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Abstract

Background:

Obsessive-Compulsive Disorder (OCD) is a persistent mental health condition marked
by unwanted thoughts, compulsive actions, and considerable functional disruption.
Despite the existence of both medication and psychotherapy options, a significant number
of individuals continue to experience partial or total resistance to treatment. Recent
studies indicate that factors such as neuroinflammation, irregularities in the
hypothalamic-pituitary-adrenal (HPA) axis, and diminished cognitive flexibility may play
a role in the pathophysiology of OCD.

Objective:

This paper introduces an innovative hypothesis suggesting that grounding—particularly
through walking barefoot on natural surfaces—might act as a non-invasive
supplementary treatment for OCD by influencing essential biological and cognitive
functions.

Hypothesis:

Grounding has the potential to lower systemic and neuroinflammation, regulate cortisol
levels, and improve prefrontal cortex activation via heightened somatosensory
stimulation. These outcomes may aid in restoring the balance of cortico-striato-thalamo-
cortical (CSTC) circuits and enhance cognitive flexibility among those with OCD.
Conclusion:

While clinical research investigating grounding's impact on OCD has not yet been
conducted, its positive safety profile and relevant mechanistic connections with
recognized pathophysiological targets warrant additional exploration. This hypothesis
lays the groundwork for future empirical studies and presents a promising avenue for
integrative therapeutic approaches in managing OCD.
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1. INTRODUCTION

Obsessive-Compulsive Disorder (OCD) is a persistent and debilitating mental health
condition that affects around 2-3% of the worldwide population, typically manifesting
during adolescence and often continuing into adulthood [1]. The disorder is characterized
by ongoing obsessions and compulsions, which can result in considerable distress,
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difficulties in occupational functioning, and a reduced quality of life [2]. Although the
primary treatments involve selective serotonin reuptake inhibitors (SSRIs) and cognitive
behavioral therapy (CBT), approximately 30-60% of individuals do not achieve complete
remission, with many experiencing recurring symptoms despite receiving proper
treatment [3,4].

Recent research indicates that the origins of OCD may be linked to factors beyond
serotonin imbalances and structural issues within the cortico-striato-thalamo-cortical
(CSTC) circuit. There is growing evidence supporting the influence of neuroinflammation,
oxidative stress, and compromised neuroplasticity as significant contributors to the
disorder's pathophysiology [5,6]. Increased levels of inflammatory cytokines such as
interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), and C-reactive protein (CRP)
have been observed in patients with OCD, suggesting a connection between immune
system activation and both symptom severity and resistance to treatment [7,8].

Simultaneously, the practice known as grounding or earthing—where individuals make
direct contact with the Earth’s surface by walking barefoot on natural ground—has
garnered scientific attention for its anti-inflammatory properties and effects on stress
management. Controlled pilot studies indicate that grounding can reduce cortisol levels,
stabilize circadian rhythms, lower pro-inflammatory cytokine levels, and enhance sleep
quality [9,10]. These physiological changes may interact mechanistically with biological
irregularities seen in OCD, indicating potential therapeutic implications.

This review introduces an innovative neurobiological hypothesis: that engaging in
grounding through barefoot walking could mitigate OCD symptoms by addressing critical
pathophysiological mechanisms such as chronic neuroinflammation, stress dysregulation,
and cognitive inflexibility. By connecting research on immune-neural interactions in
OCD with emerging findings on the holistic benefits of grounding practices, this
hypothesis aims to encourage new avenues for integrative therapies that are low-risk.

2. NEUROBIOLOGY OF OCD
2.1. Dysfunction of CSTC Circuitry

Dysfunction within the cortico-striato-thalamo-cortical (CSTC) circuit is central to the
pathophysiology of OCD, as this circuit regulates cognitive control, habit formation, and
behavioral inhibition. Numerous functional neuroimaging studies have consistently
reported hyperactivity in this circuit, particularly involving the orbitofrontal cortex (OFC),
anterior cingulate cortex (ACC), caudate nucleus, and thalamus [11]. This heightened
activity is believed to disrupt the brain's ability to detect errors and filter irrelevant
information, resulting in intrusive thoughts (obsessions) and repetitive actions
(compulsions) [12].

Research employing PET and fMRI techniques has shown increased glucose metabolism
in CSTC areas, notably in the caudate and OFC, associating this hypermetabolism with
greater symptom severity. Critically, treatments that alleviate symptoms of OCD—such
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as SSRIs and cognitive behavioral therapy (CBT)—seem to normalize CSTC activity,
underscoring its significance as a target for therapeutic intervention [13].

2.2. Neuroinflammation's Role

Emerging research points to neuroinflammation as a contributing factor in the
development of OCD. Studies focusing on peripheral markers have revealed elevated
levels of interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), and C-reactive
protein (CRP) among both pediatric and adult populations diagnosed with OCD [14,15].
These cytokines can compromise the integrity of the blood-brain barrier, activate
microglia, and disrupt neurotransmitter balance.

In vivo imaging utilizing [11C]PBR28 positron emission tomography—a marker
indicating activated microglia—has shown increased glial activity within the CSTC loop
in individuals with OCD when compared to control subjects, providing concrete evidence
of central inflammation [16]. This observation suggests that immune processes might
contribute to the persistence or worsening of CSTC dysfunction.

2.3. Cognitive Rigidity and Dysregulation in Prefrontal-Striatal Connectivity

A fundamental characteristic of OCD is cognitive rigidity—the difficulty in adapting
thought patterns or controlling compulsive behaviors. Neuropsychological assessments
indicate that this inflexibility is linked to diminished adaptability within the dorsolateral
prefrontal cortex (DLPFC) alongside disrupted connectivity between frontostriatal
regions [17]. Such deficits lead to an unyielding adherence to rituals and intrusive
thoughts despite their recognition as irrational.

Structural imaging findings reveal a decrease in cortical thickness within both the DLPFC
and ACC as well as altered white matter integrity along frontostriatal pathways,
reinforcing a possible neurodevelopmental basis for the rigidity observed in OCD patients
[18].

2.4. Constraints of Current Treatment Options

While SSRIs and CBT are recognized as effective therapies for OCD, a considerable
number of patients remain only partially responsive or fully treatment-resistant. In cases
of OCD, SSRIs typically necessitate higher dosages and extended treatment periods
compared to their use in depression; their effectiveness may also be hindered by
underlying inflammatory or structural issues [19].

For instances where standard treatments prove inadequate, augmentation strategies
including low-dose atypical antipsychotics, glutamatergic agents, or neuromodulation
techniques such as repetitive transcranial magnetic stimulation (rTMS) or deep brain
stimulation (DBS) are employed; however, these approaches may come with adverse
effects, substantial costs, and limited accessibility [20]. These challenges highlight an
urgent requirement for additional low-risk therapeutic options that address both
neuroinflammatory factors and cognitive aspects without introducing significant side
effects.
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3. GROUNDING PHYSIOLOGY AND EVIDENCE
3.1. Mechanism of Grounding: Electron Transfer and Antioxidant Effects

Grounding, also referred to as earthing, involves making direct physical contact with the
Earth's surface, typically by walking barefoot on natural elements such as soil, grass, or
sand. The Earth's surface possesses a net negative electric potential, enabling the body to
take in free electrons upon contact with the ground [21]. These electrons are believed to
function as natural antioxidants, counteracting reactive oxygen species (ROS) and
stabilizing bioelectrical systems, which may lead to decreased oxidative stress and
cellular damage [22].

Research in biophysics indicates that the transfer of electrons might influence redox-
regulated transcription factors and diminish inflammatory gene expression [23]. This
mechanism is consistent with emerging theories regarding psychiatric disorders where
redox imbalance and neuroimmune activation are pivotal.

3.2. Impact on Inflammatory Markers

Initial clinical trials and laboratory research have indicated that grounding correlates with
lowered levels of inflammatory cytokines such as interleukin-6 (IL-6), tumor necrosis
factor-alpha (TNF-a), and C-reactive protein (CRP) [24,25]. One study found that
subjects experiencing delayed-onset muscle soreness (DOMS) who slept while grounded
exhibited lower white blood cell counts and reduced pain compared to those who did not
ground themselves [26].

Additionally, research involving grounded patch applications showed a decrease in blood
viscosity, implying enhanced circulation and diminished inflammatory load [27]. These
outcomes support the hypothesis that grounding may mitigate chronic low-grade
inflammation — a characteristic feature of psychiatric conditions like OCD.

3.3. Impact on HPA Axis and Cortisol

The hypothalamic-pituitary-adrenal (HPA) axis plays a crucial role in regulating cortisol
levels and stress responses; it is often dysregulated in individuals with OCD and anxiety
disorders. Grounding has been observed to normalize daily cortisol rhythms, favor
parasympathetic activity, and lower nighttime cortisol levels—factors that may elucidate
reports of improved sleep quality and mood among those who practice grounding [28].

In a controlled study lasting eight weeks, participants who slept grounded reported lower
levels of stress and fatigue alongside a healthier pattern in their cortisol secretion [29].
Given the tendency for hyperactivity within the HPA axis among OCD patients,
grounding could provide restorative effects through this mechanism that buffers stress.

3.4. Sensory-Cognitive Pathways

In addition to biochemical influences, grounding activates mechanoreceptors located in
the feet, stimulating the somatosensory cortex and enhancing bodily awareness. Research
focused on sensorimotor neurorehabilitation has shown that walking barefoot increases
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proprioceptive feedback while potentially enhancing cortical plasticity within motor
pathways and prefrontal circuits [30].

This information is particularly pertinent when considering OCD since cognitive rigidity
coupled with impaired flexibility can partly stem from insufficient sensory integration
and prefrontal regulation. Thus, the sensory experience associated with barefoot walking
may indirectly promote improvements in executive function that could help lessen
repetitive or compulsive behaviors [31].

4. LINKING GROUNDING TO OCD PATHOPHYSIOLOGY
4.1. Hypothesized Reduction in Neuroinflammation

Research indicates that neuroinflammation plays a role in the development of OCD,
suggesting that grounding might serve as a physiological method to alleviate this
inflammation. Evidence shows that grounding reduces systemic levels of IL-6, TNF-a,
and CRP—biomarkers that are elevated among individuals with OCD [32,33].
Additionally, the activation of microglia within the cortico-striato-thalamo-cortical
(CSTC) circuit has been documented in OCD patients [34], indicating that the anti-
inflammatory properties of grounding could potentially yield benefits for the central
nervous system.

By restoring electrical homeostasis, grounding may also stabilize cellular signaling and
diminish abnormal immune responses. Consequently, this practice could mitigate
immune-related disturbances within neurotransmitter systems such as glutamate and
dopamine, which are both associated with the manifestation of OCD symptoms [35].

4.2. Modulation of Cognitive Rigidity via PFC Activation

Grounding might enhance the functioning of the prefrontal cortex (PFC) by reducing
cortisol levels and increasing parasympathetic activity [36]. The PFC—particularly its
dorsolateral and ventromedial areas—is crucial for cognitive flexibility, decision-making,
and behavioral inhibition; all functions that are often compromised in OCD patients [37].

Research has demonstrated that somatosensory stimulation from walking barefoot on
textured natural surfaces can activate PFC regions through processes involving
multisensory integration. This activation may lead to improvements in set-shifting
abilities, inhibition of compulsive behaviors, and decreased perseveration [38]. Such
enhancements have the potential to address cognitive rigidity, a fundamental
neuropsychological challenge faced by those with OCD.

4.3. Restoration of CSTC Balance through Stress and Sensory Input

Chronic stress is known to heighten hyperactivity within CSTC circuits, resulting in
repetitive behavioral patterns. Grounding has been shown to normalize activity in the
HPA axis while lowering sympathetic tone and enhancing heart rate variability—
indicators of improved stress resilience [39]. By diminishing systemic stress responses,
grounding may contribute to reducing excessive cortical excitation and facilitating
rebalancing within CSTC circuits.
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Moreover, sensory input derived from barefoot walking activates brainstem and thalamic
relay pathways, offering a mechanism to influence thalamo-cortical dynamics. This
sensory engagement may support adaptive neural plasticity within networks relevant to
OCD treatment [40].

4.4, Integrative Model (Conceptual Framework)

We propose a conceptual framework (Figure 1) illustrating how grounding influences
OCD pathophysiology through several interconnected mechanisms:

o Electron influx diminishes both systemic and neuroinflammation.
e Sensory input activates somatosensory pathways as well as prefrontal connections.

e Modulation of stress contributes to restoring balance within CSTC circuits via HPA
axis regulation.

The cumulative effects of these mechanisms may lead to reduced obsessions, improved
cognitive flexibility, and disruption of compulsive feedback loops.

While this model remains theoretical at present, it is consistent with emerging
frameworks surrounding neuroimmune interactions and embodied cognition,
underscoring the promise held by non-invasive somatic interventions in psychiatric
treatment. A proposed integrative model illustrates how grounding may modulate obsessive-
compulsive symptoms through its effects on inflammatory processes, CSTC circuitry, and
prefrontal cortical function (Figure 1).
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Figure 1 Conceptual model illustrating the proposed mechanism by which grounding
(barefoot walking on earth) may reduce OCD symptoms.
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Grounding may lower systemic inflammation, restore CSTC balance, and enhance prefrontal
cognitive flexibility, ultimately contributing to symptomatic improvement.
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5. CLINICAL IMPLICATIONS AND LIMITATIONS

While there is strong mechanistic reasoning and physiological evidence supporting
grounding as an intervention for reducing inflammation and regulating neurological
functions, no randomized controlled trials (RCTs) have been conducted to assess its
impact on individuals with obsessive-compulsive disorder (OCD). This lack of research
is particularly notable given the substantial prevalence of OCD that does not respond to
treatment, highlighting the necessity for non-invasive, low-risk supplementary therapies
alongside existing treatments.

Grounding has demonstrated safety and tolerability in both healthy individuals and those
suffering from chronic pain, insomnia, and cardiovascular issues [41]. Trials involving
direct barefoot contact or conductive systems have not reported any severe adverse effects,
indicating that grounding may be a suitable option for psychiatric patients with minimal
associated medical risks [42].

Nevertheless, several methodological challenges obstruct the clinical application of
grounding research:

Most current studies are limited in scale, do not employ blinding methods, and lack
control groups.

The physical nature of grounding practices—such as walking barefoot or using patches—
makes it difficult to implement blinding procedures in placebo-controlled trial designs
[43].

Variability in study protocols (including aspects like duration, type of surface used,
indoor versus outdoor settings, and time of day) diminishes both reproducibility and
generalizability.

Additionally, individual variations in baseline levels of inflammation, psychological
distress, and sensitivity to sensory inputs may affect therapeutic outcomes; these factors
need to be considered in future study designs.

Clinical trials investigating the efficacy of grounding for OCD should utilize a
standardized model for exposure and incorporate objective biomarkers (e.g., IL-6, CRP,
salivary cortisol). Furthermore, changes in OCD severity should be assessed using
validated instruments such as the Yale-Brown Obsessive Compulsive Scale (Y-BOCS).
It would also be crucial to conduct longitudinal follow-ups to evaluate whether
physiological changes align with lasting improvements in symptoms.

Given its favorable safety profile and initial indications of anti-inflammatory and
neurocognitive advantages, grounding warrants consideration for pilot studies as an
adjunctive approach—particularly among populations experiencing significant
inflammatory responses or heightened stress sensitivity.

6. FUTURE DIRECTIONS

The theoretical framework that connects grounding to neuroimmune modulation in
obsessive-compulsive disorder (OCD) presents several promising research opportunities.
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In light of the lack of clinical trials, an essential step is to develop pilot studies aimed at
evaluating both the feasibility and preliminary effectiveness of grounding as a
supplementary treatment alongside standard OCD therapy.

Key Recommendations for Future Research:

Conduct Randomized Controlled Trials (RCTs) that compare grounding methods (such
as barefoot walking or conductive systems) against sham grounding, ensuring well-
defined protocols regarding duration, frequency, and surface type.

Incorporate validated measures of OCD severity (e.g., Y-BOCS) as primary outcomes,
alongside inflammatory biomarkers (e.g., IL-6, TNF-a, cortisol) as secondary outcomes
to objectively assess biological responses.

Utilize neuroimaging techniques (e.g., fMRI, PET) to investigate potential alterations
in CSTC circuitry and prefrontal activation resulting from grounding interventions.

Implement stratified analyses to pinpoint subgroups that may derive the most benefit,
such as those with elevated baseline inflammation, high perceived stress levels, or
significant cognitive rigidity.

Explore integration with mind-body practices like mindfulness, breathwork, or movement
therapy to examine possible synergistic effects on sensory processing and neuroplasticity.

Conduct longitudinal studies to evaluate the sustainability of therapeutic effects,
adherence to barefoot practices over time, and overall user acceptability.

Furthermore, qualitative research could provide insights into patient perceptions,
obstacles, and motivators related to grounding—particularly among OCD patients who
have heightened concerns about contamination or cleanliness—factors that may influence
their engagement with barefoot interventions.

In conclusion, grounding is a biologically plausible intervention that is low-cost and safe;
it deserves thorough empirical investigation. Although the current hypothesis remains
tentative, it establishes a solid foundation for translational research that bridges
psychiatry, neuroimmunology, and integrative medicine.

7. CONCLUSION

Obsessive-Compulsive Disorder (OCD) is a multifaceted psychiatric disorder that
frequently resists treatment, with increasing evidence highlighting the significance of
neuroinflammation, cognitive inflexibility, and abnormalities in the CSTC circuitry.
Grounding—especially through activities like walking barefoot on natural surfaces—
appears to be a plausible non-invasive method that may impact these pathological areas
via mechanisms such as immune system modulation, stress management, and sensory -
cognitive integration.

This hypothesis paper suggests that grounding might function as a complementary
strategy in treating OCD by lowering inflammatory cytokines, normalizing HPA axis
functioning, and improving prefrontal cortex activity. Although clinical trials have not
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yet investigated this concept, the integration of physiological, psychological, and
neurobiological perspectives provides strong reasoning for thorough exploration.

While grounding may not serve as a definitive solution on its own, it shows potential as
part of a comprehensive integrative approach to enhance outcomes for individuals with
OCD—particularly those who do not respond well to traditional therapies. Future research
is crucial to confirm its effectiveness, establish suitable protocols, and clarify its role
within evidence-based mental health practices.
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