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Abstract. Background: Due to the increasing integration of chatbots into everyday digital systems, this study conducts
a systematic literature review (SLR) to examine human—chatbot interactions. Purpose: The purpose of this study is to
focus on the integration of artificial intelligence (AI) with human-computer interaction (HCI) principles to understand how
chatbots are used across multiple contexts, how human factors and ethical considerations are addressed, and the impact of
these interactions on UX and behaviour. Methods: The search query was applied across selected digital libraries to retrieve
relevant studies. Results: From the reviewed studies, we found different types of chatbots used, the contexts of their use,
how human and ethical factors are treated, user perceptions of the interactions, and broader implications for users’ lives.
The results reveal that chatbots used across different domains with various purposes make user interaction vary significantly
by the context of use, showing both positive and negative impacts and raising ethical concerns. Conclusion: Regarding
open gaps, aspects such as the long-term impact of chatbots, the use of Al tools by people with physical disabilities, and
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1 Introduction

Artificial intelligence (AI) refers to the capability of compu-
tational systems to perform tasks typically associated with
human intelligence, such as learning, reasoning, problem solv-
ing, perception, and decision making [Wikipedia contributors,
2025]. Chatbots are computer programs designed to simulate
human conversation through text or speech by using Al tech-
niques to understand user input and provide relevant responses
[Wikipedia contributors, 2024]. As Al-driven applications,
chatbots combine different computational approaches to in-
terpret and generate language in ways that resemble natural
human interaction. Natural Language Processing (NLP), a
subfield of Al is concerned with enabling computers to learn,
understand, and process human language [Hirschberg and
Manning, 2015].

Allowing chatbots to interpret the structure and meaning
of user input. In addition, many chatbots rely on Machine
Learning (ML) models that improve over time through user
interactions. These models can adapt their responses based
on previous conversations, user preferences, and feedback,
thereby enhancing the overall user experience (UX) [Oracle,
2024].

In this context, chatbots represent a distinct category
of Al-based interactive systems. They are distinguished by
their language-based interaction model, in which natural lan-
guage serves as the primary interface between the user and
the system. Such interaction is generally structured as turn-
taking dialogue and relies on context-aware processing, which
shapes user engagement and mediates perceptions of system
responsiveness and adaptivity [Weber and Ludwig, 2020].
As human—chatbot engagement continues to grow and these

systems become increasingly embedded in everyday digital
environments, it becomes essential to examine how such in-
teractions are designed and experienced by users [Weber and
Ludwig, 2020; Kothari and Noel Newton Fernando, 2024;
Virvou and Tsihrintzis, 2024].

Over the last decade, mobile messaging tools like What-
sApp, Telegram, and Facebook Messenger have grown signifi-
cantly, with chatbots incorporated as part of this technological
ecosystem [Merelo Guervos et al., 2023]. As a result, these
platforms have contributed to making chatbot usage a natural
part of everyday digital interactions. With the evolution and
integration of Al, they have transformed from simple tools
into constant companions capable of fulfilling users’ daily
tasks and communication needs [Skjuve et al., 2021]. As
pointed out by [Adamopoulou and Moussiades, 2020a], this
widespread adoption has reshaped users’ expectations regard-
ing the availability, responsiveness, and intelligence of digital
systems, reinforcing the importance of emotional awareness,
contextual relevance, and ethical design in chatbot develop-
ment. [Silva and Canedo, 2024] highlights that conversational
design must be approached as a distinct human-centred disci-
pline, in which textual, visual, and interactive choices directly
enhance or undermine user satisfaction, engagement, and trust.
This reinforces the need to integrate human factors such as
transparency, naturalness, and emotional resonance to prevent
interaction breakdowns and meet users’ nuanced expectations.

Diverse studies already discuss the impact of chatbots
[Rapp et al., 2021; Adamopoulou and Moussiades, 2020b;
Luo et al., 2022; Park et al., 2022; Caldarini et al., 2022;
Aumiiller et al., 2024], most of which focus on specific aspects
such as consumer satisfaction, design considerations, and
harm to graduate students. Articles that discuss the use of
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conversational agents (CAs) in customer service tend to have
a more commercial perspective and aim to determine how
to shape chatbots to gain users’ trust and satisfaction [Luo
et al., 2022; Min et al., 2021; Samonte and Lising, 2024;
Putra Antonio et al., 2023]. In contrast, studies in domains
such as mental health or student learning tend to be goal-
orientated and context-specific, often focusing on usability
and explainability within particular applications [Meng et al.,
2023; Park et al., 2024; Siddals et al., 2024; Maples et al.,
2024; Pozzi and De Proost, 2024; Wicaksono et al., 2024;
Yeh et al., 2025; Rodriguez-Ruiz et al., 2025].

Although there is a growing body of studies on the chat-
bot—user relationship, existing research has concentrated on
specific or isolated aspects, such as adoption or trust [Ng and
Zhang, 2025; Mehrotra et al., 2024; Alharbi et al., 2025],
user experience [Rapp et al., 2021; Mariano et al., 2024;
Guerino and Valentim, 2020], or ethical and privacy concerns
[Silva and Canedo, 2025; May and Denecke, 2021; Gumusel,
2025]. Fewer studies offer a systematic and integrated syn-
thesis across these dimensions. As a result, the interrelations
between chatbot types and application contexts, interaction
characteristics and user experience, reported impacts on users’
behaviour and lives, and the ways human and ethical aspects
are addressed remain insufficiently articulated in the literature,
limiting a more comprehensive understanding of human—AlI
chatbot interaction.

Therefore, to address this gap, we conduct a systematic
literature review (SLR) on human-chatbot interaction, using
an integrated perspective that jointly examines chatbot types
and application contexts, interaction characteristics, user ex-
perience, reported impacts on users’ lives, and how human
factors and ethical aspects are addressed. Through this SLR,
we aim to answer a set of research questions (RQ) designed
to map the types of chatbots and their contexts of use, clarify
the purposes of the studies, analyse how interactions are con-
ducted and perceived by users, and examine reported impacts
on users’ lives. The review also identifies how user experience
is assessed and how human factors and ethical aspects are
addressed in the literature.

In summary, the main research question guiding this re-
view is: How do studies in the HCI literature describe and
evaluate human—chatbot interactions, and what impacts on
user experience, behaviour, human factors, and ethical con-
siderations are reported across application contexts?

Results show a predominance of chatbots, especially
ChatGPT, used across various domains for different research
purposes. The user interaction varied significantly by context,
and users generally appreciated convenience, responsiveness,
emotional design, and avatar representation; however, failures
or a lack of empathy often led to reduced trust. Additionally,
the studies demonstrated that chatbots can positively impact
learning, decision-making, and emotional well-being. Ethi-
cal concerns are central across the majority of the reviewed
studies, highlighting trust, privacy, bias, epistemic injustice,
and responsible design.

This article is structured as follows. The next section
presents the background and discusses related work relevant
to this review. In the Systematic Literature Review section,
we outline the methodological process, including inclusion
and exclusion criteria, information sources, search strategy,
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and review process. We then present the results, detailing the
study selection and characteristics, followed by a discussion
of the findings.

2 Background

ELIZA was one of the earliest chatbots, developed using rule-
based patterns and word-substitution techniques without any
form of ML [Limna et al., 2023]. ELIZA simulated the op-
eration of a psychotherapist but could only generate answers
to a specific domain of topics and could not hold long con-
versations, learn, or understand the context of the discussion.
Over time, chatbot technology has transitioned from pattern-
matching approaches to more sophisticated systems powered
by ML and NLP. Today, chatbots are able to understand user
intent, manage context, and even detect emotional tone. How-
ever, several challenges remain regarding the use and adoption
of these tools, particularly in ensuring safety, ethical compli-
ance, and user-centred design [Adamopoulou and Moussiades,
2020a].

Chatbots have become very popular for several rea-
sons. First, their implementation is platform-agnostic and
requires minimal configuration [Adamopoulou and Moussi-
ades, 2020b]. They can also interpret conversation context
and answer questions 24/7, making chatbots a user-friendly
tool that can assist humans with virtually any type of knowl-
edge [Iberdrola, 2025]. Their role has expanded to include
not only functional interactions but also persistent engage-
ment with users through notifications and integration with
messaging platforms [Adamopoulou and Moussiades, 2020b].
This technology can now be found integrated into various
devices and digital services, such as virtual assistants like
Google Assistant, Apple’s Siri, and Amazon’s Alexa, gaining
adoption among users across diverse social and demographic
backgrounds.

Their integration into everyday digital systems has in-
fluenced how users interact with technology, particularly in
terms of how they perceive these systems, the emotional im-
pact of this technology, and their expectations and difficulties
in using them. These aspects highlight the importance of eval-
uating technological advancements in alignment with human
factors and HCI principles. This evaluation is key to ensuring
that these technologies enhance UX while maintaining trust,
clarity, and fairness.

According to [Belda-Medina and Calvo-Ferrer, 2022],
speech technologies (R&S) were the main reason for success-
ful human-like communication between a bot and a person.
However, the similarity between a chatbot’s behaviour and
that of a human being can present some risks.

Recent studies have highlighted concerns regarding the
broader societal and economic impacts of OpenAl’s Chat-
GPT, which bring issues such as job displacement, the digital
literacy gap, and Al-induced anxiety [Dempere et al., 2023].
Additionally, a study by [Kooli, 2023] mentions the impor-
tance of acting in a responsible and transparent manner, stating
that it could even destroy the aim of education as a mechanism
for knowledge and capacity-building processes.

Given the rapid evolution and widespread adoption of
chatbots, many research studies have attempted to better un-
derstand their design, implementation, and impact on users.
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The following section examines these studies in detail, high-
lighting their main contributions, objectives, and limitations
in order to state our objectives and contributions with this
review.

3 Related Work

There are similar studies in the literature related to our re-
search, as they also examine human-chatbot interaction, each
focusing on different aspects than our SLR. Overall, secondary
research studies can be grouped into four categories based on
their main research objectives: Technical and architectural as-
pects [Park et al., 2022; Caldarini et al., 2022; Adamopoulou
and Moussiades, 2020a], user interaction and UX [Rapp et al.,
2021], domain-specific applications [Luo et al., 2022], and
evaluation methods and metrics [Maroengsit et al., 2019].
While these studies provide valuable insights, they address
these dimensions in isolation rather than offering an integrated
perspective on human—chatbot interaction.

Regarding studies focusing on Technical and architec-
tural aspects, one paper [Park et al., 2022] stated the need to
review the technology, with a focus on recent advancements
and core research. Therefore, it introduces five different chat-
bot technologies: NLP, pattern matching, semantic web, data
mining, and context-aware computing, while also introducing
the latest technology for chatbot researchers to recognise the
current situation and channel it in the right direction. A differ-
ent study [Caldarini ef al., 2022] reviewed recent advances in
chatbots where Al and NLP are used, highlighting the main
challenges and limitations of current work and making rec-
ommendations for future research investigations. Although
these studies addressed the issue of chatbot technology and
its limitations, they did not consider any UX, ethical, or hu-
man aspects of the user-chatbot interaction, which are the
aims of this SLR. Another study [Adamopoulou and Moussi-
ades, 2020b] discusses the motivations that drive the use of
chatbots, clarifying their usefulness in a variety of areas, high-
lighting the impact of social stereotypes on chatbots’ design,
and presenting the general architecture of modern chatbots
while mentioning the main platforms for their creation.

For User interaction and UX, one article [Rapp et al.,
2021] discusses how users interact with text-based chatbots,
mapping the relevant themes, describing how people expe-
rience the chatbot in terms of satisfaction, engagement, and
trust, and addressing whether and why they accept and use this
technology, how they are emotionally involved, what kinds of
downsides can be observed in human-chatbot conversations,
and how the chatbot is perceived in terms of its humanness.
Although it explored many aspects of interaction, it did not
examine how ethical aspects were treated in much detail, as
we explored in this SLR.

For Domain-specific applications, the study by [Luo
et al., 2022] critically analysed various computational ap-
proaches used to develop state-of-the-art chatbots, also re-
viewing the usability and applications of chatbots within the
business sector. The authors specifically focused on the busi-
ness sector, while our SLR concentrates on understanding
how chatbots are used across multiple contexts.

Lastly, for Evaluation methods and metrics, the survey by
[Maroengsit et al., 2019] presents a classification of chatbot

Lutz, Matos, and Silva-Calpa, 2026

evaluation methods, analysing them in relation to different
chatbot types and identifying three primary evaluation dimen-
sions: content evaluation, user satisfaction, and chat function.
More recently, [Rocha et al., 2025] conducted a systematic
literature mapping specifically on UX evaluation technologies
for chatbots, cataloguing the methods and instruments used
to assess user experience in this domain. Although the user
perceptions of the interactions were taken into account, as-
pects such as the different types of chatbots used, the contexts
of their use, how human and ethical factors are treated, and
the broader implications on users’ lives were not considered;
these are the aspects we aim to understand with this SLR.

Regardless of the many studies examining chatbots, few
directly explore their relationship with users and the resulting
impact, especially from an ethical and behavioural standpoint.
Most existing research centres on specific domains like cus-
tomer service, mental health, or education, often with com-
mercial or practical goals. However, none of these studies
provide a comprehensive synthesis that simultaneously con-
siders UX, ethical issues, and human factors across multiple
contexts. Recognising this gap, we conducted a more in-depth
investigation into aspects that were not explored.

Observing this gap, this study proposes a review that
builds upon existing studies of CAs and chatbots by offering a
human-centred analysis of chatbot use. Our study specifically
examines the relationship between humans and chatbots, and
we seek to explore how such interactions affect UX and user
behaviour, as well as how human, ethical, and emotional
factors are considered in the current research landscape. We
integrate UX, human factors, and ethical dimensions into a
single synthesis focused on chatbots across multiple contexts.

In this review, we adopt the term chatbots to refer broadly
to conversational systems that interact with users primarily
through natural language interfaces. The reviewed studies
encompass a range of technological implementations. Among
them, seven studies examined Large Language Model (LLM)-
based chatbots, most commonly ChatGPT, while two focused
on supervised machine learning—based systems. Several stud-
ies did not clearly specify the underlying chatbot technology,
leaving the chatbot type indistinct. Although the technologies
varied across the literature, technological architecture was not
used as an inclusion or exclusion criterion in this SLR, as the
focus of the review is on human—chatbot interaction and its
reported impacts rather than on specific Al implementation
approaches.

Table 1 shows a comparison of existing secondary stud-
ies, highlighting their main objectives as well as their limi-
tations, and explicitly demonstrating how our review differs
from prior work.

4 Systematic Literature Review
(SLR)

This section outlines the SLR method, following the guide-
lines established by [Kitchenham et al., 2009] and cross-
referenced with the PRISMA 2020 expanded checklist to
ensure comprehensive reporting [Page et al., 2021a,b]. The
steps in the SLR method are documented below.
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Table 1. Comparison of existing secondary studies on chatbots and the contribution of this SLR.

Category

Definition and Limitations

Studies

Technical and Architectural
Approaches

Studies that focus on chatbot architectures, NLP techniques, and
system design. These works emphasise implementation and perfor-
mance, with limited attention to user experience, ethical concerns, or
behavioural impact.

[Adamopoulou and Moussiades, 2020b]; [Park
et al., 2022]; [Caldarini et al., 2022]

User Interaction and Experi-
ence

Studies that explore user perceptions, engagement, trust, and emo-
tional responses to chatbots. However, they tend to focus on inter-
action outcomes without deeply addressing ethical implications or
broader human factors across contexts.

[Rapp et al., 2021]

Domain-Specific
tions

Applica-

Studies that analyse chatbot use within specific domains (e.g., busi-
ness), focusing on usability and efficiency in particular contexts.
These works lack a cross-domain perspective and do not provide
a holistic understanding of human—chatbot interaction.

[Luo et al., 2022]

Evaluation Methods and Met-
rics

Studies that classify or propose evaluation methods for chatbots, fo-
cusing on metrics such as content quality and user satisfaction. They
do not consider broader ethical, behavioural, or human-centred im-
plications of chatbot use.

[Maroengsit et al., 2019]; [Rocha et al., 2025]

Adoption of AI Chatbots by
Users: A Systematic Liter-
ature Review on User Expe-
rience and Human Factors

Our study addresses the limitations identified above by providing
a comprehensive synthesis that integrates UX, human factors, and
ethical considerations across multiple domains. It offers a cross-
context analysis of how chatbot interactions influence user behaviour,

Our study

(Our study) perception, and societal impact.

41 Research Questions
The review was guided by the following Research Questions

(RQ):

* RQI1: What types of chatbots have been analysed and in
which application contexts?

* RQ2: What research aims (i.e., the main purposes of the
studies) are addressed in the analysed studies?

* RQ3: How are human—chatbot interactions characterised
and evaluated in the literature, and what user perceptions
and experiences are reported across different application
contexts?

* RQ4: What impacts of chatbot use on users’ behaviour
and everyday life are reported? RQ4.1: Within these
impacts, what evidence regarding users with physical or
cognitive difficulties is reported?

* RQ5: How are human factors and ethical considerations
addressed in the analysed studies?

With respect to RQ1 and RQ2, these questions provide
the contextual basis for the review and support meaningful
comparisons across studies. RQ1 identifies the types of chat-
bots and their application contexts, while RQ2 examines the
main purposes of each study. Understanding these elements
helps explain variations in reported outcomes and evaluation
criteria across the literature.

On this basis, RQ3 examines how human—chatbot inter-
actions are described in the reviewed studies and how user
experience (UX) is evaluated and reported through a thematic
synthesis of interaction contexts, UX evaluation approaches,
and user perceptions. RQ4 focuses on the reported impacts of
chatbot use on users’ behaviour and everyday lives, contribut-
ing to an understanding of the broader implications of chatbot
adoption in different contexts. RQ4.1 complements RQ4
by applying an inclusion lens, examining whether everyday-
life impacts are explicitly reported for users with physical or
cognitive difficulties and which inclusion or support-related
considerations are discussed. Finally, RQS5 explores how hu-
man factors and ethical considerations are addressed in the

analysed studies, enabling a comparative synthesis of these
aspects within the research domain.

Together, these questions move from contextual descrip-
tion to analytical synthesis, supporting a comprehensive un-
derstanding of interaction characteristics, user experience as-
sessment, reported impacts, accessibility considerations, and
the treatment of human and ethical aspects in the literature.

4.2 Review Protocol

A review protocol was defined prior to the execution of the
search process, specifying the research questions, search strat-
egy, inclusion and exclusion criteria, and planned data ex-
traction fields. The protocol was internally documented and
used as a guiding framework throughout the review to ensure
consistency and traceability of decisions. A pilot search was
conducted to refine the search string and verify the adequacy
of the inclusion and exclusion criteria before applying them
across all databases.

The protocol was not externally registered but was inter-
nally documented and consistently followed throughout the
review.

4.3 Search Process

The review was conducted using the ACM Digital Library,
IEEE Xplore, SpringerLink, ScienceDirect, and Web of Sci-
ence, which were selected to cover studies in Computing, HCI,
Al-based interactive systems, and related interdisciplinary
areas. During the screening process, Web of Science con-
tributed only one study to the final corpus after duplicate
removal and eligibility assessment, indicating a high degree
of overlap with the other selected sources. This reinforced
the expected overlap among broad indexing databases. Al-
though we recognise that Scopus is also a relevant source
for identifying peer-reviewed studies in these fields, it was
not included because adding another broad indexing database
would likely increase duplicate records and screening work-
load. We acknowledge that some relevant studies indexed
only in Scopus may, therefore, have been missed. This is
considered a limitation of the review and a potential threat to
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external validity.
The search dates for each database are:

* ACM Digital Library: January 15, 2026
» IEEE Xplore: January 16, 2026
 SpringerLink: January 17, 2026

* Web of Science: February 5, 2026
 ScienceDirect: February 5, 2026

To ensure consistency and comprehensive coverage
across these platforms, we developed a standardised search
string: (Artificial Intelligence OR AI) AND (Al-chatbot OR
chatbot*) AND Interaction AND user*.

The final search strategy was defined through an iterative
process involving three pilot tests. We included broader terms
such as “conversational agents" and “dialogue systems" in the
search string. However, during the pilot phase, these terms
retrieved a large volume of studies that were not within the
proposed context and did not align with our focus on mod-
ern Al-driven human-chatbot interaction. In particular, they
introduced excessive noise by retrieving studies unrelated to
the intended scope of human-chatbot interaction in Al-driven
contexts. They also lacked the specificity needed to capture
the contemporary intersection of Al, UX, and human factors.
For example, these terms retrieved studies on general dialogue
systems, voice assistants, NLP architectures, and conversa-
tional systems without empirical user evaluation, which were
outside the scope of this review.

We found that the term "chatbot" (and its variations)
functioned as the most effective overarching term for the con-
temporary period from 2020 to 2026, retrieving studies that
specifically discuss the intersection between Al, UX, and hu-
man factors. Restricting the search string to this term and its
variants allowed us to maintain a focused and highly relevant
set of studies, ensuring that our analysis was conducted within
the specific context of chatbots.

Although a publication time frame was applied, the is-
sue was not limited to the retrieval of older studies but rather
to the lack of specificity of these broader terms, which re-
duced the precision of the search results. Consequently, the
term “chatbot” (and its variations) was retained as the primary
search term, as it more effectively captured studies within the
intended scope, particularly those addressing the intersection
of Al, UX, and human factors in recent research (2020-2026).

This refinement of the search string improved the rele-
vance and focus of the retrieved studies, ensuring alignment
with the objectives of the review while maintaining a manage-
able and methodologically rigorous screening process.

Importantly, the underlying syntax for constructing
search queries was consistent across all five digital libraries,
allowing us to apply the exact same refined query to each. The
search query is: ("Artificial Intelligence"” OR "AI") AND ("Al-
chatbot" OR chatbot*) AND "Interaction" AND user*. Minor
syntax adaptations were applied when required by specific
database interfaces while preserving the semantic structure
of the query. The use of quotation marks around "Artificial
Intelligence" and "Interaction" ensured these were treated as
exact phrases, while the asterisk (*) in chatbot* and user*
allowed for variations like "chatbots" or "users," respectively.
The Boolean operators AND and OR were used to combine
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these terms effectively, targeting articles that discussed artifi-
cial intelligence or Al, specifically in relation to chatbots or
Al-chatbots and their interaction with users.

Our search was based on titles; we did not use full text
search. The filters applied pertained to the time frame and
studies in English, and we excluded the filters for surveys,
reviews, book chapters, and posters.

The screening process was conducted independently by
two reviewers at the title and abstract stages. Each reviewer
applied the inclusion and exclusion criteria to the retrieved
records. Disagreements were discussed until consensus was
reached. When consensus could not be achieved, a third
reviewer was consulted to make the final decision.

Because individual pre-consensus screening decisions
were not recorded in a structured format, it was not possible
to calculate an inter-rater reliability measure, such as Cohen’s
kappa. This is acknowledged as a limitation of the screening
process. Nevertheless, independent screening, consensus dis-
cussion, and third-reviewer arbitration were used to reduce
selection bias.

No automated inclusion decisions were performed;
screening tools such as Zotero!, Google Sheets?, and Rayyan?
were used to support the screening process and apply the se-
lection criteria.

Rayyan was used as a semi-automatic screening tool
to organise records, apply the inclusion and exclusion cri-
teria, and filter articles by title and abstract, facilitating the
filtering, tagging, and systematic application of criteria rather
than making automatic inclusion decisions. The ultimate in-
clusion/exclusion judgement remained human-driven, being
performed manually by the authors based on full-text assess-
ment where required. This approach mitigates the risk that
automated filtering could bias study selection, as Rayyan was
not used to replace human screening but to support transparent
and consistent decision-making.

4.4 Inclusion and Exclusion Criteria
Inclusion and exclusion criteria were defined to guide the
systematic selection of studies aligned with the research ques-
tions.

Studies were included if they met the following criteria:

* The study investigates human—chatbot interaction and
reports empirical user evaluation.

* The full text of the article is available.

* Articles published in the last 6 years (Jan 2020 - Jan
2026)

* The publication is peer-reviewed (journal or conference
paper).

Articles based on the following criteria were excluded:

* Duplicate articles across databases.

* Articles not in English.

* Studies focusing solely on technical Al development
without human interaction or user evaluation.

* Secondary studies (e.g., literature reviews or surveys).

Ihttps://wuw.zotero.org. Accessed on 15 June 2026

’https://workspace.google.com/products/sheets/. Ac-
cessed on 15 June 2026

3https://rayyan.ai/. Accessed on 15 June 2026
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* Book chapters, posters, editorials, or non-peer-reviewed
publications.

The time frame adopted in this study
(Jan/2020-Jan/2026) was selected to capture recent
developments in human—chatbot interaction, particularly
related to UX, behavioural responses, and ethical con-
siderations. This period reflects the rapid evolution of
conversational Al, during which the deployment of more
advanced chatbot systems has greatly influenced the way
users interact with these technologies. As a result, studies
published within this time frame are more likely to address
contemporary interaction patterns and user-related outcomes.

While advances such as LLM-based chatbots, includ-
ing systems like ChatGPT, have contributed to this shift, the
motivation for this time frame is to examine human-centred
aspects of chatbot use rather than the underlying technolog-
ical architecture. We excluded studies published prior to
this period, as they focused more on earlier generations of
CAs with different interaction characteristics from the current
systems. Therefore, this restriction was applied to keep the
review aligned with its objective of analysing recent develop-
ments in human—chatbot interaction from a human-centred
perspective.

4.5 Quality assessment

A formal methodological quality scoring system was not ap-
plied to rank or exclude studies. Instead, quality control was
ensured through predefined inclusion criteria, including peer-
reviewed publication status and the requirement for empirical
user evaluation. Studies focusing solely on technical Al devel-
opment without human interaction were excluded to maintain
alignment with the review scope. During the full-text assess-
ment, methodological clarity, transparency of research design,
and the presence of reported empirical evidence were con-
sidered to ensure the analytical robustness of the included
studies. Given the exploratory and integrative objective of
this review, studies were included based on their relevance to
the research questions and empirical grounding rather than
on numerical quality scoring.

4.6 Data Extraction

After completing the screening process, the remaining articles
were analysed in relation to each RQ. The studies were then
grouped based on common keywords and thematic subjects
to facilitate synthesis.

A structured data extraction form was developed using
Google Sheets * to collect the extracted data from each article
reviewed. The data included the chatbot type and application
context (RQ1), study objectives (RQ2), interaction design and
UX evaluation methods (RQ3), reported behavioural and life
impacts (RQ4, RQ4.1), and human factors as well as ethical
considerations (RQ5).

Each study was coded independently by two reviewers
to ensure consistency. Discrepancies were resolved through
discussion.

“https://workspace.google.com/products/sheets/. Ac-
cessed on 15 June 2026
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4.7 Data Synthesis

Quantitative data were summarised using frequency counts
to describe distributions across chatbot types, application
contexts, and reported outcomes. Qualitative data were anal-
ysed using a coding approach. A primarily deductive coding
scheme was defined in advance based on the research ques-
tions (RQs), with initial analytical categories derived directly
from them. Emerging subthemes identified across studies
were incorporated inductively during the analysis when pat-
terns were observed beyond the predefined categories. The
synthesis aimed to identify patterns, relationships, gaps, and
trends in how human—chatbot interactions and their reported
impacts are addressed in the literature.

The coding process was conducted independently by two
reviewers. Studies were assigned to categories according to
the predefined coding scheme. Discrepancies in coding were
discussed until consensus was reached. This procedure aimed
to enhance analytical consistency and reduce subjective bias
in the synthesis process.

Figure 1 illustrates each stage of the review process, in-
cluding the number of studies retrieved, screened, excluded
(with reasons), and ultimately included in the final analysis.
At the end of this paper, Tables 9 - 12 show a summary of
all 56 reviewed articles after the screening process, identi-
fied as S1, S2, ..., S56. The majority of the records excluded
during the title and abstract screening phase were removed
because they did not include UX or ethical considerations of
the examined chatbots. One article with the title “Impact of
artificial intelligence on human loss in decision making, lazi-
ness, and safety in education" was excluded after the eligibility
assessment because it was retracted from its journal.

| Identification of studies viadatabases and registers

)

Records identified from
= Databases:
] IEEE Xplore (n = 648) Records removed before
& ACM Digital Library Xplore (n screening
£ =3634) F— Duplicate records removed
5 Springer Link (n = 5362) (n=513)
k] ScienceDirect (n = 2884)
Web of Science (n = 949)
Records screened Records excluded by title
F—»
(n=12004) (n=12413)
Reports sought for refrieval Records excluded after abstract
o (n=581) — screening (n = 516)
H
: }
&
Reports assessed for eligibility Reports excluded:
(n=65) > Mot available with full access
n=>5
Mot related to the research (n
= 1)
Duplicated (n=2)
Retracted by joumal (n= 1)
Y
3
3 Studies included in review
° (n=56)
c

Figure 1. Flow diagram adapted from the PRISMA statement [Page et al.,
2021b] [Page et al., 2021a]

Figure 2 shows the number of articles selected per
database/digital library, with sixteen from /IEEE Xplore, six-
teen from SpringerLink, thirteen articles from The ACM Dig-
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ital Library, ten articles from ScienceDirect, and one from
Web of Science. Of the 56 articles, twenty-nine were published
in conference proceedings and twenty-seven were published
in journals. Most of the studies were published in 2024, as
shown in Figure 3.

Table 2 presents a structured mapping of analytical
categories, their definitions, and the corresponding studies
(S1,52,S3,...) assigned to each category.

20

Number of articles

1

|EEE Xplore SpringerLink ACM Digital Library ScienceDirect Web of Science

Databases

Figure 2. Number of included articles per database

25

20

Number of articles

2020 2021 2022 2023 2024 2025 2026
Year of Publication

Figure 3. Number of included articles per publication year

5 Results

In this section, we present the results found after answering
all five RQs following the SLR procedure.

51 RQ1: What types of chatbots have been

analysed and in which application

contexts?
Chatbots are categorised by their operational scope (generic,
cross-domain or open-domain, domain-specific) and function
(conversational or task-based) [Adamopoulou and Moussi-
ades, 2020a]. Within the operational scope, chatbots can be
classified as Generic chatbots, such as ChatGPT and Ama-
zon’s Alexa. Another category is Cross or Open-Domain
chatbots, which operate in more than one domain and are
represented by these general-purpose systems. On the other
hand, Domain-Specific chatbots focus on a particular field.
Within the operational scope, chatbots can be classified as
Conversational or Task-Based chatbots. The first is for natu-
ral conversation with users, while the second is for handling
different functions, helping users respond appropriately or
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request information, which is suitable for a commercial con-
text [Adamopoulou and Moussiades, 2020a]. Our review did
not focus on any specific type of chatbot, but we observed a
predominance of generic and conversational chatbots, as they
are the most integrated into people’s daily lives and are found
in various contexts, including psychological support, learning
environments, and general assistance.

From the reviewed studies, we found different types of
chatbots being used in various contexts. Table 3 provides an
overview of the types of chatbots used in each study, as well as
the contexts in which they were utilised. Figure 4 consolidates
the number of articles per subject, indicating which articles
mentioned chatbots used in behavioural, consumer, education,
or mental health contexts.

The classifications shown in Figure 4 were not prede-
fined from a fixed taxonomy in prior literature. Instead, they
were derived inductively through iterative coding based on
the context of use in which each study evaluated its chatbot.
Studies were coded at the descriptive level by identifying the
chatbot’s application context.

25

Number of Articles

Mental Health

Education

Behaviour Consumer
Subject

Figure 4. Number of articles per subject

In terms of types, Al-driven systems such as ChatGPT
and general chatbots dominate the research landscape. As
shown in Table 3, fourteen studies [S1, S19, S22, S23, S28,
S30, S32, S40, S45, S48, S50, S51, S52, S53] were carried
out using OpenAlI’s implementation, which, being the most
used among all studies, is only behind those conducted with
general chatbots, without analysing a specific model (19 in
total). The high number of studies on OpenAl ChatGPT is
a reflection of its global popularity, with a user base of over
180.5 million as of August 2023 [Deng et al., 2023]. These
Al tools leverage Large Language Models (LLMs) to generate
natural, human-like responses and are widely used in edu-
cational, psychological help, and decision-making contexts.
Alongside these, other Al tools integrate NLP and contex-
tual reasoning techniques to support dynamic, multipurpose
interactions.

Four articles [S1, S2, S4, S8] did not delve into any con-
text beyond AI-HCI; of these four studies, only one examined
a type of chatbot [S1]: ChatGPT.

When examining the usage context, we found a strong
alignment between chatbot types and domains. Educational
chatbots, often powered by LLMs like ChatGPT, are tailored
to promote learning outcomes and critical thinking. Other
categories, such as customer service chatbots, tend to focus
on simulating human dialogues, often with goal-orientated or
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Table 2. Context-based categories, definitions, and corresponding studies.

Category Definition Studies

Behaviour Studies that examine how chatbots influence users’ | S1 [Fabio et al., 2024], S2 [Akhtar et al., 2024], S3 [Khurana
behaviour, decision-making, ethical actions or be- | et al., 2021], S4 [Joshi and Bengler, 2024], S5 [Meng et al.,
havioural outcomes. 20241, S6 [Mubassira et al., 2025], S7 [Zimmerman et al.,

2024], S8 [Weber and Ludwig, 2020], S9 [Min et al., 2021],
S10 [Aumiiller et al., 2024], S11 [Kim et al., 2023], S19
[Rodriguez-Ruiz et al., 2025], S38 [Wong et al., 2021], S42
[Geng et al., 2025], S43 [Shahid et al., 2025], S45 [Wang
et al., 2025], S46 [He et al., 2025], S49 [Kang et al., 2025],
S50 [Mayerhofer ef al., 2025], S55 [Tsumura and Yamada,
2025], S56 [Thalhammer, 2025]

Consumer Studies that evaluate chatbots in consumer contexts | S9 [Min et al., 2021], S11 [Kim et al., 2023], S12 [Saoud
such as customer service, e-commerce, online shop- | and Romman, 2024], S13 [Putra Antonio et al., 2023], S14
ping, service satisfaction and customer experience. [Balaji and Rao, 2024], S15 [Rani et al., 2024], S16 [Ding

and Najaf, 2024], S17 [Verma et al., 2024], S18 [Liu ez al.,
2022], S31 [Haugeland et al., 2022], S41 [Sauka et al., 2026],
S54 [Hasselwander and Lah, 2026]

Education Studies that analyse chatbots in educational settings, | S19 [Rodriguez-Ruiz et al., 2025], S20 [Virvou and Tsihrintzis,
including learning outcomes, student experiences, aca- | 2024], S21 [Jain et al., 2024], S22 [Kothari and Noel New-
demic integrity, classroom support, and Al-assisted | ton Fernando, 2024], S23 [Karatas et al., 2024], S24 [Wicak-
learning processes. sono et al., 2024], S35 [Wang et al., 2022], S37 [Ludin

et al., 2022], S40 [Adnin et al., 2025], S44 [Zhao, 2025],
S47 [Marmolejo-Ramos et al., 2026], S48 [Atcheson et al.,
2025], S51 [Alshammari et al., 2025], S52 [Alshammari and
Babu, 2025]

Mental Health | Studies that evaluate chatbots in mental health, well- | S25 [Yeh et al., 2025], S26 [Peng et al., 2024], S27 [Park et al.,
being, or emotionally sensitive contexts, including | 2024], S28 [Siddals et al., 2024], S29 [Pozzi and De Proost,
counselling, companionship, support tools, and health- | 2024], S30 [Maples et al., 2024], S32 [Kang and Hong, 2025],
related psychological outcomes. S33 [Shan et al., 2022], S34 [He et al., 2022], S36 [Chung

etal.,2021], S37 [Ludin ez al., 2022], S38 [Wong et al., 2021],
S39 [Chagas et al., 2023], S53 [Jung et al., 2025]
Table 3. Context x Chatbot type
Context x Chatbot type | ChatGPT Amazon’s AI General Others

General AI-HCI

S1 [Fabio et al., 2024]

S2 [Akhtar et al., 2024], S4 [Joshi and
Bengler, 2024], S8 [Weber and Ludwig,
2020]

Design of chatbots inter-
faces

S32 [Kang and Hong, 2025]

S5 [Meng et al., 2024], S10 [Aumiiller
etal.,2024], S15 [Rani et al., 2024], S31
[Haugeland et al., 2022]

S3 (ChatrEx [Khurana er al., 2021], S6
(EmoBot) [Mubassira et al., 2025]

Emotional

S6 (EmoBot) [Mubassira ez al., 2025]

Relationship

S7 [Zimmerman et al., 2024]

E-commerce/ Consumer

S11 [Kim et al., 2023], S14 [Bal-
aji and Rao, 2024]

S9 [Min et al., 2021], S12 [Saoud and
Romman, 2024], S13 [Putra Antonio
et al., 2023], S15 [Rani et al., 2024],
S16 [Ding and Najaf, 2024], S18 [Liu
et al., 2022], S41 [Sauka et al., 2026],
S54 [Hasselwander and Lah, 2026]

S11 (Imaginary Al Agent) [Kim et al.,
2023], S17 (Voice-activated chatbots)
[Verma et al., 2024]

General education use

S19 [Rodriguez-Ruiz et al.,
2025], S22 [Kothari and Noel
Newton Fernando, 2024], S23
[Karatag et al., 2024], S40
[Adnin er al., 2025], S51 [Al-
shammari er al., 2025], S52
[Alshammari and Babu, 2025],
S48 [Atcheson et al., 2025], S47
[Marmolejo-Ramos et al., 2026],
S44 [Zhao, 2025]

S19 [Rodriguez-Ruiz ez al., 2025], S20
[Virvou and Tsihrintzis, 2024], S21
[Jain et al., 2024], S24 [Wicaksono et al.,
2024]

Trust

S9 [Min et al., 2021], S16 [Ding and Na-
jaf, 2024], S24 [Wicaksono et al., 2024],
S33 [Shan et al., 2022], S39 [Chagas
etal.,2023]

S27 (Dialogflow) [Park er al., 2024],
S35 (SnehAl) [Wang et al., 2022]

Mental health

S28 [Siddals ez al., 2024], S30
[Maples et al., 2024], S53 [Jung
et al., 2025]

S26 [Peng et al., 2024], S33 [Shan et al.,
2022]

S25 (Woebot app) [ Yeh et al., 2025], S27
(Dialogflow) [Park et al., 2024], S28
(Pi and Kindroid) [Siddals et al., 2024],
S29 (Karim) [Pozzi and De Proost,
2024], S34 (XiaoE) [He et al., 2022],
S36 (Dr. Joy) [Chung et al., 2021],
S37 (Aroha) [Ludin et al., 2022], S38
(Claimlt) [Wong et al., 2021]

Behavior

S45 [Wang et al., 2025], S50
[Mayerhofer et al., 2025]

S42 [Geng et al., 2025], S43 [Shahid
et al., 2025], S46 [He et al., 2022],
S49 [Kang et al., 2025], S55 [Tsumura
and Yamada, 2025], S56 [Thalhammer,
2025]
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domain-specific anthropomorphic designs. Within the educa-
tional context, we found fourteen articles [S19, S20, S21, S22,
S23, S24, S35, S37, S40, S44, S47, S48, S51, S52]. Eight of
them [S19, S22, S23, S40, S44, S48, S51, S52] specifically
focused on ChatGPT, while all the others addressed the use
of chatbots in general, with the exceptions of articles S35 and
S37, which deal with a specific type of chatbot. Meanwhile,
seven studies [S3, S5, S6, S10, S15, S31, S32] focused on the
design of chatbot interfaces. Four of them addressed chatbots
in general [S5, S10, S15, S31]; one used ChatrEx [S3], a
specific type of chatbot designed to help evaluate the design
of this type of tool; another article [S6] used EmoBot, an
emotionally aware chatbot designed to detect and respond to
users’ emotions; and another [S32] used ChatGPT 4.0. The
authors [S6] sought to understand how people interacted with
the platform and looked for improvements for a better UX.
Beyond OpenAl, five studies [S40, S45, S49, S54, S56] have
begun to explore the impact of alternative models, including
Google Gemini, Microsoft Copilot, Claude, and custom-built
agents like ExplainitAl

Six studies explored user trust in chatbots [S9, S16, S24,
S27, 833, S35, S39], and five of them [S9, S16, S24, S33,
S39] did not specify which type of chatbot was analysed. Two
studies [S9, S16] about trust addressed the topic within the
context of consumption, both of which seek to understand the
best ways to make consumers feel comfortable and provide
good service. Another study [S24] examined it within the
educational context, aiming to discover whether higher educa-
tion students are able to use the tool for college assignments
without compromising their academic integrity. The authors
also seek to show how students can trust chatbots. One study
[S27] explored feelings of trust in the context of mental health
in order to see how confident people feel about receiving med-
ical recommendations from a chatbot compared to when they
receive them from another human.

Two articles [S11, S14] used Amazon’s Al as a reference,
both within a commercial context. One of them [S11] also
used an imaginary Al agent for the study. Another article on
the same topic used voice-activated chatbots; however, most
studies in this category [S9, S12, S13, S15, S16, S18, S54]
have not delved into any specific type of chatbot.

One study in particular [S7] focused on the relationship
between humans and Al The authors addressed a wide range
of forms and impacts that this relationship can have. No
specific type of chatbot was the focus of the study.

Focusing on articles related to mental health, we found
that nine out of twelve studies discussed specific types of
chatbots [S25, S27, S28, S29, S30, S34, S36, S37, S38, S53].
Three of them [S28, S30, S53] delved into OpenAI’s ChatGPT,
as can be seen in Table 3. Two studies [S26, S33] do not focus
on any type of chatbot, approaching them in a general way
and seeking to understand their impact on social interaction,
especially among lonely individuals.

Eight studies [S42, S43, S45, S46, S49, S50, S55, S56]
investigate how users perceive and interact with Al, exploring
conversational explainable Al (XAI) interfaces [S46], cultural
perceptions of explainability [S49], and multimodal accessi-
bility tools [S56]. One study [S45] evaluates and compares
user performance in ChatGPT and Google Gemini, while
another study [S55] focuses on computer-animated agents
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designed for reflective support, trust, and empathy.

5.2 RQ2: What research objectives are
addressed in the analysed studies?

For this RQ, we analysed the purpose of each of the 56 re-
viewed studies. These studies address a wide array of top-
ics, resulting in seven distinct categories: Ethical Aspects,
Chatbots in Education, Chatbots in Healthcare & Well-Being,
Chatbot Avatars & User Perception, Chatbots & Customer
Experience, Enhancing Al User Interaction, and Explainable
Chatbots.

The Ethical Aspects category consists of studies that
mention the ethical aspects of human-chatbot interaction and
is divided into three subcategories: Conversational Al: UX
& Ethics, Chatbot Trust & Adoption Drivers, and Chatbots
& Epistemic Injustice. Conversational Al: UX & Ethics in-
cludes four studies [S2, S4, S6, S8] that explore how NLP
and ethical considerations influence user experience, propose
adaptive human-Al interaction models, and set design quality
criteria. Chatbot Trust & Adoption Drivers contains four stud-
ies [S9, S12, S24, S27], examining factors such as attention to
the needs of users, empathy, contextual comprehension, and
perceived ease of use that build user trust and drive chatbot
adoption, including the development of trust frameworks for
various sectors. One study [S27] examined a serial media-
tion mechanism to test whether the human representation of
chatbots affects people’s trust in them and whether they fol-
low their recommendations more closely. Finally, Chatbots &
Epistemic Injustice is represented by three studies [S29, S40,
S56] that address the harm to individual humans as knowers
and to users’ ability to understand, framing it as a form of
participatory injustice caused by chatbots [S29], also mention-
ing the ’shadow’ side of Al and academic integrity regarding
GenAl [S40], as well as accessibility and inclusive design for
users with disabilities [S56].

Chatbots in Education include eleven studies [S1, S19,
S21, S22, 823, S25, S30, S44, S47, S51, S52] exploring the
role of chatbots in human-computer interaction within ed-
ucational settings, examining their theoretical foundations,
applications, and challenges, with a focus on language learn-
ing, critical thinking, and group counselling. A study [S19]
analysed how factors such as self-control, self-esteem, and
self-efficacy influence the use of Al tools among university
students, while others [S22, S23, S1] investigated ChatGPT’s
impact on decision-making, privacy concerns, and learning
outcomes. Together, these studies offer information on the
benefits, such as facilitating the creation of learning materi-
als, engaging students through interactive questioning, and
the overall enrichment of the teaching process; as well as
limitations, such as identifying deep structural and pragmatic
errors in learners’ writing and enhancing language skills. One
study [S47] examined cross-national adoption patterns, an-
other study [S44] focused on specific professional contexts
like medical education, and two other studies [S51, S52] con-
ducted structural analyses using acceptance models.

Chatbots in Healthcare & Well-Being include ten studies
[S32, S33, S34, S35, S36, S37, S38, S39, S50, S53] that fo-
cus on chatbots in health-related contexts. Two studies [S33,
S39] evaluated the quality of user interaction with COVID-19
response chatbots, examining overall UX, strengths, and out-
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comes in both real-world and simulated scenarios. Similarly,
other studies [S32, S36, S38] conducted usability and feasi-
bility assessments of chatbot prototypes designed for clinical,
perinatal, or sensitive family contexts, aiming to inform clin-
ical studies by identifying gaps and behavioural intentions.
Two studies [S50, S53] compared the use of LLMs in daily
mental health support and health-related information-seeking
with traditional search interfaces. One study [S36] tested
both the clinical effectiveness and nonclinical performance
of a CBT-based mental health chatbot, while another Study
[S35] applied Gibson’s theory of affordances to examine how
a chatbot can educate adolescents and young adults on sexual
and reproductive health.

Chatbot Avatars & User Perception has nine studies [S7,
S10, S25, S26, S28, S42, S43, S49, S55], which aim to ex-
plore how users perceive and interact with chatbot avatars,
particularly focusing on gender representation, personaliza-
tion, and psychological factors. They examine how design
elements, such as anthropomorphic or gender-neutral features,
influence acceptance, customisation choices, and continued
use. In addition, they investigate how user characteristics,
such as gender and loneliness, affect preferences and usage
intentions for conversational Al, especially in emotional and
mental health contexts.

Chatbots & Customer Experience comprises seven stud-
ies [S11, S13, S14, S15, S16, S18, S31] that examined how
chatbot interactions influence customer satisfaction, loyalty,
and brand advocacy. They highlighted the roles of usability,
personalization, interface design, and trust, particularly in
service bots and robo-advisors. Additionally, these studies in-
vestigated how non-human agents in service settings affect un-
ethical behaviour and how interactivity and perceived human-
ness influence trust and adoption intentions in e-commerce,
with trust acting as a mediating factor in these relationships.

Enhancing AI User Interaction has four studies [S5, S17,
S45, S46] focused on enhancing Al-assisted user interac-
tions. One developed design features to support flexible,
goal-orientated query formulation without relying on rigid
prompts, while the other examined the benefits and challenges
of voice-activated chatbots across industries and their impact
on customer experience.

Lastly, Explainable Chatbots present a study [S3] that
explores the design of explainable chatbot interfaces in an
application that explains the underlying workings of a chatbot
during a breakdown.

In Table 4, we can visualise all categories along with
each of their subcategories, objectives, and articles; in Figure
5, we can see the number of articles in each category for RQ2.

5.3 RQ3: How are human-chatbot

interactions characterised and
evaluated in the literature, and what
user perceptions and experiences are
reported across different application
contexts?
In this RQ, we explored the way users perceive and interact
with Al systems according to the 56 reviewed studies. These
studies cover an extensive range of topics that we grouped
into seven diverse categories, each related to the context of
use of the mentioned chatbot, as the manner in which the inter-

Lutz, Matos, and Silva-Calpa, 2026

Number of Articles

Ethical ~ Chatbots in Chatbots in ~ Chatbot
Aspects

Chatbots & Enhancing Explainable
Education Healthcare Avatars & Customer Al User Chatbots
User Experience Interaction
Well-Being Perception

Category

Figure 5. Number of articles per category

action was carried out differed in each context of use: Ethical
Aspects, Chatbots in Education, Chatbots & Customer Experi-
ence, Chatbot Avatars & User Perception, Enhancing Al User
Interaction, Al for Data Query & Insights, and Participatory
Injustice in AL These categories result from subdividing the
research based on the specific context of human-Al interaction
observed within the studies, derived inductively through iter-
ative coding based on the context of use in which each study
evaluated its chatbot. These initial codes were then grouped
into higher-level categories by comparing similarities across
studies and merging similar contexts.This approach allows us
to delve deeper into how the interplay between users and Al
systems manifests in different application areas.

The Ethical Aspects category is divided into five sub-
categories: Al in Health, Conversational Al: UX & Ethics,
Chatbot Trust & User Acceptance, Chatbot Trust & Adoption
Drivers, and Al Ethics: Education & Professional Features.
Al in Health encompasses sixteen studies [S4, S8, S11, S25,
S27, S30, S32, S33, S34, S35, S36, S37, S38, S39, S50, S53]
that focus on advancing the design and understanding of con-
versational Al, with a notable emphasis on its applications
and ethical implications within the health domain. They in-
vestigate how to optimise UX through adaptive interaction
strategies, which are particularly relevant for digital health
assistants used in symptom checking or preliminary diagno-
sis. They also describe how interaction was carried out and
how it was experienced by users in real-world and experi-
mental healthcare settings. The main aspects of natural com-
munication explored are sensible questioning behaviour for
breakdowns, contextual understanding, the ability to handle
complex queries, and natural voice output, which are impor-
tant factors for effective, empathetic, and healthy interactions.
Their research also explores the ethical implications of Al
interaction, including how human-like Al can influence user
behaviour and trust, even in sensitive health contexts. Stud-
ies examine the psychological impact of perceived human
representation in chatbots, investigating how it affects trust
and compliance with health recommendations, particularly
from chatbot counsellors. Furthermore, research explores
the role of Al tools in reducing anxiety and depression and
nuanced user relationships with AI companions, highlight-
ing their perceived social support for lonely or vulnerable
individuals. Conversational Al: UX & Ethics encompasses
six studies [S2, S3, S17, S40, S41, S46], focusing on ad-
vancing conversational Al through qualitative methodologies
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Table 4. RQ2 - Categories, Subcategories, Objectives, and Articles

Category

Subcategories

Objective

Articles

Ethical Aspects

Conversational Al: UX & Ethics

Explore how NLP and Ethics influence UX,
proposing adaptive human-Al interaction mod-
els and setting design quality criteria.

S2 [Akhtar et al., 2024], S4 [Joshi and Bengler, 2024],
S6 [Mubassira et al., 2025], S8 [Weber and Ludwig,
2020], S40 [Adnin er al., 2025]

Chatbot Trust & Adoption Drivers

Explore drivers of trust and adoption, such as
empathy, user needs, ease of use, contextual
understanding and Human Representation of
Chatbots

S9 [Min et al., 2021], S12 [Saoud and Romman, 2024],
S24 [Wicaksono et al., 2024], S27 [Park et al., 2024],
S41 [Sauka et al., 2026], S54 [Hasselwander and Lah,
2026]

Chatbots & Epistemic Injustice

Address the epistemic harm caused by chatbots,
affecting users’ ability to understand and act as
knowers.

S29 [Pozzi and De Proost, 2024], S56 [Thalhammer,
2025]

Chatbots in Education

Explore the role of chatbots in human-computer
interaction within educational settings, examin-
ing their theoretical foundations, applications,
and challenges, with a focus on language learn-
ing, critical thinking, and group counselling

S1 [Fabio et al., 2024], S19 [Rodriguez-Ruiz et al.,
2025], S21 [Jain et al., 2024], S22 [Kothari and Noel
Newton Fernando, 2024], S23 [Karatas et al., 2024],
S25 [Yeh et al., 2025], S30 [Maples et al., 2024], S44
[Zhao, 2025], S47 [Marmolejo-Ramos et al., 2026],
S48 [Atcheson et al., 2025], S51 [Alshammari ef al.,
2025], S52 [Alshammari and Babu, 2025]

Chatbots in Healthcare & Well-Being

Investigate chatbots in health-related contexts,
including COVID-19 response chatbots and pro-
totypes designed for clinical, perinatal, or sen-
sitive family settings. Assess usability, feasibil-
ity, and behavioural intentions to inform future
clinical studies, and evaluate both clinical effec-
tiveness and nonclinical performance in mental
health and educational health applications.

S32 [Kang and Hong, 2025], S33 [Shan ez al., 2022],
S34 [He et al., 2022], S35 [Wang et al., 2022], S36
[Chung et al., 2021], S37 [Ludin et al., 2022], S38
[Wong et al., 2021], S39 [Chagas et al., 2023], S50
[Mayerhofer et al., 2025], S53 [Jung et al., 2025]

Chatbot Avatars & User Perception

Study how users perceive chatbot avatars, in-
cluding aspects such as gender representation,
anthropomorphism, and psychological impact.

S7 [Zimmerman et al., 2024], S10 [Aumiiller et al.,
2024], S25 [Yeh et al., 2025], S26 [Peng et al., 2024],
S28 [Siddals et al., 2024], S42 [Geng et al., 2025], S43
[Shahid et al., 2025], S49 [Kang et al., 2025], S55
[Tsumura and Yamada, 2025]

Chatbots & Customer Experience

Examine how chatbot interactions influence cus-
tomer satisfaction, loyalty, and brand advocacy.
Emphasize the roles of usability, personaliza-
tion, interface design, interactivity, perceived
humanness, and trust (including trust as a medi-
ating factor), while also investigating how non-
human agents in service settings may affect un-
ethical behaviour and adoption intentions.

S11 [Kimetal.,2023], S13 [Putra Antonio et al., 2023],
S14 [Balaji and Rao, 2024], S15 [Rani e al., 2024],
S16 [Ding and Najaf, 2024], S18 [Liu et al., 2022], S31
[Haugeland ez al., 2022]

Enhancing Al User Interaction

Develop and evaluate methods to improve user
interaction with Al, such as voice interfaces,
without relying on rigid prompts

S5 [Meng et al., 2024], S17 [Verma et al., 2024], S45
[Wang et al., 2025]

Explainable Chatbots

Explore the design of explainable chatbot inter-
faces in an application that explains the underly-
ing workings of a chatbot during a breakdown.

S3 [Khurana et al., 2021], S46 [He et al., 2025]
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(document reviews, interviews, open-ended questionnaires)
and technical advancements (keyword extraction, contextual
understanding) to enhance language comprehension and re-
sponse relevance, alongside usability studies on transparency
and trust for explainable Al interfaces. They noticed that chat-
bots have demonstrated their value and effectiveness in tasks
including customised recommendations, task automation, and
information retrieval. However, at the same time, users were
more likely to lose trust and less likely to continue using these
chatbots after experiencing a breakdown, especially when
engaged in complex tasks. Chatbot Trust & User Acceptance
includes two studies [S16, S28], exploring how high interac-
tivity and satisfied user expectations foster trust and adoption,
noting positive user perceptions (e.g., viewing chatbots as
an emotional sanctuary’) despite concerns like privacy and
technological immaturity. Chatbot Trust & Adoption Drivers
contains one study [S24], which quantitatively investigates
factors influencing student trust in chatbots using Structural
Equation Modeling (SEM) and questionnaire-based data col-
lection. Lastly, AI Ethics: Education & Professional features
one study [S20] that introduces a comprehensive framework
designed to optimise Al performance within educational con-
texts, with a primary focus on ethical responsibility, protecting
privacy, and ensuring secure data collection, storage, and us-
age through robust data governance policies. As in education,
social robots with affective capabilities can detect students’
emotional states and adapt their teaching methods to better
suit individual needs. This ability to respond to emotional
feedback can create more engaging and supportive learning
environments, helping students feel understood and motivated.
Robots that respond to emotions within specific contexts can
enhance human-robot interactions.

Chatbots in Education comprises seven studies [S19,
S23, S44, S47, S48, S51, S52] that investigate the impact
and implications of chatbots, particularly ChatGPT, within
educational settings. These studies aim to explore how Al
affects students’ learning experiences, including their engage-
ment, motivation, and skill acquisition in various subjects,
notably foreign language learning. Research in this area exam-
ines both the strengths and challenges of integrating Al into
education, collecting student perspectives on its perceived ad-
vantages and limitations, as well as suggestions for effective
implementation. Methodologies often involve quantitative
approaches, such as cross-sectional ex-post facto designs us-
ing self-reported questionnaires among university students.
Some studies specifically assess the influence of Al famil-
iarity on critical thinking abilities, highlighting the potential
for conscientious Al interaction to improve cognitive skills.
Additionally, this category addresses ethical concerns related
to Al use in education, such as student vulnerability due to
a lack of training and increasing concerns about safety and
privacy with widespread adoption.

Chatbots & Customer Experience covers five studies
[S13, S14, S18, S31, S54] that quantitatively assess how chat-
bot interactions influence customer satisfaction and behaviour.
These studies used online surveys to collect data from online
shoppers, focusing on aspects such as ease of use, response
speed, and information accuracy. They focused on identifying
significant relationships between chatbot features and user
satisfaction using regression analysis. Although the research

Lutz, Matos, and Silva-Calpa, 2026

backgrounds vary and extensively analyse UX, there are no
explicit ethical considerations or detailed user perceptions
beyond satisfaction.

Chatbot Avatars & User Perception includes five studies
[S10, S26, S42, S43, S55] exploring how user perception
and interaction with chatbot avatars influence acceptance and
usage, with a particular focus on gender representation, an-
thropomorphism, and the emotional needs of users. Studies
indicate that the perceived gender of an avatar can significantly
impact the user’s intention to use a chatbot. Additionally, the
research questions suggest that although anthropomorphic
or gender-neutral designs might aim to prevent stereotypical
representations, empirical evidence indicates that human-like
qualities may lead to higher user acceptance and foster emo-
tional bonds, especially for lonely individuals seeking social
connections.

Enhancing AI User Interaction includes three studies
[S6, S15, S45] that synthesise existing knowledge and pro-
pose design adjustments. While one study [S15] reviews
interactions from various systems to provide a comprehen-
sive overview of HCI concepts, drawing from textbooks and
expert-created materials, the other [S6] directly enhances UX
by assessing pre-interaction expectations and post-interaction
feedback with emotion-generating chatbots. The goal is to
identify the gaps between user desires and actual Al perfor-
mance, suggesting specific adjustments to improve alignment
and the overall HCI experience.

Al for Data Query & Insights includes a study [S5] fo-
cused on improving Al-assisted user interactions, specifically
within the domain of log management and security monitoring.
It emphasises the derivation of information and functional
requirements through interviews with domain experts, high-
lighting the need to enable users to efficiently search, filter,
and analyse log data by using relevant keywords, platform-
native syntax, timeframes, and search categories, ultimately
aiming to improve the way users query and gain insight from
complex system data.

Furthermore, Participatory Injustice in Al includes a
study [S29] that critically examines epistemic injustice within
Al development, specifically focusing on participatory in-
justice. The study highlights a case where individuals were
treated merely as "testing subjects" rather than as potential par-
ticipants in discussions about application development.These
findings, based on prejudice and stereotypes, can lead to in-
dividuals being epistemically disempowered or "disabled"
when their contributions are not taken seriously, especially
regarding mental health concerns.

In Table 5, we can visualise all categories along with
each of their subcategories, objectives, and articles. In Figure
6, we can see the number of articles in each category for RQ3.

Additionally, we will look at how UX is rated across the
systems mentioned in each study. These studies cover a range
of topics, leading to eight distinct categories: Mixed User
Evaluation and Framework Assessment, Rated UX and Demo-
graphic Analysis, Experimental Designs and Diverse Samples,
Outcome-Based Performance Assessment, Comprehensive
Demographic and Performance Assessment, Quantitative As-
sessment, Al Impact on User Well-being and Behaviour, and
Usability Evaluation for Different User Groups. Itis important
to highlight that some studies did not provide any evidence
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Table 5. RQ3 — Thematic Categorization of Human-AlI Interaction Contexts and Study Objectives

Category

Subcategories

Objective

Articles

Ethical Aspects

Al in Health

Investigate the design, ethics, and interaction
strategies of conversational Al in health con-
texts, focusing on empathy, breakdowns, trust,
mental health impacts, and real-world user ex-
perience in clinical and public health settings.

S4 [Joshi and Bengler, 2024], S8 [Weber and Ludwig,
20201, S11 [Kim et al., 2023], S25 [Yeh et al., 2025],
S27 [Park et al., 2024], S30 [Maples et al., 2024], S32
[Kang and Hong, 2025], S33 [Shan ef al., 2022], S34
[He et al., 2022], S35 [Wang et al., 2022], S36 [Chung
etal.,2021], S37 [Ludin ef al., 2022], S38 [Wong et al.,
2021], S39 [Chagas et al., 2023], S50 [Mayerhofer
et al., 2025], S53 [Jung et al., 2025]

Conversational Al: UX & Ethics

Advance conversational Al through qualitative
and technical methods to improve comprehen-
sion and trust, highlighting breakdown effects
on user perception.

S2 [Akhtar et al., 2024], S3 [Khurana et al., 2021],
S17 [Verma et al., 2024], S40 [Adnin et al., 2025], S41
[Sauka et al., 2026], S46 [He et al., 2025]

Chatbot Trust & User Acceptance

Explore how interactivity and fulfilled expecta-
tions build trust and adoption, even in emotion-
ally sensitive uses.

S16 [Ding and Najaf, 20241, 528 [Siddals ef al., 20241,
S41 [Sauka ef al., 2026]

Chatbot Trust & Adoption Drivers

Quantitatively investigate factors influencing
student trust in chatbots using Structural Equa-
tion Modeling (SEM) and questionnaire-based
data collection.

S24 [Wicaksono et al., 2024]

Al Ethics: Education & Professional

Introduce an ethical framework for educational
Al, emphasising privacy, governance policies,
and emotional adaptability.

S20 [Virvou and Tsihrintzis, 2024]

Chatbots in Education

Examine AI’s influence on student engagement,
motivation, learning outcomes, and ethical con-
cerns in educational settings.

S19 [Rodriguez-Ruiz et al., 2025], S23 [Karatas et al.,
2024], S44 [Zhao, 2025], S47 [Marmolejo-Ramos
et al., 2026], S48 [Atcheson et al., 2025], S51 [Al-
shammari ef al., 2025], S52 [Alshammari and Babu,
2025]

Chatbots & Customer Experience

Analyze how chatbot interactions influence cus-
tomer satisfaction and behaviour, using quanti-
tative and experimental methods.

S13 [Putra Antonio et al., 2023], S14 [Balaji and Rao,
20241, S18 [Liu et al., 2022], S31 [Haugeland et al.,
2022], S54 [Hasselwander and Lah, 2026]

Chatbot Avatars & User Perception

Explore how chatbot avatar features, such as
gender and anthropomorphism, affect accep-
tance and emotional connection, especially for
socially isolated users.

S10 [Aumiiller et al., 2024], S26 [Peng et al., 2024],
S42 [Geng et al., 2025], S43 [Shahid et al., 2025], S55
[Tsumura and Yamada, 2025]

Enhancing Al User Interaction

Identify UX gaps by synthesising interaction
studies and emotional feedback to guide design
improvements in HCL.

S6 [Mubassira et al., 2025], S15 [Rani et al., 2024]

Al for Data Query & Insights

Improve data query efficiency through expert-
informed design for log management and secu-
rity monitoring systems.

S5 [Meng et al., 2024]

Participatory Injustice in Al

Examine how epistemic injustice occurs in
AI development when individuals are treated
merely as "testing subjects”, especially in men-
tal health-related contexts.

S29 [Pozzi and De Proost, 2024]
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that the evaluation process was carried out, and many did
not mention the number of participants involved; it was only
stated that the evaluation process was conducted, but no infor-
mation was given about the kind or number of participants;
therefore, we cannot generalise the results since they would
not be valid for use in other studies.

Starting with Mixed User Evaluation and Framework As-
sessment, it encompasses eleven studies [S2, S3, S9, S11, S12,
S20, S23, S32, S39, S45, S48] that use various methods to
assess UX, often revealing mixed evaluations of Al tools. One
study [S9] found ambivalent consumer opinions on Al accep-
tance; another study [S20] assessed Al performance against
pedagogical principles through student feedback. Five stud-
ies [S2, S3, S11, S12, S23] used various data collection and
analysis techniques: one study [S12] employed a five-point
Likert scale in an online survey, and another [S2] described
a comprehensive research methodology integrating ethical
and UX considerations. Similarly, one study [S39] employed
a convergent parallel mixed methods design, using both a
post-task usability survey with real chatbot users and inter-
views based on simulated interactions to explore UX. Another
study [S32] also used a mixed methods design by combining
structured quantitative items with qualitative questions on
strengths and areas for improvement.Three other studies [S3,
S11, S23] combined statistical tests with qualitative analysis
to explore user perceptions of usefulness, transparency, and
trust, particularly regarding breakdown recovery and critical
thinking. These studies often involved diverse student pop-
ulations, analysing demographic data to understand varied
experiences. Two studies S45, S48] employed multi-phase
interviews and long-term development meetings to capture
user perceptions of GenAl ecosystems and disability-related
impacts.

In the Rated UX and Demographic Analysis, nine stud-
ies [S6, S10, S19, S26, S36, S38, S41, S46, S55] quantify UX
through explicit rating systems and provide detailed demo-
graphic breakdowns of participants. These studies used differ-
ent methods, such as a 0-10 scale for chatbot performance [S6],
five-point Likert scales for aspects such as conversational Al
usage and anthropomorphism [S26], and self-reported ques-
tionnaires to assess user traits and Al tool use [S19]. They also
gathered extensive demographic data, including age, gender,
education, and occupation of various populations in differ-
ent countries. In healthcare-related settings, one study [S36]
evaluated usability using the USE (usefulness, ease of use,
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ease of learning, and satisfaction) questionnaire, reporting
that ease of learning achieved the highest mean score, fol-
lowed by ease of use, satisfaction, and usefulness. Similarly,
another study [S38] assessed UX through a chatbot usability
questionnaire, where parents rated ease of use and overall
satisfaction on a five-point scale, supported by qualitative
feedback describing the chatbot as a successful and positive
tool. One study [S55] uses validated empathy and trust ques-
tionnaires to measure behavioral adaptation, while two other
studies [S41, S46] use experimental designs to quantify how
explainability and anthropomorphism correlate with trust in
high-stakes environments.

In Experimental Designs and Diverse Samples, including
seven studies [S16, S25, S29, S30, S37, S42, S43,],various ex-
perimental and sampling designs are used to evaluate UX and
behaviour, often involving diverse populations and contexts.
Studies evaluated the impact of chatbots on group counselling
[S25] using a quasi-experimental design with master’s stu-
dents and analysed interaction patterns across various demo-
graphics in general user bases [S16]. It also includes research
with vulnerable populations [S29] using a chatbot pilot and
university students using Al companions such as Replika
[S30], providing information on various UXs in different real-
world scenarios. Similarly, one study [S37] evaluated a chat-
bot in a real-world rollout during the COVID-19 pandemic,
using online questionnaires and a focus group with commu-
nity members. The real-world setting also enabled iterative
engineering based on actual user inputs, demonstrating how
evaluation and design refinement can occur simultaneously in
deployed systems. One study [S42] conducted crowd-sourced
studies and another [S43], longitudinal in-home deployments
with older adults.

Outcome-Based Performance Assessment features four
studies [S17, S35, S51, S52]. One study [S17] evaluates the
UX through the lens of model outcomes, including accuracy,
consumer preferences, and management actions based on the
information submitted by the respondents. Another study
[S35] evaluates a CBT-based mental health chatbot using
an outcome-driven design with multiple measurement time
points, also measuring secondary outcomes such as usability,
acceptability, and working alliance. One study [S51], used
SEM to evaluate how readiness, interactivity, and ethical
awareness drive Al adoption, while another [S52] measured
how satisfaction mediates the relationship between usefulness
and intention to use AL

For Comprehensive Demographic and Performance As-
sessment, it comprises three studies [S1, S11, S27] that feature
extensive demographic data along with performance evalu-
ations or specific behavioural outcomes related to Al inter-
action. These studies often involved multiple experiments or
groups of different participants. For example, a study [S11] re-
cruited undergraduate students and online workers to examine
different behaviours, such as predicting numbers or product
returns with Al. Another study [S27] with 385 participants
evaluated responses to chatbot representations, including data
on education and income. Lastly, a study [S1] with 126 univer-
sity students used an objective assessment (CRA) to evaluate
critical thinking abilities.

In Quantitative Assessment, two studies [S14, S18] quan-
titatively evaluate UX, primarily through hypothesis testing
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and statistical analysis. They use methods such as descrip-
tive statistics and multiple linear regression to understand the
relationships between Al, chatbot features, and customer sat-
isfaction. Although these studies perform rigorous statistical
analyses on user data, they do not explicitly mention a specific
rating system or scale used to capture user feedback.

In AI Impact on User Well-being and Behaviour, two
studies [S7, S28] explore the complex impacts of chatbots on
user well-being, relationships, and behaviour, moving beyond
simple rating systems. One study [S7] discusses potential
dangers, such as anthropomorphism, lack of personal con-
nection, and the encouragement of unhealthy behaviours. It
also examines human-Al relationships, noting concerns over
negative impacts from uncontrolled Al personalities while
highlighting benefits such as the alleviation of loneliness for
vulnerable groups. Another study [S28] revealed that while
users often found mental health chatbots to be understand-
able, Al’s "safety guardrails" could disrupt their emotional
sanctuary, leading to feelings of unpleasantness or rejection,
emphasising how design choices in sensitive areas directly
affect the users’ emotional experience.

Lastly, in the Usability Evaluation for Different User
Groups, the study [S5] performed a usability evaluation to
assess the effectiveness and satisfaction of design features.
This evaluation explicitly considered differing findings for
experienced and novice users, reflecting technical diversity.
The evaluators included data analysts with prior domain expe-
rience in log management and a novice graduate student with
usability experience, allowing for a comprehensive assess-
ment across different levels of user familiarity. Another study
[S56], proposed a Research-through-Design (RTD) method-
ology for accessibility-focused multimodal interfaces.

In Table 6, we can see all the studies that have specified
the number of participants in their evaluation process, together
with the way in which UX was rated, the type of study, and
each article ID; in Table 7, we can visualise all categories
with their objectives and articles, and in Figure 7, we can see
the number of articles in each category for RQ3.

Number of Articles

Alimpacton  Ovtcomefased  _ Usabiity
ment  User Wellbsing Performance Evaluation for
and Behaviou! Assessmeni  Different Usar

Graups

Category

Figure 7. Number of articles per category

5.4 RQ4: What impacts of chatbot use on
users’ behaviour and everyday life are
reported across studies?

This RQ aims to understand how chatbots influence users’

lives through the analysis and conclusions obtained from the

56 reviewed articles. The categories in this RQ were derived
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inductively through iterative coding, based on the context of
use in which each study evaluated its chatbot. The studies
were first coded at the descriptive level by identifying the
chatbot’s application context and then grouped into categories
by comparing similarities across studies.

One study [S1] discussed how the use of ChatGPT can
be directly associated with critical thinking skills. The study
comprised only university students, but its focus is not lim-
ited to the educational environment; it also expands to the
impact of the platform in the work environment, for example.
The authors concluded that using the platform helps user’s
critical thinking and is further enhanced when used with a
critical mindset and caution. In addition, this engagement
is associated with a more in-depth analysis of the feedback
from ChatGPT responses, reducing user’s dependence on the
platform. The study also highlighted the importance of Chat-
GPT in helping students engage in their studies due to its
personalised and immediate responses, as well as in engaging
workers in the workplace by assisting them with relevant solu-
tions and data. The use of chatbots can also help companies
not only by assisting their employees but also by dealing di-
rectly with their customers. A reviewed study [S9] concluded
that once customers are familiar with using these tools, they
can be applied, with the use of Al, directly to customer service
to provide better service.

It is also important to analyse how users interpret chat-
bots. According to a study [S10], the use of anthropomorphic
characteristics in CAs is perceived more positively by people
compared to chatbots with characteristics attributed to a spe-
cific gender, especially male ones, which are perceived less
favourably. The way users perceive and engage with these
tools also impacts their behaviour, according to another study
[S11]. The authors state that there is a greater tendency for
people to behave unethically towards a human due to a lack of
guilt, and this can be mitigated by developing the individual’s
relationship with the AL

Interface design also shapes the hedonic and pragmatic
experience, influencing user satisfaction. An experimental
study [S39] demonstrated that using buttons instead of free
text input can reduce cognitive load, increasing the feeling of
control and efficiency, which positively impacts the perceived
usefulness of the tool in everyday life.

Two studies [S14, S15] discuss ways to improve chatbots
to ensure a good UX. According to one of these studies [S14],
it is necessary to improve the NLP of these platforms so that
users continue to use them and have higher levels of satisfac-
tion. The other study [S15] addresses the importance of good
interface design and usability, which are critical factors for
long-term engagement.

In addition to the previously mentioned study [S11], four
other studies [S16, S27, S54, S55] raised issues regarding
user trust. All five studies revealed that the greater the user’s
engagement with the chatbot, the greater their trust in the
tool. However, while one study [S11] addressed the user’s
bad intentions towards the platform, the others [S16, S27]
examined this relationship in a more positive way, promoting
a greater intention for adoption and acceptance. Two recent
studies extend this discussion: [S55] showed that an agent’s
positive behaviour modification and consistently positive atti-
tude significantly increased both empathy and trust over time,
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Table 6. Studies, Type of study, How UX was rated, and the number of participants in each study

Article

Type

Rating

Number of participants

ST [Fabio e al., 2024]

Journal

Evaluating critical thinking abilities through objective, task-based assessments,
focusing on actual participant performance rather than self-reported information.

126

S10 [Aumiiller et al., 2024

Journal

A cross-sectional online experiment with a real chatbot interaction was con-
ducted. Perceived avatar gender was assessed by asking participants from the
anthropomorphic avatar condition which gender they would assign to the avatar.

1064

S11 [Kim et al., 2023]

Journal

Multiple experimental studies involving interactions with Al vs human agents
to assess dishonest behaviour, moral decisions, and framing effects. Scenarios
included predicting numbers for rewards, selecting dishonest coupon claims,
and returning products under false pretenses.

526

S12 [Saoud and Romman, 2024]

Conference

Using the snowball technique for online surveys, participants self-administered
the online questionnaire after receiving an invitation via email. The questionnaire
had three sections: the first gathered demographic information, the second
utilized a five-point Likert scale to assess participants’ perceptions, attitudes
towards chatbots, and overall user experience.

150

S19 [Rodriguez-Ruiz et al., 2025]

Journal

Participants were asked about different Al tool use cases (e.g., solving doubts,
faking media), self-efficacy, self-control, and related factors. Analyses used
FACTOR for reliability and Pearson correlations.

1761

S23 [Karatas ef al., 2024]

Journal

Students were introduced to ChatGPT through learning experiences over a span
of four weeks by the researcher as a language teacher. The qualitative data
collected from the interviews were analysed using thematic analysis.

S25 [Yeh er al., 2025]

Journal

One-group pretest posttest design from the category of quasi-experimental de-
signs, where the entire group underwent experimental intervention, and effects
were assessed using pre- and post-tests.

)

S26 [Peng et al., 2024]

Journal

Questionnaire on the Wenjuanxing platform.

1006

S27 [Park et al., 2024]

Journal

Two-way conversation with a mental health chatbot counselor.

385

S28 [Siddals et al., 2024]

Journal

Qualitative semistructured interviews, which were analysed thematically. Par-
ticipants were required to have had at least three separate conversations with
an LLM-based generative chatbot on mental health and wellbeing topics, each
lasting at least 20 minutes.

19

S29 [Pozzi and De Proost, 2024]

Journal

Pilot chatbot test.

60

S39 [Chagas et al., 2023]

Journal

Mixed methods UX evaluation using (1) a post-task usability survey with real
users who interacted with the chatbot for symptom checking, and (2) interviews
with volunteer participants completing simulated interactions guided by an
interviewer. A convergent parallel mixed methods design was used, analysing
quantitative and qualitative data separately and integrating findings at the end.

63

S32 [Kang and Hong, 2025]

Journal

Mixed methods evaluation combining 8 quantitative questions (1 overall satisfac-
tion item and 7 chatbot performance components) with 4 qualitative questions
(2 positive aspects and 2 areas for improvement). This enabled triangulation
between quantitative ratings and qualitative feedback.

20

S34 [He et al., 2022]

Journal

Outcome-based assessment with baseline (T0), post-intervention after 1 week
(T1), and 30-day follow-up (T2). UX-related evaluation included secondary
outcomes such as working alliance, usability, and acceptability alongside the
primary clinical outcome (PHQ-9).

148

S36 [Chung et al., 2021]

Journal

Usability evaluation using the USE questionnaire (usefulness, ease of use, ease of
learning, satisfaction). Scores were reported as mean values for each component,
capturing utilitarian and hedonic value.

15

S37 [Ludin et al., 2022]

Journal

UX evaluation through online questionnaires and a focus group with community
members in a real-world rollout. The deployment allowed iterative engineering
improvements based on actual user conversational intents.

238

S38 [Wong et al., 2021]

Journal

UX rated using a chatbot usability questionnaire. Parents rated ease of use
and overall satisfaction on a 5-point scale, supported by qualitative feedback
describing the chatbot as a positive and successful tool.

26

S41 [Sauka et al., 2026]

Journal

Between-subjects experiment; evaluation of trust/adoption pathways.

S42 [Geng et al., 2025]

Journal

Pre/Post-interaction survey; measuring empathy/trust post-visual priming

344

S46 [He et al., 2025]

Journal

Empirical study (loan approval task); binary decision-making metrics

306

Journal

Quantitative survey; SEM analysis of adoption determinants

211

S52 [Alshammari and Babu, 2025]

Journal

Quantitative survey; TAM/ECM construct integration

297

S53 [Jung et al., 2025]

Journal

Qualitative thematic analysis (social media data)

9924

[
[
[
S51 [Alshammari et al., 2025]
[
[
[

S54 [Hasselwander and Lah, 2026]

Journal

Quantitative online survey; PLS-SEM and NCA analysis

243
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Table 7. RQ3 - Methodological Approaches for UX Evaluation and Performance Assessment

Category

Objective

Articles

Mixed User Evaluation and Framework Assessment

Use various methods to assess UX, often revealing
mixed evaluations of Al tools.

S2 [Akhtar et al., 2024], S3 [Khurana et al., 2021], S9
[Min et al., 2021], S11 [Kim et al., 2023], S12 [Saoud
and Romman, 2024], S20 [Virvou and Tsihrintzis, 2024],
S23 [Karatas et al., 2024], S32 [Kang and Hong, 2025],
S39 [Chagas et al., 2023], S45 [Wang et al., 2025], S48
[Atcheson er al., 2025]

Rated UX and Demographic Analysis

Quantify UX using rating systems and gather de-
tailed participant demographic data to analyse inter-
action patterns across populations.

S6 [Mubassira et al., 2025], S10 [Aumiiller er al., 2024],
S19 [Rodriguez-Ruiz et al., 2025], S26 [Peng et al., 2024],
S36 [Chung et al., 2021], S38 [Wong et al., 2021], S41
[Sauka et al., 2026], S46 [He et al., 2025], S55 [Tsumura
and Yamada, 2025]

Experimental Designs and Diverse Samples

Evaluate UX and behaviour through experimental
and sampling designs across diverse samples includ-
ing vulnerable groups, using chatbots in group coun-
seling, education, or AI companionship.

S16 [Ding and Najaf, 2024], S25 [Yeh et al., 2025], S29
[Pozzi and De Proost, 2024], S30 [Maples et al., 2024],
S37 [Ludin er al., 2022], S42 [Geng et al., 2025], S43
[Shahid er al., 2025]

Comprehensive Demographic and Performance Assessment

Integrate demographic data with AI performance
metrics, evaluating behavioural outcomes.

S1 [Fabio et al., 2024], S11 [Kim et al., 2023], S27 [Park
et al., 2024], S40 [Adnin et al., 2025], S47 [Marmolejo-
Ramos et al., 2026])

Quantitative Assessment

Quantitatively evaluate UX, primarily through hy-
pothesis testing and statistical analysis without using
explicit rating scales.

S14 [Balaji and Rao, 2024], S18 [Liu er al., 2022], S51
[Alshammari et al., 2025], S52 [Alshammari and Babu,
2025], S54 [Hasselwander and Lah, 2026]

Al Impact on User Well-being and Behaviour

Explore the complex impacts of chatbots on user
well-being, relationships, and behaviour.

S7 [Zimmerman et al., 2024, S28 [Siddals et al., 2024],
S53 [Jung et al., 2025]

Outcome-Based Performance Assessment

Evaluate UX through model outcomes such as ac-
curacy, preference expression, and decision-related
outcomes, including usability/acceptability as sec-
ondary measures.

S17 [Verma et al., 2024], S34 [He et al., 2022], S44 [Zhao,
2025]

Usability Evaluation for Different User Groups

Perform usability tests comparing experienced and
novice users, emphasising effectiveness, satisfaction,

S5 [Meng et al., 2024], S56 [Thalhammer, 2025]

and interface familiarity.

while [S54] found that among Gen Z users, trust did not sig-
nificantly predict the intention to use agentic Al — perceived
usefulness was the stronger driver, even amid privacy and
reliability concerns. One of these articles [S27] emphasises
this behaviour in people who have more contact with chat-
bots and, consequently, are more likely to comply with health
recommendations made by them. However, another article
[S30] discusses two competing hypotheses: that chatbots re-
place human relationships, increasing isolation, and that they
stimulate new connections; since they can fulfil the roles of
a friend, a therapist, or even a mirror. This points out that
chatbots have an ambiguous role in social interactions: at the
same time that they mitigate loneliness, they can reinforce the
distancing from concrete human relationships.

Two additional recent studies deepen this trust-adoption
relationship from complementary angles. One [S47], a cross-
national survey of 1906 university students across 13 coun-
tries, found that the propensity to trust Al was the strongest
predictor of both positive perceptions and adoption of LLMs,
outweighing the effects of Al anxiety and familiarity with
algorithms. The other study [S45], approaches trust from a
different view. It shows that users’ mental models of how
a chatbot ecosystem handles their data directly shape their
trust levels: participants who understood third-party chatbot
ecosystems such as ChatGPT with plugins held simpler, more
consistent mental models and reported fewer privacy con-
cerns than those reasoning about first-party ecosystems such
as Google Gemini, where the blurred boundary between the
chatbot and its parent company created confusion and eroded
trust despite users’ general confidence in large, established
companies.

Adding a further layer of nuance, a study on students’
adoption of Al applications in higher education [S51] found
that trust and performance did not significantly predict be-
havioural intention, whereas readiness, interactivity, and ethi-

cal awareness did, suggesting that the weight placed on trust
as a driver of adoption may vary considerably across educa-
tional contexts and user populations. Complementing this,
a study using an integrated TAM-ECM model [S52] found
that perceived usefulness directly and significantly predicted
students’ behavioural intention to use ChatGPT, whereas per-
ceived ease of use had no direct effect; instead, satisfaction
fully mediated the relationship between perceived ease of use
and behavioural intention, reinforcing that students’ contin-
ued use of ChatGPT depends more on how useful they find it
than on how easy it is to use.

Further studies extend this discussion by examining the
gap between trust perceptions and actual behaviour. Study
[S42] found that an optimistic CA attitude increased users’
trust, perceived competence, and closeness, but this did not
translate into higher donation amounts, revealing a disconnect
between trust and behavioural outcomes. Similarly, study
[S46] found that conversational XAI interfaces increased
users’ reliance on Al-driven decisions, but this increased re-
liance was not necessarily appropriate; instead, it was charac-
terised by clear patterns of over-reliance, suggesting that both
interfaces functioned as persuasive technologies rather than
tools that calibrate trust. Also, a study examining how users
blend web search and generative Al chat for health-related
information tasks [S50] found that trust was frequently mis-
placed in favour of ease-of-use and the seemingly polished
nature of chat-generated answers, leading to increased post-
search confidence even when the answer given was incorrect.
Notably, sessions combining both chat and search yielded
lower correctness than either tool used alone.

When addressing studies on chatbots in the educational
environment [S20, S21, S23, S24], the analysis among them
comes from different perspectives. Two studies [S20, S21]
present an optimistic view of incorporating these systems as
facilitators of student-centred learning, contributing to a more
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mediating role for the teacher. The study [S23] highlighted
that ChatGPT improves linguistic performance, promoting
creativity and motivation. However, the authors emphasise
that there is a risk of dependency, which could compromise
student autonomy. The study [S24] comments that acceptance
of and knowledge about the resources of chatbots increase
their perceived effectiveness. Related to this behavioural
dimension, study [S40] found that students frequently use
GenAlI without disclosing it to instructors, employing strate-
gies such as paraphrasing Al-generated responses to avoid
detection and justifying non-disclosure through fear of pe-
nalisation, peer judgement, or the belief that GenAl use is
equivalent to using other accepted tools (e.g., Grammarly). In
response, teachers reported adapting their practices through
assignment redesign and trust-based classroom approaches
rather than relying solely on detection.

The emotional impact of chatbots has also been studied
in health and well-being contexts. The use of the SnehAl
chatbot in India [S34] demonstrated that Al can create a safe
and non-judgemental space for young people to learn about
sexual and reproductive health, topics that are often taboo in
their communities. This access to safe information directly
influences behavioural decision-making and young people’s
autonomy over their own bodies. The authors [S28] reported
that users described chatbots as an “emotional sanctuary,"
helping them deal with difficult moments but also express-
ing frustration about the limitations in empathic listening
and the responses offered by the chatbots. This is comple-
mented by information from another article [S29], showing
that although systems offer support, they restrict epistemic
activities essential to therapy, such as self-understanding and
critical questioning. Therefore, even though there is evidence
of immediate emotional benefit, studies warn that the support
offered by chatbots does not fully replace the depth of hu-
man therapeutic interaction. A large-scale Reddit analysis of
conversations with ChatGPT [S53] corroborates this pattern:
users favoured ChatGPT over human support for its constant
availability, non-judgemental stance, and privacy, using it
for actionable advice, emotional validation, and sensemaking
of confusing thoughts, while also warning of risks such as
inaccurate mental health information, ChatGPT’s tendency
to affirm harmful beliefs uncritically, and privacy concerns
when disclosing sensitive details.

To conclude the analysis, two studies [S19, S25] address
how individual psychological characteristics influence the use
of Al technologies. One [S19] indicates that users with low
self-control and low self-efficacy tend to use Al tools more
frequently, especially for academic tasks, while those with
higher self-esteem tend to use these systems less. The study
by [S25] demonstrates that the acceptance and perceived use-
fulness of technology are associated with reduced anxiety
among students, suggesting that emotional and cognitive fac-
tors modulate not only the use but also the subjective impacts
of these tools. Both studies reveal how the effects of chatbots
are deeply linked to the psychological profiles of users and
are neither uniform nor universal.
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5.4.1 RQ4.: Within these impacts, what evidence
regarding users with physical or cognitive
difficulties is reported?

To complement RQ4, this subsection synthesises whether the
included studies explicitly report chatbot use by individuals
with physical or cognitive difficulties. Here, we use “evi-
dence” to denote direct reporting in the reviewed studies. We
also summarise inclusion or support-related considerations
discussed in these studies when present.

Study [S48] provides the first empirical evidence in this
review of chatbot use among students with physical disabili-
ties (including Blind/Low-Vision, Deaf/Hard of Hearing, and
Mobility or Dexterity disabilities), reporting benefits such as
reformatting inaccessible materials, drafting accommodation-
related communications, and reducing reliance on formal
disability support services. One further article [S56] comple-
ments this from a research-design perspective. Rather than
reporting empirical findings, S56 presents a PhD research pro-
posal that explicitly targets the intersection between generative
Al and accessibility for people with physical disabilities. The
author argues that current chatbot interaction remains domi-
nated by chat-based input windows, which are not optimised
for users who rely on assistive technologies, and proposes
deformable interfaces, tangible artefacts that support alter-
native interaction modalities such as bending, stretching, or
pulling, as a means of diversifying how people with disabili-
ties can engage with LLMs. While S56 does not yet provide
the empirical data our review sought, it signals a growing
research interest in multimodal, inclusive Al interaction and
reinforces the gap identified in this review: the near-total ab-
sence of empirical studies evaluating chatbot or Al agent use
among people with physical disabilities. It is worth noting
that study [S43], although not designed to investigate disabil-
ity, incidentally included older adult participants with visual,
hearing, and mobility impairments among its five lab-study
participants, offering limited but relevant anecdotal context
on how such users interact with LLM-powered conversational
companions.

Most of the articles do not directly mention the impact of
these tools on people with cognitive complications. However,
eight studies addressed this topic [S9, S15, S20, S25, S26,
S28, S48, S53]. We noticed that articles focusing more on
mental health [S25, S26, S28] were better at answering our
RQ, while articles that focused more on the subject of user
behaviour did not address the topic of the question as much.

The number of individuals suffering from mental disor-
ders has grown significantly in our society in recent decades.
The growth in these cases rose 48% from 1990 to 2019, reach-
ing 980 million people globally [S28]. Therefore, it is im-
portant to evaluate the evidence that this instrument can be
used as support for people with mental problems. In the do-
main of humanised interactions, one study [S15] argues that
social robots and CAs can play a crucial role in improving
the quality of life for people by mitigating behavioural biases
and improving investment decision-making outcomes. These
tools are often seen as a means of helping with daily tasks,
but their abilities are often underestimated. These tools can
play an important role as emotional support, bringing em-
pathy and reassurance to some users. This functionality of
chatbots is found in another study [S20], which emphasises
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this “human” interaction with the user, but in an educational
context. While the first [S15] focuses broadly on emotional
well-being, the other [S20] narrows its scope to classroom
engagement, highlighting how bots that respond adaptively to
user feedback can increase participation among students with
emotional problems. The study addresses the ability of these
agents to listen and empathise with the user, helping students
with cognitive complications.

Addressing the topic of humanising chatbots, a study
[S9] shows that users with strong emotional reactions tend to
be more resistant to using chatbots and also have a worse UX
when faced with a system failure. According to the authors,
these users tend to believe that a chatbot cannot help them with
their tasks and refuse to use it. However, these same users
also demonstrate a greater propensity to seek meaningful
connections with bots as a way to deal with their emotional
vulnerabilities. Another article [S15] argues that social robots
and CAs can be important allies in improving the quality
of life for people with mental disabilities, especially when
integrated into controlled environments. The study argues
that these technologies can offer both practical (reminders,
simple instructions) and emotional support, especially when
the systems adopt empathetic dialogue strategies.

Two studies have revealed the benefits of using Al tech-
nologies; one [S25] delved deeper into mental illnesses (such
as depression and anxiety) and how this type of technology can
help address these problems. The article states that chatbots
can be strong allies for these individuals in several aspects, in-
dicating that even in sensitive contexts such as mental health,
chatbots can reduce communication barriers for people with
social issues. It also emphasises the benefits of mobile appli-
cations made specifically for this audience but warns about
the care that companies must take in the process and imple-
mentation of these tools. The other study [S26] comments
that Al technology can be a strong emotional support for its
users, overcoming the communication barrier and becoming a
companion, especially for lonely people who need emotional
support and often struggle with cognitive difficulties related
to depression. This further emphasises the conclusion of the
previously cited article, showing how these systems promote
a more accessible and welcoming space for speech.

Complementing these findings, the study [S28] specifi-
cally investigates two popular mental health chatbots (Woebot
and Wysa), highlighting their use by individuals with psycho-
logical needs. The results reveal that, although the therapeutic
effect of this type of tool is small and does not last over time,
this procedure in the search for psychological support can
cause frustration for users, bringing feelings of emptiness,
generality, nonsensicality, repetitiveness, and constraint.

Finally, study [S48] reported that students with disabili-
ties, particularly those with ADHD, autism, and psychologi-
cal/psychiatric disabilities, used GenAl tools to personalise
information processing, draft accommodation-related emails,
and reduce anxiety associated with self-advocacy. Partici-
pants also noted concerns regarding academic integrity suspi-
cions, unclear course Al policies, and the absence of disability-
specific guidance from instructors, reinforcing the need for
accessibility-aware Al policy in higher education.
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5.5 RQ5: How are human factors and

ethical considerations addressed in
the analysed studies?

In RQS5, we will explore how human and ethical aspects are
addressed in the design of chatbots within the 56 studies
reviewed. From the HCI perspective, ethical and human con-
cerns are directly related to the interaction design choices,
such as chatbot communication, representation, user adap-
tation, and the influence on users’ behaviour. These studies
delve into a wide range of diverse topics, leading to nine
categories based on the kind of ethical aspects each study
addressed: Research Practices, Injustices in AL, Chatbot Trust
& Human-likeness, Education & Professional, UX & Humane
Al Al in Health, Personality Adaptation & Persuasion, Un-
ethical Behaviour in Al, and Responsible Al Bias & Privacy.
While ethical considerations are present throughout our re-
search, we will now focus on how ethical aspects are treated
within the human-Al interaction context, highlighting specific
ethical concerns that differentiate RQ5 from the other RQs.
The categories show how ethical considerations are embedded
within design decisions, evaluations, and usage contexts.

The Research Practices category includes sixteen stud-
ies [S1, S6, S19, S25, S26, S28, S30, S32, S33, S34, S38,
S39, S45, S46, S47, S49], all prioritising participant rights,
privacy, and safety through measures such as ethical approval,
anonymisation, and robust data protection, even without ex-
plicitly detailing human factors. One study [S39] obtained ap-
proval from the Brazilian National Commission for Research
Ethics and collected individual informed consent. Similarly,
three studies [S34, S38, S32] reported formal ethics commit-
tee approval and written consent procedures, while another
study [S33] described institutional approval procedures. One
study [S47] formalised data governance in multi-national and
multi-institutional contexts.

The Injustices in the Al category consist of 2 subcate-
gories: Bias & Epistemic Injustice in Al Data and Participa-
tory Injustice in Al, each addressing distinct kinds of injustices
within human-Al interaction. The Bias & Epistemic Injustice
in AI Data subcategory covers two studies [S11, S29] that
highlight ethical concerns about human participation in data
analysis, interpretation, and sharing. They warn of growing
design biases that impact the way concerns associated with
gender, race, age, income inequality, social status, etc., are
treated, stressing the importance of addressing issues related
to authenticity, autonomy, and epistemic fairness, especially
for vulnerable populations. Lastly, in Participatory Injustice
in Al a study [S29] discusses epistemic injustice, specifically
participatory injustice. They argue against using chatbots
to resolve a problem in terms of distributive justice at the
cost of causing new issues in terms of epistemic injustice.
Another study [S56] emphasises that ethical Al design must
be inclusive by default, moving away from conventional text-
based chat to multimodal interfaces that accommodate diverse
physical and cognitive abilities.

Chatbot Trust & Human-likeness contains four studies
[S12, 827,536, S54] that examine user trust in chatbots, noting
how features like empathy and natural language can enhance
credibility despite initial distrust due to unmet expectations.
One study [S36] addressed human-likeness directly by de-
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signing a humanised doctor persona, intentionally shifting
tone depending on user needs. Another study [S54] identifies
"perceived humanness" as a double-edged sword; although
it reduces psychological distance, it needs clearer regulatory
frameworks for the disclosure of autonomy.

Education & Professional encompasses four studies [S25,
S40, S48, S51], which delve into ethical concerns in educa-
tional and professional settings, such as academic integrity,
job displacement, student anxiety, the stigma of using Al,
transparency, and balancing Al benefits with issues of trust,
privacy, moral values, and responsible behaviour.

UX & Humane Al explicitly addresses UX as a human
factor. Three studies [S5,59,S37] found that more experi-
enced users perceive a stronger social presence, highlighting
the need to design systems for both novice and experienced
users. One study [S5] also noted the ethical importance of
fostering a humane and user-friendly environment to encour-
age user adoption. Another study [S37] emphasised humane
interaction design through a co-design approach, described
as being designed “with and for young people.” [Ludin et al.,
2022]

The Al in health category contains two studies [S50,
S53] highlighting the dangers of Al hallucinations and the risk
of reinforcing cognitive distortions when it provides overly
affirmative or inaccurate health advices.

Personality Adaptation & Persuasion features one study
[S4] that explores the ethical implications of using personality
adaptation in chatbots to improve UX and trust, emphasising
the need for strict guidelines to mitigate manipulative effects.

Unethical Behaviour in Al includes one study [S11],
which showed how the absence of human presence in Al in-
teractions can lead users to prioritise self-interest over moral
standards, underscoring the importance of human representa-
tion in fostering ethical conduct.

The Responsible Al: Bias & Privacy category did not
mention human aspects but highlighted key ethical concerns
such as bias, data security, and privacy, underscoring the
importance of responsible Al development. [S2]

In Table 8, we can visualise all categories along with
their subcategories, objectives, and articles. In Figure 8, we
can see the number of articles in each category for RQ5.
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Figure 8. Number of articles per category.
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6 Discussion

In this subsection, we will outline the answers for each RQ
described in the previous section.

From our findings in RQ1, we noticed that ChatGPT was
the chatbot used in most of the approaches, while the contexts
varied across several aspects; however, many were placed in
specific environments, such as education, mental health, trust,
and consumption. We also noticed that the type of chatbot may
be related to its functionality; chatbots aimed at consumption,
for example, prioritise simulating efficient human service,
thereby bringing trust to the user, while educational chatbots
aim to promote learning.

Moving to RQ2, we found very different purposes for
each study, such as the ethical Aspects, chatbots in educa-
tion, chatbots in healthcare, chatbots in customer experience,
chatbot avatars and user perception, enhancing Al user in-
teraction, and explainable chatbots. These results show that
although their purposes are varied, they follow a similar path,
which is to evaluate the use of chatbots in different contexts.
The importance of these objectives is highlighted in the way
the studies demonstrate that researchers and developers are
collaborating to design chatbot functionalities and ethical con-
siderations to meet specific requirements in each chatbot’s
context of use, considering the results from the evaluation
procedures.

For RQ3, we noticed that the interaction, as well as how
it was perceived, differed depending on the context of use.
From an ethical perspective, the interaction often centred on
functional tasks. Users were more likely to lose trust and
less likely to continue using these chatbots after experienc-
ing a breakdown, especially when engaged in complex tasks.
We also had positive user perceptions despite concerns such
as privacy and technological immaturity. In Al in Health
contexts, interactions were described as more sensitive and
emotionally loaded, focused on natural communication, em-
pathy, questioning behaviour, and perceived human-likeness,
especially in cases where chatbots were designed for coun-
selling, mental health support, symptom checking, or vul-
nerable populations. In customer experience, the interaction
was more focused on online shopping, assessing how chatbot
interactions influence customer satisfaction and behaviour,
with no detailed user perceptions. In the educational context,
ChatGPT was widely used to explore how Al affects students’
learning experiences, showing student vulnerability due to
a lack of training and increasing concerns about safety and
privacy with the widespread adoption. To enhance Al-user
interaction and chatbot avatars, we reviewed interactions from
different systems, as well as pre-interaction expectations and
post-interaction feedback. From user perception, human-like
qualities may lead to higher user acceptance and foster emo-
tional bonds, especially for lonely individuals seeking social
connection. When using Al for data queries and insights, the
interactions occurred specifically within the domain of log
management and security monitoring, highlighting the need
to enable users to efficiently search, filter, and analyse log data.
Lastly, for participatory injustice, the interaction context was
in application development, where individuals were treated
merely as "testing subjects.” We noticed that when users’ con-
tributions are not taken seriously, it can lead to individuals
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Table 8. RQ5 - Categories, Subcategories, Objectives, and Articles

Category

Subcategories

Objective

Articles

Research Practices

Ensure ethical handling of participants’ data
through anonymization, consent, approval, and
safety measures, even without explicitly detail-
ing human factors.

S1 [Fabio et al., 2024], S6 [Mubassira et al., 2025], S19
[Rodriguez-Ruiz et al., 2025], S25 [Yeh et al., 2025],
S26 [Peng et al., 2024], S28 [Siddals et al., 2024], S30
[Maples et al., 2024], S32 [Kang and Hong, 2025], S33
[Shan et al., 2022], S34 [He et al., 2022], S38 [Wong
et al., 2021], S39 [Chagas et al., 2023], S45 [Wang
et al., 2025], S46 [He et al., 2025], S47 [Marmolejo-
Ramos et al., 2026], S49 [Kang et al., 2025]

Injustices in AL

Bias & Epistemic Injustice in Al Data

Address epistemic fairness, authenticity, and
representation issues in Al data involving hu-
man demographics such as race, gender, and
income, especially for vulnerable populations.

S11 [Kim e al., 2023], S29 [Pozzi and De Proost,
2024]

Participatory Injustice in Al

Reveal how the use of chatbots to resolve dis-
tributive justice can cause epistemic injustice
by excluding certain populations from partici-
patory knowledge processes.

S29 [Pozzi and De Proost, 2024], S56 [Thalhammer,
2025]

Chatbot Trust & Human-likeness

Explore how chatbot empathy and natural lan-
guage can increase user trust, despite initial dis-
trust due to unmet expectations.

S12 [Saoud and Romman, 2024], S27 [Park et al.,
2024], S36 [Chung et al., 2021], S54 [Hasselwander
and Lah, 2026]

Education & Professional

Investigate ethical challenges in educational and
professional settings, including trust, privacy,
academic integrity, and job displacement.

S25 [Yeh et al., 2025], S40 [Adnin er al., 2025], S48
[Atcheson et al., 2025], S51 [Alshammari et al., 2025]

UX & Humane Al - Explicitly addresses UX as a human factor, | S5 [Meng et al., 2024], S9 [Min et al., 2021], S37
highlighting the ethical value of UX, showing | [Ludin et al., 2022]
how system design can enhance social presence
and inclusivity for both novice and experienced
users.
Al in Health - Address hallucinations, cognitive reinforce- | S50 [Mayerhofer et al., 2025], S53 [Jung et al., 2025]

ment, and privacy risks in mental health sup-
port.

Personality Adaptation & Persuasion

Assess ethical implications of chatbots adapting
their personality to users, highlighting risks of
manipulation and the need for regulation.

S4 [Joshi and Bengler, 2024]

Unethical Behaviour in Al

Examine how lack of human presence in Al
systems may lead users to unethical decisions,
stressing the importance of human representa-
tion.

S11 [Kim et al., 2023]

Responsible Al: Bias & Privacy

Empbhasize the ethical need for responsible Al
development by addressing concerns related to
bias, data privacy, and security, though without
focusing on human aspects directly.

S2 [Akhtar et al., 2024]

being disempowered, raising mental health concerns.

Regarding the user experience rating in the system, we
found distinct types for rating UX in the reviewed articles,
such as feedback, data collection, and analysis techniques
(five-point Likert scale in an online survey), statistical tests,
qualitative analysis, sampling designs, demographic analysis,
mixed-method user evaluation, and quantitative assessments
(hypothesis testing, statistical analysis, descriptive statistics,
and multiple linear regression). We also noticed that many
studies combined different methodologies to gain a compre-
hensive understanding of UX, which revealed mixed user
opinions. Additionally, the studies that used experimental
designs and diverse samples are notable for their inclusion
of diverse and sometimes vulnerable populations, providing
crucial insights into real-world scenarios. However, it is also
important to mention that some studies did not provide evi-
dence of how the evaluation was carried out, and many did not
report participant details, being limited by their UX findings.

Based on the findings of RQ4, the use of chatbots has
demonstrated impacts on several dimensions of user’s lives,
such as loneliness, educational engagement, support at work,
and even ethical behaviour. Most articles present these tools
as beneficial to their users, evidencing improvements in crit-
ical thinking, student engagement, and emotional support.
However, risks were highlighted, such as dependence on and
replacement of human relationships by Al. We did not find
any studies that addressed the long-term impacts of chatbots
on users’ lives, mainly because Al was created recently and
has evolved very quickly over the years.

Regarding RQ4.1, no empirical evidence was found con-
cerning assistance for people with physical disabilities; only
a research proposal [S56] outlining multimodal, accessibility-
focused interfaces, which indicates a possible gap to explore
in future empirical studies. As for cognitive difficulties, many
studies have shown benefits, especially in mental health con-
texts. Chatbots have shown potential to combat anxiety and
isolation, but they have certain limitations. Due to their quick,
constant, and inexpensive access, many people seek these
tools for emotional support; however, this relationship is su-
perficial and can generate frustration for the user.

In RQS5, we found many different ways in which both
human factors and ethical aspects are treated; for example,
we have studies focused on research practices, prioritising
participant rights, privacy, and safety through measures such
as ethical approval, anonymisation, and robust data protec-
tion, as well as others highlighting ethical concerns related
to human participation, such as gender, race, age, income
inequality, social status, bias, and data security. In terms of
human trust in chatbots, we noticed that features like empathy
and natural language can enhance credibility. In the educa-
tional context, ethical concerns such as academic integrity
and job displacement were highlighted. Considering chatbots
with Personality Adaptation & Persuasion features, the ethical
implications of using personality adaptation in chatbots to im-
prove UX and trust were explored. In terms of Al behaviour,
the absence of human presence in Al interactions can lead
users to prioritise self-interest over moral standards, meaning
that human representation is important for ethical conduct.
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The RQs showed that the interaction between chatbots
and humans cannot be understood in isolation. The type and
context of the application of each chatbot directly shape the
desired objectives as well as the UX. The development of
these tools is not only about efficiency but also about enabling
and providing a human relationship that respects human par-
ticularities and their complexities.

The predominance of generic chatbots, especially those
based on LLMs such as ChatGPT, highlights a demand for
more versatile tools that are accessible to different needs. Al-
though this objective is increasingly becoming a reality, it
presents some risks. A machine designed for a very large
number of people who have different economic, social, and
regional realities must be developed meticulously. This prob-
lem is evidenced by the lack of studies that address the use
of chatbots by people with physical disabilities. However,
the strong presence of research studies discussing their use
within the context of mental health demonstrates that there
is attention to the development of tools that do not cause or
aggravate negative feelings, such as loneliness.

It is important that users do not become frustrated by
creating high expectations for chatbots and not receiving the
expected responses. Some studies have addressed issues re-
lated to people’s trust in these tools, highlighting concerns that
are more intense in sensitive contexts such as health and edu-
cation. Aspects such as appearance, clarity, and transparency
have proven to be essential for good UX, demonstrating the
high subjectivity of this relationship.

The impact of chatbots goes beyond their immediate
functionality, influencing people’s decisions and ethical be-
haviours. These systems can become "emotional sanctuaries,"
helping people with emotional problems. At the same time,
warnings are being issued, especially regarding excessive use,
which can cause dependency and replace human relationships.
Other problems, such as cognitive laziness and loss of think-
ing skills, are also real. However, some articles highlight the
stimulation of creativity and student engagement. All of these
statements may seem contradictory, which only demonstrates
the complexity of chatbots and how their impact is not uni-
form, varying according to the intentionality, context, and
profile of each user.

It is important that chatbots are not created only for their
technical performance; their sensitivity to dialogue with hu-
man needs must be considered an important factor. To ad-
vance in this field, technical studies that incorporate an ethics
of digital care, which considers the development of these sys-
tems based on justice, inclusion, and empathy, are necessary.
Users from diverse backgrounds must be considered at the
beginning of any project of this kind, taking into account their
real experiences and living conditions. This implies the ethics
of development, which is one of the most important aspects
to consider when creating Al tools. It lies in the transparency
of the treatment of sensitive data, the choice of the audience
to be considered in the project, the human representation that
communicates, and others.

6.1 Limitations of the SLR and threats to
validity

In this section, we show the limitations of our SLR and the

associated threats to validity (construct, internal, external, and
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conclusion), openly discussing the impact of our methodolog-
ical decisions.

In terms of construct validity, the RQs and coding cate-
gories may not adequately capture human factors, UX, and
ethical aspects, leaving some dimensions unrepresented, such
as cultural differences and cognitive effects. Some ethical
considerations might have been left unattended as well since
the studies were categorised based on the most explicit aspect
discussed within each one.

For internal validity, there may be a possible misclassifi-
cation of categories. Since the categorisation of the studies
was conducted by only two main screeners, the thematic group-
ing involved some degree of subjectivity, which could lead
to potential misclassification. Although disagreements were
resolved through consultation with a third reviewer, thereby
reducing individual bias, it did not entirely eliminate the risk
of subjective interpretation.

In addition, because individual pre-consensus screen-
ing decisions were not preserved in a structured format, no
inter-rater reliability measure could be calculated. This limits
the quantitative assessment of agreement between reviewers,
although independent screening and consensus discussion
were used to reduce selection bias.

Moving to external validity, this review was restricted to
the ACM Digital Library, IEEE Xplore, SpringerLink, Sci-
enceDirect, and Web of Science, which were selected for their
coverage of Computing, HCI, Al-based interactive systems,
and related interdisciplinary areas. Although these sources
cover relevant literature in the field, some studies indexed only
in other relevant databases for Computing and HCI, such as
Scopus, may have been missed. This may affect the complete-
ness of the corpus and the generalisability of the findings. In
addition, studies from related areas, such as psychology and
education, may have been excluded if they were not indexed
in the selected sources. The review was also limited to studies
published in English and to the period between January 2020
and January 2026. Although this time frame was motivated
by the rapid evolution of conversational Al and recent forms
of human—chatbot interaction, it may have excluded earlier
foundational work on human—chatbot interaction and UX.

Lastly, regarding conclusion validity, our study did not
conduct a formal quality assessment of primary studies, which
might affect how strongly conclusions can be generalised. All
included studies were considered equally informative during
the synthesis, which may have allowed less robust studies to
influence the overall conclusions. As a result, our conclusion
should be interpreted as indicative patterns and research trends
rather than definitive claims.

7 Conclusion

In this section, we will present the limitations and possible
future research studies that could be added to our study.
This SLR aimed to understand how Al-based chatbots
have been used, perceived, and evaluated by their users and,
thus, to understand the challenges and possible solutions that
this issue entails. We paid special attention to the human,
ethical, and behavioural factors that involve chatbots and their
users. Through the analysis of 56 studies, we identified divi-
sions based on the context in which they are situated, namely
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behaviour, consumer, education, and mental health. There
was a predominance of the use of generic and conversational
chatbots, with an emphasis on ChatGPT. The investigations
revealed that UX is highly influenced by variables such as
empathy, trust, usability, and application context.

The results of our analysis demonstrate a positive impact
regarding chatbots. Although their impact is not uniform and
risk-free, these tools have great potential to assist in daily activ-
ities and promote well-being and emotional support. However,
some cons were observed. Their excessive use can generate
problems such as frustration, dependence, and social isolation.
Nonetheless, the research highlights positive factors, given
the accessibility and support offered by these systems.

Ethical issues were also the focus of our review. Some
studies addressed concerns such as fairness, transparency, and
consent, demonstrating an important area for improvement
and clarification by Al companies. Ethical responsibility must
be taken seriously and must keep pace with the technological
evolution of these tools, especially given their strong contact
with human beings.

Based on our entire analysis, we realised that some as-
pects have the potential to be further explored in the future.
Due to the recent creation of Al-based chatbots, we did not
find any studies that analysed their long-term impact. It is
extremely important that other research studies can be con-
ducted considering a long time span since this scenario has
not been studied before, especially given the potential impact
of Al on the daily lives of its users. We missed empirical
studies that addressed the use of these tools for individuals
with physical limitations, though one design-orientated pro-
posal [S56] points in this direction. We observed a strong
debate regarding the mental health of users, but the possibili-
ties of helping people with physical disabilities are significant
and cannot be overlooked. Additionally, we noticed that the
reviewed studies did not explore UI and UX aspects in de-
tail, only going so far as to explore generic user perception;
this would be a great start for future research studies to delve
deeper into the UI and UX domain.

As a recommendation for future research, ethical and
human aspects should be observed in close detail, as people
tend to become very dependent on chatbots’ help. Key areas of
focus should include aspects of the human-chatbot interaction,
such as security, transparency, and the truthfulness of chatbot-
generated information, accounting for misinformation and
potential harm.

71 Practical implications

Our findings suggest several practical implications for differ-
ent stakeholders with a direct connection to chatbots.

7.1.1 Implications for chatbot designers and UX
professionals

The main implications for chatbot designers and UX pro-
fessionals emphasised by our findings are the importance
of empathy and transparency. Features such as emotion-
ally aware responses and clear communication of the system
can positively influence trust and user satisfaction. However,
over-anthropomorphism in sensitive domains, such as men-
tal health, may create emotional dependency and should be
avoided. Chatbot interactions should convey system limita-
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tions and be goal-orientated.

7.1.2 Implications for educators and institutions

In the educational context, our findings demonstrate that chat-
bots show potential as tools for learning support, feedback,
and productivity. However, educational institutions should be
able to balance the support offered by the chatbots with the
risk of dependency. The reviewed studies suggest a need for
training students and educators in the critical use of Al tools,
with clear institutional guidelines that help ensure chatbots
are used to complement learning rather than replace cognitive
and pedagogical actions.

7.1.3 Implications for mental health and vulnerable
populations

Considering mental health and vulnerable populations, our
findings show that chatbots can provide support for mental
health and well-being. However, our findings also highlight
the risks of frustration related to shallow empathy; therefore,
chatbots should be used as complementary support and not as
a substitute for professional help, encouraging the participa-
tion of human professionals. Additionally, special attention
should be given to vulnerable populations to ensure that chat-
bot interactions are safe, transparent, and ethically responsi-
ble.

7.4 Implications for policy and ethics

Ethical concerns prevail across our reviewed studies, high-
lighting the need for guidelines on fairness, privacy, and long-
term effects that are important to support responsible Al de-
velopment. Policymakers and organisations should promote
ethical standards that explicitly consider human—Al interac-
tion and user well-being, ensuring that chatbot technologies
align with social values and are designed in a human-centred
way.
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