Pre prints.org

Review Not peer-reviewed version

Intermittent Fasting and Emotional
Regulation: A Psychobiological
Framework Integrating Metabolic,
Neuroendocrine, and Interoceptive
Mechanisms

Ettore D'Aleo , Mara Lastretti, Tiziano Scarparo , Emanuela A. Greco i , Andrea Cicoli, Sabina Spagna,
Gavino Faa, Lorenzo Campedelli

Posted Date: 21 April 2026
doi: 10.20944/preprints202604.1547v1

Keywords: intermittent fasting; interoception; emotional regulation; psychobiology; metabolic switching;
neuroendocrine adaptation; heart-rate variability; stress response; eating behavior; psychological
vulnerability

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4573014
https://sciprofiles.com/profile/4777011
https://sciprofiles.com/profile/4778833
https://sciprofiles.com/profile/5005308
https://sciprofiles.com/profile/4778679
https://sciprofiles.com/profile/5193323
https://sciprofiles.com/profile/1261805
https://sciprofiles.com/profile/4573023
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 April 2026

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from
any ideas, methods, instructions, or products referred to in the content.

evlew

Intermittent Fasting and Emotional Regulation: A
Psychobiological Framework Integrating Metabolic,
Neuroendocrine, and Interoceptive Mechanisms

Ettore D’Aleo *, Mara Lastretti !, Tiziano Scarparo !, Emanuela A. Greco *, Andrea Cicoli 1,
Sabina Spagna 1, Gavino Faa 2 and Lorenzo Campedelli !

1 Department of Economic, Psychological and Communication Sciences, Niccolo Cusano University, 00191
Rome, Italy

2 Department of Medical Sciences and Public Health, University of Cagliari, 09124 Cagliari, Italy

* Correspondence: ettore.daleo@unicusano.it (E.D.A.); emanuela.greco@unicusano.it (E.A.G.)

Abstract

Background/Objectives: Intermittent fasting (IF) has been widely investigated for its metabolic
effects, including improvements in insulin sensitivity, lipid metabolism, and inflammatory markers.
However, its psychological and experiential dimensions remain comparatively underexplored. The
present narrative review examines IF within a psychobiological framework, integrating evidence
from metabolic science, neuroendocrinology, and affective neuroscience to explore its potential
impact on emotional regulation and interoceptive processes. Methods: A structured narrative
literature search was conducted across PubMed, Scopus, and Google Scholar, focusing on studies
published between 2000 and 2025. Eligible studies included human and relevant animal research
addressing metabolic, hormonal, interoceptive, and psychological responses to IF. Evidence was
synthesized thematically to identify convergent mechanisms linking metabolic adaptations to
emotional and regulatory outcomes. Results: The available literature indicates that IF induces a
metabolic shift toward lipid utilization, characterized by increased lipolysis, elevated circulating free
fatty acids, and enhanced ketone body production, particularly p-hydroxybutyrate. These metabolic
changes are accompanied by modulation of neuroendocrine pathways, including transient activation
followed by adaptive recalibration of the hypothalamic-pituitary—adrenal axis, as well as alterations
in insulin, leptin, and ghrelin signaling. Emerging evidence suggests that these physiological
adaptations may influence central nervous system functioning through mechanisms involving
neuroinflammation, mitochondrial efficiency, and synaptic plasticity. At the psychological level, IF
appears to modulate interoceptive signaling, with heterogeneous emotional outcomes: structured
fasting protocols have been associated with modest improvements in depressive symptoms and
perceived stress in metabolically healthy individuals, whereas increased irritability, anxiety, or
behavioral rigidity may occur in the presence of psychological vulnerability. Individual variability
appears to be associated with differences in interoceptive sensitivity, stress reactivity, and traits
related to anxiety, perfectionism, and eating-related pathology. Conclusions: Overall, IF may be
conceptualized as a context-dependent psychobiological stressor whose effects extend beyond
metabolic regulation to include interoceptive and emotional processes. These effects appear
bidirectional, potentially promoting psychological resilience in some individuals while increasing the
risk of affective destabilization or maladaptive behaviors in others. Current evidence remains limited
by a lack of integrative and longitudinal studies combining metabolic and psychological measures.
Future research adopting multidisciplinary approaches is needed to clarify the mechanisms
underlying individual variability and to better define the potential benefits and risks of IF in both
clinical and non-clinical populations.
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1. Introduction

In recent years, intermittent fasting (IF) has attracted increasing attention within both scientific
and public health contexts. Initially investigated for its metabolic effects, IF has been associated with
improvements in insulin sensitivity, lipid metabolism, and inflammatory markers, and has
progressively been explored in relation to aging, cancer prevention, and cognitive function [1,2]. A
key metabolic feature of IF is the shift from glucose-based energy utilization toward increased
reliance on lipid substrates, including free fatty acids and ketone bodies. This metabolic transition
reflects enhanced lipolysis and ketogenesis and is considered a central component of fasting-related
physiological adaptation. Short fasting intervals that do not induce a measurable shift toward lipid
utilization are therefore not the primary focus of the present review.

Despite the growing body of literature on metabolic outcomes, relatively less attention has been
devoted to the psychological and experiential dimensions of IF. Most studies have primarily focused
on biochemical and physiological markers, with limited investigation of how fasting-related
metabolic changes may interact with subjective experience, emotional regulation, and internal bodily
awareness. However, emerging evidence suggests that fasting may influence not only metabolic
processes but also the perception and regulation of internal states, which may in turn affect
adherence, tolerability, and overall outcomes. Recent narrative syntheses have further highlighted
that IF encompasses heterogeneous paradigms—including time-restricted eating, alternate-day
fasting, periodic prolonged fasting, and religious or ritual fasting—and that the current literature
remains disproportionately centered on metabolic endpoints, with comparatively limited integration
of psychological and psychiatric outcomes [36].

From a psychobiological perspective, IF may be conceptualized as a controlled metabolic
challenge that engages neuroendocrine pathways influencing both peripheral physiology and central
nervous system functioning. These processes include modulation of the hypothalamic-pituitary-
adrenal (HPA) axis, changes in autonomic regulation, and increased ketone body availability, all of
which have been associated with effects on stress responsivity and neural function [3,4]. In this
context, lipid-derived substrates are increasingly recognized not only as energy sources but also as
signaling molecules involved in neuroinflammatory pathways, mitochondrial function, and synaptic
plasticity. In particular, f-hydroxybutyrate has been proposed as a key mediator linking metabolic
changes to central processes, acting as both an energetic substrate and a signaling molecule involved
in epigenetic modulation, neurotrophic pathways, and inflammatory regulation [14].

Within this framework, interoception—the perception and integration of internal bodily
signals—represents a potential interface linking metabolic changes to emotional and behavioral
regulation. Interoceptive processes are mediated by distributed neural networks, including the
insular cortex and anterior cingulate cortex, and contribute to the monitoring of physiological states
such as hunger, arousal, and fatigue [5,6]. Rather than acting as a direct causal mechanism,
interoception may modulate how metabolic and endocrine signals are interpreted at the subjective
level.

Current evidence suggests that IF may alter interoceptive signaling, with potentially
heterogeneous psychological effects. Some individuals report improved regulation of internal states,
whereas others may experience increased irritability, anxiety, or cognitive rigidity, particularly in the
presence of pre-existing vulnerabilities [7,8]. These findings indicate that the psychological impact of
fasting is not uniform, but may depend on individual differences in interoceptive sensitivity, stress
reactivity, and emotion regulation strategies. Importantly, recent clinical syntheses describe fasting
as a bidirectional intervention, potentially associated with modest improvements in mood and
perceived stress under structured conditions, but also with affective destabilization or restrictive
behaviors in vulnerable individuals [26].

In light of these considerations, the present narrative review aims to examine IF within an
integrated psychobiological framework, with particular attention to the interaction between lipid

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.1547.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 April 2026

metabolism, neuroendocrine adaptation, and interoceptive processes. The objective is not to provide
clinical recommendations, but to synthesize current evidence and identify potential mechanisms that
may account for variability in emotional and psychological responses to fasting.

The review first considers IF as a form of adaptive metabolic stress, and subsequently examines
its potential effects on interoception, emotional regulation, and psychological vulnerability. Finally,
key limitations in the current literature are discussed, together with directions for future research
integrating metabolic and psychological domains.

2. Materials and Methods

2.1. Study Design

This work was conducted as a narrative review aimed at integrating evidence across metabolic
science, neuroendocrinology, and clinical psychology to explore the psychobiological effects of
intermittent fasting (IF). Given the conceptual and interdisciplinary scope of the topic, a narrative
approach was considered appropriate to identify and synthesize emerging mechanisms linking
metabolic adaptations to interoceptive and emotional processes.

Although the review was not designed as a systematic review or meta-analysis, efforts were
made to enhance methodological transparency and reproducibility in the identification, selection,
and synthesis of the literature, in line with recent recommendations for narrative evidence synthesis
in this field [15].

2.2. Search Strategy

A structured literature search was performed between July and December 2025 using the
electronic databases PubMed/MEDLINE, Scopus, and Google Scholar. Google Scholar was included
as a supplementary source to capture interdisciplinary contributions not always indexed in
biomedical databases.

Search terms were combined using Boolean operators and included the following keywords:

i

“intermittent fasting”, “time-restricted feeding”, “metabolism”, “ketone bodies”, “interoception”,
“interoceptive awareness”, “emotional regulation”, “stress response”, “HPA axis”, “anxiety”, and
“eating disorders”.

The search was limited to articles published in English. Priority was given to studies published
between 2010 and 2025, while earlier seminal works were included when directly relevant to
interoceptive or neuroendocrine mechanisms. In addition, reference lists of relevant articles were

manually screened to identify further eligible studies.

2.3. Eligibility Criteria

Studies were considered eligible if they met at least one of the following criteria:
(1) investigated intermittent fasting or time-restricted feeding in human populations;
(2) examined metabolic or hormonal responses associated with fasting, including lipid metabolism,
ketogenesis, or endocrine adaptations;
(3) explored interoceptive processes, autonomic regulation, or psychophysiological responses;
(4) reported psychological or behavioral outcomes, including emotional regulation, mood, anxiety,
or vulnerability traits.

Both experimental and observational studies, as well as relevant narrative and systematic
reviews, were included. Animal studies were considered when they provided mechanistic insights
directly applicable to human psychobiological processes.

2.4. Exclusion Criteria

Studies were excluded if they:
(1) focused exclusively on weight loss, body composition, or athletic performance without addressing
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psychophysiological or regulatory mechanisms;

(2) involved fasting paradigms not consistent with intermittent or time-restricted feeding models;
(3) lacked sufficient methodological detail;

(4) consisted of editorials, commentaries, or non-peer-reviewed material;

(5) reported exclusively metabolic outcomes without relevance to psychological, interoceptive, or
behavioral processes.

2.5. Study Selection and Data Extraction

Titles and abstracts were initially screened to assess relevance. Full-text articles were
subsequently evaluated based on the eligibility criteria.

For each eligible study, key information was extracted, including study design, population
characteristics, fasting protocol (type and duration), metabolic and hormonal outcomes, and
psychological or interoceptive measures. Where available, validated psychometric instruments and
indicators of stress physiology were also considered.

Given the narrative nature of the review, no formal quantitative quality scoring system was
applied; however, greater interpretive weight was assigned to peer-reviewed studies with clearly
defined fasting protocols and validated psychological or psychophysiological outcomes, in line with
current methodological considerations in the field.

2.6. Data Synthesis

The selected literature was synthesized using a thematic approach. Studies were grouped
according to recurring conceptual domains, including:
(1) metabolic and neuroendocrine adaptations to IF;
(2) interoceptive processing and bodily awareness;
(3) emotional regulation and psychological variability;
(4) clinical vulnerabilities and potential risks.

The aim of this synthesis was not to quantify effect sizes, but to identify convergent patterns and
propose an integrative framework linking metabolic signals to subjective and emotional processes.

2.7. Methodological Considerations

Due to the narrative design, this review does not provide a quantitative assessment of evidence
or a formal risk-of-bias analysis. As such, the findings should be interpreted as a conceptual
integration of current knowledge rather than as definitive conclusions.

However, particular attention was paid to heterogeneity in fasting protocols, study populations,
and outcome measures, as well as to the distinction between self-reported and clinician-assessed
psychological outcomes, which may influence the interpretation of results. Future studies would
benefit from standardized outcome measures, systematic adverse-event reporting, and longer follow-
up periods to enhance comparability and clinical applicability [26].

3. Results

3.1. Intermittent Fasting as a Metabolic and Neuroendocrine Stressor

The findings of the included studies are synthesized below according to key thematic domains.
Evidence consistently indicates that intermittent fasting (IF) induces a metabolic shift from glucose-
based to lipid-based energy utilization, characterized by increased lipolysis, elevated circulating free
fatty acids, and enhanced ketone body production [1,9]. These changes are accompanied by reduced
insulin levels and modulation of cortisol secretion, reflecting coordinated endocrine adaptations to
energy restriction.

Several studies have reported that short-term fasting is associated with transient activation of
the hypothalamic-pituitary—adrenal (HPA) axis, resulting in moderate increases in circulating
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cortisol levels [3,4]. Importantly, this response appears to be time-limited and may support metabolic
adaptation rather than reflecting chronic stress activation. The magnitude of this response has been
shown to vary according to circadian timing, sex, and individual stress reactivity [12].

In parallel, ketone bodies, particularly p-hydroxybutyrate, have been identified as signaling
molecules involved in the regulation of inflammation, oxidative stress, and gene expression [14].
Experimental and clinical studies suggest that these metabolic changes may influence central nervous
system functioning through mechanisms related to mitochondrial efficiency and synaptic plasticity
[13,34].

In addition to endocrine responses, IF has been associated with markers of metabolic flexibility
and cellular adaptation, including improved mitochondrial function and activation of autophagic
pathways [15]. These findings support the view that IF may act as a mild and time-limited metabolic
challenge associated with adaptive physiological responses.

Importantly, emerging human evidence suggests that these physiological adaptations may also
translate into measurable changes in stress-related systems. Supervised fasting interventions have
been associated with reductions in basal cortisol levels and increases in heart-rate variability,
indicating improved autonomic regulation and stress resilience [37].

However, the extent to which these metabolic and endocrine changes translate into consistent
psychological or behavioral effects remains unclear, highlighting the need for integrative approaches
that consider both biological and psychological variables.

3.2. Endocrine—Psychological Interactions in Intermittent Fasting

Evidence indicates that intermittent fasting (IF) is associated with a range of endocrine
adaptations that extend beyond metabolic regulation and may influence psychological and
behavioral processes. Hormonal responses to fasting appear to contribute to the modulation of
internal bodily states, which are relevant for emotional and interoceptive processing.

One of the primary systems involved is the hypothalamic—pituitary-adrenal (HPA) axis. Short-
term fasting has been associated with moderate increases in cortisol secretion, particularly during
early phases of metabolic switching [3,4]. While chronic elevations in cortisol are linked to adverse
psychological outcomes, transient increases observed during fasting may support metabolic
adaptation and energy mobilization [11]. However, individual variability in HPA axis responsivity
may influence how these endocrine changes are experienced at the psychological level.

Changes in insulin and leptin levels also contribute to the systemic and central effects of fasting.
Reduced insulin concentrations facilitate lipolysis and ketogenesis, while also affecting central
pathways involved in reward processing and energy regulation [9]. Leptin, in addition to its role in
appetite regulation, has been implicated in mood and stress-related processes. Lower leptin levels
during fasting have been associated with increased irritability and affective instability in some
populations [16].

Ghrelin represents another hormone of interest in the context of fasting-related psychobiological
responses. Circulating ghrelin levels typically increase during fasting and have been shown to
influence hunger perception, reward sensitivity, and stress-related behaviors [17]. Experimental
evidence suggests that ghrelin may exert context-dependent effects, potentially supporting stress
adaptation in some conditions while contributing to increased anxiety or emotional reactivity in
others.

Ketone bodies, particularly B-hydroxybutyrate, have been identified as signaling molecules with
potential effects on brain function. In addition to their role as alternative energy substrates, ketones
have been associated with modulation of inflammatory pathways, oxidative stress, and synaptic
plasticity [14]. Some studies suggest that these mechanisms may support cognitive function and
mood regulation, although findings remain variable and dependent on individual and contextual
factors [34].

From a psychophysiological perspective, endocrine changes during fasting are closely linked to
interoceptive processing. Hormonal fluctuations influence bodily sensations such as hunger, fatigue,
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and arousal, which are integrated within neural networks involving the insular cortex and anterior
cingulate cortex [6,7]. Variability in interoceptive sensitivity may therefore contribute to differences
in emotional responses to fasting.

Importantly, clinical evidence suggests that these endocrine and metabolic adaptations may be
associated with heterogeneous psychological outcomes. Structured fasting interventions have been
linked to modest improvements in depressive symptoms and perceived stress in metabolically
healthy individuals, whereas less controlled or prolonged fasting may increase vulnerability to
irritability, anxiety, or affective instability in at-risk populations [38].

Overall, current evidence suggests that endocrine adaptations to IF are associated with
heterogeneous psychological outcomes. While some individuals may experience improved
regulation of internal states, others may report increased irritability or emotional instability. These
differences appear to be influenced by individual factors, including stress reactivity, interoceptive
processing, and psychological vulnerability.

Further research integrating endocrine, metabolic, and psychological measures is needed to
clarify the mechanisms underlying these associations and to better characterize individual variability
in response to fasting.

3.3. Interoception as a Bridge Between Metabolism and Mind

Interoception, defined as the perception and integration of internal bodily signals, has been
increasingly recognized as a central construct in affective neuroscience and psychophysiology [5,7].
Interoceptive processes enable the detection of physiological changes such as hunger, thirst, fatigue,
and autonomic arousal, thereby contributing to emotional awareness, self-regulation, and the
integration of bodily states into subjective experience.

From a neuroanatomical perspective, interoception is supported by a distributed network
including the posterior and anterior insular cortices, anterior cingulate cortex, brainstem nuclei, and
somatosensory pathways [6]. Within this system, the insular cortex plays a key role in integrating
visceral and metabolic inputs and generating representations of internal bodily states relevant for
behavioral and emotional regulation.

In the context of intermittent fasting (IF), interoceptive signaling appears to be modulated,
particularly during prolonged fasting periods. Variations in hunger, energy availability, autonomic
activity, and circulating metabolic substrates may increase the salience of internal bodily signals.
Some studies suggest that fasting may be associated with changes in interoceptive accuracy, defined
as the ability to detect and interpret internal signals, although current evidence remains limited and
context-dependent [19].

A distinction between interoceptive awareness and somatic hypervigilance is particularly
relevant in this context. Interoceptive awareness refers to a non-judgmental and adaptive
engagement with internal bodily states and has been associated with more effective emotion
regulation. In contrast, somatic hypervigilance involves heightened, anxiety-driven monitoring of
bodily sensations and has been linked to anxiety disorders and related conditions [20,21]. This
distinction may be especially relevant during fasting, when physiological signals are amplified.

Variability in interoceptive processing may contribute to heterogeneous psychological responses
to IF. In some individuals, increased awareness of bodily signals may support improved regulation
of internal states, whereas in others similar physiological changes may be experienced as distressing,
particularly in the presence of elevated anxiety sensitivity or reduced interoceptive confidence.

Interoceptive processes are also closely linked to autonomic nervous system (ANS) regulation.
Fasting-related metabolic changes may influence the balance between sympathetic and
parasympathetic activity, with downstream effects on arousal and stress responsivity [22].
Alterations in vagal tone, in particular, have been associated with differences in emotion regulation
capacity and physiological recovery following stress. Experimental evidence further indicates that
short-term fasting-induced changes in heart-rate variability (HRV) are associated with interoceptive
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accuracy, supporting a functional link between autonomic regulation and interoceptive processing
[37].

Overall, current evidence suggests that interoceptive processes may function as a modulatory
interface between metabolic adaptations and emotional responses to IF. The psychological effects of
fasting appear to depend not only on the underlying metabolic changes, but also on how such
changes are perceived, interpreted, and regulated at the interoceptive level.

Further research integrating metabolic, autonomic, and interoceptive measures is needed to
clarify the mechanisms underlying these associations and to better characterize individual variability
in response to fasting.

3.4. Emotional Regulation and Fasting: Differential Outcomes

Current evidence indicates that the effects of intermittent fasting (IF) on emotional regulation
are heterogeneous and influenced by the interaction between physiological adaptations and
individual psychological characteristics. While IF has been consistently associated with metabolic
benefits, its impact on affective processes appears to vary across individuals and contexts [23,24].

Recent literature suggests that emotional outcomes associated with fasting can be
conceptualized across multiple domains, including mood regulation, stress responsivity, cognitive
functioning, and vulnerability to psychopathology, supporting a multidimensional framework rather
than a uniformly beneficial interpretation [36].

Some studies report that IF may be associated with improvements in perceived emotional
regulation and reduced affective reactivity. These effects have been linked to increased tolerance of
internal bodily signals and enhanced self-regulatory capacity, particularly in structured or
supervised fasting conditions [25]. In such contexts, fasting may promote greater awareness of
physiological states and facilitate adaptive emotional processing.

In contrast, other evidence indicates that IF may be associated with increased irritability,
emotional lability, and cognitive rigidity, especially during early phases of adaptation or under
conditions of prolonged or restrictive fasting [27,28]. These responses may reflect transient
neuroendocrine changes, as well as individual differences in stress reactivity and interpretation of
internal bodily signals.

Individual psychological traits appear to play a key moderating role. Higher levels of anxiety
sensitivity, perfectionism, and need for control have been associated with less favorable emotional
responses to fasting, whereas greater interoceptive confidence and flexible emotion regulation
strategies may be associated with more adaptive outcomes [8,29]. Notably, perfectionistic traits may
contribute to rigid behavioral patterns and, in some cases, to increased vulnerability to maladaptive
fasting-related cognitions [29].

Clinical and developmental factors further contribute to variability in emotional responses.
Individuals with a history of trauma, affective dysregulation, or disordered eating may exhibit
increased vulnerability to negative psychological outcomes during fasting [30,33]. This is consistent
with evidence indicating that fasting behaviors may overlap with or exacerbate maladaptive eating
patterns in at-risk populations [38].

In addition, physiological adaptations to fasting, including changes in autonomic regulation,
may influence emotional experience. For example, improvements in autonomic flexibility, reflected
in changes in heart-rate variability, have been associated with enhanced emotional regulation
capacity, although such effects appear to depend on individual and contextual factors [37].

Overall, emotional responses to IF should be interpreted as context-dependent and shaped by
the interaction between metabolic adaptations, interoceptive processing, and psychological
characteristics. This perspective highlights the limitations of generalized assumptions regarding the
psychological effects of fasting and underscores the importance of considering individual variability.

A schematic overview of psychological profiles associated with differential emotional responses
to IF is presented in Table 1. This framework is intended as a descriptive synthesis of patterns
reported in the literature and should not be interpreted as a clinical classification.
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Table 1. Conceptual psychological profiles associated with differential emotional responses to intermittent

fasting.
Psychological Profile Relative Risk Level Interpretative Consideration
May be associated with more adaptive emotional
High Interoceptive Awareness Low
regulation
May be associated with increased behavioral
Rigid Perfectionism Moderate to High
rigidity
Anxiety Sensitivity / Trauma Hioh Associated with increased vulnerability to
18
history emotional dysregulation
Current or Past Eating Generally associated with poorer tolerance to
Very high
Disorder fasting

Overall, available evidence indicates that emotional responses to IF are not uniform and are
shaped by the interaction between metabolic changes and individual psychological characteristics.
Further research integrating metabolic, psychological, and behavioral measures is needed to better
characterize these differential outcomes.

Note: This framework is conceptual and descriptive in nature and should not be interpreted as
a set of clinical recommendations.

3.5. Clinical Implications and Psychological Risks

Available evidence indicates that intermittent fasting (IF) is generally well tolerated in
metabolically healthy individuals; however, its effects in clinically or psychologically vulnerable
populations appear to be more variable. Some studies suggest that specific groups may be more
susceptible to adverse psychological responses during fasting, including emotional dysregulation,
increased somatic distress, and behavioral rigidity, particularly in the absence of adequate contextual
support [27,30]. Importantly, recent clinical evidence indicates that structured fasting interventions
may be associated with improvements in perceived stress and well-being in selected populations,
whereas unsupervised or extreme fasting practices may lead to less predictable psychological
outcomes [26,37].

Individuals with current or past eating disorders represent a population of particular interest in
this context. Evidence suggests that fasting-related practices may overlap with or reinforce
maladaptive behavioral patterns, including restrictive tendencies, cognitive rigidity, and heightened
control over food-related behaviors [30,31]. These findings are consistent with observational data
indicating that fasting behaviors may be associated with increased risk of eating disorder
symptomatology in vulnerable populations [38].

Similarly, individuals with anxiety-related conditions may exhibit increased sensitivity to
fasting-induced physiological changes. Alterations in hunger signals, autonomic activation, and
energy availability may be experienced as distressing, potentially contributing to increased vigilance
toward bodily sensations and heightened emotional reactivity [20,21]. In such cases, the subjective
interpretation of physiological signals may play a relevant role in shaping the overall experience of
fasting.

Individuals with a history of trauma may also present increased variability in response to
fasting. Some evidence suggests that changes in bodily states associated with food restriction may
interact with prior experiences related to control, safety, or bodily awareness, potentially influencing
emotional regulation and stress responses [32,33].

In addition, emerging evidence suggests that fasting may not be psychologically neutral in
affective disorders. Clinical and translational evidence suggests that fasting-related metabolic
changes may influence mood-related pathways, although their clinical translation remains uncertain
and context-dependent [39].
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Overall, the potential risks associated with IF appear to arise from the interaction between
metabolic changes and individual differences in psychological functioning, including stress
reactivity, interoceptive processing, and prior clinical history. These findings support a view of IF as
a context-dependent intervention rather than a uniformly applicable approach.

From a clinical perspective, these observations suggest that the inclusion of psychological and
behavioral factors may contribute to a more comprehensive understanding of individual responses
to fasting. Variables such as eating-related attitudes, anxiety sensitivity, and emotion regulation
strategies may be particularly relevant when evaluating suitability and tolerability.

In addition, interdisciplinary approaches involving collaboration between healthcare
professionals from different fields have been proposed as a strategy to monitor both physiological
and psychological responses during fasting interventions, particularly during early adaptation
phases.

In summary, current evidence does not indicate that IF is inherently contraindicated in clinical
populations; however, its effects appear to depend on individual characteristics and contextual
factors. Further research is needed to better characterize risk profiles and to clarify the conditions
under which fasting may be associated with either adaptive or maladaptive outcomes.

4. Discussion

This narrative review examined intermittent fasting (IF) as a psychobiological phenomenon,
extending beyond its established role as a nutritional intervention. By integrating findings from
metabolic research, neuroendocrinology, and psychological science, the present synthesis suggests
that the effects of IF on emotional regulation may arise from the interaction between metabolic
adaptations, endocrine signaling, and interoceptive processes.

Several considerations emerge from the available evidence. First, IF is consistently associated
with metabolic and neuroendocrine adaptations, including changes in cortisol, insulin, and ketone
body dynamics, which are involved in energy regulation and stress responsivity [3,34]. These
physiological changes are closely linked to shifts toward lipid-based metabolism and may influence
central nervous system functioning through pathways related to inflammation, mitochondrial
activity, and synaptic plasticity. In addition, emerging evidence suggests that fasting-induced
metabolic switching may also be associated with measurable changes in autonomic regulation and
stress-related systems, including increases in heart-rate variability and reductions in perceived stress
under controlled conditions [37]. At the same time, these adaptations are accompanied by alterations
in internal bodily states that are processed through interoceptive networks, including the insular and
cingulate cortices [5,6].

Second, the psychological effects associated with IF appear to vary substantially across
individuals. Evidence indicates that factors such as interoceptive sensitivity, emotion regulation
strategies, and trait-level characteristics may influence how fasting-related physiological changes are
experienced. While some individuals report improved regulation of internal states, others may
experience increased irritability, anxiety, or behavioral rigidity, particularly in the presence of pre-
existing vulnerabilities [24,8]. These findings are consistent with recent integrative models describing
fasting as a bidirectional intervention, potentially associated with both adaptive and maladaptive
psychological outcomes depending on individual and contextual factors [36]. Collectively, these
observations suggest that the psychological impact of IF cannot be inferred from metabolic outcomes
alone.

The current literature presents several limitations that should be considered. A substantial
proportion of studies focuses primarily on metabolic and physiological outcomes, with limited
inclusion of validated psychological or interoceptive measures [26]. In addition, many studies are
based on short-term interventions, which may not capture delayed or cumulative effects on
emotional functioning [35]. This temporal limitation is particularly relevant, as initial responses to
fasting may differ from longer-term adaptations.
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Another limitation concerns the limited integration of biological and psychological domains
within existing research designs. Studies often assess metabolic markers without parallel evaluation
of psychological variables, or vice versa, making it difficult to clarify the pathways linking endocrine
responses, interoceptive processing, and emotional outcomes. Furthermore, heterogeneity in fasting
protocols and outcome measures reduces comparability across studies and may contribute to
inconsistent findings.

Future research would benefit from integrative approaches combining metabolic, endocrine,
and psychological measures within the same study designs. The inclusion of biomarkers such as
cortisol, ketone bodies, inflammatory markers, and autonomic indices alongside validated
assessments of interoception and emotion regulation may help clarify the relationships between
physiological and subjective processes. Longitudinal studies are also needed to examine temporal
dynamics and to distinguish between short-term adaptations and longer-term effects.

From a broader perspective, the findings of this review support the interpretation of IF as a
context-dependent intervention, whose psychological effects appear to depend on the interaction
between physiological changes and individual characteristics. This perspective highlights the
importance of considering both biological and psychological factors when evaluating the potential
benefits and limitations of fasting, particularly in applied or clinical contexts.

As illustrated in Figure 1, the effects of intermittent fasting may be conceptualized within a
multilevel framework linking metabolic adaptations to psychological outcomes. In this model,
fasting-induced metabolic and endocrine changes contribute to alterations in bodily signals,
including hunger, fatigue, and autonomic fluctuations. These signals are subsequently processed
through interoceptive mechanisms, which may influence emotional and behavioral responses.
Depending on individual differences in interoceptive processing, stress reactivity, and psychological
vulnerability, these processes may be associated with either adaptive outcomes, such as improved
regulation of internal states, or less favorable responses, including increased emotional instability or
behavioral rigidity. This framework is consistent with emerging evidence highlighting the role of
interoception as a key mediator between physiological states and affective experience.

Intermittent Fasting Adaptive Emotional Regulation

 Controlled Metabolic Stressor > ¢ Emotional Clarity
| Insulin / T Ketones o Self-Regulation
* Mild HPA Activation © Reduced Reactivity

Maladaptive Emotional Response

Interoceptive Processing

* Insula Activation

Hunger —| . AwarenesAs - Hyper-wgilance p—>> o Irritability
* Fatigue ® Autonomic Modulation * Rigidiy / Perfectionism
* Tension  Dysregulation

« Visceral Changes

Figure 1. Conceptual framework of intermittent fasting as a psychobiological process linking metabolic
adaptations to emotional outcomes. Intermittent fasting is represented as an initial metabolic and endocrine
stimulus associated with lipid mobilization, ketone production, and mild activation of stress-related pathways.
These changes contribute to variations in bodily signals, including hunger, fatigue, and autonomic fluctuations,
which are processed through interoceptive mechanisms. Interoceptive processing may influence subsequent
emotional and behavioral responses, which can vary across individuals. Depending on individual differences in
interoceptive sensitivity, stress reactivity, and psychological vulnerability, these processes may be associated
with either adaptive outcomes (e.g., improved regulation of internal states) or maladaptive responses (e.g.,
increased emotional instability or behavioral rigidity). This model is conceptual and based on the integration of
findings discussed in the present review.

Limitations
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This review has several limitations that should be acknowledged. First, its narrative design does
not allow for a systematic or quantitative evaluation of the available evidence. Although a structured
search strategy was applied, the selection and interpretation of studies may be influenced by the
authors’ perspective.

Second, the existing literature on intermittent fasting (IF) is characterized by substantial
heterogeneity in study design, fasting protocols, populations, and outcome measures. This variability
limits the comparability of findings and reduces the ability to draw definitive conclusions regarding
the psychobiological effects of IF.

Third, a large proportion of studies in this field focuses primarily on metabolic and physiological
outcomes, with limited inclusion of validated psychological or interoceptive measures. As a result,
the integration of biological and psychological domains remains incomplete, and the mechanisms
linking metabolic adaptations to emotional regulation are not yet fully established.

In addition, many available studies are based on short-term interventions, which may not
capture longer-term psychological adaptations or delayed effects. The temporal dynamics of
emotional responses to fasting therefore remain insufficiently understood.

Finally, individual differences, such as psychological traits, clinical history, and contextual
factors, are often not systematically accounted for in existing research. This may contribute to
variability in reported outcomes and limits the generalizability of findings across populations.

Taken together, these limitations highlight the need for more integrative, longitudinal, and
methodologically consistent research to better characterize the psychobiological effects of
intermittent fasting.

5. Conclusions

Intermittent fasting (IF) should be conceptualized not only as a metabolic intervention, but as a
multidimensional psychobiological process involving the interaction between metabolic adaptations,
neuroendocrine signaling, and interoceptive mechanisms. The present review highlights that fasting-
related physiological changes extend beyond lipid metabolism and insulin regulation, encompassing
processes that are closely linked to emotional regulation and subjective experience.

Current evidence suggests that IF may act as a controlled metabolic stressor capable of
modulating both physiological and psychological systems. However, its effects on emotional
regulation are not uniform and appear to depend on individual differences in stress responsivity,
interoceptive processing, and psychological vulnerability. This variability underscores the limitations
of generalized assumptions regarding the psychological benefits of fasting.

The findings of this review support a context-dependent interpretation of IF, in which metabolic
and psychological outcomes emerge from the dynamic interaction between biological adaptations
and individual characteristics. In this framework, interoception may represent a key mediating
process linking physiological changes to emotional and behavioral responses.

Despite increasing interest in this field, current literature remains limited by a lack of integrative
study designs combining metabolic, endocrine, and psychological measures. Future research should
prioritize longitudinal and multidisciplinary approaches to better characterize temporal dynamics,
identify differential response profiles, and clarify the mechanisms underlying individual variability.

Overall, a more integrated perspective is needed to fully understand the psychobiological effects
of intermittent fasting and to inform its application in both clinical and non-clinical contexts.
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