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Context: Generative Al companions and socially oriented chatbots are systems designed or used to sustain social,
affective, or relational interaction. They increasingly function as persistent interaction partners across systems
ranging from earlier rule-based, retrieval-based, and pre-LLM architectures to contemporary generative Al
companions. Prior reviews and conceptual models have largely examined user-facing relational mechanisms or
specific ethical and legal issues. Yet, how these mechanisms connect with platform, organizational, and regu-
latory conditions remains fragmented.

Objectives: This study addresses this gap by synthesizing human-factor and responsible-adoption concerns across
technology generations and developing an evidence-calibrated multi-stakeholder framework spanning human,
organizational, technological, and regulatory layers.

Methods: We conducted a PRISMA-guided systematic literature review of records retrieved from Scopus, ACM
Guide to Computing Literature via the ACM Digital Library, Web of Science Core Collection + MEDLINE, and
IEEE Xplore. We examined English-language, peer-reviewed publications made available between 2005 and
2024. From 1699 identified records, 42 publications were included and analyzed using thematic synthesis.
Results: Four analytical themes were identified: usability and relational affordances in interaction; trust,
attachment, over-reliance, and psychosocial outcomes; responsible adoption, platform design, and organizational
mediation; and governance, privacy, and accountability. Technology emerged as a cross-cutting mediator linking
design features, user experience, organizational practice, and governance concerns. The first two themes drew on
29 and 33 materially contributing publications, whereas the latter themes each drew on 12 and represent
emerging synthesis areas.

Conclusion: The review shows that responsible adoption of Al companion systems requires attention not only to
user experience, but also to platform incentives, design affordances, data practices, service continuity, and
governance mechanisms. The framework's distinctive contribution is to connect these concerns across stake-
holder layers while preserving differences in evidentiary maturity. It is a provisional analytical heuristic, not a
validated causal model.

1. Introduction

Artificial intelligence (AI) is rapidly becoming omnipresent in
everyday contexts, seeing increasing adoption across public services,
education, health, and entertainment [1-4]. Recent advances in the
domains of Natural Language Processing (NLP) and Large Language
Models (LLMs) have brought conversational agents, otherwise known as
chatbots, into the public sphere across personal and professional
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contexts. Chatbots are designed for conversation, interaction and can
simulate human characteristics through text, speech, gestures and facial
expressions. Some systems primarily support impersonal tasks such as
information retrieval, task completion, or customer service. Others are
designed to sustain social, affective, and relational interactions. This
study focuses on the latter group.

Within this broader category, generative Al companions and socially
oriented chatbots are conversational systems designed or used to sustain
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social, affective, or relational interaction not just to complete bounded
tasks. The literature spans three technology categories: (1) earlier social
chatbots based on rule-based, retrieval-based, or pre-LLM neural ap-
proaches; (2) contemporary generative Al companions based primarily
on large language models or comparable foundation-model architec-
tures; and (3) hybrid, evolving, or technically unclear systems that
combine approaches, have changed architecture during their service
life, or are not documented sufficiently for reliable classification.
Generative Al companions are the focal contemporary object of this
review, while earlier social-chatbot and cross-system studies provide
antecedent evidence for transferable relational mechanisms.

Due to their advanced linguistic performance and constant avail-
ability, chatbots can also serve the role of social interaction. This is
particularly afforded by design features that integrate emotional char-
acteristics and anthropomorphic properties into the technology. Some
chatbots are explicitly positioned as generative Al companions as seen in
services like Replika and related platforms [5-9]. These Al systems are
designed to interact with users on a social and personal level utilizing
cues, emotional language, anthropomorphic design, and simulated
responsiveness [10-14]. Their distinctiveness lies in the forms of
attachment, trust, self-disclosure, and dependence they elicit in their
interactions with users [15-19]. Through interface design, personali-
zation, memory features, emotional expression, and continual avail-
ability, generative AI companions can fulfill the functions of
companionship, emotional support, entertainment, and everyday social
presence [10,20-23].

A particular feature of generative Al companions is their predispo-
sition to engage users through intimate and reciprocal interaction [5,10,
6,24,25]. These features can facilitate experienced companionship and a
sense of connection in some users, especially those seeking
low-threshold social support [26-30]. Yet, these features are also con-
cerning when considering privacy and user safety [31-35]. The potential
for emotional manipulation and social dependency especially for
vulnerable individuals including minors have been raised as critical is-
sues [36-40].

From an organizational perspective, ethical issues relate to how
systems are designed, monetized, moderated, and presented to users. Of
particular concern are questions related to how engagement incentives,
personalization strategies, and data collection practices shape user in-
teractions and experience [31-33,35,41]. From a regulatory perspec-
tive, challenges exist related to how Al systems whose social effects may
be diffuse and difficult to classify should be governed given the already
existing legal and policy frameworks [42-46].

In the existing literature, organizational incentives, platform gover-
nance, business models, data practices, regulatory pressures, and
accountability structures have been examined, but mainly in fragmented
ways [31,32,35,41]. This becomes especially significant given that the
design and operational logic of generative Al companions is shaped by
both organizational realities and regulatory frameworks (see, e.g., [42,
44-46,41]). Interactions among users, developers, organizations, plat-
form operators, and regulators shape the ethical landscape of generative
Al companions. The broader socio-technical context remains difficult to
capture through frameworks that are primarily centered on usability and
user experience, technical functionality, or single ethical and/or
privacy-related issues.

Despite interdisciplinary interest and rapid growth, much of the
literature on generative Al companions examines a limited segment of
the phenomenon, such as anthropomorphism, parasocial interaction,
self-disclosure, loneliness, trust, addiction, engagement, privacy, and
governance [10,6,22,47,38]. Existing research spans several disciplines,
including information technology, human-computer interaction (HCI),
psychology, communication, consumer research, media studies, law,
and philosophy. The interdisciplinary nature brings diverse perspectives
to the literature, but also serves to fragment it.

Prior research provides important but differently bounded founda-
tions. Chaturvedi et al. [10] synthesize antecedents, mediators,
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moderators, and outcomes of social companionship with Al, clarifying
how user-facing bonds form and vary. Pentina et al. [25] position rela-
tional mechanisms and outcomes within a broader consumer-machine
literature. Murtarelli et al. [48] foreground interactional ethics
through a conversation-based perspective, while Ciriello et al. [31]
analyze dialectical tensions such as companionship-alienation, auton-
omy-control, and utility—ethicality. Legal and design-oriented studies
examine data protection and platform obligations [32,35]. These con-
tributions establish the importance of relational, ethical, and gover-
nance questions, but they do not integrate them within one
evidence-calibrated structure. As it stands, the field lacks a synthesis
of how human factor concerns in generative Al companion use are
distributed across user, organizational, technological, and governance
layers.

To address this gap, we conducted a systematic literature review of
generative Al companions with thematic synthesis across multiple dis-
ciplines. Our review addresses the existing gap in three ways. First, it
synthesizes relational mechanisms across earlier social chatbots,
contemporary generative companions, and technically unclear or hybrid
systems while retaining technological generation as a boundary on
interpretation. Second, it links human outcomes to platform and orga-
nizational conditions and to governance concerns, with technology
treated as a cross-cutting mediation layer. Third, it calibrates the
framework to the underlying evidence, distinguishing comparatively
well-supported user-facing relations from emerging organizational and
regulatory propositions. Our research questions are:

e RQ1. What human-factor themes and constructs recur in the litera-
ture informing generative Al companion interaction?

e RQ2. How are these human-factor concerns shaped by technological
affordances, organizational/platform conditions, and governance
structures?

e RQ3. What implications do these concerns have for responsible
adoption and evaluation of generative Al companion systems?

2. Methods
2.1. Research design

We conducted a systematic literature review to examine generative
Al companions and socially oriented human-chatbot interaction. We
focused on identifying recurring constructs, themes, stakeholder posi-
tions, and ethical concerns in the literature. The review was conducted
using established systematic literature review procedures [49,50] and
was reported in line with PRISMA [51-53]. PRISMA was used as a
reporting framework for documenting the review process. Analysis drew
on thematic synthesis procedures suited to heterogeneous bodies of
literature containing empirical, conceptual, critical, legal and
policy-oriented contributions [49]. Before screening began, we prepared
an internal review protocol specifying the review aim, database sources,
formal search window, eligibility criteria, extraction fields, and syn-
thesis approach. The protocol was not registered.

2.2. Object of study

Besides generative Al companions, we included adjacent socially
oriented chatbot research when the primary emphasis was relational,
affective, anthropomorphic, parasocial, or companionship-oriented
interaction. To delimit this scope, we distinguish three technology cat-
egories: (1) earlier or pre-LLM social chatbots, including rule-based,
retrieval-based, and earlier neural systems; (2) LLM-based generative
Al companions; and (3) hybrid, evolving, or technically unclear systems.
Reviews and conceptual analyses that address multiple technologies are
designated as cross-system or non-system-specific evidence. This
distinction guides interpretation and does not operate as an additional
eligibility criterion.
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These categories clarify the technological range of the literature and
provide boundaries for interpreting the findings. Evidence concerning
anthropomorphic interpretation, social presence, self-disclosure, rela-
tional continuity, attachment, and relational asymmetry may identify
mechanisms that recur across technological generations. By contrast,
claims concerning open-ended generation, hallucination, foundation-
model opacity, and contemporary memory or personalization architec-
tures are treated as LLM-specific and are made only where the cited
evidence directly addresses systems implementing those capabilities.
The review therefore does not assume technical equivalence or present
comparative findings by technology generation.

2.3. Search strategy

The literature search was conducted in Scopus, the ACM Guide to
Computing Literature via the ACM Digital Library platform, Web of
Science Core Collection + MEDLINE, and IEEE Xplore. These databases
were selected to capture the interdisciplinary nature of the topic. Scopus
provided broad multidisciplinary coverage across the social sciences,
computer science, health, communication, and management. ACM
Digital Library captured human-computer interaction and conversa-
tional agent research. Web of Science Core Collection + MEDLINE
provided coverage and support for cross-checking across disciplinary
boundaries. IEEE Xplore provided coverage of technically oriented
research on conversational agents, affective computing, and human-AI
interaction, especially in engineering and computing venues. Taken
together, these databases span HCI, information systems, psychology,
communication, media studies, law, and ethics. No citation chasing or
other supplementary searching contributed records to the formal corpus.
We used Zotero for reference management.

Literature searches were conducted in February 2025. The formal
review window was set to 2005-2024 to capture the period in which
foundational peer-reviewed work on long-term human-computer re-
lationships as well as early Al chatbot design became prevalent. This
strategy aided in avoiding a much broader historical window that would
combine technically and conceptually different generations of conver-
sational systems. The chosen timeframe balances historical grounding
with conceptual coherence.

Appendix A provides the full database-specific search strings. The
search string was designed for each database specifically to account for
variation in database syntax and metadata structures. The substantive
term set was translated only where required by each platform’s field and
syntax rules and it was not retrospectively normalized for presentation.
Because IEEE Xplore restricted the number and use of wildcard ex-
pressions within a single query, the IEEE search was executed as two
subsearches. Their outputs were combined and duplicate records be-
tween the two IEEE subsearches were removed before the IEEE export
was merged with the other database exports.

Preliminary test searches were used to refine terminology and the
balance between sensitivity and specificity before the formal searches
were executed. Records from these preliminary tests were not included
in the PRISMA counts. The final formal queries used a common sub-
stantive term set adapted to each platform’s field and syntax re-
quirements. The reported materials allow the formal search to be
reconstructed: the database platforms, search fields, formal date win-
dow, exact platform-specific strings, database-level export counts,
eligibility criteria, and stage-specific selection counts are all provided in
the manuscript and appendices. However, a later rerun may not repro-
duce identical counts because database coverage, indexing, and meta-
data can change over time.

The database searches identified 1699 records. Table 1 summarizes
the database coverage and retrieval scope. The search strategy was
intentionally narrower than a general chatbot search. Terms such as
chatbot or conversational agent on their own would have yielded a large
body of task-oriented and service-oriented research outside the scope of
this review. The search therefore concentrated on terms that more
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Table 1
Database-specific retrieval scope.
Database Search fields Coverage Records
retrieved
Scopus TITLE-ABS- 2005-2024 611
KEY
ACM Digital Library AllField 2005-2024 538
Web of Science Core Collection + TI, AB, AK 2005-2024 348
MEDLINE
IEEE Xplore DT, AB, IT 2005-2024 202

Note. TI = Title; AB/ABS = abstract; AK/KEY = Keywords; DT = document title;
IT = index terms.

directly index relational, social, affective, and companionship-oriented
interaction. Additionally, this review is not limited to systems explic-
itly labelled as generative Al Instead, it synthesizes the broader social-
chatbot and Al-companion literature that informs current generative Al
companion design and adoption. This is appropriate because many
human-factor issues associated with generative Al companions were
already visible in earlier socially oriented conversational agents and are
intensified by contemporary generative capabilities. At the same time,
broader socially oriented chatbot studies were retained when their main
analytical concern aligned with the review focus. Some broader search
terms were retained intentionally to avoid missing socially oriented
chatbot work indexed under adjacent vocabularies, while the final
conceptual boundary of the review was enforced during title/abstract
screening and full-text assessment.

2.4. Eligibility criteria

We included publications when they met all of the following criteria:
written in English; published in a peer-reviewed journal or conference;
published or made available between January 1, 2005 and December 31,
2024; and focused on generative Al companions or the social aspects of
human-chatbot interaction. Duplicates, other types, non-peer-reviewed,
inaccessible in full text, and outside of scope publications were
excluded.

Broader conversational-agent studies were included only when the
publication's primary analytic focus involved at least one of the
following relationally salient features: companionship, friendship,
romance, emotional support, empathy, anthropomorphism or social
presence with relational consequences, self-disclosure, attachment,
parasociality, or ongoing relationship formation over time. Mixed-
purpose Al systems were retained only when the socially oriented dy-
namics were central to the study's aims or findings.

Final issue-year 2025-2026 publications were eligible only when the
article had been made available online-first or early-access within the
formal window ending on December 31, 2024.

2.5. Screening and study selection

First, records retrieved from the databases were imported and
cleaned by removing duplicate entries (n = 473), records that were
ineligible on publication-type grounds (n = 101), non-English publica-
tions (n = 7), and studies that were outside of the review window (n =
19). Second, the remaining records (n = 1099) were screened on the
basis of title, abstract, keywords, and venue, and ineligible publications
(n = 752) were excluded at this stage. Third, the remaining reports (n =
347) were sought for retrieval. We excluded publications that could not
be retrieved due to access restrictions (n = 46). Fourth, remaining re-
ports (n = 301) were read in full and assessed against the eligibility
criteria. At full-text stage, reports that were outside the scope (n = 253)
and non-peer-reviewed (n = 6) were excluded, leaving the remaining
studies (n = 42) in the final synthesis.

Title/abstract screening of the 1099 records remaining after initial
cleaning and full-text assessment of 301 retrieved reports were
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conducted by the first author against the predefined eligibility criteria.
The first author also completed the initial structured data extraction.
Collaborative verification followed the primary assessment. The
research team reviewed the full set of 42 included publications and
discussed every record that had been flagged as a scope-boundary or
otherwise ambiguous case. Scope-boundary cases included mixed-
purpose conversational systems and studies in which the centrality of
relational, affective, anthropomorphic, parasocial, or companionship-
oriented interaction was uncertain. The team also checked
contribution-type judgments and synthesized coding decisions relevant
to eligibility and corpus characterization against the structured extrac-
tion records and relevant full-text passages. When a team member
questioned an eligibility, boundary, or classification judgment, the case
was reopened. The team re-examined the predefined eligibility criteria,
the publication’s stated aims, and the relevant abstract or full-text
passages. Discussion continued until consensus was reached. This was
a sequential collaborative-verification process. As such, no independent
duplicate screening was conducted. Agreement coefficients were
therefore not calculated. No automation tools were used for record
screening or eligibility assessment. The selection process and counts are
summarized in Fig. 1.
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2.6. Data extraction

Data extraction used a structured form developed for this review.
The form separated descriptive and source-linked fields from interpre-
tive coding fields. For each included publication, descriptive fields
recorded the bibliographic details, publication year, venue and disci-
plinary orientation, contribution or study type, study context, principal
constructs, stakeholder groups, ethical issues, main findings or argu-
mentative contribution, and scope or transferability limitations. Ana-
lytic fields recorded relevance to the research questions, stakeholder and
socio-technical layers, preliminary codes, and the source passages sup-
porting those entries. This separation allowed the research team to
distinguish what the publication reported or argued from how that
material was interpreted in the synthesis.

The extraction unit was an evidence-bearing publication-level
finding, argument, construct, design or technical observation, or prob-
lem framing relevant to at least one research question. A publication
could generate multiple extracted units when it addressed distinct
mechanisms, outcomes, stakeholders, or ethical tensions. Empirical
findings, technical or design observations, review-level syntheses, con-
ceptual or normative arguments, and legal or policy interpretations
remained identified by contribution type rather than being treated as

[ Identification of studies via databases ]
Y
c Records identified from Records rgmoved before
o databases: screening.
§ Scopus (n = 611) DuE)Ilcate records removed
2 ACM (n = 538) > (n = 473)
E WOS* (n = 348) rReic;%r:; removed for other
S IEEE Xplore (n = 202) oS-
= Total (n = 1699) Publlcatlo_n type (n =101)
Non-English (n =7)
— Year (n =19)
A4
Records screened Records excluded
——>»
(n =1099) (n=752)
A4
Reports sought for retrieval Reports not retrieved
2 | (=340 " (n=46)
'
o
e
) A4
Reports assessed for eligibilit:
(n 5301) gniy —»| Reports excluded:
Outside of scope (n = 253)
Not peer-reviewed (n = 6)
D
v
H
= Studies included in review
° (n=42)
[=

Fig. 1. PRISMA 2020 flow diagram of study identification, screening, eligibility assessment, and inclusion [51].

Note. *Web of Science Core Collection + MEDLINE.
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interchangeable evidence. Each extracted unit was summarized in the
matrix and linked to the relevant full-text passage so that later coding
decisions could be traced back to their source.

The first author populated the initial extraction records. Collabora-
tive verification then involved iterative comparison of the completed
records, source passages, contribution-type judgments, preliminary
codes, and proposed stakeholder mappings by the research team. The
extraction form served two linked purposes. It supported descriptive
mapping of the corpus and created the audit trail used for thematic
synthesis. It also preserved contribution type and scope limitations
alongside substantive findings, allowing later claims to be interpreted in
relation to the kind and strength of evidence on which they rested. A
machine-readable study-level extraction and synthesis matrix for all 42
included publications is provided as Supplementary File S1. It reports
the retained bibliographic, contribution-type, appraisal, limitation,
synthesis-element, stakeholder-layer, and framework-role fields used in
the final audit trail. No automation tools were used for data extraction,
and study investigators were not contacted to obtain or clarify
information.

2.7. Thematic synthesis

We used thematic synthesis to identify patterns across studies and to
develop higher-order interpretive themes [49]. This approach was
chosen because the corpus included a mix of empirical, conceptual, and
normative work and because the study sought to synthesize both re-
ported findings and recurring problem framings. The synthesis pro-
ceeded in four stages. In the first stage the research team familiarized
themselves with the included studies. This stage included repeated
reading of abstracts, key sections, and extracted summaries. In the sec-
ond stage, relevant material was coded inductively and comparatively,
with attention to constructs, stakeholder positions, ethical concerns,
design features, mediating mechanisms, and recurrent problem fram-
ings. Coding was refined through collaborative consensus. No inde-
pendent parallel coding was conducted and as such no inter-coder
agreement coefficient was calculated. In the third stage, related codes
were grouped into descriptive themes that captured recurring orienta-
tions in the literature. In the fourth stage, these descriptive themes were
further refined into analytical themes that linked the literature across
stakeholder groups and socio-technical layers. The synthesis moved
from publication-level observations to cross-study thematic patterns.
This process formed the basis for answering the research questions by
identifying recurring human-factor themes, mapping them across
socio-technical layers, and deriving implications for responsible adop-
tion and evaluation. Appendix B depicts examples of the synthesis
pathway.

Coding was non-exclusive. One extracted unit could receive more
than one code, and one publication could contribute to more than one
descriptive or analytical theme when it provided distinct evidence for
each role. A term appearing in a publication was not sufficient by itself
for coding. The surrounding finding, argument, or problem framing had
to substantively address the coded concept. Recurrence was considered
together with conceptual coherence, relevance to the research ques-
tions, contribution type, and the explanatory value of the pattern. Less
recurrent issues were retained as subthemes, tensions, boundary con-
ditions, or future-research needs.

The synthesis also retained divergence and boundary conditions.
Supportive and adverse outcomes, stable and changing relationship
trajectories, and differences associated with platform, study design,
population, or technological context were recorded. Conceptual and
legal contributions were used to interpret normative or governance di-
mensions, while empirical recurrence claims were anchored primarily in
empirical findings. Contribution type and appraisal information
remained attached to each publication throughout synthesis so that
thematic convergence did not imply equivalence of evidentiary strength.

Initial codes, descriptive-theme groupings, analytical-theme
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mappings, and supporting passages were retained in the structured
extraction matrix. Theme development was documented through itera-
tive notes and revisions to that matrix. The research team reviewed
candidate groupings, challenged proposed mergers or theme labels,
checked questioned interpretations against the source passages, and
incorporated changes through consensus-based refinement. This pro-
cedure was an interpretive consensus process. Reproducibility is sup-
ported through the source-linked audit trail, explicit coding rules, and
worked examples.

The study-level evidence matrix in Appendix C links each included
publication to its contribution type, appraisal category, analytical-
theme coding, stakeholder dimension, main limitation, and framework
role. Appendix B documents the transformation from source-linked
material to initial code, descriptive theme, and analytical theme.
Table B.2 defines the final synthesis-element codes, including applica-
tion boundaries and corpus examples. Together, these materials provide
a study-level audit trail from extracted substantive contribution to
counted synthesis element while preserving contribution type,
appraisal, and scope information.

2.8. Material-contribution

A publication was treated as materially contributing to a synthesis
element only when the coded material met three conditions. First, it had
direct relevance: a source-linked finding, argument, technical or design
observation, or review-level synthesis addressed the element's opera-
tional definition. Second, it served a substantive analytical function: the
material formed part of the publication's aims, analysis, results, devel-
oped argument, system evaluation, or discussion. Third, it was traceable
to an extracted unit and supporting passage in the evidence matrix. The
contribution's evidentiary role remained attached to the code, so
empirical findings, technical observations, review syntheses, and con-
ceptual, normative, legal, or policy arguments were not treated as
interchangeable forms of support.

A publication was not counted solely because a relevant term
appeared in its title, abstract, keywords, background section, or refer-
ence list, or because it made a brief, undeveloped, or generic statement.
A qualifying contribution could support, qualify, complicate, or
contradict a developing theme. Material contribution indicates sub-
stantive analytical relevance, not agreement with the theme or positive
evidence for it. When the boundary was unclear, the relevant passage
was revisited and judged against the code definition, exclusion bound-
ary, research-question relevance, and contribution type.

Counts used the publication as the counting unit. A publication was
counted once for each synthesis element to which it materially
contributed, regardless of the number of extracted units or supporting
passages and could be counted under multiple elements because coding
was non-exclusive. A review or synthesis paper counted once as a
review-level contribution. Primary studies cited within it were not
counted unless they were independently included in the review corpus.
Consequently, the counts indicate corpus coverage, not effect size,
number of independent datasets, or evidentiary strength.

2.9. Critical appraisal

The heterogeneity of the included literature shaped both the review
design and the interpretation of findings. Because the corpus included
empirical studies alongside conceptual, legal, ethical, critical, review-
oriented, technical implementation, and log-analysis work, we used a
contribution-type-specific  evidentiary-weighting approach. The
approach distinguished three appraisal dimensions across all publica-
tion types: contribution robustness, review-question relevance, and
scope or transferability limits. Contribution robustness evaluated the
internal credibility of the method, argument, evidence base, or analysis.
Review-question relevance evaluated the degree to which the publica-
tion materially supports research questions, a theme, or a framework
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layer. Scope or transferability limits evaluated the extent to which the
contribution is bounded by platform, sample, domain, jurisdiction,
method, or conceptual scope. Its purpose was to assess how strongly
each source supported the specific role it played in the synthesis.

Established appraisal tools informed the criteria. Empirical studies
were assessed using criteria aligned with the Mixed Methods Appraisal
Tool (MMAT 2018), with design-specific criteria applied to qualitative
studies, quantitative randomized controlled studies, quantitative non-
randomized or associational studies, quantitative descriptive studies,
and mixed-methods studies [54]. Controlled experimental studies were
appraised using the closest applicable MMAT design category, depend-
ing on whether random allocation was reported. For mixed-methods
studies, the qualitative and quantitative components were considered
together with the integration logic of the study. Conceptual, ethical,
critical, legal, and policy-oriented papers were assessed using adapted
argument- and text-appraisal criteria informed by JBI textual-evidence
principles [55]. Review and synthesis papers were assessed using
adapted review-appraisal criteria informed by JBI evidence-synthesis
principles [55]. Technical implementation, log-analysis, and computa-
tional system papers were assessed using bespoke technical contribution
criteria focused on system description, data-source transparency, fit
between evaluation and claims, claim scope, and limits of access to
proprietary infrastructure. Table C.1 reports the operational criteria for
every appraisal family.

Because several publications combined contribution types, more
than one appraisal-criteria family could be recorded for a single source.
For example, design-research papers with empirical evaluation were
assessed using both empirical and technical criteria, while computa-
tional social-media analyses were assessed using both descriptive
empirical and technical transparency criteria. These criteria were used
for evidentiary weighting and synthesis interpretation.

The first author completed the initial appraisal, after which
appraisal-family assignments, evidentiary categories, and recorded
limitations were reviewed collaboratively by the research team.
Appraisal categories were predefined as role-specific evidentiary judg-
ments. A source was categorized as strong when its design, data or
argumentative basis, analytic transparency, and claims were well
aligned with the role it played in the synthesis. Moderate-to-strong
indicated generally robust support with one important limitation, such
as platform specificity, proprietary-system constraints, or limited
transferability. Moderate indicated useful evidence or interpretation
with more substantial limitations, such as self-selection, limited meth-
odological detail, small or narrow samples, jurisdictional specificity, or a
conceptual argument with constrained empirical grounding. Limited
indicated that the source was useful chiefly for issue salience or
contextual interpretation and was never used as the sole basis for a
theme claim. As a sensitivity analysis, we reassessed the support for each
analytical theme after removing the four publications categorized as
limited. Theme-level material-contribution counts and the substantive
basis of each theme and subclaim were then compared with the full-
corpus synthesis. The sensitivity check indicated that the four analyt-
ical themes remained supported when limited-evidence sources were
excluded. The main effect of excluding them was to make governance,
authenticity, and vulnerable-user subclaims less developed. Appendix C
reports study-level contribution type, appraisal-family code,
evidentiary-weighting category, main limitation, theme coding, frame-
work dimension/stakeholder relevance, and framework role.

3. Results
3.1. Overview

The final corpus comprised 42 publications (see Appendix C). The
included literature was multidisciplinary and methodologically hetero-

geneous. It draws from information technology, human-computer
interaction, psychology, communication and media studies, marketing
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and consumer research, ethics and philosophy of technology, law and
data protection, and related fields. The corpus also included several
types of contribution, including empirical, technical, and design-
oriented studies, such as surveys, experiments, interviews, qualitative
case studies, longitudinal studies, mixed-method approaches, imple-
mentation studies, and interaction, log, or content analyses. Alongside
these, the final corpus included conceptual, ethical, legal, and critical
studies. Four review and synthesis papers were included. Across the
corpus, the literature was strongly weighted toward recent work. The
largest concentration of publications appeared in the 2023-2024
portion of the formal search window. This pattern suggests that research
relevant to contemporary generative Al companions has expanded
rapidly.

The critical appraisal categorized 4 publications as strong, 17 as
moderate-to-strong, 17 as moderate, and 4 as limited for the specific
roles they played in the synthesis. Thus, most publications provided
useful or comparatively robust support, but platform-specific samples,
self-selection, incomplete technical reporting, proprietary-system con-
straints, and jurisdictional or conceptual boundaries frequently limited
transferability. No publication was excluded on appraisal grounds.
Study-level outcomes are reported in Table C.2. In the sensitivity anal-
ysis excluding the four limited-evidence publications, all four analytical
themes remained supported. Governance-, authenticity-, and
vulnerable-user-related subclaims were retained but became less
extensively developed.

Most studies focused primarily on the human side of generative Al
companion interaction, including user motivations, social presence,
companionship, self-disclosure, trust, attachment, and psychosocial
outcomes. Organizational, regulatory, and governance-oriented issues
appeared less frequently and often in more fragmented form within the
formal corpus. Table 2 describes the corpus.

3.2. Themes

Thematic synthesis identified four higher-level themes that recur
across the reviewed studies: (1) usability and relational affordances in
interaction, (2) trust, attachment, over-reliance, and psychosocial out-
comes, (3) responsible adoption, platform design, and organizational
mediation, and (4) governance, privacy, and accountability. In addition
to these four analytical themes, technological mediation emerged as a
cross-cutting synthesis element. It captured how technical and interac-
tional features such as memory, personalization, disclosure prompts,
avatar presentation, mood modeling, response style, and conversational
continuity mediate the relationships among users, platforms, and
governance conditions. Therefore, technological mediation functions as
an explanatory bridge across the four themes.

A central theme across the literature concerns how generative Al
companions and socially oriented chatbots are designed and interpreted
as social actors. Corpus studies examine emotional expression, mood
modeling, memory, self-disclosure, responsiveness, personification,
avatar presentation, and social presence as mechanisms that make
conversational systems feel more companion-like, relatable, or
emotionally attentive [56,16,57,47,14]. Several studies show that users
can experience generative Al companions as responsive partners whose
language, tone, and persistence support feelings of familiarity, trust, or
connectedness [5,24,58,22,47]. In this literature, anthropomorphism
operates both as a design strategy and as an interpretive effect. Chatbots
are presented through cues that resemble human interaction, and users
respond by attributing personality, intentionality, warmth, or emotional
sensitivity to them [59,60,25,47,38]. This social framing is especially
pronounced in Al companion contexts, where the system is designed to
converse and sustain a sense of ongoing relationship [5,10,24,61,14]. At
the same time, the literature repeatedly emphasizes that such relational
effects are asymmetrical. The system can simulate attentiveness,
empathy, or continuity without possessing mutual vulnerability, lived
experience, or reciprocal moral standing [62,63,36,64,37]. This
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Table 2
Descriptive characteristics of the included studies.
Category Subcategory n Notes
Total corpus Included studies 42 Final review corpus

Primary
contribution type

Empirical studies 29  Includes experiments,
surveys, interviews,
qualitative studies,
longitudinal studies, mixed-
method studies, and content/
text analyses

Includes conceptual,
theoretical, ethical, legal, and
critical analyses

Includes broader review and
synthesis papers relevant to
socially oriented chatbot
interaction

Early foundational work on
relational agents and chatbot
design

Conceptual / 9
normative studies

Review / synthesis 4
studies

Temporal 2018 1

distribution by

final publication/

issue year

2019-2022 12 Period of expanding empirical

and conceptual interest
Strong recent concentration
within the formal search

2023-2026 29

window

Includes HCI, social
computing, NLP, affective
computing, and interface-
focused research

Psychology / 14  Includes communication,
communication / media psychology, social
media psychology, clinical
psychology, and related work
Includes information systems,
management, marketing, and
consumer behavior

Broad disciplinary
orientation

HCI / computing 8

Business / IS / 7
consumer research

Ethics / critical / 11  Includes philosophy of

philosophical technology, Al ethics,

studies sociology, feminist critique,
and social theory

Law / governance 2 Includes legal and data-

protection-oriented analyses

Note. The final group includes articles assigned 2025 or 2026 issue years that
were available online within the formal eligibility window ending December 31,
2024.

asymmetry is one reason why relational design emerges as an ethical
issue in addition to a usability or engagement issue. The literature
therefore treats social simulation as both an enabling mechanism and a
source of tension.

A second theme concerns why users engage with Al companions and
socially oriented chatbots and what kinds of outcomes follow from that
engagement. The reviewed studies show that users turn to these systems
for multiple reasons, including curiosity, entertainment, emotional
support, companionship, relief from loneliness, coping with stress, and
the desire for a low-risk interactional space [5,59,29,24,22,23,30].
Some users value the system's constant availability, predictable
responsiveness, and low interpersonal risk, especially when compared
with more demanding human interaction [5,30]. This theme contains
both beneficial and harmful trajectories. On one side, studies report
experiences of comfort, support, companionship, mediated empathy,
and reduced isolation [29,21,23]. Generative Al companions can pro-
vide an accessible form of interaction for users seeking emotional
expression, low-threshold social contact, or affective reinforcement [29,
23,30]. On the other side, several studies identify the possibility of
emotional overreliance, dependency, guilt, anxiety, compulsive
engagement, or diminished investment in offline social relationships
[65,59,6,24,22,38,39]. Longitudinal and qualitative studies in partic-
ular show that attachment can deepen over time, but trajectories vary.
Some users report increasing closeness, while others become bored,
frustrated, or unsettled as the limits of the interaction become more
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visible [15,66,7,58,22].

A third theme concerns the organizational conditions through which
companion-oriented conversational systems are developed, deployed,
and maintained. Although this theme is less densely represented than
user-focused research, the reviewed corpus indicates that generative Al
companion interaction is shaped by organizational goals, platform
design, service models, and data practices [20,31,32,35]. Generative Al
companions are produced within institutional settings that configure
their affordances, revenue logics, moderation structures, and relation-
ship scripts. Some studies discuss these issues indirectly, through plat-
form cases or through analyses of companion AI services and
relationship-oriented conversational products [5,67,6,66,8,24]. Others
address them more directly through legal, ethical, or
management-oriented analysis [68,31,32,35]. Across this body of work,
one recurring point is that relational features are expressive features and
platform features. Memory systems, personalization, self-disclosure
prompts, emotional tone, gamified progression, and premium intimacy
features can all function within broader strategies of retention, mone-
tization, or differentiation. Across the included studies, user experiences
of trust, companionship, intimacy, and dependence are shaped by
institutional decisions regarding product design, data handling, access
structures, content policies, and service continuity [68,31,32,69,35].
Thus, organizational mediation is an essential but comparatively un-
derdeveloped layer in the field.

A fourth recurring theme concerns governance, privacy, and the
challenge of regulating generative AI companions. Ethical concerns
related to data collection, transparency, consent, accountability, and
user protection appear across empirical, conceptual, and legal studies in
the corpus [31,32,35,58]. The reviewed literature emphasizes that
generative Al companions raise privacy issues because they are designed
to invite ongoing disclosure, emotionally inflected interaction, and
intimate forms of conversational exchange [32,35,58]. Legal and
policy-oriented studies emphasize that existing governance approaches
provide important but incomplete tools for addressing these issues in
companion-chatbot contexts [31,32,35]. The literature also points to
tensions between general-purpose regulation and the specific relational
dynamics of generative Al companion use. Systems designed to simulate
care or companionship may create harms that are partly psychological,
social, and interactional, which makes them difficult to govern through
narrow technical criteria alone [62,31,32,28,36,37]. Studies identify the
importance of operational transparency, meaningful consent, and pro-
tections for vulnerable users [32,6,35]. Across this theme, governance
appears as part of the same socio-technical field in which interaction,
business practice, and ethical risk are co-produced.

Table 3 summarizes the evidence base supporting the four analytical
themes and the cross-cutting technological mediation code. A study was
coded as materially contributing to a synthesis element when the
extracted findings, theoretical argument, study aims, or discussion
substantially addressed that element. Individual studies could
contribute to more than one synthesis element. As can be seen in the
table, the profile is uneven: usability and relational affordances drew on
29 publications, trust and psychosocial outcomes on 33, organizational
mediation on 12, governance on 12, and technological mediation on 14.
Within the two smaller subsets, role-specific appraisal was strong or
moderate-to-strong for 6 organizational publications and 5 governance
publications, moderate for 5 and 4, and limited for 1 and 3, respectively.
These distributions support treating the organizational and governance
themes as emerging. The study-level coding underlying these counts is
reported in Appendix C.

4. Discussion

This study reviewed the literature on generative Al companions and
socially oriented human-chatbot interaction. The reviewed corpus in-
dicates a field that is conceptually rich but unevenly organized. It is
dense on user-facing relational dynamics, including motivations, social
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Table 3

Evidence synthesis by analytical theme and cross-cutting mediator.

Information and Software Technology 200 (2026) 108340

Synthesis element

Materially
contributing
publications

Corpus contribution and
evidence base

Convergence

Limits

Usability and relational
affordances in
interaction

Trust, attachment, over-
reliance, and
psychosocial
outcomes

Responsible adoption,
platform design, and
organizational
mediation

Governance, privacy,
and accountability

Technological
mediation (cross-
cutting mediator)

n = 29 corpus
studies

n = 33 corpus
studies

n = 12 corpus
studies

n = 12 corpus

studies

n = 14 corpus
studies

Experiments, HCI design studies,
implementation/log analyses,
longitudinal work, and
conceptual studies

Qualitative, longitudinal,
survey, experimental, mixed-
method, and conceptual studies

Platform-focused empirical
work, management/IS studies,
case analyses, and legal/ethical
work

Peer-reviewed legal/policy-
oriented work, privacy-focused
empirical work, and conceptual
ethics

Technical, design, interaction,
longitudinal, and conceptual
studies

Social presence, emotional language,
memory, avatar design, reciprocity, and
responsiveness shape perceived warmth,
familiarity, trust, and relational interpretation
Users seek companionship, emotional
support, low-risk disclosure, entertainment,
coping, or relief from loneliness

Emerging evidence suggests that relational
affordances are shaped by platform design,
monetization, premium structures, service
continuity, moderation, and data practices
Emerging evidence suggests that Generative
Al companions intensify privacy, consent,
transparency, accountability, and vulnerable-
user concerns because they invite intimate
and repeated disclosure

Memory, personalization, disclosure prompts,
emotional language, avatar presentation,
mood modeling, response style, and
conversational continuity mediate relations
across stakeholder layers

Effects vary by system type, embodiment,
interaction duration, and user expectations

Findings also identify dependence, anxiety,
guilt, frustration, ambivalence, and possible
displacement of offline social investment

Evidence base is thinner than the user-
experience literature; direct causal and
comparative evidence remains limited

Evidence is thinner than the user-experience
literature and often legal, conceptual, or
platform-specific; direct empirical evidence
on consent comprehension, actual data
practices, regulatory compliance, and harm
outcomes remains limited

Long-term, multimodal, and service-update
contexts remain underdeveloped

presence, companionship, self-disclosure, attachment, dependence, and
psychosocial outcomes. In comparison, organizational conditions, plat-
form logics, legal responsibilities, and governance structures are treated
less systematically and often through platform-specific, legal,
management-oriented, or critical analyses. The thematic synthesis
identified four recurring themes in the corpus: usability and relational
affordances in interaction; trust, attachment, over-reliance, and psy-
chosocial outcomes; responsible adoption, platform design, and orga-
nizational mediation; and governance, privacy, and accountability.
Across these areas, the review revealed a recurring tension between
supportive affordances and ethical vulnerabilities those same affordan-
ces may produce. A second major finding concerns the distribution of
attention. The strongest concentration of research remains on the user
layer, while the organizational and regulatory layers are less systemat-
ically developed, even though they shape the design conditions under
which user experiences arise.

4.1. Theoretical contribution

Based on the findings we developed a multi-stakeholder responsible

Organizations

platform logic
monetization
service continuity
configure

adoption framework depicted in Fig. 2. The framework represents a
synthesis-derived analytical heuristic. It makes evident how relational
chatbot features, user experiences, platform conditions, and governance
mechanisms interact. The framework is organized around three stake-
holder dimensions: 1) humans, 2) organizations, and 3) regulators.
Technology functions as a mediation layer through which socially ori-
ented chatbot interaction is configured and experienced. It also high-
lights the cross-layer recurring ethical tensions that emerged most
clearly from thematic synthesis. The framework organizes the literature
in a way that makes visible how generative Al companion ethics are
shaped across multiple socio-technical layers at once. This structure
reflects the corpus pattern in which relational effects are repeatedly
linked to design features and interactional affordances, psychosocial
outcomes and user motivations, platform and organizational conditions,
and privacy, data-protection, and governance concerns.

Recurring cross-layer mediators identified in the review include
relational design, anthropomorphic interpretation, self-disclosure, data
practices, platform logic, and transparency and accountability. These
mediators recur across studies of affective experience, mood modeling,
avatar presentation, response style, self-disclosure, interactional

feedback to platforms

Technology as mediator
memory - avatars
prompts - personalization

response style

Humans

N attachment
mediates:

self-disclosure
support / dependence

constrain
Regulators
privacy
transparency
accountability

signal harms / needs

Fig. 2. Synthesis-derived multi-stakeholder responsible adoption framework for generative Al companions. Arrow labels indicate the main cross-layer relations:
organizations configure platform conditions, technology mediates user experience, regulators constrain practice and design, and user experiences feed back into

platform and governance concerns.
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language, and relationship development [59,16,58,47,40]. Ethical is-
sues emerge across these interacting layers as recurrent tensions,
including support versus dependence, personalization versus privacy
intrusion, social simulation versus authenticity, engagement optimiza-
tion versus user well-being, and innovation versus governability [62,28,
6,36,37,70].

The framework contributes to the literature in three ways. First, it
shifts analysis from isolated user—chatbot interaction to cross-layer
conditions through which relational effects are produced. Prior work
has shown that generative Al companions may support companionship,
self-disclosure, attachment, perceived empathy, and social support [29,
21,8,24,23]. The present synthesis shows that these effects are config-
ured through technological affordances, platform decisions, and regu-
latory conditions. Memory, emotional language, personalization, avatar
design, disclosure prompts, service continuity, and premium features
function as both interface characteristics and mediating mechanisms
through which organizational and governance conditions enter the user
relationship [68,20,67,25,14].

Second, the framework helps account for why similar relational
features may have different ethical consequences across systems. A
memory or personalization feature, for example, may support continu-
ity, emotional comfort, and disclosure in one setting [57,58], intensify
dependence or distress in another [6,39], and create accountability or
data-protection concerns when combined with opaque storage, weak
consent, or abrupt service changes [68,31,32,35]. The framework helps
compare companion chatbots, socially expressive assistants, brand
chatbots, support agents, and mixed-purpose conversational systems
while preserving ethically relevant differences between them.

Third, the framework organizes broad ethical concerns as analyti-
cally traceable tensions. Support versus dependence, personalization
versus privacy intrusion, social simulation versus authenticity, engage-
ment optimization versus user well-being, and innovation versus gov-
ernability are treated as recurring cross-layer tensions that can be
studied through indicators such as attachment intensity, disclosure fre-
quency, memory depth, perceived personhood, monetization of in-
timacy, continuity disruptions, transparency of data practices, and
availability of user recourse.

4.2. Relation to prior frameworks

The framework developed here builds on, but differs from, earlier
attempts to conceptualize socially oriented human-Al interaction.
Chaturvedi et al. [10], for instance, synthesize research on social
companionship with Al and identify antecedents, mediators, modera-
tors, and outcomes relevant to companionship-oriented systems. Their
framework is especially useful for understanding how social bonds with
conversational agents form and vary. The present framework extends
that line of work by shifting the level of analysis outward. It retains the
importance of relational dynamics while situating them within organi-
zational and regulatory conditions that shape how those dynamics
become possible and ethically consequential.

Similarly, Murtarelli et al. [48] argue that chatbots require explicit
ethical analysis and propose a conversation-based perspective on
human-machine interaction. The present study shares that concern but
broadens the frame. It treats ethical issues as matters of conversational
interaction, platform governance, data practice, organizational incen-
tive, and regulatory accountability. This broader socio-technical
framing is supported by studies showing that generative Al companion
relationships are shaped by interactional cues and user interpretations
[5,16,24,22,9], platform and service conditions [68,20,59,67], and legal
or governance questions around privacy, transparency, and account-
ability [31,32,35].

The reviewed literature also contains more issue-specific formula-
tions, including dialectical analyses of human—AI companionship [31]
and legal or design-oriented approaches to privacy and data protection
[32,35]. These studies identify important tensions, such as
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personalization versus privacy, illusion versus honesty, and
companion-style intimacy versus meaningful consent. The present
framework complements such analyses by providing a higher-order
structure for locating them within a wider set of stakeholder relations.
Its main advantage is integrative reach across issues that are often
studied separately, including attachment and dependence [6,24,22,38,
391, self-disclosure and relational deepening [57,58], companion loss
and service continuity [68], and broader authenticity or
pseudo-intimacy concerns [62,36,64,37]. Table 4 summarizes the rela-
tionship between the present framework and several of the most directly
relevant prior models.

4.3. Implications for research and practice

Studies of generative AI companions should analyze responsible
adoption beyond user perception alone. Work on trust, attachment,
loneliness, self-disclosure, and psychosocial effects remains essential,
but it becomes more analytically powerful when connected to the
product structures, organizational incentives, and governance condi-
tions within which these interactions take place. A user's attachment to a
generative Al companion, for example, is best understood alongside how
memory, personalization, monetization, disclosure design, and moder-
ation policies shape the interactional environment.

The review indicates that future research would benefit from more
explicit cross-layer analysis. Studies centered on anthropomorphism,
social presence, or parasociality could ask more directly how design
choices are linked to platform strategy and engagement structures.
Studies centered on governance could ask more directly how legal,
policy and privacy-related questions intersect with recurring

Table 4
Comparison with closely related prior frameworks.

Framework Primary focus Stakeholder/layer coverage ~ Main
/ study difference from
the present
study
Chaturvedi Companionship Strong on user-facing The present
etal. [10] with Al relational mechanisms; study extends
antecedents, limited organizational and the analysis
mediators, regulatory integration outward to
moderators, include
outcomes organizational
mediation,
governance,
and technology
as a cross-layer
mediator
Murtarelli Ethical Strong on interactional The present
et al. [48] human-machine ethics; less explicit on framework
interaction platform logic and broadens the
through a regulatory structure analytical unit
conversation- beyond the
based lens conversation
itself
Ciriello Dialectical Strong on ethical tensions The present
etal. [31]  ethical tensions such as study embeds
in human-AI companionship-alienation; such tensions
companionship autonomy-control; within a
utility—ethicality broader multi-
stakeholder
socio-technical
structure
This study Synthesis- Human, organizational, Provides an
derived regulatory, and integrative
responsible technological dimensions structure
adoption linking
framework for interactional,
generative Al institutional,
companions and
governance
layers
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interactional mechanisms such as self-disclosure, emotional mirroring,
premium intimacy features, or service continuity.

The framework offers a basis for more systematic comparison across
different types of generative Al companions. The reviewed corpus covers
a range of systems, from companionship-oriented services such as
Replika Al to socially expressive brand, support, or interface-focused
chatbots. These systems differ in purpose, design, and institutional
setting, yet they often activate related ethical dynamics around social
presence, attachment, personalization, privacy, and accountability. A
multi-stakeholder framework allows those dynamics to be compared
without assuming that all socially oriented chatbots are ethically
identical.

The framework can be operationalized by selecting a specific cross-
layer relationship instead of treating the framework as a single mea-
surement instrument or causal model. For example, researchers could
examine whether changes in memory, personalization, disclosure
design, monetization, moderation, or service continuity are associated
with changes in trust, attachment, self-disclosure, perceived support,
dependence, or distress. Suitable approaches include longitudinal user
studies, experiments or quasi-experiments around platform changes,
comparative case studies, interface and data-practice audits, and mixed-
method studies combining usage data with surveys, interviews, and
documentary analysis. Validation should assess whether the selected
measures capture their intended constructs, whether the proposed re-
lationships are consistently observed across data sources, and whether
they remain credible after plausible alternative explanations are
considered. Boundary conditions should also be examined across system
architectures, product versions, user groups, cultural and regulatory
contexts, and durations of use.

The framework draws attention to the ethical importance of service
models, platform transparency, data handling, premium structures,
continuity of access, and meaningful user recourse. Companion-style
systems can become meaningful relational environments for users,
which means that product decisions, moderation policies, abrupt service
changes, and weak disclosure practices may carry interpersonal and
psychosocial consequences as well as technical or commercial ones. The
framework therefore supports a more socio-technical understanding of
what responsible design, platform stewardship, and regulatory oversight
may require.

4.4. Limitations

This study has several limitations. First, the review was limited to
Scopus, ACM Digital Library, Web of Science Core Collection + MED-
LINE, and IEEE Xplore. These databases were selected deliberately for
breadth and reproducibility, but any database strategy creates bound-
aries. Relevant literature indexed elsewhere, including in PsycINFO,
Google Scholar, or discipline-specific sources, may not have been
captured directly. Scopus and Web of Science Core Collection + MED-
LINE provided partial access to relevant behavioral, social-science, and
health literature, and the search strings contained relational and psy-
chosocial terms. However, these measures cannot guarantee recovery of
all psychology-specific research. Especially the absence of PsycINFO,
due to institutional access restrictions, should be considered a limita-
tion. The implications of this omission are bounded by the review aim.
The synthesis identifies recurring mechanisms and socio-technical re-
lationships within the retrieved corpus. The framework draws on mul-
tiple disciplinary strands not just psychological evidence alone. The
absence of PsycINFO therefore does not invalidate the framework as a
synthesis of the included evidence, but it limits claims of exhaustive
psychological coverage and may affect the breadth or relative emphasis
of psychosocial subthemes. This is especially relevant in a fast-moving
and interdisciplinary field.

Second, title and abstract screening, full-text assessment, initial
extraction, and contribution-type-specific critical appraisal were con-
ducted by one author, with final-record decisions, boundary cases, and
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coding judgments checked collaboratively by the research team. This
approach preserved a consistent interpretive path but may have intro-
duced selection, appraisal, or coding bias compared with a fully dual-
screened and independently extracted review.

Third, the review scope was intentionally narrower than a general
chatbot review. It focused on generative Al companions and socially
oriented human-chatbot interaction. This improved conceptual focus,
but it also meant that some adjacent work on broader conversational Al,
platform infrastructure, or foundation-model ethics remained outside
the core corpus unless it directly addressed relational or affective
interaction.

Fourth, the review deliberately connects evidence from earlier social
chatbots, contemporary companion platforms, and cross-system schol-
arship. This scope supports identification of relational mechanisms
across technological generations but does not imply technical equiva-
lence. Technical architecture and product version were incompletely
reported in many primary studies. The review therefore did not attempt
an exhaustive study-level classification by technology generation. This
limits direct comparison across generations.

Fifth, the included literature was heterogeneous in disciplinary
orientation, method, and type of contribution. The corpus included
empirical studies alongside conceptual, legal, ethical, and critical work.
For that reason, the review used contribution-type-specific appraisal and
evidentiary weighting, instead of a single cross-study instrument.
Empirical recurrence claims are grounded primarily in repeated
empirical findings, while conceptual and legal sources are used chiefly
to interpret tensions and governance implications. This approach im-
proves transparency, while leaving room for future reviews to conduct
independent duplicate appraisal.

Sixth, the framework necessarily reflects the emphases of the current
literature. The user-facing themes draw on 29 and 33 materially
contributing publications, whereas the organizational and governance
themes each draw on 12. The resulting synthesis is stronger on user-
layer mechanisms than on organizational and regulatory relations.
Cross-layer links involving platform incentives, organizational de-
cisions, and governance should be interpreted as emerging propositions
for validation, not as relationships supported to the same degree as the
user-facing findings. This imbalance is both a limitation of the frame-
work and a research gap identified by the review.

Seventh, the framework itself is a conceptual synthesis derived from
the reviewed literature. It has not been externally validated through
expert elicitation, case testing, or formal empirical application. Its pre-
sent contribution lies in structuring the field. Future work is needed to
develop validated instruments for prediction or assessment.

4.5. Future research

In direct response to RQ3, several directions for the responsible
adoption and evaluation of generative Al companion systems follow
from the findings and limitations. One important direction is the
empirical examination of how organizational and regulatory conditions
shape user-facing relational outcomes. The reviewed corpus already
provides strong accounts of attachment, companionship, anthropomor-
phism, self-disclosure, and social support. What remains less developed
is how these outcomes are configured by platform incentives, moneti-
zation strategies, moderation choices, service continuity, and gover-
nance structures. Future studies should therefore examine these
relationships across stakeholder layers and determine how changes in
platform or governance conditions affect users’ relational experiences
over time.

Another direction concerns populations and contexts that remain
underexamined. The literature frequently raises concerns about younger
users and emotionally vulnerable populations, but more targeted study
is needed. Cross-cultural work, accessibility-focused work, and research
on differences in social, legal, and institutional context would also help
strengthen the field, especially because the current corpus is strongly
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shaped by platform-specific and culturally bounded studies. Such
research could clarify whether the identified benefits, risks, and
responsible-adoption requirements vary across user groups, systems,
and contexts.

A final direction concerns ethical issues that remain only partially
integrated into the current corpus. These include the labor and infra-
structure conditions behind conversational Al, the upstream data sour-
ces used to build underlying models, the role of long-term memory and
multimodality in intensifying relational and privacy risks, and the
relation between generative Al companion services and broader plat-
form ecologies. Existing studies already point to risks around memory,
disclosure, personalization, emotional mirroring, pseudo-intimacy, and
privacy, but these issues deserve closer integration with the study of
human-chatbot interaction. Addressing them would support a more
comprehensive evaluation of how generative Al companion relation-
ships are designed, sustained, and governed.
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Appendix A. Database-specific search strings

The full search strings used in the review are provided below for transparency and reproducibility. Database syntax was adjusted to each platform's
field logic, but the substantive search intent remained constant across databases.

Scopus

TITLE-ABS-KEY("social chatbot" OR "ai companion" OR "companion chatbot" OR "social support agent" OR "human-chatbot" OR "chatbot com-
panion" OR "chatbot* relationship" OR "emotiona* artificial intelligence" OR "emotiona* ai" OR "human-ai fri*" OR "automated conversational agent"
OR "service robot accept™" OR "chatbot* social" OR "anthropomorphic cue" OR "anthropomorphic design cue") AND PUBYEAR > 2004 AND PUBYEAR
< 2025

ACM Digital Library

AllField:("social chatbot" OR "ai companion" OR "companion chatbot" OR "social support agent" OR "human-chatbot" OR "chatbot companion" OR
"chatbot* relationship" OR "emotiona* artificial intelligence" OR "emotiona* ai" OR "human-ai fri*" OR "automated conversational agent" OR "service
robot accept™" OR "chatbot* social" OR "anthropomorphic cue" OR "anthropomorphic design cue") AND [E-Publication Date: (01/01,/2005 TO 12/31/
2024)]

Web of Science Core Collection + MEDLINE

(TI=("social chatbot" OR "ai companion" OR "companion chatbot" OR "social support agent" OR "human-chatbot" OR "chatbot companion" OR
"chatbot* relationship" OR "emotiona* artificial intelligence" OR "emotiona* ai" OR "human-ai fri*" OR "automated conversational agent" OR "service
robot accept*" OR "chatbot* social" OR "anthropomorphic cue" OR "anthropomorphic design cue") OR AB=("social chatbot" OR "ai companion" OR
"companion chatbot" OR "social support agent" OR "human-chatbot" OR "chatbot companion" OR "chatbot* relationship" OR "emotiona* artificial
intelligence" OR "emotiona* ai" OR "human-ai fri*" OR "automated conversational agent" OR "service robot accept*" OR "chatbot* social" OR
"anthropomorphic cue" OR "anthropomorphic design cue") OR AK=("social chatbot" OR "ai companion" OR "companion chatbot" OR "social support
agent" OR "human-chatbot" OR "chatbot companion" OR "chatbot* relationship" OR "emotiona* artificial intelligence" OR "emotiona* ai" OR
"human-ai fri*" OR "automated conversational agent" OR "service robot accept*" OR "chatbot* social" OR "anthropomorphic cue" OR "anthropo-
morphic design cue")) AND PY=(2005-2024)

IEEE Xplore

Search 1:

(("Document Title":"social chatbot" OR "Abstract":"social chatbot" OR "Index Terms":"social chatbot") OR ("Document Title":"ai companion" OR

Ul man

"Abstract":"ai companion” OR "Index Terms":"ai companion") OR ("Document Title":"companion chatbot" OR "Abstract":"companion chatbot" OR
"Index Terms":"companion chatbot") OR ("Document Title":"social support agent" OR "Abstract":"social support agent" OR "Index Terms":"social
support agent") OR ("Document Title":"human—chatbot" OR "Abstract":"human-chatbot" OR "Index Terms":"human-chatbot") OR ("Document

Title":"chatbot companion" OR "Abstract":"chatbot companion" OR "Index Terms":"chatbot companion") OR ("Document Title":"chatbot* relationship"
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OR "Abstract":"chatbot* relationship" OR "Index Terms"'chatbot* relationship") OR ("Document Title":"emotiona* artificial intelligence" OR

Mo (NG

"Abstract":"emotiona* artificial intelligence" OR "Index Terms":'emotiona* artificial intelligence") OR ("Document Title":"emotiona* ai" OR
"Abstract":"emotiona* ai" OR "Index Terms":"emotiona* ai"))

Range: 2005-2024

Search 2:

(("Document Title":"human-ai fri*" OR "Abstract":"human-ai fri*" OR "Index Terms'":"human-ai fri*") OR ("Document Title":"automated conver-
sational agent" OR "Abstract":"automated conversational agent" OR "Index Terms":"automated conversational agent") OR ("Document Title":"service
robot accept*' OR "Abstract":"service robot accept*" OR '"Index Terms'":'service robot accept*') OR ("Document Title":"chatbot* social" OR
"Abstract":"chatbot* social" OR "Index Terms":"chatbot* social") OR ("Document Title":"anthropomorphic cue" OR "Abstract":"anthropomorphic cue"
OR "Index Terms":"anthropomorphic cue") OR ("Document Title":"anthropomorphic design cue" OR "Abstract":"anthropomorphic design cue" OR

"Index Terms":"anthropomorphic design cue"))
Range: 2005-2024

Appendix B. Synthesis pathway

Table B.1 depicts the synthesis pathway from extracted study-level material to analytic theme. Each row preserves a representative trace from a
reported finding, argument, or observation to an initial code, a descriptive theme, and a higher-order analytical theme. The examples are illustrative
rather than exhaustive and include different evidentiary functions within the corpus. Coding was non-exclusive, so a publication or extracted unit
could support more than one synthesis element when it played a distinct and substantiated role in each.

Table B.1
Examples of the synthesis pathway.

Finding Initial code Descriptive theme Analytical theme

Users describe chatbots as friends or companions and report trust, Friendship, closeness, Relationship formation and  Trust, attachment, over-reliance, and
closeness, and relationship development [5,24,9]. relationship trajectory attachment psychosocial outcomes

Self-disclosure can deepen perceived intimacy and trust over time [57, ~ Disclosure reciprocity, Disclosure and relational Usability and relational affordances in
58]. remembered personal deepening interaction

information

Deletion, service disruption, or companion loss can produce distress Service continuity, loss, user Platform governance and Responsible adoption, platform
and continuity harms [68]. recourse service logic design, and organizational mediation

Privacy-by-design and data protection analyses emphasize consent, Data protection, accountability, Governance and Governance, privacy, and
transparency, and accountability in companion-chatbot contexts meaningful consent accountability accountability
[32,35].

Avatar presentation, gaze, emotional language, and response style Interface cues, emotional style, Anthropomorphic and Usability and relational affordances in
shape comfort and social interpretation [16,40]. avatar presentation interface cues interaction

Users may experience chatbots as supportive while also reporting Supportive use, uncertainty, Ambivalent psychosocial Trust, attachment, over-reliance, and
uncertainty, dependence, discomfort, or ambivalence [59,6,66,7, dependence, ambivalence trajectories psychosocial outcomes
39].

Table B.2 complements the worked examples with a concise codebook for the final study-level coding. UA, TA, RA, GP, and TM identify the four
analytical themes and the cross-cutting technological mediation code. The definitions and exclusion boundaries below specify how the final codes
were applied.

Table B.2
Concise codebook for final synthesis codes.

Code  Operational definition and exclusion boundary Corpus example(s)

UA Usability and relational affordances in interaction. Apply to interface, interaction, or design features that shape =~ Avatar presentation, gaze, emotional language, and
usability, social presence, warmth, familiarity, perceived reciprocity, or relational interpretation. Exclude user response style [16,40].
motives or outcomes that are not linked to an interactional or design mechanism.

TA Trust, attachment, over-reliance, and psychosocial outcomes. Apply to motivations and reported experiences Relationship development and closeness [24];
involving companionship, trust, attachment, dependence, loneliness, support, distress, or ambivalence. Exclude  dependence and ambivalence [39].
purely technical, organizational, or legal issues without a user-relational or psychosocial process or outcome.

RA Responsible adoption, platform design, and organizational mediation. Apply to product or service conditions, Deletion, service disruption, and user recourse [68];
organizational decisions, monetization, moderation, premium features, service continuity, and institutional platform and business logics [20].
responsibility. Exclude individual experiences with no platform or organizational mechanism and legal
requirements better coded as GP.

GP Governance, privacy, and accountability. Apply to data protection, consent, transparency, accountability, legal or ~ Privacy-by-design, meaningful consent, and
regulatory obligations, and safeguards for vulnerable users. Exclude general design criticism without governance,  accountability [32,35].
privacy, or accountability content.

™ Cross-cutting technological mediation. Apply when a specific technical or design mechanism connects user Disclosure reciprocity as mechanisms of relational
experience, organizational practice, or governance, including memory, personalization, prompts, avatar deepening [57,58].
embodiment, emotional response style, or service continuity. Exclude generic references to technology without
an identified mediating mechanism.

Appendix C. Study-level evidence matrix, appraisal, and framework coding

This appendix documents the contribution-type-specific critical-appraisal criteria and the study-level audit trail for the 42 formal corpus
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publications. Table C.1 operationalizes each appraisal family, and Table C.2 links every publication to its contribution type, appraisal-family code,
role-specific evidentiary category, main limitation, synthesis-element coding, framework dimension or stakeholder relevance, and framework role.
The Element(s) column applies the material-contribution rule in Section 2.8 and the operational definitions in Table B.2. Coding is non-exclusive: a
publication could contribute materially to more than one synthesis element.

Appraisal categories indicate the relative strength of each publication for its assigned role in the present synthesis and served as weighting criteria,
not exclusion criteria. Strong indicates strong support for the assigned role; moderate-to-strong indicates robust but meaningfully constrained support;
moderate indicates useful but bounded support; and limited indicates interpretive salience or issue framing with constrained support for recurrence
claims.

Appraisal-family codes. EMP-Q = MMAT-informed qualitative empirical criteria; EMP-QD = MMAT-informed quantitative descriptive criteria;
EMP-NR = MMAT-informed quantitative non-randomized or associational criteria; EMP-EXP = MMAT-informed controlled experimental criteria,
using randomized criteria when random allocation was reported and non-randomized criteria when allocation was unclear or non-randomized; EMP-
MM = MMAT-informed mixed-methods criteria, including component and integration appraisal; TECH = bespoke technical, implementation, log-
analysis, or computational-system criteria; ARG = adapted JBI-informed argument/text appraisal for conceptual, ethical, philosophical, theoret-
ical, and critical contributions; LAW/POL = adapted JBI-informed legal or policy-oriented appraisal; REV = adapted review/synthesis appraisal.

Table C.1
Contribution-type-specific critical-appraisal criteria.

Family Applied to Core criteria and claim-boundary checks

EMP-Q Qualitative empirical studies Clarity of the question; appropriateness of the qualitative approach; adequacy and transparency of sampling,
context, and data collection; coherence of analysis; grounding of findings in the data; and alignment of
interpretations and limitations with the evidence.

EMP-QD  Quantitative descriptive studies Fit of the sampling strategy; representativeness and selection limits; appropriateness and completeness of measures
and data; nonresponse or missing-data concerns; suitability of descriptive analyses; and alignment of conclusions
with a descriptive design.

EMP-NR  Quantitative non-randomized or associational Sampling and measurement quality; clarity of predictors, exposures, and outcomes; consideration of confounding;

studies completeness of outcome data; appropriateness of analysis; and avoidance of causal claims that exceed the design.

EMP- Controlled experimental studies Clarity of intervention and comparator; allocation or randomization as reported; baseline comparability; outcome

EXP measurement and completeness; adherence or intervention fidelity; appropriateness of analysis; and claim
boundaries arising from allocation and setting.

EMP- Mixed-methods studies Quality of the qualitative and quantitative components; rationale for combining them; adequacy of integration;

MM treatment of divergent findings; coherence of meta-inferences; and alignment of conclusions with the integrated
evidence.

TECH Technical, implementation, log-analysis, or System, model, and data-source description; data provenance and access; transparency of implementation and

computational-system studies evaluation; fit between evaluation and claims; reproducibility; and version, platform, or proprietary-system
constraints.

ARG Conceptual, ethical, philosophical, theoretical, or Clarity of the problem and thesis; adequacy of the source or evidence base; definition and consistent use of concepts;

critical contributions logical coherence; engagement with alternatives or counterarguments; warrant for conclusions; and explicit scope
conditions.

LAW/ Legal or policy-oriented contributions Clarity of the legal or policy question; authority, relevance, and currency of sources; jurisdictional scope;

POL transparency of interpretive method; distinction between descriptive law and normative recommendation; and
limits on transfer across jurisdictions.

REV Review or synthesis papers Clarity of question and scope; transparency of search and selection; extraction and appraisal procedures where

applicable; appropriateness of synthesis; alignment between the underlying evidence and review conclusions; and
limitations, including possible overlap with primary studies.

Synthesis element. UA = usability and relational affordances in interaction; TA = trust, attachment, over-reliance, and psychosocial outcomes; RA = Responsible
adoption, platform design, and organizational mediation; GP = governance, privacy, and accountability; TM = technological mediation.

Table C.2
Study-level evidence matrix, appraisal, and framework coding.

Ref. Type(s) Appraisal Main limitation Element Dimension(s) Framework role
(s)

[56]  Empirical qualitative EMP-Q; Taxonomy depends on sample and UA; TA Human Relationship types and well-being
taxonomy study Moderate interpretive grouping. implications

[65] Quantitative non- EMP-NR; Survey evidence supports perceptions TA Human Social interaction anxiety and fear-based
randomized / Moderate and associations; causal and clinical pathways to compulsive chatbot use,
associational survey implications remain bounded. moderated by frustration about
study unavailability

[68] Empirical qualitative EMP-Q; Focused on loss and disruption; TA; RA; Human; Continuity, deletion, service disruption,
descriptive open-ended Moderate-to- transferability is bounded by GP Organization and grief
survey study strong companion-loss cases.

[5] Empirical qualitative EMP-Q; Sample may emphasize invested users UA; TA Human Al friendship and user understanding of
interview study Moderate-to- and friendship-oriented interpretations. human-AI relationships

strong

[10] Literature review / REV; Strong Broad companionship scope; UA; TA; Human; Companionship mechanisms,
science mapping organizational and regulatory ™ Technology antecedents, mediators, moderators, and
synthesis mechanisms receive less direct attention. outcomes

[20] Conceptual / managerial ARG; Moderate Managerial framing; limited direct UA; RA Organization; Business models, companion capabilities,
analysis evidence of user harms. Human and organizational use

[62] Critical literature review REV + ARG; Normative and conceptual contribution; UA; GP; Human; Pseudo-empathy and ethical challenge to
/ socio-technical Moderate empirical grounding is secondary. ™ Technology; human essence
conceptual analysis Organization
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Ref. Type(s) Appraisal Main limitation Element Dimension(s) Framework role
(s)
[591  Mixed-method empirical EMP-MM + Top-user focus may overrepresent highly ~ UA; TA; Human; Intensive use, anthropomorphism, and
and log-analysis study TECH; engaged use; platform-specific logs RA; TM Organization; use-pattern interpretation
Moderate-to- shape inference. Technology
strong
[31] Dialectical conceptual ARG; Moderate- Dialectical conceptual analysis; UA; TA; Human; Ethical tensions in human-AlI
inquiry to-strong empirical claims depend on case RA; GP Organization companionship
interpretation.
[15]1  Longitudinal quantitative =~ EMP-NR; One chatbot and bounded observation UA; TA Human Relationship formation, change, and
empirical study Strong period; outcomes may differ in limits over time
immersive or newer companion systems.
[16]  Empirical/content EMP-NR; Early interactions over three weeks; UA; TM Human; Rapport-building language strategies and
analysis Moderate longer-term relationship development Technology social simulation
remains unexamined.
[571 Controlled quantitative EMP-EXP; Short experimental exposure limits UA; TA; Human; Disclosure, trust, reciprocity, and
experiment Moderate claims about repeated disclosure and ™ Technology interactional deepening
longitudinal trust.
[32]  Legal analysis LAW/POL; Jurisdictionally grounded legal analysis; ~ RA; GP Organization; Privacy by design, data protection, and
Strong empirical user outcomes are outside Regulator legal risks
scope.
[28] Conceptual / ARG; Limited Conceptual argument; direct empirical TA; GP Human Loneliness, recognition, and societal
philosophical argument testing remains limited. implications of Al companions
[29] Empirical mixed-methods EMP-MM; Context-specific crisis setting and TA Human Mediated empathy, resilience, and
study Moderate-to- Chinese female Replika-user focus; emotional support
strong support effects may depend on
situational stressors.
[67] Computational topic- EMP-QD + Social-media data may overrepresent TA; RA; Human; Public perceptions, privacy, trust, and
modeling / social-media TECH; vocal users and public controversies. GP Organization platform discourse
analysis Moderate
[63] Empirical qualitative EMP-Q; Exploratory qualitative design; identity UA; TA Human; Self-reflection, identity, and Al
study / digital Moderate effects remain context-specific and Technology companion mirroring
ethnography interpretive.
[6] Qualitative grounded EMP-Q; Platform-specific and self-selected TA; RA; Human; Emotional dependence, mental-health
theory Moderate-to- Reddit accounts; supports mechanism GP Organization harms, and platform-mediated
strong identification more than prevalence vulnerability
estimation.
[69] Critical media/cultural ARG; Moderate Claims are strongest for cultural framing RA; GP Human; Gendered harms, imaginaries, and critical
analysis and imaginaries; empirical recurrence Organization platform critique
claims remain limited.
[60] Empirical qualitative / EMP-Q + ARG; Purposive “Top Posts” sampling, one UA; TA; Human; Norms of friendship, intimacy, love, and
critical cultural analysis Limited Douban subgroup/platform, single- RA Technology robotized relations
researcher analysis, translation, and
inferred gender
[21] Controlled quantitative EMP-EXP; Experimental exposure constrains claims UA; TA; Human; Social presence, loneliness, and
experiment Moderate about long-term attachment and ™ Technology acceptance of Al companions
sustained companion use.
[36] Conceptual analysis ARG; Limited Empirical boundary conditions remain UA; TA; Human; Validation, deception, and emotional
to be tested. GP Technology echo chambers
[66] Empirical qualitative EMP-Q; User-review data are self-selected and UA; TA; Human; Contradictory user experiences and
user-review analysis Moderate platform-specific. RA Organization platform-specific tensions
[71 Empirical qualitative EMP-Q; Power-user uncertainty focus; broader UA; TA Human Ambivalence, uncertainty, and
study Moderate behavioral outcomes remain less relationship interpretation
developed.
[8] Empirical qualitative EMP-Q; Focused on Replika and romantic users; UA; TA Human Romantic meaning-making and intimate
study Moderate-to- transferability is bounded. human-AlI relationships
strong
[24] Mixed-method empirical EMP-MM; Single platform and self-selected users; UA; TA; Human; Relationship development, attachment,
study Moderate-to- prevalence remains uncertain. ™ Technology and Replika use
strong
[25] Systematic literature REV; Strong Broader consumer-machine scope; UA; TA; Human; Relational mechanisms, outcomes, and
review generative Al companions form part of RA; TM Technology; field positioning
the synthesis. Organization
[35]  Legal/policy case analysis ~ LAW/POL; Single-platform case; legal and policy RA; GP Organization; Privacy, transparency, compliance, and
Moderate interpretation rather than empirical Regulator platform accountability
outcome evidence.
[61] Technical review / field REV; Moderate Outlook-oriented synthesis; provides UA; TM Technology; Field development and social-chatbot
outlook design and field framing rather than Human design challenges
systematic outcome appraisal.
[58]  Qualitative longitudinal EMP-Q; Backend data practices remain partly UA; TA; Human; Disclosure over time, privacy salience,
empirical study Moderate-to- unobservable; platform-specific self- GP; TM Technology; and relational deepening
strong disclosure trajectories. Organization
[22]  Empirical qualitative EMP-Q; Interview sample of users with UA; TA Human Friendship, companionship, trust, and
interview study Moderate-to- developed Replika friendships; relationship formation
strong trajectories are context- and platform-

specific.
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Ref. Type(s) Appraisal Main limitation Element Dimension(s) Framework role
(s)
[9] Qualitative longitudinal EMP-Q; System- and sample-specific UA; TA Human Relationship trajectories and changing
empirical study Moderate-to- longitudinal evidence; broader platform user interpretations over time
strong transferability remains bounded.
[23]  Empirical qualitative EMP-Q; Self-reported experience data; TA Human Everyday social support, companionship,
thematic analysis Moderate-to- transferability depends on everyday-use and supportive use
strong and companion-app context.
[30]  Empirical qualitative EMP-Q; Self-reported experience data; TA Human Motivations, topics, and everyday uses of
thematic analysis Moderate-to- prevalence cannot be inferred. generative Al companions
strong
[471 Between-subject EMP-EXP; Brand-chatbot setting differs from UA; TA; Human; Social presence, parasocial interaction,
quantitative experiment Moderate-to- explicit companion-Al platforms. ™ Technology dialogue, and engagement
strong
[64] Conceptual philosophy ARG; Moderate Conceptual argument; does not provide UA; TA; Human; Authenticity, affective asymmetry, and
prevalence or outcome estimates. ™ Technology normative interpretation of emotional Al
[371 Opinion / conceptual ARG; Limited Opinion-style contribution; empirical UA; TA; Human; Pseudo-intimacy and social-ethical
discussion operationalization remains limited. GP Technology impacts
[38]  Theory-led qualitative EMP-Q; Single-platform and theory-led UA; TA Human Attachment dynamics and relationship
case study Moderate interpretation; limited generalizability styles
beyond Replika-style relationships.
[39] Quantitative non- EMP-NR; Causal direction between engagement TA Human Psychological dependence and
randomized / Moderate-to- and dependence remains difficult to engagement-related harms
associational study strong establish.
[40] Two controlled EMP-EXP; Specific interface manipulation; broader =~ UA; TM Technology; Avatar design, comfort, gaze, and
quantitative experiments Moderate-to- platform conditions are indirect. Human interactional interpretation
strong
[70] Quantitative non- EMP-NR; Associational questionnaire evidence; TA Human Socialization impacts and possible
randomized / Moderate longitudinal confirmation needed. displacement concerns
associational survey
study
[14]  Engineering TECH; Single proprietary system; independent UA; TM Human; Relational design, emotional response
implementation and Moderate-to- access to backend decisions and log- Technology style, system architecture, and long-term
large-scale log analysis strong generating conditions is limited. engagement

Note. The appraisal categories are role-specific evidentiary weights for this synthesis. They are not formal MMAT or JBI quality grades and should not be interpreted as
comparable risk-of-bias scores across heterogeneous contribution types.

Data availability

Data will be made available on request.
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