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ABSTRACT
This study presents a Systematic Literature Mapping (SLM) of re-
cent research on the application of Large Language Models (LLMs)
within Human–Computer Interaction (HCI). Drawing from 104
peer-reviewed articles published between 2021 and 2025 in the
ACM Digital Library and IEEE Xplore, the mapping investigates the
role of LLMs in supporting usability, accessibility, and user experi-
ence (UX) activities. LLMs, rooted in Natural Language Processing
(NLP), have demonstrated widespread utility across various do-
mains, including healthcare, education, and software engineering.
Within HCI, their applications include conversational agents, acces-
sibility enhancements, user journey modeling, prototyping tools,
and adaptive user interfaces. The findings highlight how UX profes-
sionals have integrated LLM-based solutions into design workflows,
leveraging these technologies for improved engagement, personal-
ization, and collaboration. This research addresses 4 guiding ques-
tions concerning the domains of application, methodologies, and
practitioner adoption of LLMs. The study contributes by (i) offer-
ing a comprehensive mapping of HCI-related LLM literature, (ii)
identifying areas of active research, and (iii) uncovering emerging
trends and open challenges that may inform future investigations.

KEYWORDS
Generative AI, usability, accessibility, UX, HCI activities, systematic
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1 INTRODUCTION
Large Language Models (LLMs) perform tasks through Natural Lan-
guage Processing (NLP) using pre-trained models. Among various
types of applications, LLMs have been widely employed across do-
mains such as business and industry, education, politics, healthcare
and medicine, science and technology, and many others [5]. Within
Human-Computer Interaction (HCI), LLMs have supported a range
of activities including usability [25, 36], accessibility [2], and user
experience evaluations [87]. The rapid growth of research involving
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LLMs in this field highlights the need for further investigation and
categorization of the impacted domains. A thorough understand-
ing of the potential use of these tools to automate processes may
contribute to the advancement of the HCI discipline.

Research involving LLMs has been explored within the broader
field of Software Engineering (SE), raising questions regarding their
application in SE-related tasks, requirements engineering, data col-
lection methods, tool performance evaluation, and unresolved is-
sues [31, 35]. Discussions held in workshops have addressed the
topic, highlighting human-centered aspects, emerging trends, ethi-
cal concerns, security, testing, and sustainable SE [71].

Given the ongoing discussions on the topic, it is essential to
understand how LLMs are being used to support usability and ac-
cessibility activities, as well as how UX professionals are integrating
these tools into their workflows. To address this, we aimed to con-
duct a Systematic Literature Mapping (SLM) using ACM Digital
Library and IEEE Xplorer, cataloging 104 articles published in the
last five years (2021-2025) that focus on support usability, accessi-
bility, user experience and involve the use of LLMs. Our research
questions include:Where have LLM-based techniques been applied
for usability and accessibility? How have researchers used LLMs for
user journey analyses? How have LLM-based approaches contributed
to user experience? How do UX practitioners use LLM to support their
activities?. We also categorized the papers into domains based on a
taxonomy describe by Pang et al. [67].

We identified that research supporting usability and accessibility
includes the development of chatbots designed to assist various
user groups such as older adults, patients, and caregivers, partic-
ularly in healthcare and education contexts. Chatbots now rely
on natural language processing, improving usability for diverse
audiences and facilitating collaboration with clients in product cre-
ation and accessibility violation checks. Regarding the user journey,
persona simulation and fictional users, capture user intention, have
been used for mapping user journey. LLMs enhance the user expe-
rience by enabling conversational interfaces, mediating human-AI
interaction, and supporting the execution of complex tasks. UX
professionals have benefited from prototyping and collaboration
tools within design spaces. LLM-based tools are used to evaluate
source-code and user interface to improve usability and check for
violations of accessibility. Applications and techniques were identi-
fied across the domains of Augmented Capabilities, Communication
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& Writing, Accessibility, User Experience, and Health. The most
extensively researched domains are those focused on improving
communication between users and systems, particularly through
advancements in chatbots, now often referred to as agents, and
efforts aimed at enhancing designer productivity and overall user
experience.

In general, this study presents an investigation into the domains
in which LLMs are being applied within HCI activities, serving as a
guide for the community to identify gaps and explore new research
areas. In summary, our contributions are:

• A systematic mapping of 104 papers related to the use of
LLMs in usability, accessibility, and user experience activities,
based on articles retrieved from the ACMDigital Library and
IEEE Xplore (2021-2025);

• A distribution of papers into domains related to HCI activ-
ities. The list of all papers accepted for this mapping are
available in https://doi.org/10.5281/zenodo.16809386;

• Identification of emerging trends and potential research
gaps.

2 BACKGROUND AND RELATEDWORK
Usability refers to the ease with which users can learn and operate
an interface, as well as the satisfaction derived from its use [64]. It
is also considered a quality criterion for systems and, in some cases,
this quality, especially when linked to users’ feelings and emotions,
is referred to as User Experience (UX) [77]. Accessibility, on the
other hand, is concerned with eliminating barriers that prevent
users from accessing and interacting with a system’s interface.
This means enabling more people to use the system, regardless of
whether they have a disability or not [7].

Evaluation in HCI is one of the components that comprise the
design process. The usability and accessibility of a system can be
assessed either through expert inspection or by observing end users
[7]. Both approaches have their respective costs, advantages, and
disadvantages, and may be conducted manually or in an automated
manner. The use of techniques and tools to support usability and
accessibility has been a recurring subject of research, and, similar
to other areas of computing. LLMs and others techniques of Ar-
tificial Intelligence (AI) have been employed by HCI researchers
to support their activities. LLMs have been applied to automate
heuristic evaluations of user interfaces [25, 36], produce accessible
video description [52], generate accessible code [2], and also to
create chatbots to improve user experience [19].

Due to the rapid growth and advancement of LLMs, their forms
of use have also expanded. As a result, the variety of applications of
this technology has increased. Several systematic literature reviews
have documented and categorized how LLMs are being used in re-
search. For example, the study conducted by Kursat et al. [31] listed
LLM usage across various phases of Software Engineering (SE).
In the field of Human-Computer Interaction (HCI), a systematic
literature review by Pang et al. [67], which inspired our research,
analyzed 153 articles employing LLMs in diverse HCI activities. The
review covered specifically the CHI proceedings from 2020 to 2024
and primarily investigated where LLMs were applied across HCI
practices, as well as concerns regarding their usage. In our study,

the mapping focuses only on usability, accessibility, and User Expe-
rience (UX) activities, consulting specialized databases ACM and
IEEE. The goal is to conduct a quantitative analysis to categorize the
areas in which LLMs are currently being used to support usability,
accessibility, and UX tasks, and to identify how UX professionals
are leveraging LLM-based tools in their workflows.

3 RESEARCH METHOD
The methodology used to construct this mapping study was based
on the protocol defined by Kitchenham et al. and Petersen et al.
[44, 70]. The main objective of this mapping is to investigate how
LLMs have been employed to support usability, accessibility, user
experience, user journey in interactive systems, and also to support
the UX practitioner activities. The research is quantitative as it
seeks to list and categorize in which aspects LLMs are being used
by UX professionals.

Figure 1 presents an overview of the methodology employed,
including the Planning, Conduction, and Reporting stages. Section
3.1 is part of the Planning phase, Sections 3.2 and 3.3 are part of
the Conduction phase, and Sections 3.4 and 4 are part of the Report
phase and provide the detailed results of the mapping study.

3.1 Research questions
Based on the objectives of the mapping study, its requirements
were identified, seeking to address gaps found through a literature
review. From this objective, the following Research Questions (RQs)
were defined:

RQ1: Where have LLM-based techniques been applied for us-
ability and accessibility?

RQ2: How have researchers used LLMs for user journey anal-
yses?

RQ3: How have LLM-based approaches contributed to user
experience?

RQ4: How do UX practitioners use LLM to support their activ-
ities?

RQ1 aims to explore the approaches used to improve system
usability and accessibility, as well as methods for evaluating in-
terfaces either through screen analysis or source code inspection.
RQ2 seeks to identify strategies for analyzing the user journey. RQ3
focuses on understanding how LLMs can contribute to enhancing
the user experience in interactive systems. Finally, RQ4 addresses
how professionals are utilizing LLMs to support the creation and
optimization of their design and development processes. The re-
search questions aim to address the domains of [67] taxonomy in a
cross-cutting manner.

3.2 Search
The databases selected for conducting the searches were the ACM
Digital Library (Full-Text) and IEEE Xplore. The ACM library was
chosen as it is the primary repository hosting the main conferences
and journals in the field of HCI, followed by IEEE, which also pub-
lishes relevant journals. Both databases support structured searches
using boolean operators, provide access to full-text articles, and
allow the export of formatted results compatible with tools for
conducting reviews and mappings.
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Figure 1: Methodological procedures

The search string was constructed based on the research ques-
tions and study objectives, and was structured as follows: ("LLM"
OR "generative AI" OR "ChatGPT" OR "IA generativa" OR "Large
Language Model" OR "Large Language Models" OR "Modelos de
linguagem larga") AND ("accessibility" OR "acessibilidade" OR "us-
abilidade" OR "usability") AND ("user experience" OR "UX" OR
"experiência do usuário" OR "jornada do usuário" OR "user jour-
ney").

The search was conducted in both digital libraries on June 23,
2025. In the ACM Digital Library, the platform’s internal filter
was applied to include only research articles, thereby excluding
publications such as posters, demonstrations, short papers, tuto-
rials, extended abstracts, surveys, technical reports, and works in
progress.

For this study, only automated search methods were employed
in the repositories, using the same search string for both databases.
The application of the search string yielded a total of 1,107 articles,
1002 on ACM and 105 on IEEE.

3.3 Study selection and quality assessment
In the ACM Digital Library, a built-in platform filter was applied to
exclude works-in-progress, posters, and demonstrations. Follow-
ing this, inclusion and exclusion criteria were applied to refine the
results obtained through the execution of the search string. Arti-
cles were assessed based on a review of the title and abstract, in
accordance with the predefined inclusion and exclusion criteria.
The inclusion criteria (IC) were as follows:

IC1: Papers published in peer-reviewed venues, includingwork-
shops, conferences, symposiums, and journals;

IC2: Papers that contain the search string and are related with
objective of the mapping;

IC3: Papers written in English and Portuguese.
The exclusion criteria (EC) used to discard studies were:
EC1: Duplicated paper;
EC2: Papers in the form of tutorials, editorials, technical report

or surveys;
EC3: Papers not available in full text;
EC4: Papers presented as posters, demonstrations and work

in progress;
EC5: Papers that lack an abstract;
EC6: Secondary or tertiary papers (e.g. systematic literature

review).
After the initial selection of articles based on the inclusion and

exclusion criteria through title and abstract screening, 963 papers
were rejected (2 duplicated). An in-depth reading by the first and
second author, with dedicated discussion sessions focusing on key
points relevant to the mapping study of the 144 resulting papers was
conducted to assess quality and relevance to the mapping objectives.
Three questions were answered to assess the quality of the studies:

• Does it present a consolidated methodology within activities
related to usability, accessibility, and user experience?

• Does it clearly present the motivation or demand for using
LLMs within the processes?

• Does it indicate participatory or co-creation practices among
UX designers?

The graphic on Figure 2 shows the numbers of the assessment.
After applying the inclusion and exclusion criteria, a total of 144
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Figure 2: Quality assessment of the accepted papers after the
exclusion criteria.

articles were initially accepted—116 from the ACM Digital Library
and 28 from IEEE Xplore. These articles underwent a quality as-
sessment through full-text reading, which resulted in the exclusion
of 35 ACM articles and 5 IEEE articles. In the end, 104 articles were
selected for inclusion in the mapping study.

Figure 3 illustrates all the study selection process, detailing each
step involved. This visual representation aims to systematize and
increase the transparency of the workflow, contributing to the
organization, reproducibility, and traceability of the study.

3.4 Data extraction and Analysis
Data extraction was conducted by analyzing the accepted papers
to identify their primary objectives and align them with the cor-
responding research questions and domain. The literature review
conducted by Pang et al. et al. [67] proposed a taxonomy for appli-
cation domain in which HCI researchers have applied LLMs. The
proposed taxonomy encompasses Application Domains, LLM Roles,
Limitations and Risks. However, for the purposes of this mapping
study, only the Application Domain was considered. We used this
taxonomy to categorizes the accepted papers into domains. The ex-
traction process was performed by the third author and reviewed by
the first author. In cases of disagreement regarding the association,
the second author conducted a secondary review and determined
the final classification.

The results of the data extraction will be presented in Section 4,
aiming to address the research questions.

4 RESULTS
4.1 Studies Characterization
The articles selected for this review were published between 2021
and June 2025. Figure 4 illustrates the annual distribution of these
publications. In the year 2021, no publications were identified that
met the inclusion criteria established for this mapping study. The
highest concentration of articles is observed in 2024 and 2025, a
trend that aligns with the escalating research interest in LLMs
in recent years. Furthermore, it is anticipated that the number of
publications for the current year, 2025, will exceed the total from
2024 by far.

An analysis of the publication sources shows that the ACM Dig-
ital Library holds the majority of the publications (80 out of 104).
This is to be expected, as most of the primary conferences and jour-
nals in the field of Human-Computer Interaction (HCI) are hosted
on this platform. The main publication venues for the accepted arti-
cles are listed in Figure 5, where the Conference on Human Factors
in Computing Systems (CHI) stands out as the primary venue for
the works included in the mapping. The following sections presents
the results addressing the research questions and the domain-based
categorization.

Furthermore, Figure 5 presents the conferences with the highest
recurrence of publications, with CHI standing out as one of the
most prominent in the field.

4.2 RQ1 - Where have LLM-based techniques
been applied to support usability and
accessibility?

The analysis pertaining to RQ1 indicates a significant body of re-
search focused on developing chatbots with enhanced natural lan-
guage capabilities to improve usability for diverse user groups. For
instance, studies describe chatbots designed to provide informa-
tion retrieval and emotional support for caregivers [26], and to
assist patients and their caregivers by facilitating reflection and
communication regarding their care [40]. The latter is achieved by
improving conversational flow, accurately representing words and
meanings, and conveying an appropriate emotional tone. Chatbots
are also used for mental health support, where they aim to foster
effective and empathetic communication by responding with em-
pathy, cultural sensitivity, and efficacy to enhance system usability
[63]. Other identified applications include a news retrieval tool for
patients [78] and an e-health service app [19].

To support usability and accessibility, the literature reveals sev-
eral applications of generative AI (GenAI) [1, 32, 46, 56]. ChatGPT
is used to create personas for student learning by simulating users
for interview practice [6], and to test various privacy configurations
and understand their implications [15]. In the case of interface cre-
ation, GenAI is employed to generate prototypes directly from user
stories [47] and to create malleable interfaces that users can modify
and extend using natural language prompts [13]. For developers,
LLMs was used to improve code accessibility and streamline the
UI creation process while maintaining usability [60]. Finally, tools
have also been developed to address code compliance, such as auto-
matically checking for accessibility violations in both open-source
code and code generated by ChatGPT [2].

As an accessibility resource, a range of tools leveraging natural
language have been developed for various user groups. For users
who are blind or have low vision, applications include a chatbot
that creates stories from photos to serve as a form of memory recre-
ation [98], and an app for object detection and scene description
[61]. Other tools for this group aim to enable more natural conver-
sational interaction with screen readers [45], and errors in screen
reader [105], provide textual cues for navigating UI components
and their states [102], and generate tailored video and scenery de-
scriptions [52, 65]. To assist individuals with speech impairments,
one study developed a tool that aids communication by interject-
ing timely, humorous comments into chat conversations [93]. For
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Figure 3: Selection of papers according the inclusion and exclusion criteria

Figure 4: Number of publications per year

assistive technology directed to older adults, an augmented reality
(AR) system has been proposed that provides information about
surrounding items via image capture, answering related questions
in adapted natural language [84].

4.3 RQ2: How have researchers used LLMs for
user journey analyses?

To address RQ2, studies were identified that leverage LLM-based
tools to support user journey mapping [57] and generate patient
personas (e.g., for Parkinson’s disease), providing pathways for de-
signing adaptive systems [74]. These include behavior analysis and
summarization [101], intention analysis based on retrospective log
data [79], and user interaction simulations [11]. In [4], researchers
employed LLMs for implicit and real-time user journey analysis
through the concept of “step-awareness”. LLMs were also used to

construct narrative journeys (storyline) and visualize branching
narratives, with tools that facilitate the analysis of these journeys
[58].

4.4 RQ3: How have LLM-based tools contributed
to user experience?

The studies related to RQ3 encompass improvements in commu-
nication and more intuitive interactions with AI, optimization of
user experience in specific tools, enhancement of workflow and
user engagement, personalized support, learning, and Human–AI
collaboration. Within these themes, the CrossTalk tool [96] em-
ploys the BERT technique (a precursor to LLMs) to recognize user
intentions during video-conferences and execute related searches
in real time. Also in the context of videoconferencing, a context-
sensitive transcription interface has been developed, adapting to
user engagement levels throughout meetings. This solution aims to
enhance the user experience, particularly in scenarios where meet-
ings are frequently interrupted [49]. For music recommendation, a
Conversational Recommendation Systems [100].

In the context of smart cities, to improve user experience LLMs
have been employed to process data collected from citizen com-
plaint systems, generating personalized and relevant feedback for
users [42]. They have also supported human–home-agent inter-
actions by enabling accessibility-based planning in simulations of
real environments [66]. In [30], a vehicle agent based on LLMs was
developed to perform multi-agent selection and vehicle control via
voice interaction, improving system usability by allowing more
natural interaction without the need to manage multiple agents
individually.

User experience enhancement has been investigated through the
use of chained prompts, response collection, and efficient system
feedback integration [95]. Improvements have also targeted blind
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Figure 5: Distribution of accepted papers by publication venues (Top 10).

and low-vision users in text-to-image conversion tasks, enhancing
their ability to edit generated items [51]. A personalized advising
system for incoming students was developed to simplify access
to institutional policies and integrate multiple functionalities [88].
Creation-support tools were identified in [83] to improve writing
experiences in complex tasks, and to assist in music composition
by transforming images, text, and audio inputs into musical chords
[43]. Context-sensitive response generation for users in metaverse
environments was also explored [34].

In [73], user–device integrationwas enhanced to improve conver-
sational interaction between the user and a haptic device, enabling
more effective control over dialogues for information access. Audio
description generation for videos was investigated in [69], sup-
porting blind users through contextual narration of broadcasted
content and addressing the limitations of conventional captioning.
User experience was further improved by the framework proposed
by Behravan et al. [8], which facilitates the generation of 3D ob-
jects for augmented reality (AR) environments through natural
language and voice-based commands, while [20] create a system to
recognizes yoga poses to help professionals in personalized fitness
assistance.

Usability-driven tools have contributed to enhancing user ex-
perience, such as a system that leverages LLMs to enable natural
language interaction for performing a variety of operations within
the operating system [38, 62]. For programmers, LLMs have been
employed to improve code comprehension by increasing precision
and speed, reducing cognitive load, and providing a distraction-free
environment with an optimized interface and accessible explana-
tions [99]. In search to create more personalized and accessible

educational experiences, a study utilized a participatory design ap-
proach to generate stories that merge children’s personal interests
with literary classics, with the goal of fostering better engagement
with reading [14]. Similarly, Chen et al. [17] developed an educa-
tional tool that delivers an engaging and interactive experience,
resulting in personalized learning, faster reasoning, and enhanced
comprehension. Addressing the needs of specific user groups, Fir-
sanova [28] created an app for individuals on the autism spectrum.
The app aims to create a more empowering information-seeking
experience by providing information without the need for a human
mediator.

4.5 RQ4: How do UX practitioners use IA in
their activities?

To address RQ4, several recent studies were identified that explore
the use of LLMs to support design processes and enhance user
experience. One example is an interactive system that leverages
LLMs to foster collaboration in design spaces, enabling profession-
als to explore multiple solutions and stimulate creative work [85].
Another proposal introduces a visual-centric tool tailored to UX
designers [82]. LLMs have also been employed to encourage cre-
ativity and productivity in design processes, particularly among
students [89], as well as to track the evolution of design ideas and
guide designers in more effective solution exploration [81]. In the
prototyping context, an LLM-based tool was developed to identify
recurring issues through prompts, helping to prevent incidents and
offering early insights into potential failures [92]. LLMs were also
applied to automate heuristic evaluations of user interfaces [25, 36].
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Other studies focus on inclusion and accessibility, such as the
use of LLMs to enhance alternative communication tools for indi-
viduals with speech impairments by inserting humorous remarks at
appropriate moments in conversations [93]. Additional proposals
assist designers in creating graphical user interfaces from basic
models, providing customization suggestions via natural language
commands [24], and promoting collaboration between designers
and clients through annotated feedback in 3D project development
[16]. LLMs have been applied to the design of journaling systems
for individuals with Parkinson’s disease, aiding in persona gener-
ation and offering insights for user-centered solutions [74]. Some
applications have simulated interactions with ChatGPT 4.0, using
the Design Guide to evaluate user experiences [11].

LLMs have also been used by UX practitioners to evaluate user
intent across various contexts [33, 59, 80, 101], as well as in systems
like PrISM-Q&A, which perform implicit and real-time analysis of
user journeys [4]. Another important advancement involves the
high-granularity decomposition of tasks using annotated timelines,
revision tracking, and contextualized feedback [21]. Finally, note-
worthy initiatives integrate human–AI collaboration to improve
design quality and user experience through joint exploration of the
solution space [18], alongside the development of context-sensitive
transcription interfaces adapted to participants’ engagement levels
during meetings [50].

To summarize the accepted papers, the Table 1 grouped them
associating the references by research questions.

Table 1: Distribution of the studies by research questions.

Research questions Paper references
RQ1 [26] [40] [63] [78] [19] [6] [15] [47]

[13] [60] [2] [98] [61] [45] [102] [52]
[93] [84] [46] [56] [54] [1] [105] [65]
[32]

RQ2 [57] [74] [101] [79] [11] [4] [58]
RQ3 [96] [49] [42] [66] [30] [95] [51] [88]

[83] [43] [34] [73] [69] [8] [62] [38]
[99] [14] [17] [28] [100]

RQ4 [85] [82] [89] [81] [92][25] [36] [93]
[24] [16] [74] [11] [101] [59] [80]
[33] [4] [21] [18] [50]

4.6 Domains
To improve the categorization of the articles in this mapping study,
we also listed them based on application domains. Many of the arti-
cles presented in the following sections have already appeared in
previous ones, however, this serves as an additional way to search
for research sources. The domains used in this mapping study were
based on the systematic review conducted by Pang et al. [67]. While
the original review identified 10 domains, we selected those most
closely aligned with the objectives of our mapping: Augmenting
Capabilities, Communication & Writing, Well-being & Health, Ac-
cessibility & Aging, Education, Design and User Experience. In
some cases, studies were classified under more than one domain.

4.6.1 Augmenting Capabilities. Productivity is a key factor in HCI
activities, and researchers have increasingly invested in studies
aimed at enhancing the work of designers and UX professionals. A
conversational framework that enhances the usability of smart en-
ergy system simulations allowing user to describe their simulation
scenarios in plain language and GPT seamlessly translates these
descriptions into Python scripts, used as inputs to the simulation
environment [22]. LayoutCopilot [53] simplifies human-tool inter-
action by converting natural language instructions into executable
script commands, and it interprets high-level design intents into
actionable suggestions, significantly streamlining the layout design
process.

The work present in [12] investigate a system to search for GUI
layout, and Riche et al. [76] present a creative AI-assisted design
work that refines the intentions’ design in creating prompts, the
tool leverage LLM’s to suggest, vary, and refine new instruments to
co-create. Do et al. [24] build a system to automate the generation
of new options from a initial user interface.

As plugin for Figma, Feng et al. [27] create a widget that opera-
tionalizes designerly adaptation, Kretzer et al. [47] build a plugin to
generate prototypes directly from user stories, and [25] build one
for automatic heuristic evaluation. For programmers, Zhou et al.
[106] developed an automated approach that synergizes computer
vision (CV), MLLMs, and iterative compiler-driven optimization to
generate and refine declarative UI code from designs, and segment
of content from podcast [68], while LLMs have been employed to
improve code comprehension by increasing precision and speed,
reducing cognitive load , and providing a distraction-free environ-
ment with an optimized interface and accessible explanations [99].

The chatGPT was used to generate automatic problem sugges-
tions in usability test [48], and improving the quality and reliability
of usability evaluations, supporting the development of assessment
plans [104]. Beyzaei et al. [9] create a technique to efficiently trans-
fer usage-based UI tests across mobile apps, and Turbeville et al.
[90] present an approach for generating insights from multimodal
UX testing data.

4.6.2 Communication & Writing. This domain focuses on improve-
ments in communication and writing tasks, where LLMs have been
employed to enhance interaction between users and applications.
Conversational agents were used to provide information and emo-
tional support for caregivers [26], and to assist patients and their
caregivers by facilitating reflection and communication regarding
their care [40]. Emotional support and empathetic communication
were explored in [63], while tools for accessing news by diverse
user groups were presented in [28, 78]. Researchers developed an
application that generates stories from photos for blind users to
communicate through memories [98], and another to assist users
with speech impairments in expressing humor during chat inter-
actions [93]. Communication in videoconferencing contexts was
improved in [96] and [49], and in smart cities to support dialogue
between citizens and local governments [42]. Additionally, com-
munication between designers and clients was facilitated through
annotation feedback [16].

LLMs have also been applied in writing tools, with a focus on
maintaining the natural flow of composition even in complex tasks,
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assisting users in developing diverse content and employing rhetor-
ical strategies. This approach fosters a more fluid, creative, and
productive experience for writers and digital communicators [83].

4.6.3 Accessibility & Aging. LLMs have opened new possibilities
formaking interactive systemsmore accessible, inclusive, and adapt-
able to the needs of users with disabilities. Several initiatives have
explored the potential of these technologies to improve usability,
user experience (UX), and the integration of inclusive design prin-
ciples. One such application introduces a text-to-image approach
powered by LLMs, which enhances control and editing capabilities
of visual content for blind or low-vision users, providing greater
autonomy and personalization in digital interface interaction [51].
Additionally, LLMs have been employed in the development of assis-
tive applications capable of detecting objects and describing scenes
using natural language, directly benefiting blind and low-vision
users [61]. This approach significantly contributes to improving
usability and user experience in everyday tasks. For users who are
blind or have low vision, applications include a chatbot that creates
stories from photos [98], a tool to enable more natural conversa-
tional interaction with screen readers [45], provide textual cues
for navigating UI components and their states [102], and generate
tailored video and scenery descriptions [52].

In development environments, efforts are underway to make pro-
gramming assistants more accessible to blind developers, increasing
their autonomy in software creation and reducing technical barri-
ers [29]. In the context of designing generative AI-based systems,
researchers have proposed the creation of clear and actionable de-
sign principles focused on accessibility and user experience. These
principles include: designing for generative variability, co-creation,
mental model construction, and appropriate trust. They aim to sup-
port the safe and effective use of AI across different stages of the
design process, from ideation to final evaluation [94]. LLMs was
used to improve code accessibility and streamline the UI creation
process while maintaining usability [60] LLMs are also being used
to correct accessibility violations in AI-generated code, such as that
produced by ChatGPT, and in open-source projects. This applica-
tion directly impacts the improvement of accessibility in systems
developed by and for people with disabilities, making the code more
aligned with inclusive standards [2].

Finally, an innovative initiative uses LLMs to enhance alterna-
tive communication tools for individuals with speech disabilities
by inserting well-timed humorous comments into conversations,
fostering more natural, expressive, and inclusive interactions [93].

4.6.4 Education. The use of LLMs in education has shown great po-
tential to transform pedagogical practices, benefiting both students
and instructors. Several interactive systems have been proposed
to enhance the learning experience by promoting greater person-
alization, efficiency, and engagement. Among these proposals is
NoTeeline, a system developed to support the creation of personal-
ized real-time notes. Its goal is to reduce students’ cognitive load,
improve the quality of note-taking, and facilitate later review and
organization [37]. Another example is an online programming ed-
ucation system that provides personalized assistance to students
through helpful task-completion tips. This type of LLM-powered
support enables learners to progress with greater confidence and
less frustration, particularly in self-directed learning contexts [10].

A system for incoming students was developed to simplify access to
institutional policies and integrate multiple functionalities [88]. To
create more personalized and accessible educational experiences, a
study utilized a participatory design approach to generate stories
that merge children’s personal interests with literary classics [14],
while Chen et al. [17] developed an educational tool that delivers
an engaging and interactive experience.

LLMs have also been used to support educators, such as in the
case of ReadingQuizMaker, a tool designed to assist instructors in
generating high-quality reading comprehension questions. The tool
adapts to teachers’ natural workflows by automating tasks such as
template selection, input configuration, and result editing, thereby
streamlining the creation of assessment materials [55]. Additionally,
LLMs have been employed in initiatives that combine education and
gamification, such as systems for automatically generating themed
quizzes to engage museum visitors with educational content [75].

Finally, studies have highlighted the use of LLMs as tools for
supporting educational design, helping students engage in creative
and productive processes throughout their learning journeys [89],
and a study that evaluates the usability of ChatGPT and students’
experiences with it on the Moodle platform [23].

4.6.5 Design and User Experience. The Design domain encom-
passes various types of design work. In the context of our mapping,
it specifically includes design efforts aimed at improving the user
experience (UX).

The use of LLMs has significantly transformed the field of UX,
fostering more adaptive and efficient interfaces. These technologies
are applied to reduce technical barriers, enhance personalization,
and improve interaction between users and systems. UX enhance-
ment has been investigated through the use of chained prompts,
response collection, and efficient system feedback integration [95],
integrate human–AI collaboration to improve design quality and
user experience through joint exploration of the solution space
[18], NLDesign is a user interface (UI) design tool that combines
natural language dialogue with generative AI. Its goal is to lower
technical barriers for non-expert users by offering intuitive control,
personalization support, and simplified generation and editing of
interface elements without requiring coding skills. It also promotes
component reuse and improves the overall adaptability of the user
experience [103]. Creation-support tools were identified in [83] to
improve writing experiences in complex tasks.

SimUser is a system that simulates interactions of diverse user
profiles with mobile applications, enabling the automated genera-
tion of usability feedback. This allows developers to identify and
resolve UX issues based on realistic simulated behaviors [97]. Vir-
tuWander explores the potential of LLMs to enhance multimodal
interaction in virtual tour guide environments, enriching user expe-
riences with more natural, interactive, and context-aware responses
during navigation [91].

In [34], a LLM-based pipeline generates context-aware answers
to users when onboarding metaverse, improving the experience and
make responses more useful and immersive than those generated
without contexts, while in [3] a plug-in for ChatGPT was designed
to serve as an intuitive, user-friendly interface between workers
and job-related databases, improving the usability and accuracy
of queries. For content creation, the system proposed by Jadhav et
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al. [39] uses LLM and image generation techniques to create rele-
vant visuals and voiceovers, enhancing content creation efficiency
without sacrificing quality.

4.6.6 Well-being & Health. The healthcare domain has signifi-
cantly benefited from the use of LLMs, with applications focused on
emotional support, accessibility, personalized care, and enhancing
user experience in digital health systems. One such application is
CareJournal, an app developed to support caregivers through sen-
sitive and contextualized conversations. The tool has an ability to
accurately represent word meanings and maintain an appropriate
emotional tone, fostering a more empathetic and humanized expe-
rience in daily care routines [40], in the same direction a chatbot
designed to provide information retrieval and emotional support for
caregivers [26], and for patients [78]. Another advancement is the
creation of a user-centered teleneurology platform that employs a
GPT-based chatbot for triage and consultations. This system is dis-
tinguished by its ability to provide clear and reliable responses, rel-
evant guidance to patients, and a design aimed at reducing anxiety
during interactions [72]. LLMs are also used to generate personas
with Parkinson’s disease, offering valuable insights for the design of
health-focused journaling systems. This enables the development
of solutions that are better aligned with the specific needs of this
population [74]. The implementation of medical chatbots has also
been explored as a way to deliver personalized responses to health
inquiries, supporting user experience with context-specific and rel-
evant information [41, 86]. Furthermore, LLMs have been applied to
improve the experience of elderly users in e-health applications by
simplifying interfaces and adopting chat-based interaction models,
thereby reducing the cognitive effort required to use these tools
[19].

The Table 2 summarize the papers discussed by domain applica-
tion.

5 DISCUSSIONS
This mapping study aimed to investigate how LLMs are being
applied in HCI activities, with a particular focus on usability, ac-
cessibility, user experience, and professional design practices. The
analysis was guided by 4 Research Questions (RQs) and Domain
applications defined by a taxonomy. The analysis reveals a signif-
icant and expanding body of research, primarily addressing how
these advanced AI capabilities are enhancing interactions across
diverse user groups and professional practices.

5.1 Approaches to Improving Usability and
Accessibility

In answering RQ1, a prominent theme was the development of
sophisticated chatbots, leveraging natural language capabilities to
improve usability for various audiences. This includes providing
critical support for vulnerable populations such as caregivers, pa-
tients, and also people with disabilities. The emphasis on improving
conversational flow, accurate semantic representation, and appro-
priate emotional tone highlights a move towards more empathetic
and effective human-AI communication. Furthermore, the applica-
tion of chatbots extends to mental health support, where the focus
is on fostering empathetic and culturally sensitive interactions to
enhance system usability. The results enabled us to answer the

research questions and revealed, among other findings, a shift in
the terminology related to chatbots. Several studies have begun
referring to them as “agents” indicating a possible evolution in the
understanding of these tools.

5.2 Methods for Analyzing the User Journey
Addressing RQ2, the mapping study identified a diverse set of ap-
proaches in which LLMs are leveraged to support user journey anal-
ysis. These approaches reflect a shift from static, manual mapping
techniques to dynamic, data-driven methods that enable deeper
insights into user behavior, intention, and experience. Simulated
user personas, like an user with certain disease, and interaction
modeling tools highlight the potential of LLMs to support user jour-
ney analysis. These studies perform journey mapping and allow
developers to anticipate diverse user behaviors, summarize interac-
tion patterns, and identify usability or accessibility issues early in
the design process. These techniques support more empathetic and
context-aware design decisions.

5.3 Enhancing User Experience in Interactive
Systems

LLMs have been widely adopted to improve user experience (RQ3)
by enabling adaptive, conversational, and context-aware interfaces.
These contributions span diverse domains, from videoconferencing
and smart cities to education, accessibility, and creative support,
highlighting the versatility of LLMs and related technologies in
shaping Human–AI collaboration. Tools are used to recognize user
intentions during video conferences, exemplify the shift toward
real-time, context-aware AI support. Similarly, adaptive transcrip-
tion interfaces respond to user engagement levels, mitigating the
impact of interruptions and enhancing the fluidity of communi-
cation. These innovations reflect a growing emphasis on seam-
less integration of AI into everyday workflows. In smart city con-
texts, LLMs have been employed to process citizen complaints and
generate personalized feedback fostering more responsive gover-
nance. Human–home-agent interactions have also benefited from
accessibility-based planning in simulated environments promot-
ing inclusive design. The development of vehicle agents capable
of voice-based multi-agent control further illustrates how natural
language interfaces can simplify complex systems and improve
usability.

Several studies target accessibility improvements, such as audio
description generation for blind users and enhanced text-to-image
editing for low-vision individuals. These tools reduce barriers to
digital content and empower users to engage more fully with tech-
nology. The use of natural language to generate 3D objects in AR
environments and yoga pose recognition for personalized fitness as-
sistance further demonstrate the potential of AI to support diverse
user needs. Educational applications of LLMs include personalized
advising systems, participatory storytelling tools that blend chil-
dren’s interests with literary classics, and interactive learning envi-
ronments that enhance reasoning and comprehension. These sys-
tems prioritize engagement and adaptability, aligning educational
content with individual learner profiles. Notably, the development
of an app for individuals on the autism spectrum underscores the
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Table 2: Distribution of the studies by domain

Domains Paper references
Augmenting Capabilities [22] [53] [12] [76] [24] [27] [47] [25] [106] [68] [99] [48] [104] [9] [90]
Communication & Writing [26] [40] [63] [78] [28] [98] [93] [96] [49] [42] [16] [83]
Accessibility & Aging [51] [61] [98] [45] [102] [52] [29] [94] [60] [2] [93]
Education [37] [10] [88] [14] [17] [55] [75] [89] [23]
Design & User Experience [95] [18] [103] [83] [97] [91] [34] [3] [39]
Well-being & Health [40] [26] [78] [72] [74] [86] [41] [19]

importance of empowering users through autonomous information
access.

System-level improvements include natural language interfaces
for operating system tasks, chained prompts for efficient feedback
integration, and context-sensitive responses in metaverse environ-
ments. These innovations reflect a broader trend toward conversa-
tional and adaptive systems that prioritize user comfort and control.

5.4 Supporting UX Professionals in Design and
Development

RQ4 explores how LLMs are being used to assist professionals in
UX and design-related activities. The reviewed studies reveal a
growing ecosystem of tools and frameworks that integrate LLMs
into creative workflows, prototyping, evaluation, and collaboration.
LLM-powered systems have been developed to foster creativity and
support exploration of multiple design solutions. These tools enable
designers to engage in iterative ideation, guided by AI-generated
suggestions that expand the solution space. Visual-centric platforms
tailored to UX designers further demonstrate how LLMs can adapt
to domain-specific needs, offering intuitive interfaces and action-
able insights. LLMs have also been employed to track the evolution
of design ideas and guide professionals toward more effective so-
lutions. By analyzing design trajectories and providing contextual
feedback, these systems help designers refine their concepts and
avoid common pitfalls. In prototyping contexts, prompt-based tools
identify recurring issues and offer early warnings about potential
failures, contributing to more resilient and user-centered designs.

The automation of heuristic evaluations through LLMs repre-
sents a significant advancement in UX assessment. These tools
streamline the evaluation process, reduce manual effort, and ensure
consistency in interface analysis. Additionally, systems perform
implicit and real-time analysis of user journeys, enabling practi-
tioners to evaluate user intent and experience dynamically across
various contexts. LLMs have also been used to generate personas
supporting the design of journaling systems that align with specific
user needs. These applications reflect a broader commitment to
accessibility and empathetic design.

LLMs facilitate collaboration between designers and clients through
annotated feedback project environments, and assist in generating
graphical user interfaces from basic models using natural language
commands. These tools reduce technical barriers and promote co-
creation, making design processes more inclusive and efficient.
Advanced systems have introduced high-granularity task decompo-
sition using annotated timelines, revision tracking, and contextual-
ized feedback. These features support detailed analysis of design

workflows and help practitioners maintain clarity and coherence
throughout iterative development. Context-sensitive transcription
interfaces further enhance collaboration by adapting to participant
engagement levels during meetings.

5.5 Domain Application
The graphic in Figure 6 presents the distribution of articles across
application domains. It is evident that the Augmenting Capabilities
domain concentrates a bigger number of related studies. This indi-
cates a research effort aimed at enhancing productivity within HCI
activities.

The increasing incorporation of LLMs into design and usability
evaluation toolsmarks a significant advancement in how profession-
als interact with computational systems. The solutions demonstrate
that LLMs automate technical tasks and expand users’ creative and
strategic capabilities. Tools highlight the potential of LLMs to in-
terpret design intentions and convert them into executable actions,
thereby bridging the gap between conceptualization and imple-
mentation. This ability to transform natural language commands
into actionable suggestions enhances the fluidity of the creative
process and contributes to the democratization of design. Further-
more, systems that search, refine, and vary graphical user interface
(GUI) layouts based on prompts illustrate how LLMs can act as
co-creators, fostering experimentation and innovation.

The integration of LLMs into platforms like Figma, through
plugins that generate prototypes, perform heuristic evaluations,
and adapt interfaces based on user stories—reinforces the trend
toward increasingly responsive and user-centered tools. For devel-
opers, approaches that combine computer vision, multimodal LLMs,
and iterative compiler-driven optimization offer promising path-
ways for the automated generation of declarative UI code, while
facilitating the comprehension of complex systems through accessi-
ble explanations and optimized interfaces. For usability, the use of
LLMs to automatically suggest problems during testing and support
the development of evaluation plans points to greater reliability
and efficiency in validation processes. Techniques that enable the
transfer of usage-based UI tests across mobile applications, and the
extraction of information frommultimodal UX testing data enhance
the analytical capabilities of UX professionals, promoting a more
integrated and context-aware approach.

The domain of Communication & Writing reveals the way users
interact with digital systems, particularly by fostering more natural,
empathetic, and expressive exchanges. Conversational agents have
emerged as key tools in this domain. These systems go beyond
information delivery, offering empathetic responses that contribute
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Figure 6: Number of Publications by domain

to a more humanized experience of care. Emotional support mecha-
nisms have also been explored in contexts, highlighting the poten-
tial of LLMs to simulate affective communication. Efforts to make
communication more inclusive are evident in applications designed
for blind users, such as systems that generate narrative stories from
photos. Similarly, tools that assist users with speech impairments in
expressing humor during chat interactions demonstrate how LLMs
can enrich social engagement in digital conversations. Solutions
have been applied to improve communication in videoconferencing
environments and facilitate dialogue between citizens and local
governments in smart city initiatives. Beyond conversational inter-
faces, LLMs have been integrated into writing tools that support
users in maintaining the natural flow of composition, even in cog-
nitively demanding tasks. By assisting with rhetorical strategies
and content diversification, these systems promote a more fluid,
creative, and productive writing experience.

Across domains, LLM adoption reflects a balance between au-
tomation and augmentation. While automation accelerates evalu-
ation and prototyping, augmentation enhances human creativity
and decision-making. The challenge ahead lies in aligning these ca-
pabilities with ethical, participatory, and inclusive design principles,
especially in sensitive domains like healthcare and education.

5.6 Limitations of the Mapping Study
While this mapping study provides a broad overview of how Large
Language Models (LLMs) are being applied across various domains
of HCI, several limitations must be acknowledged.

5.6.1 Scope of Literature Sources. The study focused exclusively
on articles indexed in the ACM Digital Library and IEEE Xplore
between 2021 and 2025. Although these databases are highly rep-
utable and central to the HCI field, relevant works published in

other venues (e.g., Springer, or domain-specific journals) may have
been excluded. This is a firm limitation, and to mitigate the con-
straint of selecting only two databases, the ACM Digital Library
was chosen as one of them which publishes the main conferences
and journals in HCI field. To identify duplicate articles across both
databases, we used the Parsifal 1 software to systematize the process
of identification and summarizing all retrieved publications.

5.6.2 Domain Categorization Constraint. The categorization of arti-
cles into application domains was based on the taxonomy proposed
by Pang et al. [67] published in 2025, which, while robust, may
not fully capture the evolving nature of LLM applications. Some
studies addressed multiple domains simultaneously, and assigning
them to a single category may oversimplify their contributions. In
such cases, cross-domain overlaps were noted, but the granularity
of classification remains a challenge. To enrich the mapping the
research questions were also addressed, listing the papers related
to each question.

5.6.3 Interpretation of Research Contributions. The initial phase of
article inclusion/exclusion was based on titles and abstracts, and
only after the quality assessment was made by an in-depth reading.
While this approach enables large-scale analysis, it may overlook
nuanced insights found only in full-text content. In some cases,
there are variations in terminology, particularly those related to
LLMs, and certain studies may have been excluded due to abstracts
that did not reflect the targeted keywords. To mitigate this issue,
multiple synonyms were incorporated into the search string to
account for variations in key terms.

5.6.4 Lack of Empirical Validation. This study does not include
empirical validation of the effectiveness or impact of the LLM-based
1https://parsif.al/
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systems reviewed. The mapping is descriptive rather than evalua-
tive, and future work should consider systematic comparisons, user
studies, or meta-analyses to assess the practical outcomes of these
technologies in real-world HCI contexts.

6 CONCLUSIONS
This study systematically mapped 104 peer-reviewed articles cov-
ering the past five years (2021–2025) on the use of LLMs to support
usability, accessibility, and UX activities in HCI. The study selected
relevant papers based on data extracted from the ACM Digital Li-
brary and IEEE Xplore, according the research objectives following
the application of inclusion and exclusion criteria..

The results provided answers to the research questions and re-
vealed, among other findings, a observed shift in the use of “agent”
as a trend. The use of LLMs in user journey analysis introduces
a movement in how designers understand and model user experi-
ences. These tools enable real-time, personalized, and predictive
insights that go beyond surface-level metrics. As LLMs continue
to evolve, their integration into UX workflows may lead to more
responsive, inclusive, and emotionally intelligent systems. The
breadth of applications explored illustrates the transformative po-
tential of LLMs in enhancing UX across domains. By enabling more
natural, personalized, and accessible interactions, these tools rede-
fine the boundaries of Human–AI collaboration.

The integration of LLMs into UX and design workflows signals
toward AI-augmented creativity and evaluation. These tools auto-
mate routine tasks enabling professionals to focus on strategic and
empathetic aspects of design. As LLMs become more sophisticated,
their role in facilitating real-time collaboration, inclusive design,
and adaptive prototyping will continue to expand.

It was also observed the growing use of LLMs in the healthcare
domain, where these models have been employed to provide more
personalized support to patients. However, gaps were identified
across the reviewed studies. For instance, a limited number of in-
vestigations addressed the needs of individuals with disabilities.
Most research efforts focused on accessibility for blind and low-
vision users, with few studies aiming to reduce barriers for other
disabilities.

From a practical perspective, the mapping reveals three key take-
aways: (i) integration into workflows, LLMs are most impactful
when embedded into the daily processes of design and evaluation,
reducing friction between ideation, prototyping, and testing; (ii)
accessibility gaps, despite promising results, most research focuses
on blind and low-vision users, with limited exploration of solu-
tions for other disabilities or intersectional needs; and (iii) design
augmentation, LLMs are emerging as creative partners, comple-
menting human expertise rather than replacing it, particularly in
exploratory and collaborative design contexts.

Future research should address the following directions:

• Conduct longitudinal and empirical studies on the sustained
adoption of LLM-based tools in professional HCI practice.

• Expand accessibility research to include a wider range of
disabilities and contexts.

• Investigate ethical and participatory approaches for jour-
ney modeling and adaptive systems, ensuring equitable and
inclusive outcomes.
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