervention effects have not been demonstrated.
Accordingly, this article should not be interpreted as an
evidence-based model of dementia risk, resilience, diagno-
sis, or prevention.

A staged validation program is required. First, a
multimethod measurement model should demonstrate reli-
ability, temporal sensitivity, convergent validity, and dis-
criminant and incremental validity. Second, preregistered
within-person experiments should determine whether the
proposed profiles can be shifted and whether such shifts
produce specific proximal changes beyond mood, atten-
tion, expectancy, and trait effects. Third, longitudinal co-
horts should test temporal ordering and prediction. Only
if these stages are successful should clinical trials examine
cognitive trajectories or disease biomarkers. Null results—
especially failure to show distinctness from neuroticism,
rumination, depression or anxiety, or self-transcendence—
should count against the construct.

Mindfulness and contemplative practices are illus-
trative probes within this agenda, not assumed solu-
tions. Comparative studies could test whether introspec-
tive, compassion-based, and socially embedded practices
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yield distinct profiles and tolerability among individuals
prone to rumination [2,18,22]. The framework’s intended
contribution is therefore modest: to organize clearly delim-
ited, falsifiable questions about self-related processing and
neurodegenerative vulnerability.
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