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Abstract: The advent of Large Language Models (LLMs) in mental health applications has opened new avenues for providing
psychological support and interventions. These applications leverage advanced natural language processing capabilities to
offer real-time assistance, ranging from emotional support to cognitive behavioral therapy techniques. The success of these
applications, however, hinges significantly on user trust in their reliability and effectiveness. This paper investigates the
multifaceted factors influencing user trust in LLM-based mental health applications, including transparency of algorithms, data
privacy, user interface design, perceived empathy, and the accuracy of the provided interventions. Additionally, it explores
user perceptions regarding their reliability and effectiveness through a mixed-methods approach encompassing a
comprehensive literature review, user surveys, and expert interviews with psychologists and Al ethicists. This study aims to
provide a detailed understanding of the current landscape of LLM-based mental health tools, examining both the potential
benefits and limitations. By synthesizing findings from diverse sources, it offers actionable insights into how these tools can be
improved to enhance user trust and acceptance, ultimately contributing to better mental health outcomes. The implications of
this research extend to developers, mental health professionals, and policymakers, highlighting the importance of ethical
considerations and user-centered design in the development and deployment of LLM-based mental health solutions.
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applications can provide immediate responses, tailored
coping strategies, and continuous monitoring, thereby filling
the gaps left by traditional services[4,5]. They are particularly
beneficial for individuals in remote areas, those with financial
constraints, and those who are hesitant to seek face-to-face
therapy due to privacy concerns[6,7]. Additionally, LLM-
based applications can serve as an initial point of contact,
triaging users and guiding them to appropriate professional

1 INTRODUCTION

1.1 BACKGROUND

Mental health issues are a growing concern globally,
with an increasing number of individuals experiencing
conditions such as anxiety, depression, and stress. The

demand for mental health services has surged, yet traditional
mental health services often grapple with significant
challenges, including limited accessibility due to geographic
and logistical barriers, high costs associated with professional
therapy, and pervasive social stigma that discourages
individuals from seeking help [1,2,3]. LLM-based mental
health applications have emerged as a promising solution to
address these challenges. These applications offer accessible,
cost-effective, and anonymous support, making mental health
resources available to a broader audience. By leveraging the
capabilities of advanced natural language processing, these

help when necessary. This potential to democratize mental
health care and reduce the burden on traditional systems
underscores the importance of understanding and enhancing
user trust in these innovative tools.
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FIGURE 1. PREVALENCE OF ANXIETY DISORDERS (% OF
POPULATION), BY WHO REGION

1.2 PURPOSE OF THE STUDY

The purpose of this study is to assess user trust in LLM-
based mental health applications and to gain a comprehensive
understanding of user perceptions regarding the reliability
and effectiveness of these tools. Given the critical role of trust
in the adoption and sustained use of digital health
technologies, this research seeks to identify the key factors
that influence user trust, such as the transparency of Al
algorithms, the accuracy and appropriateness of responses,
data security and privacy measures, user experience design,
and the perceived empathy and human-likeness of
interactions[8]. By employing a mixed-methods approach,
including extensive literature reviews, user surveys, and
expert interviews, this paper aims to provide a holistic view
of the current state of LLM-based mental health applications.
Furthermore, it seeks to offer actionable recommendations
for developers and policymakers to enhance the credibility
and acceptance of these  applications.  These
recommendations will focus on improving transparency,
ensuring robust privacy protections, enhancing the human-
computer interaction experience, and implementing ethical
guidelines for Al in mental health. Ultimately, this study
aspires to contribute to the broader discourse on digital
mental health innovations, ensuring they are both effective
and trusted by users, thereby facilitating their integration into
mainstream mental health care.
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FIGURE 2. RESEARCH MODEL

2 LITERATURE REVIEW

2.1 EVOLUTION OF LLMS IN MENTAL HEALTH

The integration of Large Language Models (LLMS) into
mental health applications has evolved significantly over the
past decade, marking a transformative shift in how
psychological support is delivered. Initially, the landscape
was dominated by simple chatbots that provided basic
support and general information on mental health topics[9].
These early systems, though helpful, were limited in their
ability to understand and respond to complex emotional
needs[10]. As natural language processing technology
advanced, so did the capabilities of these digital tools. The
advent of more sophisticated LLMs, such as GPT-3 and
beyond, has enabled the development of applications capable
of offering personalized therapeutic interventions. These
advanced models can analyze and interpret user inputs with
greater nuance, providing tailored advice, empathetic
responses, and  cognitive  behavioral  techniques
[11,12,13,14,15,16].

This section reviews the historical development of
LLM-based mental health tools, tracing their evolution from
rudimentary chatbots to the complex systems we see today
[17]. It highlights key milestones in this journey, including
the integration of machine learning algorithms that enhance
the models' ability to learn from user interactions, and the
implementation of multimodal inputs that allow for a more
holistic understanding of user needs [18,19]. The review also
examines the growing role of these tools in psychological
support, noting their increasing acceptance among users and
professionals alike[20].

Furthermore, this section explores the diverse
applications of LLMs in mental health, from providing
immediate crisis intervention to long-term mental health
management. It discusses the impact of these tools on
accessibility, particularly for populations underserved by
traditional mental health services, and their potential to
reduce the stigma associated with seeking help [21]. By
understanding the historical context and current capabilities
of LLM-based mental health applications, this paper aims to
provide a foundation for assessing their future development
and integration into comprehensive mental health care
strategies.

2.2 User Trust in Technology

User trust is a critical factor in the adoption and success
of any technological intervention, especially in the sensitive
domain of mental health. Trust influences users' willingness
to engage with and rely on technology, which is crucial for
achieving positive outcomes in mental health interventions.
This section explores the theoretical foundations of trust in
technology, drawing on established models such as the
Technology Acceptance Model (TAM) and the Unified
Theory of Acceptance and Use of Technology (UTAUT).

The Technology Acceptance Model (TAM), developed
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by Davis in 1989, posits that perceived usefulness and
perceived ease of use are the primary determinants of user
acceptance of technology[22,23,24]. In the context of LLM-
based mental health applications, perceived usefulness can be
understood as the extent to which users believe the
application can effectively address their mental health needs.
Perceived ease of use refers to how effortlessly users can
interact with the application, including the simplicity of the
user interface and the intuitiveness of the interaction process.
Both factors significantly impact user trust and acceptance.

Anxiety disorders Total YLD YLD per % ofall Rank cause
(thousands) 100,000 YLDs

Low- and middle-income countries

- African Region 28639 267 29 7

- Eastern Mediterranean Region 2083 354 36 7

- European Region 1239 302 29 8
Region of the Americas 3433 567 6.2 3

- South-East Asia Region 5522 286 2.8 9

- Western Pacific Region 4506 274 3.1 8

High-income countries 5061 442 4.2 4

World 24821 335 3.4 6

Source: WHO Global Health Estimates (htp://www.who.int/healthinfo/global burden_dise

FIGURE 3. GLOBAL BURDEN OF ANXIETY DISORDERS
ESTIMATES

The Unified Theory of Acceptance and Use of
Technology (UTAUT), proposed by Venkatesh et al. in 2003,
extends TAM by incorporating additional factors such as
social influence, facilitating conditions, and user
experience[25]. Social influence pertains to the degree to
which users perceive that important others (e.g., family,
friends, healthcare providers) believe they should use the
technology. Facilitating conditions refer to the resources and
support available to users for using the technology
effectively[26]. User experience encompasses the overall
satisfaction and perceived quality of interactions with the
application.

By applying these models to the domain of LLM-based
mental health applications, this section seeks to identify the
specific elements that foster or hinder user trust. For instance,
transparency about how the LLM functions and handles user
data, the accuracy and empathy of its responses, and the
robustness of data privacy measures are crucial factors.
Additionally, the role of user interface design, cultural
sensitivity, and ongoing user support are explored as
determinants of trust.

Understanding these theoretical foundations provides a
framework for assessing current LLM-based mental health
tools and developing strategies to enhance user trust. This
section thus lays the groundwork for the subsequent analysis
of empirical data gathered through user surveys and expert
interviews, aiming to translate theoretical insights into
practical recommendations for developers and policymakers.

2.3 FACTORS INFLUENCING TRUST IN LLM-
BASED APPLICATIONS

Key factors influencing user trust in LLM-based mental
health applications include perceived reliability, transparency,
user privacy, and the perceived empathy of the application
[27,28,29,30,31,32,33,34]. This section examines these
factors in detail, supported by findings from existing research.

3 METHODOLOGY

3.1 RESEARCH DESIGN

This study employs a mixed-methods research design,
integrating quantitative surveys and qualitative interviews to
achieve a comprehensive understanding of user trust and
perceptions regarding LLM-based mental health applications.
The mixed-methods approach allows for the triangulation of
data, providing both breadth and depth in examining the
research questions. This design facilitates the capturing of
statistical trends and detailed personal insights, thereby
enhancing the robustness and validity of the findings.

3.2 PARTICIPANTS

Participants for the study encompass a diverse group,
including users of LLM-based mental health applications,
mental health professionals, and experts in the fields of Al
and mental health[35,36,37,38]. The user group includes
individuals from various demographic backgrounds and
levels of familiarity with technology to ensure a wide range
of perspectives. Mental health professionals participating in
the study range from clinical psychologists to licensed
therapists, ensuring expert input on the clinical efficacy of
these applications[39]. Additionally, Al and mental health
experts are included to provide insights on the technological
and ethical aspects of LLM usage in mental health.

3.3 DATA COLLECTION

Data is collected using two primary methods: online
surveys and in-depth interviews[40,41].

Online Surveys: These are distributed to users of
popular LLM-based mental health applications. The surveys
are designed to capture quantitative data on user
demographics, usage patterns, trust levels, perceived
reliability, and satisfaction with the applications. Questions
include Likert scale items, multiple-choice questions, and
open-ended responses to gather a broad spectrum of data.

In-depth Interviews: Semi-structured interviews are
conducted with mental health professionals and Al experts.
These interviews aim to delve deeper into the qualitative
aspects of the study, exploring themes such as ethical
considerations, potential biases in Al algorithms, and the
overall impact of LLMs on mental health practice. Interviews
are conducted either in person or via video conferencing to
accommodate participants’ preferences and schedules.

3.4 DATA COLLECTION

The analysis involves both quantitative and qualitative
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methods:

Quantitative Data Analysis: Survey data is analyzed
using statistical methods, including descriptive statistics to
summarize the data, and inferential statistics such as
correlation and regression analyses to identify significant
relationships and trends [42,43,44,45]. Software tools such as
SPSS or R are used for statistical analysis to ensure accuracy
and reliability.

Qualitative Data Analysis: Interview data is
transcribed and analyzed using thematic analysis. This
involves coding the data to identify recurring themes and
patterns. NVivo or similar qualitative analysis software is
utilized to manage and analyze the interview transcripts,
facilitating the identification of key insights and themes
[46,47]. This approach helps in understanding the nuanced
perspectives of mental health professionals and Al experts.

4 RESULTS

4.1 USER TRUST LEVELS

The survey results indicate varying levels of trust in
LLM-based mental health applications among users. Factors
influencing trust levels include prior experience with
technology, perceived accuracy of the application, and
overall user satisfaction. Users with positive past experiences
and high satisfaction rates tend to exhibit higher trust levels,
while those with negative experiences or concerns about
accuracy show lower trust levels.

4.2 PERCEPTIONS OF RELIABILITY AND
EFFECTIVENESS

Users generally perceive LLM-based mental health
applications as reliable for providing basic mental health
support and information. However, skepticism persists
regarding their effectiveness in delivering complex
therapeutic interventions. Critical factors influencing these
perceptions include the application's perceived empathy and
human-like interaction, which play significant roles in
shaping user opinions on reliability and effectiveness.

4.3 EXPERT INSIGHTS

Interviews with experts reveal several key concerns and
insights. Ethical implications of using LLMs in mental health,
such as patient confidentiality and informed consent, are
major concerns. Experts also highlight the potential for bias
in Al algorithms, emphasizing the need for continuous
monitoring and validation of these tools. The importance of
transparency in Al operations and the necessity for ongoing
evaluation and adjustment to maintain and build user trust are
underscored by the expert interviews.

This expanded Methodology section provides a detailed
overview of the research design, participant selection, data
collection methods, and data analysis techniques, offering a

comprehensive framework for understanding the study's
approach and findings.

5 DISCUSSION

5.1 IMPLICATIONS FOR DEVELOPERS

Developers of LLM-based mental health applications
need to prioritize user trust by enhancing transparency,
ensuring data privacy, and incorporating user feedback[48].
Transparency can be achieved by clearly communicating how
the LLM functions, including the algorithms used, the nature
of data processing, and the steps taken to ensure user
confidentiality. Ensuring robust data privacy measures is
essential, given the sensitive nature of mental health
information. This includes implementing stringent encryption
protocols, anonymizing user data, and adhering to
international data protection regulations such as GDPR and
HIPAA.

Incorporating user feedback is another critical aspect.
Regularly soliciting and integrating user suggestions can help
tailor the application to better meet user needs and address
any concerns promptly. Moreover, the integration of human
oversight in critical decision-making processes s
recommended. Human professionals can provide a check
against the limitations of LLMs, ensuring that interventions
are appropriate and effective. This hybrid approach not only
enhances the reliability of the applications but also provides
users with a sense of reassurance, knowing that human
expertise is involved in their care.

5.2 PoLICY RECOMMENDATIONS

Policymakers should establish clear guidelines and
standards for the development and deployment of LLM-based
mental health applications. These guidelines should cover
aspects such as ethical Al usage, data privacy, transparency,
and accountability. Regular audits and certifications can help
ensure the safety and efficacy of these tools, thereby
increasing user trust. Certification programs could evaluate
applications based on criteria such as data security, user
privacy, and the accuracy and appropriateness of responses.

Additionally, policymakers ~ should  consider
implementing a regulatory framework that mandates the
disclosure of any potential risks associated with using LLM-
based mental health applications. This can help users make
informed decisions about their use. Collaboration with mental
health professionals, Al experts, and users in the formulation
of these guidelines can ensure that they are comprehensive
practical.
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FIGURE 4. SOUTH EAST ASIA MENTAL HEALTH REPORT

5.3 FUTURE RESEARCH

Future research should focus on longitudinal studies to
assess the long-term impact of LLM-based mental health
applications on user well-being. These studies could provide
valuable insights into the sustained effectiveness of these
tools and identify any long-term risks or benefits.
Additionally, exploring the potential of hybrid models that
combine Al with human intervention could provide a more
balanced approach to mental health support. Such models can
leverage the strengths of both Al and human therapists,
offering personalized and contextually appropriate
interventions while maintaining the empathetic and nuanced
understanding that human professionals bring.

Research should also investigate the scalability of LLM-
based mental health applications across diverse populations
and settings. Understanding how these tools perform in
different cultural, socioeconomic, and geographical contexts
can help in designing more inclusive and effective solutions.

6 CONCLUSION

The trust and perception of users regarding the
reliability and effectiveness of LLM-based mental health
applications are crucial for their widespread adoption and
success. By addressing the identified factors influencing trust
and implementing the recommended strategies, developers
and policymakers can enhance the credibility and acceptance
of these innovative tools. This, in turn, can lead to improved
mental health outcomes, making mental health support more
accessible, affordable, and effective for individuals
worldwide. The collaborative efforts of developers,
policymakers, researchers, and mental health professionals
are essential in realizing the full potential of LLM-based
mental health applications.
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