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ABSTRACT

Human sociality is a fundamental homeostatic requirement rooted in
evolutionary fitness. For marginalized populations, institutionalized
exclusion and systemic discrimination trigger "minority stress," a distinct and
chronic allostatic load that drives a biological burden known as
"weathering". This sustained physiological strain penetrates the
architecture of cellular life, manifesting through neuroendocrine
dysregulation of the Hypothalamic-Pituitary-Adrenal axis, elevated pro-
inflammatory cytokines like Interleukin-6, and accelerated biological
aging marked by Leukocyte Telomere Length attrition. This narrative
review proposes an integrative synthesis across social psychology,
evolutionary biology, and molecular endocrinology to evaluate the Social
Surrogacy Hypothesis as a temporary mechanism to mitigate these
weathering effects. The methodological framework synthesizes three core
pillars (psychological shielding, concept inhibition, and biological markers
of aging) while maintaining a strict taxonomy between episodic Parasocial
Interactions and enduring Parasocial Relationships. The synthesis
demonstrates that, engagement with favored media, where long-term
relationships are established, may act as a psychological placeholder or
"social snack". Recalling a favored surrogate can induce concept inhibition,
quieting the internal "exclusion alarm". This cognitive shielding triggers a
theoretical downregulation of the Hypothalamic-Pituitary-Adrenal axis,
reducing the circulation of neurotoxic glucocorticoids and pro-inflammatory
cytokines. Consequently, parasocial relationships offer a temporary
biological reprieve that may preserve somatic cell integrity and mitigate
premature cellular senescence. However, social surrogacy remains a
temporary placeholder rather than a structural solution to discrimination,
and direct empirical investigation is required to fully validate this
proposed psychobiological pathway.
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Introduction

1. FOUNDATIONS OF HUMAN SOCIALITY AND THE
IMPACT OF SYSTEMATIC ISOLATION

The human drive toward sociality is not a only a
preference of temperament but a fundamental
homeostatic requirement rooted in evolutionary fitness,
serving as a survival drive, essential for maintaining an
organism's physiological and psychological integrity.1-2
This universal "need to belong" operates as a powerful
motivation that historically ensured collective safety and
reproductive success', leaving humans as "monadic free
radicals" in a persistent search for dyadic interaction,
feeling, most likely, incomplete when alone.:3-4 When this
state is disrupted by isolation or rejection, the resulting
affective response (often experienced as psychological
pain) signals a threat to well-being, prompting the brain
to act as a central hub that evaluates these social stressors
and determines effector responses to regain stability.!-25-
¢ Modern systematic isolation, such as that seen during
pandemic lockdowns, has been identified as a strong
determinant of poor health, resulting in allostatic load®
(the physiological wear and tear from chronic adaptive
efforts) with impacts on neurological health and mortality
with studies comparing it to the levels of high blood
pressure, obesity, or smoking.”-10

To temporarily satisfy these belongingness needs when
direct social interactions are unavailable, individuals
often turn to mechanisms described by the "Social
Surrogacy Hypothesis."."'  Formulated by Derrick,
Gabriel, and Hugenberg,! this hypothesis posits that
people utilize media to create a facsimile of a social
context, functioning as a "social snack" during periods of
social hunger.'7:19-12 Drawing on evolutionary logic,
modern technologies (such as favorite TV shows, books,
music, and virtual agents) have the potential to directly
stimulate the brain's reward systems, providing
immediate gratification and pleasure without the
necessity of achieving actual evolutionary gains in q,
possible harsh, real-world environment.1.11.13

By providing a "simulacrum of conversational give-and-
take," these surrogates allow the brain to experience a
sense of satiety and belonging even without actual
interaction.’.%11.14  This is possible because the human
brain is not wired to distinguish between "real" and
"fake" people, when in face of a screen, in its immediate
affective and neuroendocrine responses21415,  For
instance, in the digital era, streamers using verbal and
nonverbal cues like eye gaze can provide a perceived
sense of rapport and intimacy.!.'4 Similarly, engagement
with fiction and music allows individuals to identify with
characters and engage in nostalgic reminiscence, which
has been empirically shown to reduce loneliness and
trigger social cognition.210

However, while these surrogates can help individuals "get
through" times of loneliness, they generally do not fully
satiate long-term belongingness needs in the same way
as real social "meals".'7.11 Furthermore, social surrogacy
can become maladaptive when used to the exclusion of
tangible interactions, as prolonged withdrawal from the
real social world can eventually deplete an individual's
actual social capital.!

Consequently, when social needs go entirely unmet, the
organism experiences "The Sequelae of Social Rejection,”
a damaging process that threatens core needs including
belonging, control, meaningful existence, and state self-
esteem.’2 Ostracism and social exclusion act as acute
stressors that can compromise cognitive health and
working memory while motivating individuals to satisfy
their threatened affiliative needs quickly to relieve
negative affect.%12 For marginalized populations, this
exclusion is not merely episodic but manifests as a
systemic biological burden that penetrates the very
architecture of cellular life.!.’1 Ultimately, recent research
in epigenetics demonstrates that the "stress of chronic
defeat"¢é can physically alter the packaging of DNA, such
as the repression of the BDNF gene, effectively
embedding social exclusion into the long-term biological
functioning of the individual.5

This biological erosion is primarily governed by the
Hypothalamic-Pitvitary-Adrenal (HPA) axis,'¢18  the
primary neuroendocrine system responsible for
regulating the body's response to stress by functioning as
a complex command-and-control center that integrates
the nervous and endocrine systems to maintain
homeostasis.®819 The activation of this axis follows a
specific biochemical cascade initiated in the brain: when
a physical, psychological, or social stressor is perceived,
the Paraventricular Nucleus (PVN) of the hypothalamus
secretes Corticotropin-Releasing Hormone (CRH) and
Vasopressin (AVP).619-20 These hormones travel to the
anterior pituitary gland, stimulating it to release
Adrenocorticotropic  Hormone  (ACTH) into  the
bloodstream, which then acts on the adrenal glands
(located above the kidneys) to trigger the synthesis and
release of glucocorticoids, the primary one in humans
being cortisol.6:19.21

To prevent the system from over-activating, the HPA axis
utilizes a tight negative feedback mechanism where rising
levels of circulating cortisol signal back to the
hypothalamus and pituitary to inhibit the further
production of CRH and ACTH, effectively shutting off the
stress response once the threat has passed.8.22 This
regulation relies on two distinct types of receptors:
Mineralocorticoid Receptors (MR), which have a high
affinity for cortisol and maintain basal (resting) levels
and tonic inhibition of the axis, and Glucocorticoid
Receptors (GR), which have a lower affinity and are
primarily activated during peak stress or high circadian
rhythms to facilitate the negative feedback loop.622
Under normal conditions, cortisol plays a vital,
paradoxical role in ensuring short-term survival by
mobilizing energy through increased blood glucose
(glyconeogenesis) and releasing fatty acids and proteins
to fuel the fight-or-flight response. ¢819.22 It also acts as
a powerful anti-inflammatory agent, suppressing the
immune system and reducing pro-inflammatory cytokines
to prevent tissue damage, while naturally fluctuating
alongside the body's circadian rhythm (peaking in the
early morning to increase alertness) and influencing
mood, attention, and memory processing.t8:19

However, when stressors are persistent (such as the
minority stress and systematic isolation faced by
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marginalized groups) the HPA axis undergoes severe
neuroendocrine dysregulation, leading to a state of
chronic allostatic load where the cumulative wear and
tear compromises cellular life through a process known as
"weathering."35¢ This chronic interpersonal stress can
manifest as hyperactivation (upregulation), resulting in
prolonged exposure to high cortisol levels that are
inherently neurotoxic, damaging the hippocampus,
impairing neuroplasticity, and increasing the risk for
metabolic syndrome, cardiovascular disease, and severe
immune suppression.38.19-20 Over time, this chronic
overstrain can cause the system to exhaust itself, leading
to hypocortisolism (blunting), where the HPA axis
response falls below normal levels, a pattern frequently
found in individuals exposed to highly stigmatizing
environments during adolescent development, or those
suffering from depression and vicarious trauma.5:22-23 This
sustained HPA axis dysregulation is also linked to
"flattened" diurnal cortisol slopes and serves as a potent
predictor of accelerated Leukocyte Telomere Length (LTL)
attrition,  physically  driving  premature  cellular

senescence, genomic instability, and earlier mortality.23-
24

2. MINORITY STRESS AND THE BIOLOGICAL COST OF
SYSTEMATIC DISCRIMINATION

Minority Stress" is conceptualized as a qualitatively
distinct, chronic, and additive stressor that operates over
and above general life stress.2’> According to the
framework established by Meyer,25 this stress stems from
social processes, institutions, and structures beyond the
individual, rather than from biological or genetic
characteristics of the group itself.3724 For marginalized
populations, this can represents a persistent allostatic
load, the cumulative physiological wear and tear
resulting from the chronic overactivity of stress response
systems as the body attempts to maintain stability in a
hostile environment.> This biological impact manifests as
a systemic burden that compromises the very architecture
of cellular life, a process identified by Livingston2¢ as
"weathering."3, which helps explain why marginalized
groups experience earlier onset of chronic diseases and
accelerated health declines, representing a "biological
tax" imposed by systemic inequality.3

A primary indicator of this accelerated biological aging
is Leukocyte Telomere Length (LTL), which serves as a
marker of systemic replicative history and genomic
stability.2” While telomeres naturally shorten by 50-100
base pairs per mitotic cycle, research by Chae et al.Z
demonstrates that high levels of psychosocial stress
significantly accelerate this attrition. Specifically, in a
study of African-American men, the interaction between
interpersonal discrimination and internalized implicit
racial bias was the most potent predictor of shortened
LTL,?” where those holding strong implicit anti-black bias
exhibited the shortest telomeres, reflecting premature
cellular senescence and predicting earlier mortality.

Beyond genomic markers, self-reports of discrimination
are associated with elevated levels of pro-inflammatory
cytokines, particularly Interleukin-6 (IL-6).2427  This
elevation creates a state of chronic systemic inflammation,
which serves as a biological precursor to cardiovascular

disease, metabolic syndrome, and diabetes.?427 In gay
men, this relationship is often moderated by "covering",
the strategic downplaying of one’s identity.24 Research
indicates that individuals who experience high
discrimination, but do not engage in covering (exhibiting
high authenticity in hostile environments) are likely to
display the highest inflammatory markers, suggesting that
the cost of resisting social pressure "gets under the
skin."3.24

This biological depletion is further driven by
neuroendocrine dysregulation, as mentioned
before.68:19.2328 This is acutely visible in gay men within
conservative sociocultural contexts (such as Poland), who
exhibit significantly higher total cortisol levels compared
to heterosexual men, reflecting a state of constant
physiological high-alert.23.28

Despite these systemic burdens, restorative potential
exists; engagement with social surrogates, such as
favored media characters, may trigger a potential
downregulation of the HPA axis.226 By providing
temporary social satiety, these bonds offer a theoretical
"biological reprieve" that can hypothetically reduce the
circulation of glucocorticoids and cytokines, potentially
mitigating  accelerated telomere shortening and
preserving biological longevity.28

3. THE SOCIAL SURROGACY HYPOTHESIS: MEDIA AS A
BUFFER FOR BELONGING

The strategic utility of "social surrogates”, including
favorite television programs, books, and video games,
lies in their capacity to provide what Gardner, Pickett,
and Knowles30 termed a "social snack,"! acting as a
psychological placeholder that may shield individuals
from the immediate pain of isolation and the negative
affective  states typically triggered by social
rejection.8:1012 By immersing themselves in one-way
parasocial relationships (PSR) with media personae,
individuals can temporarily satisfy their belongingness
goals, essentially allowing the brain to experience social
satiety without the immediate need for a reciprocal
"social meal."1.10.1531

Providing empirical evidence for this technology-
mediated belonging, research by Derrick, Gabriel, and
Hugenberg! distilled this effect across four core studies,
demonstrating that selection is motivated by deficit (as
individuals turn to favored programs when lonely), that
experimentally activating the need for belonging leads
individuals to spend significantly more time "reveling” in
descriptions of these programs,! that this "reveling"
provides psychological shielding by buffering against the
erosion of state self-esteem and mood, and finally, that
recalling a favored surrogate induces a process of
concept inhibition which reduces the cognitive accessibility
of rejection-related words, effectively quieting the
brain’s "exclusion alarm."!

Crucially, a fundamental boundary condition exists in the
distinction between social surrogacy and mere escapism;
according to the Social Surrogacy Hypothesis,! the
restorative power of media is not a universal byproduct
of consumption but is strictly contingent upon the existence
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of established parasocial bonds with favored personae
or narratives.! Consequently, watching "whatever is on
television" serves merely as a distraction or a way to
"zone out," failing to address an underlying social deficit
because random media lacks the symbolic connection
required for the brain to register a state of social
connection!, whereas favored programs allow the
individual to immerse themselves in a recognizable "social
world" where familiar characters provide the intimacy
and comfort necessary to restore social homeostasis.!

In the digital era, while Parasocial Interactions (PSI)
provide episodic feelings of infimacy during exposure, it
is the long-term PSR that potentially offers significant
clinical and biological utility for vulnerable populations
(such as LGB adolescents facing a "relational void" due
to heteronormative stigma or the elderly facing physical
isolation) by serving as compensatory functional
alternatives for identity development and social
support.31-32

From a psychobiological perspective, these surrogates
may act as a "biological shield" by triggering a
downregulation of the Hypothalamic-Pitvitary-Adrenal
(HPA) axis, providing a restorative reprieve from the
chronic activation of stress response systems.24.27.33
However, it must be emphasized that social surrogacy
remains a temporary "psychological placeholder" or an
"emergency kit" that does not remove the systemic sources
of discrimination, and it can even become maladaptive
when used to the exclusion of tangible interactions, as
prolonged withdrawal from the real social world can
eventually deplete an individual's actual social capital.
Ultimately, for surrogacy to maintain its protective
function, it must be utilized as a adaptive supplement to
help individuals navigate a world where traditional social
structures are increasingly disrupted.!.24-25

4. PARASOCIAL INTERACTION AND RELATIONSHIPS IN
THE DIGITAL AGE

The evolution of parasocial phenomena has transitioned
significantly from the "personae"” of the 1950s, originally
limited to news anchors and show masters, to the
pervasive digital influencers and streamers of the current
era.'432 In analyzing this shift, it is strategical to
understand the primary differences regarding the
temporal nature and the depth of the socioemotional
connection between Parasocial Interaction (PSI) and
Parasocial Relationships (PSR).14:31

PSI is defined as an episodic, short-term, and illusionary
experience of reciprocity that occurs strictly during media
exposure.'432 |t operates as a brief engagement where
a performer uses cues like eye gaze, bodily address, or
verbal inclusion to create a "simulacrum of conversational
give-and-take," causing the user to respond emotionally
or out loud as if in a real conversation despite remaining
anonymous.'4:34

Conversely, a PSR represents an enduring socioemotional
bond that persists across multiple viewing sessions and
well beyond the immediate period of exposure.'4:31.35
These one-sided, intimate connections remain stable over
time and psychologically function like real-life social

relationships, satisfying fundamental attachment needs
and providing companionship. 1.10.31.34 While the two
concepts are distinct, they intimately interplay, as
repeated episodic PSls can strengthen and lead to the
development of a long-term PSR.31.34

This conceptualization has further shifted in the digital era
to address the "interactivity problem," as modern digital
platforms now allow for mass personal communication
and asynchronous responses.'!.'4 Jarzyna32 notes that the
digital age and the COVID-19 quarantine created
"externally imposed social deficits" where individuals
increasingly relied on these one-sided connections to
replenish their sense of belonging.!!.'4 To account for this
interactive context, Hartmann'4 identifies three subjective
criteria required for an interaction to be considered a
digital PSl: a perceived feeling of reciprocity, a sense of
personal address, and an experience of intfimacy, even
when these qualities are objectively absent.!1.14

This updated framework recognizes that while modern
influencers or streamers may occasionally respond to
individual  followers, the relationship  remains
predominantly asymmetrical and non-dialectical, as the
sheer volume of followers makes true reciprocity
impossible for the majority.!".14:35 Mula-Mdrquez et al.34
further emphasize that these enduring bonds serve as a
"safe platform” for identity construction and social
rehearsal.!1.14

However, these pervasive digital connections are not
without risks and can trigger the Relative Deprivation
Effect.!1.1432 This occurs when users engage in social
comparison with the embellished and often unattainable
lifestyles portrayed by influencers, fostering a subjective
feeling that one is "not getting what one deserves" in
comparison fo perceived peers,32 which can result in
decreased self-esteem or even significant social unrest,
as historically documented during the Arab Spring.!'.14
Furthermore, when digital surrogacy is used to the
exclusion of tangible interactions, it becomes
maladaptive, since prolonged withdrawal from the real
social world can eventually deplete an individual's actual
social capital.’.!!

Conversely, for vulnerable populations facing internal
social deficits, parasocial phenomena can yield essential
positive outcomes.'4 For the elderly facing physical
isolation or health decline, these relationships provide a
vital sense of companionship and mitigate depression,
particularly during periods like the COVID-19 quarantine
when technology-assisted socialization was
recommended to combat mental decline and
loneliness.”32 Similarly, for individuals on the autism
spectrum, PSI offers a safe platform for social rehearsal
and identity formation, allowing them to explore social
roles without the overwhelming demand or risk of real-
time reciprocity,3¢ while also providing a sense of social
participation for individuals with Down’s Syndrome.3¢

Finally, for LGB (lesbian, gay and bisexual) adolescents
facing a "relational void" due to heteronormative stigma,
established parasocial bonds serve as compensatory
functional alternatives for social support.3! Because these
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youth often lack real-life LGB peers or role models, they
use PSRs with liked characters (who frequently share their
experiences of overcoming adversity) to rehearse their
own social roles and develop a deeper understanding of
their identities.3

Ultimately, from a psychobiological standpoint, this
review highlights that while fleeting PSls provide
momentary feelings of intimacy during exposure, it is the
enduring PSR that offers significant clinical and biological
utility. The specific "symbolic connection" required to
register true social satiety in the brain is generally
anchored in long-term PSRs rather than passive or
random media interactions. For marginalized or isolated
populations, these established PSRs are may act as a
"biological shield" while being a "social snack" against
the chronic allostatic load of isolation, thereby
highlighting the diverse potential of the parasocial to
maintain biological and psychological integrity.

Methods

This study utilizes a narrative review methodology to
synthesize theoretical and empirical evidence across
three distinct scientific domains: social psychology,
evolutionary biology, and molecular endocrinology. A
narrative approach was strategically selected to
facilitate the construction of an integrative conceptual
bridge where direct, empirical co-evaluations of media-
driven parasocial bonds and specific cellular biological
markers are currently constrained or emerging in the
literature.

To ensure academic rigor and minimize selection bias
within the framework of a non-systematic review, the
methodological execution was divided into three
structured phases:

1. LITERATURE RETRIEVAL AND SELECTION CRITERIA

The literature search was conducted across international
electronic databases, including PubMed, PsycINFO, and
Google Scholar, focusing on peer-reviewed articles,
foundational theoretical frameworks, and recent
empirical updates up to 2024.

The identification of relevant literature was guided by

two primary operational axes:

e The Biological Cost of Stigma: Priority was given to
empirical  clinical studies tracking obijective
neuroendocrine and genomic markers of chronic
stress. Specifically, literature isolating Leukocyte
Telomere Length attrition, pro-inflammatory cytokine
elevation, and patterns of Hypothalamic-Pituitary-
Adrenal (HPA) axis dysregulation (including
hyperactivation, blunting, and flattened diurnal
cortisol slopes) was selected.

o The Psychology of Technology-Mediated Belonging:
The search targeted validated models within media
psychology, explicitly the Social Surrogacy
Hypothesis and its foundational behavioral
paradigms.

2. CONCEPTUAL DISTILLATION AND BOUNDARY
MAPPING

To establish an analytical framework, a conceptual
categorization was enforced during data extraction. A

rigorous distinction was maintained between Parasocial
Interaction (PSI), defined as the episodic, short-term
illusion of reciprocity during immediate media exposure ,
and Parasocial Relationships (PSR), defined as the
enduring, cross-situational socioemotional bonds that
persist beyond exposure. This baseline distinction was
critical to evaluating long-term systemic homeostasis.

The analysis mapped specific boundary conditions,
isolating the "favored" status of media as a mandatory
prerequisite for triggering social satiety in the central
nervous system, thereby separating targeted social
surrogacy from  passive, non-restorative media
consumption or mere escapism.

3. SYNTHESIS MATRIX

The final methodological phase involved structuring the
narrative synthesis around a multi-tiered conceptual
matrix designed to bridge psychological experiences
with biological outcomes. The integration was built upon
three interdependent pillars: Psychological Shielding
(buffering state self-esteem and mood against acute
relational threats) , Concept Inhibition (evaluating
cognitive evidence regarding the reduction of rejection-
related thoughts upon surrogate activation), and
Biological Reprieve (constructing the theoretical
mechanism  whereby  psychological  deceleration
translates into a quantifiable downregulation of
upstream HPA stress signaling and preservation of
cellular integrity).

Theoretical Framework

The theoretical foundation of this study integrates three
distinct conceptual domains to propose a compensatory
model of social homeostasis: “The Social Surrogacy

Hypothesis”, “Minority Stress and Weathering” and “The
Proposed Bridge”

The framework proposes that Parasocial Relationships
(PSR), due to their enduring and established nature, act
as a "biological shield" or "emergency kit". By triggering
a downregulation of the HPA axis, these relationships
may provide a temporary reprieve from the state of high
biological alert, potentially mitigating cellular
senescence.

Data Analysis

Integrating  evidence  from  social  psychology,
evolutionary biology, and molecular endocrinology, this
comprehensive synthesis evaluates how technology-
mediated belonging can function as a biological
regulatory mechanism that addresses the pathology of
isolation, the Social Surrogacy Hypothesis, and the
systemic impacts of minority stress.

Human sociality is not a mere preference of temperament
but a fundamental homeostatic requirement rooted in
evolutionary fitness.'37 This universal "need to belong"
operates as a powerful motivation that historically
ensured collective safety and reproductive success,
leaving humans as "monadic free radicals" in a persistent
search for dyadic interaction, feeling fundamentally
incomplete when alone!. When this state is disrupted by
isolation or rejection, the resulting affective response,
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often experienced as psychological pain, signals an acute
threat to the organism’s well-being’, prompting the brain
to act as a central hub that evaluates these social stressors
and determines effector responses to regain
stability.1.6.19,36

Modern systematic isolation, such as that seen during
pandemic lockdowns, acts as an acute stressor that
creates a "relational void" and often leads to the
phenomenon of the "pandemic brain".? This condition is
characterized by cognitive deficits that compromise
working memory, concentration, and information
processing.?'? Such persistent adaptive efforts result in
allostatic load (the cumulative physiological wear and
tear from chronic stress response overactivity) which leads
to structural and functional deterioration of the
organism.>¢ Ultimately, the impact of chronic social
isolation on neurological health and mortality has been
found to be comparable to established risk factors such
as high blood pressure, obesity, or smoking. 10:33.38

To temporarily satisfy these fundamental belongingness
needs when direct social interactions are unavailable,
individuals tend to strategically turn to mechanisms
described by the "Social Surrogacy Hypothesis."! This
hypothesis posits that people utilize media to create a
facsimile or simulacrum of a social context, functioning as
a "social snack" during periods of social hunger.! Drawing
on evolutionary logic, modern technologies (such as
favorite TV shows, books, music, and virtual agents) have
the potential to directly stimulate the brain's reward
systems, providing immediate gratification and
pleasure.!.10

This technology-mediated belonging offers a symbolic
connection that fulfills belongingness goals while
bypassing the immediate risks of real-world interaction,
such as potential rejection or social anxiety.!-210,2437
Foundational research has distilled this phenomenon into
four core manifestations of need fulfillment: (1) Selection
Motivated by Deficit, where individuals report turning to
favored programs specifically when feeling lonely to
achieve a measurable reduction in that loneliness; (2)
Belongingness Arousal, where experimentally activating
a relational threat drives individuals to spend
significantly more time immersed or "reveling" in
descriptions of favored media; (3) Psychological
Shielding, which acts as a vital buffer against "The
Sequelae of Social Rejection" by protecting state self-
esteem and mood from eroding; and (4) Concept
Inhibition, where recalling a favored surrogate reduces
the cognitive accessibility of rejection-related thoughts,
effectively quieting the brain’s internal "exclusion
alarm".1-2

A critical boundary condition for this effect remains the
distinction between social surrogacy and mere
escapism.’’ The restorative power of media is not a
universal byproduct of consumption but is strictly
contingent upon the "favored" status of the media and
the existence of established Parasocial Relationships
(PSRs) with specific personae or narratives.!.!!
Consequently, passive consumption, or watching
"whatever is on television," serves merely as a distraction

or a way to "zone out," failing to address an underlying
social deficit because random media lacks the symbolic
connection required for the brain to register a state of
social connection,10-11.38

The long-term, enduring PSR may offer significant clinical
and biological utility.11:31.38,  satisfying fundamental
attachment needs and serve as a "safe platform” for
identity construction and social rehearsal.'1.3438 For
vulnerable populations facing internal social deficits or
"relational voids," these established bonds are likely to
function as compensatory functional alternatives for
identity development and social support.3'-32 For the
elderly facing physical isolation or health decline, PSRs
provide a vital sense of companionship that mitigates
depression and cognitive decline, particularly during
periods of forced isolation. For individuals on the autism
spectrum or with Down’s Syndrome, these relationships
offer a secure environment for social participation and
rehearsal, allowing them to explore social dynamics
without the overwhelming cognitive demands or
immediate risks of real-time reciprocity.32

Similarly, for LGB adolescents facing a relational void
due to heteronormative stigma, PSRs with liked characters
who share experiences of overcoming adversity allow
them to safely rehearse social roles and develop a
deeper understanding of their own identities.3! However,
these digital connections are not without risks; they can
trigger the Relative Deprivation Effect when users
engage in upward social comparison with the
unattainable lifestyles portrayed by influencers, resulting
in decreased self-esteem. Furthermore, when digital
surrogacy is used to the exclusion of tangible interactions,
it becomes maladaptive, as prolonged withdrawal from
the real social world can eventually deplete an
individual's actual social capital.!32

The proposed psychobiological bridge posits that the
established Parasocial Relationship can, possibly, affect
this damaging process by functioning as a therapeutic
"biological shield" or "emergency kit". As demonstrated
by Derrick, Gabriel and Hugenberg’ recalling a favored
surrogate induces a process of concept inhibition which
reduces the cognitive accessibility of rejection-related
words, effectively quieting the brain's internal "exclusion
alarm". Because the human brain has difficulty to
distinguish between "real" and "fake" people in its
immediate affective and neuroendocrine responses, it
processes televised or media characters much like real
friends. Consequently, when an individual turns to
favored programs during periods of social hunger, this
technology-mediated belonging provides the symbolic
connection required to achieve a simulated state of social
connection and satiety.

The reduction in stress signaling facilitated by social
surrogacy (potentially mediated by oxytocin, which
attenuates stress responses and facilitates resilience)
could play a critical role in downregulating the HPA
axis.363? By reducing the circulation of neurotoxic
glucocorticoids and pro-inflammatory cytokines, social
surrogacy provides a temporary biological reprieve that
helps maintain chromosomal stability, preserve somatic
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cell integrity, and protect hippocampal neuroplasticity.o8
Ultimately, the established PSR can operate as a modern
evolutionary survival mechanism to maintain biological
and psychological integrity in the face of systemic
discrimination. However, it must be strongly emphasized
that social surrogacy remains a "psychological
placeholder" or an "emergency kit"; while it may
successfully mitigate the biological markers of stress, it
does not remove the systemic sources of discrimination,
and this proposed psychobiological pathway requires
direct empirical investigation to be fully validated.
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Limitations

The primary limitation of the social surrogacy model is the
"Relative Deprivation" effect. As observed in digital
contexts, such as the Arab Spring, social media allows
users to compare their own lives to the embellished and
often unattainable lifestyles of influencers. This subjective
feeling of "not getting what one deserves" in comparison
to perceived peers can lead to significant social unrest
and negative  emotional  outcomes, effectively
counteracting the "social snack” benefits.

Furthermore, there are strict boundary conditions
regarding the type of media consumed. The restorative
benefits of surrogacy are not universal; the research
emphasizes that only favored programs with established
parasocial bonds (PSR) provide the experience of
belonging. Watching "whatever is on" lacks the necessary
symbolic connection required to simulate social satiety for
the brain.

From a long-term behavioral perspective, surrogacy is a
potent supplement for those facing external constraints
(such as discrimination or physical disability) but it is not
a total replacement for human contact. It becomes
maladaptive when used to the exclusion of tangible
interactions. In such cases, prolonged withdrawal can
eventually deplete an individual's actual social capital,
leading to a state of chronic isolation that a "simulacrum
of conversational give-and-take" cannot fully remedy.

Finally, the biological protection offered by surrogacy
serves as a temporary downregulation of stress
responses, providing a reprieve from a state of high-alert
without removing the systemic sources of the stressor, such
as ongoing racial discrimination or internalized bias.
Therefore, while surrogacy may mitigate cellular
senescence, it acts as a psychological placeholder rather
than a structural solution to the "weathering" effects of
minority stress. The broader field of parasocial research
and minority stress faces several critical limitations,
including issues with generalizability and diversity, as
much of the existing research relies on predominantly

White, North American, and college-aged samples (Chae
et al.,, 2014; Miller, 2024; Mula-Mdarquez et al., 2024).
This often results in a failure to account for non-binary
individuals or the heterogeneity within the LGBTQIA+
community, where compounding identities like race and
class can significantly alter the stress experience.

Methodological constraints also persist, as a significant
portion of the literature is cross-sectional or correlational,
making it impossible to determine direct causality
between perceived stigma and biological outcomes like
cortisol  dysregulation or  telomere  shortening.
Furthermore, the use of ad-hoc questionnaires in many
quantitative studies complicates the ability to compare
findings across the field. In the digital age, the
"interactivity problem" further blurs the line between
traditional one-sided parasocial interaction and actual
computer-mediated interaction; when a streamer or
influencer responds to a user, the situation becomes
objectively reciprocal, challenging the traditional
definition of the parasocial experience as purely illusory.
Finally, there are concerns regarding measurement
validity, as relying solely on self-report measures of
minority stress may be compromised by coping styles like
"covering," which can lead to poorer immune function
even when an individual reports lower stress levels. This
highlights a pressing need for standardized paradigms
that more effectively integrate biological markers with
psychological reporting.

Conclusions

In conclusion, human sociality is established as a
fundamental homeostatic  requirement rooted in
evolutionary fitness, which is as essential for maintaining
an organism's physiological and psychological integrity.
When this vital need is disrupted by systematic isolation
or rejection, the resulting allostatic load, the physiological
wear and tear from chronic adaptive efforts, leading to
a likely damaged health. For marginalized populations,
suffering from systematical chronic stress, this biological
burden manifests as "weathering".

To mitigate these deleterious effects, individuals turn to
technology-mediated mechanisms described by the
Social Surrogacy Hypothesis, utilizing media to create a
facsimile of a social context. These "social snacks" provide
a simulacrum of social satiety, allowing the brain’s
reward systems to experience a sense of belonging
without the immediate necessity of a reciprocal "social
meal". This restorative power is particularly potent
because the human brain is largely ill-evolved fto
distinguish between real-world and televised personae in
its primary neuroendocrine responses, allowing favored
media characters to function as psychological
placeholders that shield individuals from the immediate
pain of isolation.

Ultimately, the established Parasocial Relationship can
function as a "biological shield" that offers significant
clinical utility for vulnerable and isolated populations.
These enduring one-sided bonds may trigger a
downregulation of the Hypothalamic-Pituitary-Adrenal
(HPA) axis, providing a restorative reprieve that reduces
the circulation of neurotoxic glucocorticoids and pro-
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inflammatory cytokines. By mitigating telomere attrition
and preserving cellular integrity, PSRs serve as a modern

evolutionary

survival mechanism, helping individuals
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