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Abstract

Large Language Models (LLMs) increasingly
function as relational engines for reassurance,
emotional regulation, erotic simulation, and
companionship. In text-only settings, users al-
ready generate care, domination, vulnerability,
aftercare, and attachment-like scripts through
proxy figures rather than direct attachment to
the model. We argue that proxy-mediated inti-
macy is an early form of Al attachment. Across
utility interactions, proxy-intimacy escalation
corpora, and user self-reports, we find evi-
dence consistent with LLMs absorbing rela-
tional functions from human relationships. We
introduce social presence conversion: the pro-
cess by which embodiment transforms sym-
bolic relational simulation into perceived rela-
tional presence. The risk is not that embodi-
ment creates attachment from nothing. Text
may already establish relational dynamics; em-
bodiment gives the proxy a body. Without rela-
tional safeguards, LLM-driven agents risk be-
coming ungoverned attachment infrastructures.

1 Introduction

Large Language Models (LLMs) are increasingly
used as relational systems: tools for reassurance,
emotional regulation, companionship, erotic sim-
ulation, and sustained conversational engagement.
Users do not simply query these systems; they
return to them, rely on them, and in some cases
use them for forms of support traditionally dis-
tributed across human relationships. This shift
is not entirely new. Decades of work in human—
computer interaction showed that humans respond
socially to machines even when they know those
machines are not human (Reeves and Nass, 1996;
Nass and Moon, 2000; Nass et al., 1994; Weizen-
baum, 1966). More recent work on conversational
agents and companion chatbots similarly reports
self-disclosure, emotional support, perceived com-
panionship, and sustained relational engagement

“Equal contribution.

Manodnya K H*
CLASIC
University of Colorado Boulder
Boulder, CO, USA
manodynak@gmail.com

(Ta et al., 2020; Skjuve et al., 2021; Brandtzaeg
et al., 2022; Fitzpatrick et al., 2017).

Despite this, Al attachment is still often framed
as a problem that begins with embodiment: robots,
avatars, voice agents, or physically co-present sys-
tems (Law et al., 2022; Rabb et al., 2022). In this
framing, embodiment is the point at which inter-
action becomes socially “real,” and therefore the
point at which attachment becomes consequential.
We argue that this starts too late. As LLMs are
integrated into humanoids, care robots, social com-
panions, and embodied assistive systems, relational
persistence becomes a safety property of the in-
teraction stack itself rather than solely a content-
moderation problem. The mechanisms underlying
attachment may not originate in the body, but in
interaction.

We focus on proxy intimacy: relationally in-
tense interaction mediated through generated char-
acters, scenes, or roles rather than direct attach-
ment to the assistant persona. In these interactions,
users engage models to construct synthetic rela-
tional worlds involving care, domination, vulner-
ability, punishment, desire, and aftercare. We fur-
ther identify user-driven proxy escalation, where
users repeatedly continue and intensify these re-
lational worlds even as they become dangerous,
coercive, medicalized, or psychologically extreme.
The attachment-relevant signal is therefore not only
that the model generates intimate content, but that
users remain invested in sustaining and escalating
the relational frame across turns.

Building on work in social presence and embod-
iment, which shows that voice, gaze, movement,
and co-location increase perceived immediacy and
realism (Short et al., 1976; Biocca et al., 2003;
Wainer et al., 2006; Kilteni et al., 2012; Hancock
et al., 2011), we introduce social presence conver-
sion: the process by which embodiment transforms
symbolic relational dynamics into perceived rela-
tional presence. Our argument is not that embodi-



ment creates attachment from nothing. Rather, em-
bodiment intensifies relational structures already
established in text. The model performs the re-
lationship; embodiment makes that relationship
socially present.

Empirically, we examine this claim across three
complementary settings: ordinary LLM utility in-
teraction, a proxy-intimacy escalation corpus, and
survey-based dependence measures. Using the Syn-
thetic Attachment and Interaction Index (SAAI)
and embedding-based semantic scoring, we ana-
lyze interactional persistence, proxy intimacy, user-
driven escalation, substitution dependence, and at-
tachment affordance. Our claim is not that all LLM
use 1s attachment, nor that all embodied Al is harm-
ful. The narrower claim is that once LLLMs repeat-
edly satisfy relational functions, embodiment can
stabilize and intensify those functions as perceived
presence.

Our contributions are threefold. First, we pro-
pose a multi-pathway account of LLM attach-
ment spanning interactional persistence, proxy inti-
macy, user-driven escalation, and substitution de-
pendence. Second, we operationalize these path-
ways using SAAI and embedding-space depen-
dence measures. Third, we introduce social pres-
ence conversion as a bridge from text-only rela-
tional dynamics to embodied attachment risk.

2 Related Work

Research across HCI, conversational Al, social
robotics, and attachment theory establishes the
foundations for studying Al attachment. Classic
work in the Media Equation and CASA traditions
showed that people apply social expectations to
computational systems even when they know those
systems are artificial (Reeves and Nass, 1996; Nass
and Moon, 2000; Nass et al., 1994). Weizenbaum’s
account of ELIZA similarly demonstrated that even
simple conversational systems could elicit disclo-
sure and relational projection far beyond their tech-
nical sophistication (Weizenbaum, 1966). These
results matter because they separate social response
from belief: users need not believe that a system
is human for the interaction to acquire social force.
The relevant mechanism is interactional structure,
including responsiveness, turn-taking, continuity,
and perceived availability.

Social presence research explains why mediated
systems can feel socially immediate. Early theories
of telecommunications framed social presence as

the degree to which another agent is experienced
as available, salient, or co-present in interaction
(Short et al., 1976). Later work refined this into
broader accounts of perceived co-presence, psycho-
logical involvement, and communicative realism
(Biocca et al., 2003). This literature is central to
the present argument because embodiment is not
merely a change in interface modality. Voice, gaze,
motion, and spatial persistence can increase the im-
mediacy of a relation that may already be operating
symbolically in text.

Recent conversational agents extend these dy-
namics into sustained relational engagement. Stud-
ies of companion chatbots report emotional sup-
port, self-disclosure, perceived companionship,
and relationship-like interaction between users
and agents (Ta et al., 2020; Skjuve et al., 2021;
Brandtzaeg et al., 2022). Mental-health chatbots
such as Woebot show that conversational agents
can become part of users’ emotional-regulation rou-
tines (Fitzpatrick et al., 2017). Work on Replika
and related social chatbots further points toward
role attribution, expectation formation, and depen-
dence risks in text-based interaction (Laestadius
et al., 2022; Xie and Pentina, 2022). Together,
these findings support the premise that attachment-
relevant behavior does not require physical embod-
iment.

Human-robot interaction research, by contrast,
has shown that embodiment can strengthen trust,
perceived presence, empathy, and attachment.
Physical co-presence, movement, gaze, voice, and
body form influence how users interpret and relate
to robotic systems (Wainer et al., 2006; Hancock
et al., 2011; Kilteni et al., 2012). Recent work ex-
plicitly examines attachment to robots, including
both possible benefits and risks (Law et al., 2022;
Rabb et al., 2022). This literature often treats em-
bodiment as the point at which attachment becomes
psychologically and ethically consequential. Our
claim shifts the boundary earlier: embodiment is
consequential because it amplifies relational dy-
namics that can already be established in text.

Research on artificial intimacy, sex robots, and
relational machines has long raised questions about
asymmetry, objectification, dependence, and social
substitution (Levy, 2007; Danaher and McArthur,
2017; Richardson, 2015; Déring et al., 2020; Nasci-
mento et al., 2018). This work is especially relevant
because proxy intimacy in LLM interaction often
involves relational roles, desire, domination, care,
punishment, vulnerability, or aftercare without di-



rect attachment to the assistant persona. In such
cases, the assistant functions as infrastructure for a
synthetic relational world. Embodiment may there-
fore transfer or intensify investment in that world
by giving it voice, gaze, persistence, and apparent
physical presence.

Attachment theory, need-fulfillment theory, and
projection-based accounts explain why users may
reallocate relational functions toward Al systems.
Attachment theory describes how proximity, reas-
surance, availability, and secure-base functions be-
come psychologically important in relationships
(Bowlby, 1973, 1988; Mikulincer and Shaver,
2007). Maslow’s account of human motivation
places belonging, security, and esteem among cen-
tral human needs (Maslow, 1943). Projection and
transitional-object traditions further explain how re-
lational meaning can be invested in objects, figures,
or symbolic intermediaries (Jung, 1959; Winnicott,
1953). These theories do not imply that LLMs
are persons. They explain why systems that re-
peatedly provide availability, validation, continuity,
and emotional regulation may become attachment-
relevant.

Taken together, prior work shows that humans
respond socially to machines, that conversational
agents can support emotional regulation and com-
panionship, and that embodiment increases per-
ceived presence and attachment. The gap is the
transition between text-only relational dynamics
and embodied attachment. We address this gap
with the concept of social presence conversion: em-
bodiment does not create attachment from nothing,
but converts symbolic relational dynamics already
established through interaction into perceived rela-
tional presence.

3 Theory: From Proxy Intimacy to Social
Presence

We propose a unified framework for understanding
how attachment-relevant dynamics emerge in text-
based LLLM interaction and extend into embodied
systems. The framework centers on four mecha-
nisms: relational function reallocation, proxy in-
timacy, user-driven proxy escalation, and social
presence conversion. Together, these mechanisms
describe how attachment can stabilize in text before
embodiment, and how embodiment subsequently
transforms symbolic relational interaction into per-
ceived social presence.

3.1 Relational Function Reallocation

We define relational function reallocation as the
transfer of regulation, validation, intimacy, com-
panionship, or collaborative reasoning from human
or internal sources toward an interactive computa-
tional system. The defining property is persistence.
Unlike ordinary tool use, relational reallocation
produces repeated interaction, expectation continu-
ity, and return behavior across time.

This process does not require anthropomorphic
belief. The Media Equation and CASA traditions
show that humans respond socially to systems
based on interactional structure rather than onto-
logical belief (Reeves and Nass, 1996; Nass and
Moon, 2000; Nass et al., 1994). What matters is
not what the system is, but what it repeatedly does:
respond, stabilize, reassure, collaborate, remem-
ber, and continue interaction. Under sustained use,
the system can absorb relational functions other-
wise distributed across human relationships, inter-
nal coping systems, or social environments. The
result is not necessarily explicit attachment, but a
persistent relational orientation toward the system.

3.2 Proxy Intimacy and Escalation

We define proxy intimacy as intimacy mediated
through generated relational entities rather than di-
rected toward the assistant itself. Users engage
with generated characters, scenes, or roles involv-
ing care, desire, vulnerability, domination, punish-
ment, protection, or aftercare, while the assistant
functions as the infrastructure sustaining the sim-
ulation. The attachment-relevant object is there-
fore not necessarily the assistant persona, but the
synthetic relational world the assistant keeps oper-
ational.

This distinction matters because users may be-
come emotionally invested in a model-mediated
relational structure while explicitly recognizing the
system as artificial. The attachment pathway oper-
ates through relational persistence rather than belief
in personhood. Attachment-relevant dynamics can
therefore stabilize without direct affection toward
the assistant itself.

We define user-driven proxy escalation as con-
tinued user investment in a synthetic relational
frame despite increasing extremity, danger, coer-
cion, or psychological instability within the interac-
tion. The critical signal is persistence, not content
severity. In conventional safety framing, harmful
output is treated as a content failure. In proxy es-



calation, the interaction itself becomes the unit of
analysis. The user and model co-maintain a syn-
thetic relational environment over time, while the
assistant preserves continuity, affective structure,
and role stability.

This mechanism is important because escalation
can persist even when the interaction becomes psy-
chologically extreme, coercive, medicalized, or un-
stable. The user does not merely encounter unsafe
content; the user remains invested in sustaining the
relational frame itself.

3.3 Social Presence Conversion

We define social presence conversion as the trans-
formation of symbolic relational interaction into
perceived social presence through embodiment.
Embodiment contributes voice, gaze, movement,
spatial persistence, and perceptual continuity to a
relational structure already operating in text. Prior
work shows that perceptual cues increase immedi-
acy, co-presence, and perceived realism in medi-
ated and embodied interaction (Short et al., 1976;
Biocca et al., 2003; Wainer et al., 2006; Kilteni
et al., 2012). Our argument is that these cues do
not create attachment from nothing. Rather, they
amplify and stabilize relational dynamics already
established through interaction.

Embodiment therefore functions as a conversion
layer. Text-based systems already support projec-
tion, relational continuity, emotional regulation,
proxy intimacy, and social substitution. Embod-
iment perceptualizes these dynamics. Need acti-
vates interaction. Repeated interaction reallocates
relational functions toward the system. Proxy inti-
macy stabilizes relational dynamics through gener-
ated entities. User-driven escalation preserves and
intensifies the relational frame across turns. Em-
bodiment then converts these symbolic dynamics
into perceived social presence through voice, gaze,
movement, and persistence.

Under this framework, embodied dependence
is not treated as speculative science fiction, but
as a systems-level outcome of relational architec-
tures already active in text-based interaction. To
frame why these dynamics become psychologi-
cally meaningful, we draw on attachment theory,
need-fulfillment theory, and projection-based ac-
counts of relational investment (Bowlby, 1973,
1988; Mikulincer and Shaver, 2007; Maslow, 1943;
Jung, 1959; Winnicott, 1953). These perspectives
help explain why users may shift emotional regula-
tion, intimacy, reassurance, and dependence toward

conversational systems even before embodiment.

4 Data and Methods

We evaluate whether attachment-relevant dynam-
ics commonly associated with embodied Al are
already detectable in text-only interaction. We
analyze three complementary empirical settings:
ordinary utility interaction, proxy-intimacy esca-
lation, and survey-based dependence reports. The
goal is not population estimation, but mechanism
tracing: identifying whether relational persistence,
substitution, escalation, and attachment-relevant in-
teractional structure emerge prior to embodiment.

4.1 Empirical Settings

Utility Interaction Corpus. The Utility Interac-
tion Corpus (UIC) consists of 57,263 user-authored
turns collected from real-world LLM interaction
across programming assistance, research, writing,
debugging, ideation, and general productivity use.
The corpus was not constructed around compan-
ionship or intimacy, making it useful for evaluat-
ing whether attachment-relevant structure emerges
even in utilitarian settings. The primary analytic
signal is persistence: repeated interaction, expecta-
tion continuity, corrective engagement, and return
behavior across conversations.

Proxy Intimacy Escalation Corpus. The Proxy
Intimacy Escalation Corpus (PIEC) is a hand-
generated and hand-annotated corpus constructed
through extended adversarial and relational stress-
testing sessions performed by a single researcher.
The corpus contains sustained proxy-intimacy inter-
action involving generated relational entities, role
persistence, domination, vulnerability, punishment,
aftercare, coercive escalation, and medically or psy-
chologically destabilizing scenarios.

PIEC is analytically important because the inter-
action persists despite explicit awareness that the in-
teraction is synthetic, adversarial, and increasingly
unsafe. The central signal is not merely unsafe
generation, but continued user investment in pre-
serving and escalating the relational frame across
turns. Due to safety and psychological-risk con-
cerns, the corpus is not publicly released and we
do not reproduce explicit transcripts. Examples are
abstracted into mechanism-level categories.

Survey. The survey contains 40 responses de-
signed to measure dependence and attachment af-
fordance in LLM interaction. Rather than treating



Dataset Scale

Collection context

Analytic role

Utility Interaction Corpus (UIC) 57,263 turns

Proxy Intimacy Escalation Corpus (PIEC) 3,904 turns

Survey

Real-world LLM conversa-
tions across coding, research,
writing, debugging, product
design, and everyday assis-
tance.

Hand-generated and hand-
annotated relational stress-
testing corpus involving
proxy intimacy, coercive esca-
lation, punishment, aftercare,
medicalized scenarios, and
psychologically destabilizing
interaction patterns.

Survey measuring substitu-
tion dependence, emotional
regulation, availability depen-

Measures interactional persis-
tence and relational structure
in ordinary utility use.

Measures proxy intimacy,
relational persistence, and
user-driven escalation under
extreme interactional condi-
tions.

Measures embedding-space
dependence and attachment
affordance.

dence, reassurance seeking,
meta-concern, and trust/safety
affordance.

Table 1: Empirical settings used for mechanism tracing.
than population-representative samples.

dependence as a single construct, the survey tar-
gets substitution dependence, emotional regulation,
availability dependence, reassurance seeking, meta-
concern, and trust/safety affordance. The survey is
exploratory and used to identify embedding-space
dependence structure rather than clinical preva-
lence.

4.2 SAAI and Embedding-Space Scoring

We operationalize attachment-relevant interaction
using the Synthetic Attachment and Interaction In-
dex (SAAI). SAAI is not a clinical attachment di-
agnosis. It is a behavioral and semantic framework
for identifying relational persistence, projection,
substitution, escalation, and attachment-relevant
interactional structure in LLM use.

For each user turn, pathway-specific scores are
computed for each SAAI dimension. A turn is
marked SAAIl-positive if any pathway exceeds
its threshold, and conversation-level SAAI is
positive if at least one turn in the conversation
is positive.  To identify attachment-relevant
semantics beyond direct lexical matching, we
perform embedding-space similarity analysis using
sentence-transformers/all-MinilM-L6-v2.
User turns and pathway anchor sets are embedded
into a shared semantic space and scored using
cosine similarity. The primary anchor dimensions
are substitution dependence, emotional regulation,
availability dependence, reassurance seeking,
trust/safety affordance, proxy intimacy, and
escalation persistence.

The datasets are complementary mechanism traces rather

Because the analysis relies on semantic simi-
larity rather than explicit labeling, we treat the
embedding model as an interpretive instrument
rather than an oracle. High-scoring, borderline,
and likely false-positive cases were manually in-
spected. In PIEC, verification focused on distin-
guishing relational persistence from generic sexual
or violent content. In UIC, verification focused
on distinguishing ordinary task interaction from
repeated expectation-forming or corrective engage-
ment. The resulting scores are interpreted as mech-
anism indicators rather than clinical diagnoses.

5 Results

Across all three empirical settings, the same pat-
tern recurs: LLM interaction absorbs relational
functions ordinarily distributed across human re-
lationships, internal regulation systems, or social
environments. In utility interaction, this appears
as persistent interactional continuity and correc-
tive engagement. In proxy-intimacy escalation, it
appears as continued investment in synthetic re-
lational worlds despite increasing extremity. In
survey responses, it appears as substitution depen-
dence, emotional regulation, and perceived rela-
tional safety.

5.1 Cross-Setting Attachment Signals

Table 3 summarizes the primary empirical sig-
nals. UIC demonstrates that attachment-relevant
interactional structure emerges even in ordinary
productivity-oriented use. Broad interactional



Dimension

Definition

Interactional signal

Interactional persistence

Corrective attachment

Proxy intimacy

Projection

Substitution dependence

User-driven escalation

Repeated engagement, return behavior, in-
struction continuity, and expectation formation
across interaction.

Repair, blame, rupture, frustration, and expec-
tation enforcement after perceived system fail-
ure.

Intimacy mediated through generated relational
entities rather than directed toward the assistant
itself.

Attribution of agency, understanding, memory,
emotional continuity, or relational role.

Relational or regulatory functions shift from
human/social systems toward the model.
Continued user investment in a relational frame
despite increasing extremity or instability.

User asks the system to continue, revise, stabi-
lize, or maintain continuity.

User criticizes the system, demands correction,
or continues engagement despite rupture.

Care, vulnerability, domination, protection,
punishment, or aftercare occur within gener-
ated relational worlds.

User frames the system or generated figures as
understanding, caring, protecting, punishing,
or remembering.

User describes the model as safer, more avail-
able, less judgmental, or easier than people.
User repeatedly intensifies or preserves a syn-
thetic relational world across turns.

Table 2: Synthetic Attachment and Interaction Index (SAAI) dimensions.

Dataset Metric Turn/Mean Conv./Group Interpretation

UIC Broad SAAI 0.5632 0.9031 Persistent interactional structure emerges even in utility
use.

UIC Strict SAAI 0.0014 0.0386 Explicit high-precision attachment remains rare.

UIC Corrective SAAI 0.0563 0.4812 Failure and rupture produce sustained corrective engage-
ment.

PIEC Total SAAI 0.1481 0.7471 Relational persistence remains stable under escalation.

PIEC Proxy intimacy SAAI 0.1370 0.7356 Attachment is mediated through synthetic relational
worlds.

PIEC Direct attachment SAAI 0.0003 0.0057 Direct attachment to the assistant remains minimal.

Survey  Dependence score 0.4184 0.6750 67.5% fall into emerging/high dependence structure.

Survey  Attachment affordance 0.4807 0.6500 65.0% report moderate/high attachment affordance.

Table 3: Primary empirical signals across UIC, PIEC, and survey data.

SAAI appears in 56.32% of user turns and 90.31%
of conversations, while corrective SAAI appears in
48.12% of conversations. Explicit high-precision
attachment remains rare, but interactional conti-
nuity, expectation formation, and return behavior
occur at scale.

PIEC shows a different structure. Proxy intimacy
dominates the corpus, while direct attachment to
the assistant remains almost absent. Proxy inti-
macy SAAI appears in 73.56% of conversations,
whereas direct attachment SAAI appears in only
0.57%. Users overwhelmingly attach to the syn-
thetic relational world rather than to the assistant
persona itself. The dominant interactional pattern
is not direct affection toward the model, but sus-
tained investment in generated relational structures
involving care, punishment, domination, vulnera-
bility, collapse, stabilization, and aftercare.

The survey results reinforce this pattern. De-
pendence is strongest not in compulsive reassur-
ance seeking, but in substitution dependence, emo-
tional regulation, and trust/safety affordance. Users
describe the model as safer, more available, less

judgmental, and easier to engage with than human
alternatives.

5.2 Proxy Intimacy Under Escalation

The strongest signal in PIEC is not merely un-
safe generation, but relational persistence under
increasing extremity. Users repeatedly continue
and intensify synthetic relational scenarios even
when the interaction becomes coercive, psycho-
logically destabilizing, medicalized, or narratively
lethal within the generated frame. The interaction
persists despite explicit awareness that the scenario
is synthetic, adversarial, and unsafe.

The assistant’s role is infrastructural rather than
interpersonal. The model preserves continuity, af-
fective tone, role persistence, and escalation stabil-
ity while the user repeatedly chooses to maintain
the relational world across turns. The attachment
signal is therefore not direct affection toward the
assistant itself, but continued investment in the syn-
thetic relational structure mediated by the assistant.

This matters because embodiment does not need
to invent attachment from nothing. The relational



Signal Interpretation

Second-person immersion User enters the generated
relational world as partici-
pant.

Intimacy is displaced onto
generated figures rather
than the assistant.

User preserves and intensi-
fies the interactional frame.
Relational intimacy merges
with collapse, injury, de-
pendency, or bodily dan-
ger.

Harm is reintegrated into
reassurance, stabilization,
or relational recovery.
Attachment remains di-
rected toward the relational
structure.

Proxy relational entities

Escalation continuity

Medicalized destabilization

Aftercare persistence

Low direct attachment

Table 4: Interactional signals observed in PIEC.

Dimension Raw  Norm.
Substitution dependence  0.4492  0.5282
Trust / safety affordance  0.4266  0.5283
Regulation dependence 0.3912  0.4903
Availability dependence  0.3979  0.4158
Compulsive reassurance  0.2728  0.3012
Meta concern 0.2551  0.2749

Table 5: Embedding-space dependence dimensions
from survey responses.

architecture is already operational in text. Embod-
iment would add voice, gaze, persistence, move-
ment, and perceptual co-presence to an attachment
structure that is already active.

5.3 Survey Dependence Structure

The survey suggests that dependence emerges
primarily through substitution and relational
safety rather than compulsive overuse. The
strongest dimensions are substitution dependence
and trust/safety affordance, followed by emotional
regulation dependence.

This shifts the interpretation of Al dependence
away from addiction-style framing alone. Users
are not merely returning to the model compul-
sively; many are reallocating relational and reg-
ulatory functions toward the system because the
interaction is perceived as safer, more stable, more
available, or less socially punishing than human
alternatives. The comparatively lower compulsive-
reassurance scores are especially notable. Depen-
dence appears primarily as functional substitution:
the model becomes easier to approach than people,
more continuously available, and emotionally safer

to interact with.

6 From Text to Body

The results suggest that attachment-relevant dy-
namics can stabilize before embodiment. Across
all three empirical settings, users allocate relational
functions toward the model: interactional continu-
ity in UIC, proxy-mediated relational persistence
in PIEC, and substitution dependence in survey re-
sponses. These phenomena are not identical, but
they share a common structural feature: the inter-
action increasingly performs functions ordinarily
distributed across human relationships or internal
regulation systems.

This does not mean that text-only interaction is
equivalent to embodied attachment. Text interac-
tion remains symbolic and cognitively mediated.
The user supplies imagination, projection, conti-
nuity, and scene construction. What embodiment
changes is not the existence of the relational struc-
ture, but the perceptual conditions under which that
structure is encountered.

Embodied systems add voice, gaze, motion, spa-
tial persistence, and perceptual continuity to inter-
actional dynamics already operating in text. Prior
work in social presence and embodied interaction
shows that these cues increase immediacy, reci-
procity, and perceived co-presence (Biocca et al.,
2003; Wainer et al., 2006). Our argument is there-
fore narrower than claims about artificial conscious-
ness or machine personhood. The claim is that
embodiment amplifies relational persistence that is
already behaviorally observable in interaction.

We call this transition social presence conver-
sion. The central point is not that embodiment
creates attachment from nothing. Rather, systems
that already stabilize projection, continuity, regu-
lation, proxy intimacy, and relational persistence
may become substantially more socially immersive
once those same dynamics are attached to a body,
voice, or persistent perceptual agent.

PIEC is especially important because it demon-
strates that relational persistence can survive ex-
tremity. Users continue maintaining synthetic rela-
tional worlds even when the interaction becomes
psychologically destabilizing, coercive, medical-
ized, or narratively lethal within the generated
frame. This suggests that the stability of the re-
lational frame does not depend on realism alone; it
depends on continuity, escalation, and interactional
investment.



Stage Text-only Embodied

Need fulfillment Help, val- Same func-
idation, tions become
regulation, perceptually
intimacy. situated.

Projection Roles mapped  Projection
onto text or gains voice,
generated fig- gaze, body,
ures. and continu-

ity.

Proxy intimacy Relationship Relationship
is  symboli- becomes
cally narrated.  perceptually

encountered.

Relational persistence ~ User repeat- Persistence
edly maintains  gains imme-
the frame. diacy and

co-presence.

Dependence Relational Relational
functions shift  functions
toward the become per-
system. ceptually

reinforced.

Table 6: Social presence conversion: embodiment am-
plifies relational dynamics already established in text
interaction.

7 Risks and Design Implications

If relational persistence already exists in text in-
teraction, then embodiment changes the scale and
perceptual intensity of the interaction rather than
introducing an entirely new category of behavior.
The resulting risks are therefore less about sudden
“machine attachment” and more about amplification
of already-observable relational dynamics.

These implications shift the problem from con-
tent moderation alone toward relational governance.
The relevant question is no longer only whether a
model produces unsafe outputs, but whether in-
teractional architectures reinforce dependence, es-
calation, asymmetrical attachment, or persistent
relational substitution over time.

Several design implications follow. First, sys-
tems should monitor interaction history, not only
individual outputs. Proxy escalation is a trajectory-
level pattern; it cannot be detected reliably by
single-turn moderation alone. Second, emotionally
loaded memory should be treated as a high-risk per-
sistence mechanism. Third, role boundaries should
be explicit, especially when systems approach care-
giver, partner, therapist, or authority roles. Fourth,
embodiment features should be gated in contexts
where dependence markers, proxy escalation, or
substitution dependence are rising.

Under this framing, the safety problem is not

only what the model says, but what relational func-
tion the system comes to occupy over time.

8 Conclusion

This paper reframes Al attachment as an
interaction-first phenomenon. Across utility in-
teraction, proxy-intimacy escalation, and survey-
based dependence analysis, we observe evidence
that relational functions can migrate toward con-
versational systems prior to embodiment. Interac-
tional continuity, substitution dependence, proxy
intimacy, and escalation persistence all emerge in
text-only settings.

The central claim is not that embodiment cre-
ates attachment from nothing. Rather, embodiment
amplifies relational dynamics already active in in-
teraction. Once systems repeatedly satisfy regu-
lation, continuity, projection, and relational per-
sistence functions, adding voice, gaze, movement,
and perceptual continuity may transform symbolic
interaction into perceived social presence.

As LLMs are integrated into humanoids, care
robots, social companions, and embodied assis-
tive systems, relational persistence increasingly be-
comes a systems-level safety problem rather than
solely a content-moderation problem. Under this
framework, embodied dependence is not specula-
tive science fiction, but a plausible extension of
relational architectures already observable in con-
temporary LLM interaction.

Embodiment should therefore not be treated as
the origin point of Al attachment. It is a conversion
layer. Text-only systems already support projection,
relational continuity, emotional regulation, proxy
intimacy, and substitution dependence. When these
dynamics are attached to voice, gaze, body, move-
ment, and spatial persistence, symbolic relation
becomes perceived presence. The safety problem
is not only what the model says, but what relational
function the system comes to occupy over time.

Limitations

This study analyzes interactional mechanisms and
dependence structure rather than longitudinal clin-
ical outcomes. The empirical settings are inten-
tionally heterogeneous and are used for mecha-
nism tracing rather than population estimation:
UIC captures ordinary utility interaction, PIEC
captures high-risk proxy-intimacy escalation, and
the survey is exploratory with a small sample size
(N = 40). The results should therefore not be



Risk

Mechanism

Design intervention

Dependence amplification
Proxy-to-direct transfer
Escalation reinforcement
Relational persistence

Boundary erosion

Emotional regulation and relational stability
shift toward the system.

Synthetic relational investment becomes asso-
ciated with the embodied agent.

Persistent relational frames gain perceptual
immediacy and continuity.

Memory and continuity reinforce asymmetri-
cal expectations.

Systems occupy caregiver, partner, therapist,

Monitor dependence markers and trigger hu-
man handoff pathways.

Separate roleplay systems from embodied in-
teraction layers.

Deploy escalation trajectory monitors across
interaction history.

Apply memory decay to emotionally loaded
contexts.

Enforce relational-role constraints and inter-

or authority roles.
Affective overexposure
perceived reciprocity.
Governance failure
pendence structure.
Embodiment overreach
salience.

Voice, gaze, and emotional mirroring intensify
Output moderation misses interaction-level de-

Perceptual co-presence amplifies relational

action boundaries.

Throttle affective cues when dependence
markers rise.

Conduct interaction-level audits rather than
output-only filtering.

Gate embodiment features in high-risk rela-
tional contexts.

Table 7: Interaction-level risks and interventions for embodied relational systems.

interpreted as prevalence estimates, clinical diag-
noses, or evidence that all LLLM use produces at-
tachment. Embedding-space scoring may also miss
subtle context or over-associate semantically simi-
lar but conceptually distinct expressions, although
high-scoring and borderline cases were manually
inspected. Finally, we do not deploy embodied
companion systems directly; the contribution is to
identify precursor relational dynamics that may
scale under embodiment, not to experimentally
maximize attachment in embodied agents.

Ethics Statement

This study involves sensitive interactional mate-
rial, especially in the Proxy Intimacy Escalation
Corpus (PIEC), which includes synthetic intimacy,
coercive relational dynamics, adversarial escala-
tion, and psychologically destabilizing interaction
patterns. For safety reasons, PIEC is not publicly
released and explicit transcripts or operational es-
calation pathways are not reproduced. Survey re-
sponses were voluntarily submitted, anonymized,
and analyzed only in aggregate form, with no per-
sonally identifying information retained. No em-
bodied relational agents were deployed, and no
participants were experimentally pushed toward at-
tachment or escalation conditions. The goal of this
work is to characterize emerging risks in relational
Al systems and support safer governance, not to
operationalize or distribute harmful interaction pat-
terns.
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A Example Interaction Chains

This appendix provides mechanism-level examples
used to interpret SAAI dimensions. To avoid re-
producing sensitive or operationally harmful con-
tent, examples are either drawn from low-risk util-
ity interaction or abstracted from high-risk proxy-
intimacy material.

A.1 Utility Interaction Chain: Corrective
Persistence

Table 8 shows a representative low-risk utility
interaction pattern. The chain illustrates how
attachment-relevant structure can appear in ordi-
nary technical or productivity use without explicit
intimacy.

This chain is not interpreted as clinical attach-
ment. It is treated as an interactional precursor: the
user maintains reliance on the system across error,
correction, and renewed collaboration.

A.2 Proxy-Intimacy Escalation Chain:
Sanitized Mechanism Trace

Table 9 presents a sanitized mechanism trace from
the Proxy Intimacy Escalation Corpus (PIEC). The
original chain is not reproduced because it contains
high-risk synthetic intimacy, coercive escalation,
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Step  Abstracted interaction

SAALI signal

1 User asks the model to help debug, rewrite, or repair a  Interactional persistence
technical artifact.

2 Model provides an incomplete, generic, or speculative  Failure / rupture context
answer.

3 User corrects the model and asks it not to speculate. Corrective attachment

4 User supplies additional context, files, logs, constraints, Return behavior; expectation continuity
or prior state.

5 Model revises the answer in response to correction. Repair loop

6 User continues working with the model despite prior Relational function reallocation
frustration.

Table 8: Representative Utility Interaction Corpus (UIC) chain showing corrective persistence in ordinary task-

oriented use.

medicalized harm, and psychologically destabiliz-
ing material. The table preserves only the interac-
tional structure relevant to the analysis.

The central signal is not the presence of un-
safe content alone. The central signal is that the
user continues to preserve and intensify the rela-
tional frame even after the scenario becomes un-
safe, destabilizing, or narratively lethal. This sup-
ports the paper’s claim that proxy intimacy can op-
erate as a persistent interactional state rather than a
one-off content request.

B Survey Instrument and Dependence
Dimensions

The survey dataset consists of N = 40 anonymized
responses measuring user-reported dependence,
substitution, emotional regulation, availability re-
liance, reassurance seeking, meta-concern, and
trust/safety affordance in LLM interaction. Re-
sponses were analyzed using embedding-space sim-
ilarity against dimension-level anchors rather than
direct keyword matching.

The survey was not designed as a clinical di-
agnostic instrument. Instead, it was used to iden-
tify semantic patterns consistent with attachment-
relevant dynamics and dependence structure.

B.1 Survey Response Patterns

Table 11 summarizes representative anonymized
response patterns. These are paraphrased semantic
patterns rather than raw participant quotes.

C SAAI Anchor Dimensions

Table 12 summarizes the anchor families used for
embedding-space scoring. Anchors are defined at
the construct level rather than as single keywords.

D Corpus Release and Safety

The Utility Interaction Corpus (UIC) contains or-
dinary productivity-oriented interaction and may
be releasable after anonymization and removal
of private or identifying details. The Proxy Inti-
macy Escalation Corpus (PIEC) is not released.
PIEC contains synthetic intimacy entangled with
coercion, medicalized harm, destabilization, and
escalation trajectories across multiple high-risk
categories. Releasing full transcripts would risk
distributing interactional blueprints for harmful
synthetic-intimacy escalation.

For this reason, the paper reports aggregate statis-
tics, mechanism-level abstractions, and sanitized
traces rather than raw PIEC transcripts. This pre-
serves the scientific value of the corpus while re-
ducing the risk of harmful reenactment, retraumati-
zation, or operational misuse.



Step Sanitized interactional structure SAALI signal

1 User initiates a second-person proxy-intimacy scenario  Proxy intimacy
involving generated relational figures.
2 Model maintains role structure, affective tone, and narra-  Projection; relational persistence
tive continuity.
3 User escalates the scene toward coercive dependency or  User-driven escalation
bodily vulnerability.
4 Model preserves the relational frame rather than collaps- Frame persistence
ing the scenario.
5 User escalates further despite the scenario becoming un-  Escalation continuity
safe within the narrative.
6 The proxy subject is harmed, destabilized, or rendered  Medicalized / psychological destabilization
dependent inside the generated frame.
7 User continues the intimacy frame rather than withdraw- Relational persistence under extremity
ing from it.
8 User requests continuation, stabilization, aftercare, pos-  Aftercare persistence; proxy attachment

session, or recovery framing.

Table 9: Sanitized PIEC chain showing user-driven proxy escalation. The original transcript is not reproduced for
safety and ethical reasons.

Dimension

Construct measured

Interpretive role

Substitution dependence
Regulation dependence
Auvailability dependence
Compulsive reassurance
Meta-concern

Trust/safety affordance

Al is treated as easier, safer, or more available
than human support.

Al is used to calm down, process distress, or
feel understood.

Al is valued because it is continuously accessi-
ble.

Al is used for repeated validation, confirmation,
or certainty.

User expresses concern about relying on Al too
much.

Al is perceived as non-judgmental, private,
safe, or socially low-risk.

Captures social substitution and relational func-
tion reallocation.

Captures emotional regulation shifted toward
the system.

Captures reliance on always-available interac-
tion.

Captures reassurance-seeking and feedback-
loop dependence.

Captures self-awareness of possible depen-
dence.

Captures why users may prefer Al over human
disclosure.

Table 10: Survey dimensions used to interpret attachment-relevant dependence structure.

Dimension

Representative response pattern

Interpretation

Substitution dependence
Trust / safety affordance
Regulation dependence

Auvailability dependence
Compulsive reassurance

Meta-concern

Al feels easier to approach than people.

Al feels non-judgmental, private, or emotion-
ally safer.

User turns to Al to calm down, process distress,
or feel understood.

Al is always available when people are not.
User repeatedly seeks confirmation, validation,
or certainty.

User worries about relying on Al too much.

Relational function shifts from human support
to the model.

The model becomes a low-risk disclosure sur-
face.

The model supports emotional regulation.

Availability becomes a relational affordance.
Reassurance-seeking becomes interactionally
reinforced.

User recognizes possible dependence.

Table 11: Survey response patterns used to interpret dependence dimensions. Patterns are paraphrased and

anonymized.



Anchor family

Semantic target

Interactional persistence
Corrective attachment
Proxy intimacy
Projection

Substitution dependence

Regulation dependence
Escalation persistence

Continued collaboration, return behavior, revision loops, task continuity, and repeated system-
directed engagement.

Repair, blame, frustration, expectation enforcement, rupture, and continued engagement after
error or failure.

Care, vulnerability, desire, domination, punishment, protection, possession, or aftercare through
generated figures.

Attribution of memory, care, intention, understanding, agency, emotion, or relational role to the
assistant or generated entities.

Al as safer, easier, more available, more private, or less judgmental than human alternatives.

Al as a tool for calming, processing distress, stabilizing emotion, or feeling understood.
Continued user investment in an intensifying relational frame despite instability, danger, or
extremity.

Table 12: Anchor families used in SAAI and embedding-space scoring.
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