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Abstract: 
This study used theoretical and analytical methods to examine psychoneurological pathways 
linking self-compassion and cellular immunity, based on a combined conceptual framework of 
contemporary clinical psychology and psychoneuroimmunology. The aim was to address how 
a regulatory psychological process like self-compassion translates into measurable 
physiological changes by reviewing the mechanisms of autonomic nervous system regulation, 
hypothalamus-pituitary-adrenal (HPA) axis, and the cholinergic anti-inflammatory pathway 
literature and integrating new findings related to neuro-immune plasticity and computational 
modeling of emotion regulation. Using a theoretical and analytical review process with 
stringent selective criteria from published literature from 2000-2025, the analytical review 
showed that the activation of neural soothing circuits associated with self-compassion has 
positive effects on the regulation of inflammatory responses, vagus nerve regulation, and 
cytokine homeostasis which ultimately support immune competence. Finally, the paper will 
conclude with a critical review of the current methodological and theoretical limitations in the 
field and suggest clinical research options for future studies that incorporate multi-level causal 
modelling and practical guidelines to be implemented at the local level. 
Keywords: Self-Compassion, Psychoneurology, Emotional Regulation, Neuroplasticity, 
Computational Modelling, Clinical Psychology. 
 

1. Introduction: 
Contemporary clinical psychology has undergone a significant methodological and 
epistemological shift, moving from reductionist diagnostic models focused primarily on 
alleviating observable symptoms toward comprehensive regulatory models that emphasize 
strengthening individuals’ adaptive capacities and psycho-biological resilience. 
Within this context, self-compassion has emerged as a fundamental functional psychological 
construct associated with regulating chronic stress, reducing pathological self-criticism, and 
activating internal safety systems. Concurrently, with the rapid advancement of 
psychoneuroimmunology (PNI), it has become possible to trace the physiological and 
biological effects of psychological interventions on fine-grained immune pathways. In this 
framework, immune competence is understood in contemporary medical and psychological 
literature not merely as the intensity or strength of immune response, but rather as the systemic 
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capacity of the immune system to maintain dynamic balance between inflammatory and anti-
inflammatory responses. 
Based on this, the importance of our study lies in its role in offering a theoretical reading that 
seeks to move beyond traditional approaches which treat “self-compassion” as a superficial 
emotional or behavioral variable. Instead, it provides an integrated psycho-neurobiological 
grounding that links psychological structure to its biological outcomes (immune efficiency), 
thereby encouraging clinical research to move from mere description to in-depth mechanistic 
explanation. 
The methodological importance is also reflected in the specification of a precise clinical and 
laboratory control protocol that isolates behavioral and biological confounding variables. This 
provides researchers in contemporary clinical psychology with a practical guide for designing 
psychophysiological studies with high internal and external validity, while reducing common 
methodological errors in interdisciplinary research. 
In addition, it seeks to offer an applied framework for clinicians, enabling them to shift from 
the “traditional pathological model” (focused on symptom reduction) to a “resilience and 
comprehensive prevention model,” by demonstrating that self-compassion–based interventions 
have tangible biological and immune markers that can be measured in laboratory settings. 
All of this has led us, in the present study, to investigate the problem of an integrative gap and 
a theoretical–methodological deficiency that explicitly and interpretively links the mechanisms 
of self-compassion at the psychoneurobiological level with indicators of cellular immune 
efficiency, despite the growing and accumulating—yet separate—experimental literature in 
both fields. This is addressed through a central question: 
How can the integration of the psychoneurobiological approach with advances in 
psychoneuroimmunology contribute to reshaping the clinical understanding of the dimensions 
of “self-compassion” as an integrated regulatory mechanism that goes beyond alleviating 
psychological distress to enhancing biological resilience and immune efficiency? 
The research problem of this study lies in the existence of an integrative gap and a 
methodological-theoretical deficiency in explicitly and explanatorily linking the mechanisms 
of self-compassion at the psychoneurological level with indicators of cellular immune 
competence, despite the increasing accumulation of separate empirical literature in both fields. 
Based on this knowledge gap, the present study aims to achieve three main objectives: 

• To analyze the conceptual and neurobiological foundations of self-compassion.  
• To clarify the physiological and biochemical pathways linking self-regulation of 

emotions to immune competence.  
• To derive clinical implications and practical recommendations in light of contemporary 

clinical psychology intervention models. 
 
2. Theoretical Framework: 
2.1 Conceptual Framework: 
2.1.1 Concept of Self-Compassion: Self-compassion is defined as an orientation toward 
oneself that is adaptive and functional. 
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According to the positive psychology literature, self-compassion has three polar dimensions 
that are constantly in a dynamic state of interaction: self-kindness vs. self-judgment/harshness 
— common humanity vs. isolation/pathological withdrawal — and mindfulness vs. over-
identification/excessive engagement with negative emotional experience (Neff, 2003).  
Self-compassion can be understood as caring for oneself in difficult moments in the same way 
one cares for loved others. It is an attitude that involves kindness and a genuine intention to 
alleviate one’s own suffering (Germer, 2011). 
It also refers to treating oneself with mercy, kindness, and compassion when going through 
painful and frustrating experiences, recognizing that such experiences are part of the shared 
human condition, not tied to a self-centered perspective, while engaging with them in a balanced 
and mindful way (Abidi, 2017). 

 
2.1.2 Concepts Related to Self-Compassion: 
Self-compassion can be understood as caring for oneself in difficult moments in the same way 
one cares for loved others. It is an attitude that involves kindness and a genuine intention to 
alleviate one’s own suffering (Germer, 2011). 
It also refers to treating oneself with mercy, kindness, and compassion when going through 
painful and frustrating experiences, recognizing that such experiences are part of the shared 
human condition, not tied to a self-centered perspective, while engaging with them in a balanced 
and mindful way (Abidi, 2017) 
Self-esteem is distinctly different from self-compassion in many ways. Self-esteem is often 
based upon one's worth compared to other people; it is rooted in competition between 
individuals and external accomplishments. Conversely, a person who has cultivated a stable 
and unconditional sense of self-compassion can have a sense of worth that does not fluctuate 
when faced with difficulties. Self-esteem may diminish or collapse following setbacks or 
failures, while the concept of self-compassion remains unaffected (Neff & Vonk, 2009). 
Self-efficacy: Self-efficacy refers to an individual’s belief in their ability to accomplish tasks. 
Self-compassion acts as an emotional “safety net” when a person fails at those tasks, reducing 
performance-related anxiety (Germer & Neff, 2013). 
Compassion toward others: Studies indicate a positive association between self-compassion 
and the ability to support others. Individuals who are compassionate toward themselves have 
greater emotional resources to understand others’ suffering without experiencing burnout 
(Longe et al., 2010). 
 
2-1-3 Theoretical Dimensions of Self-Compassion: The Compassion-Focused Therapy 
model (CFT) recognizes that activating self-compassion activates the “soothing and safeness 
system,” which is a biologically evolved system associated with oxytocin and endogenous 
opioids.” The activation of this soothing and safe system helps to balance out and diminish the 
activation of the “threat system” (controlled by the sympathetic axis and the production of 
cortisol) and to modulate the “drive system” (which is associated with dopaminergic activity). 
(Gilbert, 2014). 
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Higher levels of self-compassion, from the perspective of clinical psychology, are associated 
with significantly lower levels of depressed mood, anxiety and trauma based symptoms. They 
also enhance emotional regulation abilities when facing chronic stress. Recent studies 
conducted in the local context have confirmed the effectiveness of self-compassion as an 
important variable in clinical practice, reinforcing its role as a psychological and 
neurobiological regulatory mechanism with tangible positive effects. 

 
2-2 Neuropsychological Foundations of Self-Compassion: 
Contemporary neuropsychological models indicate that the practice of self-compassion relies 
on a complex interaction between specific central and peripheral brain networks. Functional 
magnetic resonance imaging (fMRI) studies have shown that self-compassion practices and 
compassion training are associated with increased activity in the medial prefrontal cortex 
(mPFC) and the anterior cingulate cortex (ACC). Emotional regulation and cognitive 
reappraisal are both greatly influenced by the interaction of the prefrontal cortex (PFC) and 
amygdala. The interaction can enhance the effectiveness of "top-down" inhibition over the 
amygdala, which is associated with activating threat and acute fear responses (Klimecki et al., 
2014). 
The mechanisms of this interaction can help to understand how self-compassion can help 
regulate negative emotions and improve psychological adaptation. In addition to the neural 
mechanisms for the psychological benefits of self-compassion, self-compassion is associated 
with an increase in vagal tone or vagus nerve efficiency, which is one of the primary measures 
of the phyisiological function of parasympathetic regulation. The vagus nerve is typically 
assessed by measuring HRV. According to Polyvagal Theory, activation of the parasympathetic 
nervous system will promote feelings of safety and connectedness while reducing acute 
activation of the sympathetic nervous system. It also stimulates anti-inflammatory 
neuroimmune pathways (Porges, 2011). 
Physiological evidence further highlights the importance of the parietal lobe and the insula in 
processing interoceptive signals and bodily awareness (interoception). This links emotional 
self-awareness closely to the organism’s overall physiological self-regulation. This integrative 
dimension represents an important focus of discussion in contemporary Arab 
psychophysiological literature. 

 
2-3 Immune Competence and Psychoneuroimmunology: 
Immune competence, in contemporary biomedical literature, is defined as the ability of the 
immune system to coordinate a balanced and stimulus-specific functional response to 
pathogenic challenges, while maintaining homeostasis and preventing either excessive 
inflammatory activity or harmful immunosuppression. Psychoneuroimmunology focuses on the 
bidirectional and continuous interaction between the central nervous system, the endocrine 
system, and the immune system. Sustained activation of the Hypothalamic–pituitary–adrenal 
(HPA) axis and prolonged cortisol secretion results from both pervasive maladaptive self-
criticism and chronic psychological stress.  
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The prolonged exposure to these hormones reduces the functional efficacy of lymphocytes and 
natural killer cells, as well as induces glucocorticoid insensitivity in the immune system's cells. 
Pro-inflammatory cytokines are produced more regularly in formulating an answer to the 
environment, mainly from stress (Irwin & Cole, 2011). Most positively regulated psychological 
states, including self-compassion, have also been connected to lower levels of inflammatory 
biomarker molecules, including C-reactive protein, and better T-cell response and a more 
balanced production of the anti-inflammatory cytokines IL-10 (Kiecolt-Glaser et al., 2010). 
Moreover, studies conducted on the psychosomatic health of the local community suggest that 
people using self-regulating psychological methods have improved immune system function 
markers - particularly when it comes to chronic and emotional stress conditions - than their 
peers without those techniques. 

 
2-4 Contemporary Integration: Neuroimmune Epigenetics and Computational Modeling 
During the last decade, there have been considerable improvements in our comprehension of 
how psychoneural regulation interacts with the molecular mechanisms of immune gene 
expression. New epigenetic theories explain how prolonged use of self-kindness and other 
regulatory behaviours can create dynamic epigenetic modifications in stress and inflammation-
related pathways, for example, by modifying the glucocorticoid receptor gene (NR3C1) or 
altering the genes that regulate inflammatory cytokines. This is important because these 
modifications shift the sensitivity of immune cells to hormones and protect them from 
functional exhaustion (Slavich & Cole, 2023). 
When it comes to new theories of emotional regulation, there has been a significant shift from 
static models towards dynamic computational models based on predictive processing and active 
inference. Within this framework, self-compassion is used to adjust the precision of one's 
predictions (or internal predictions) and to decrease the amount of emotional prediction error 
associated with self-criticism and maladaptive self-blame. This recalibration of brain function 
results in a reduction of overall physiological stress on the organism (Smith & Paulus, 2022). 
Taken together, these new theoretical developments signal a shift in science away from 
descriptive approaches to dynamic models that can be tested both quantitatively and clinically. 
These changes are consistent with current trends in Arabic-language scholarly literature that are 
attempting to integrate the use of cognitive-physiological models into clinical medicine 
(Nassar, 2022). 
 
2-5 Theoretical Analysis of Neuro–Psycho–Immune Pathways: 
Based on a systematic synthesis of the reviewed literature, an integrated analytical model is 
proposed to explain how self-compassion influences immune competence through three 
interrelated and mutually reinforcing biological pathways: 
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2–5–1 The Cholinergic Anti-Inflammatory Parasympathetic Pathway: 
Self-compassion activates circuits that relate to safety and calmness, creating a proposed 
increase in vagal nerve activity. The vagus nerve is responsible for the release of acetylcholine 
as a neurotransmitter in the peripheral immune system, such as in the spleen and lymph nodes. 
Acetylcholine will specifically bind to alpha-7 nicotinic acetylcholine receptors on 
macrophages, providing a way to directly inhibit the release of pro-inflammatory cytokines 
(Tracey, 2002). 
Therefore, this pathway helps the body to maintain homeostasis of systemic immunity and is a 
major contributor to decreasing chronic low-grade inflammation, which is thought to underlie 
many psychosomatic disorders. 

 
2-5-2 The Endocrine Pathway and the Hypothalamic–Pituitary–Adrenal (HPA) Axis 
Through reducing the impact of self-criticism and the resulting chronic psychological stress due 
to negative feelings of inadequacy, self-compassion can help to end the vicious cycle of self-
criticism. As a result, cortisol secretion is modulated and regulated on a daily basis with a 
significant reduction in the morning time cortisol peak through re-establishing proper negative 
feedback mechanisms of glucocorticoid receptors located in the brain and in immune cells. This 
hormal modulation will result in an increase in the sensitivity of immune cells to cortisol, 
thereby preventing excessive cellular inflmmation on a cellular basis secondary to the effects 
of hormonal resistance as well as excessive immune suppression; thus, creating an environment 
for improvement in T-cell and adaptive immune activity (Irwin & Cole, 2011; Kirby et al., 
2023). 
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2-5-3 The Endogenous Neurochemical Pathway and Epigenetic Modifications 
Theoretical and analytical models emerging suggest self-compassion stimulates the secretion 
of oxytocin and endogenous opioids in the central and peripheral nervous systems, thereby 
reducing the inflammatory vascular permeability and augmenting the activity of NK cells.In 
parallel, the sustained practice of self-compassion is associated with stable epigenetic 
modifications in gene regions responsible for anti-inflammatory cellular factors and stress 
receptors, supporting the hypothesis of adaptive genetic memory that explains the persistence 
of physiological improvement over the long term (Slavich & Cole, 2023; Zhang et al., 2022). 
This model reflects a qualitative shift in which self-compassion-based practices evolve from 
being merely a defensive strategy to avoid pain into a structural recalibration process of the 
brain’s internal safety systems, thereby reducing the negative predictive load imposed on the 
immune system (Smith & Paulus, 2022). It also enhances the functional integration between 
psychological, neurological, and immune systems. 

 
2-5-4 Integration of Pathways in Contemporary Clinical Intervention Models 
From the perspective of contemporary clinical psychology, these three psychophysiological 
pathways are integrated into modern evidence-based intervention models, most notably 
Compassion-Focused Therapy (CFT), Mindfulness-Based Cognitive Therapy (MBCT), and 
Acceptance and Commitment Therapy (ACT). These therapeutic models represent a 
fundamental shift away from the traditional approach centered on eliminating symptoms or 
suppressing thoughts. Instead, they aim to develop integrated neuropsychological regulatory 
capacities that reconstruct overall biological balance, thereby supporting the patient’s 
functional immune efficiency over the medium and long term and protecting against relapse. 
 
3- Critical Discussion and Methodological Challenges 
Despite the logical and theoretical coherence of the proposed psycho-neuro-immunological 
explanatory framework, the dialectical relationship between self-compassion and immune 
competence remains subject to a number of methodological limitations and critical theoretical 
challenges that must be addressed and discussed. 

 
3-1 Correlational Nature and Bidirectional Relationship 
Most of the scientific evidence currently available in the literature is inferential or correlational 
and primarily based on cross-sectional studies, which do not conclusively establish direct 
causality. In addition, the bidirectional interaction between the nervous and immune systems 
raises the possibility that heightened immune and inflammatory states resulting from organic 
factors may negatively affect prefrontal cortex functioning as well as cognitive-emotional 
capacities, thereby reducing the individual’s ability to practice self-compassion. This complex 
relationship calls for the development of dynamic longitudinal research models capable of 
accurately determining the direction of causality (Irwin & Cole, 2011). 
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3-2 Challenges of Measurement, Definition, and Biological Dimensions 
Clinical research faces a significant gap between self-compassion assessment tools, which rely 
largely on self-reports and questionnaires that may be influenced by social desirability bias, and 
the precision of physiological biomarkers such as heart rate variability (HRV), cytokines, and 
cortisol levels. Moreover, the concept of “immune competence” is a comprehensive and 
multidimensional construct, and it is misleading to reduce it to isolated or temporary biomarkers 
without considering the patient’s integrated clinical context and the nature of confounding 
variables (Kiecolt-Glaser et al., 2010), which affect the accuracy of measurement and the 
interpretation of psychophysiological findings. 

 
3-3 Cultural and Contextual Variability as a Mediating Determinant 
The cognitive expressions of self-compassion and their regulatory effects vary across cultures. 
In some cultural contexts, particularly collectivist or traditional societies, self-kindness may be 
viewed with caution or associated with psychological withdrawal, as opposed to emotional 
restraint or interdependence. Such perceptions may modify or hinder the proposed psycho-
neural pathways involved in activating self-compassion. 

In this regard, it is essential to emphasize the necessity and importance of adapting the 
concepts of self-compassion and the mechanisms for its activation in ways that are compatible 
with local cultural, religious, and social specificities in order to ensure the effectiveness of 
clinical interventions. 
 
3-4 Limits of Computational Modeling and Molecular Neuroepigenetics 
Even though computational models and theories of active inference have a precise empirical 
description, many remain purely theoretical, requiring considerable clinical calibration and 
longitudinal validation against human-derived data. Additionally, epigenetic deficiencies in 
immune processes are influenced by many indirect and complex daily mediating variables such 
as sleep quality, dietary pattern, aging and infections. These require highly accurate 
methodological and statistical control of measures, which are difficult to achieve in many 
current clinical trials (Slavich & Cole, 2023; Smith & Paulus, 2022)  
Given these important issues, future studies should work toward developing multilevel causal 
models including neurofunctional imaging, molecular inflammatory biomarkers, and structured 
behavioural actions. Also, self-compassion-based practice protocols should be evaluated in 
clearly delineated clinical populations (e.g., patients with autoimmune diseases), with long-
term biological follow-up. Furthermore, cross-cultural adaptations should be made with respect 
to Western theoretical frameworks in order to improve external validity and generalizability of 
results. 
 
4- Conclusion 
This study presented a theoretical and systematic integrative analysis linking self-compassion 
and immune competence through an integrated psycho-neurological approach that combines 
insights from contemporary clinical psychology and psychoneuroimmunology. 
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The analytical review of the scientific literature over the past quarter century indicates that self-
compassion is not merely a positive psychological attitude or a transient emotional state; rather, 
it is a cognitive-behavioral regulatory construct capable of activating specific central neural 
circuits, particularly within the orbitofrontal cortex and the anterior cingulate cortex. In 
addition, it contributes to the modulation of endocrine pathways and directly influences cellular 
immune balance through the parasympathetic cholinergic anti-inflammatory pathway, while 
also improving glucocorticoid receptor sensitivity. This understanding is supported by 
promising theoretical advances in neuroimmune epigenetics and computational active inference 
modeling. 
In light of contemporary clinical psychology, this integrative perspective reinforces the current 
global orientation toward developing clinical interventions focused on strengthening the 
patient’s regulatory capacity and comprehensive biopsychological resilience, rather than 
adhering to traditional models centered solely on symptom reduction and rigid diagnostic 
classifications. 
Nevertheless, there remains an urgent need within the Arab research environment to develop 
rigorous experimental methodological models capable of establishing causality while taking 
into account cultural variables and molecular biological factors. Such efforts are essential to 
ensure the translation of this robust theoretical framework into evidence-based applied clinical 
practices. 
Based on the analytical findings and outcomes derived from this study, a set of procedural 
recommendations directed toward clinical practice and research is proposed: 
• Integrating Self-Compassion and Compassion-Based Protocols: 

It is essential to incorporate evidence-based self-compassion training programs and 
protocols, such as Compassion-Focused Therapy (CFT), as a fundamental complementary 
component within psychophysical rehabilitation programs designed for patients suffering 
from chronic inflammatory and immune-related disorders associated with stress, such as 
multiple sclerosis, irritable bowel syndrome, and psoriasis.  

• Adopting Complementary Physiological Indicators in Clinical Assessment: 
Psychologists and clinical practitioners should be encouraged not to rely solely on 
traditional psychological measures, but also to incorporate accessible complementary 
physiological and biological indicators, such as heart rate variability (HRV) as an indicator 
of vagus nerve activity, daily cortisol curve monitoring, and inflammatory markers such as 
C-reactive protein (CRP), in order to assess patients’ biological responsiveness to 
psychological interventions based on self-regulation.  

• Developing and Establishing Locally Adapted Standardized Protocol Guidelines: 
Efforts should be directed toward developing and adapting standardized therapeutic self-
compassion protocols that take into account the cultural, value-based, and religious 
specificities of the local context. Particular emphasis should be placed on integrating 
techniques such as mindfulness and self-kindness within culturally familiar frameworks 
for patients. These adapted protocols should also be subjected to long-term randomized 
controlled trials (RCTs) to verify their psychological and physiological effectiveness. 
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