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Abstract. Psychological issues have become a pervasive problem affecting the quality of life for 
many individuals. However, the scarcity of professional psychotherapists and the high threshold for 
receiving human psychological counselling prevent most people from obtaining timely, high-quality 
psychological help. To address this issue, chatbots have been developed to participate in the 
promotion of public mental health. Empowered by Artificial Intelligence (AI), especially Large 
Language Models (LLMs), chatbots have the potential to revolutionize the field of mental health by 
offering personalized and full-time support. Moreover, AI-powered chatbots can assist researchers 
in collecting more data to understand mental health better and develop more effective treatments. 
This paper categorizes and summarizes the recent applications of conversational chatbot technology 
in the mental health field, including human-robot relationships, the use of conversational chatbots 
with mental health tasks in counselling and online settings, the generation of counselling dialogue 
data, and the evaluation of datasets and models. The advantages and disadvantages of these 
technologies are explored, along with the current technical shortcomings of conversational chatbots. 
Additionally, the challenges to their widespread adoption and use, as well as future directions for 
development, are discussed. 
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1. Introduction 

While the human body is not designed to cope with long-term social stress, the development of 

society, coupled with the popularization of modern psychology, has led to an increasing awareness 

of the impact of psychological issues on health and quality of life. According to a World Health 

Organization (WHO) report, in 2019, approximately 970 million people were battling psychological 

problems, with anxiety and depression being the most common symptoms [1]. This number went 

through an acute increase during the subsequent pandemic, rising by about 27% within a year [1]. 

From mild symptoms causing negative emotions to moderate and severe symptoms leading to 

somatization and even suicidal attempts, untreated anxiety and depression can significantly reduce 

quality of life. Despite the large number of people in need of psychological support, only a small 

proportion receive effective treatment. This disparity is primarily due to the high costs and time 

required to train medical professionals, resulting in a shortage of qualified personnel. Concerns over 

market quality inconsistency, privacy issues, and personal preferences further limit access to proper 

psychological care.  

Since the release of Generative Pre-trained Transformer (ChatGPT) by OpenAI in 2022, which 

demonstrated remarkable capabilities in generating human-like dialogues, an increasing number of 

scientists have begun exploring how conversational chatbots, programs designed to simulate human 

conversation, can bridge the gap in public mental health care left by human psychological counsellors 

[2]. However, the interest in chatbots began nearly 80 years earlier, in the 1960s, when Joseph 

Weizenbaum developed the first chatbot ELIZA [3]. ELIZA was a rule-based chatbot designed to 

simulate a psychotherapist's conversation [3]. It did not understand the conversation, but generated 

responses based on predetermined templates and user inputs [3]. Despite its technical simplicity and 

inability to engage in deep conversations, ELIZA sparked scientists' interest in chatbots. Over time, 

with the development of Artificial Intelligence Markup Language (AIML), deep learning, and Natural 

Language Processing (NLP) technologies, chatbots have become increasingly capable of contributing 

to public mental health promotion in various ways. 
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In this paper, recent applications of conversational chatbot technology in mental health are 

reviewed and categorized. The major categories include the potential of conversational chatbots to 

impact mental health, the application of chatbots integrated with psychological knowledge in various 

domains, the ability of generative language models to expand counselling databases, and the 

evaluation of datasets and models. The advantages and disadvantages of these technologies are 

explored, along with the current technical shortcomings of conversational chatbots. Additionally, the 

challenges to their widespread adoption and use, as well as future directions for development, are 

discussed.  

2. AI-powered Chatbots 

2.1. Conversational Chatbot and Human Relationships 

A major direction in the development of conversational models is to exhibit more human-like 

behaviours, thus fostering trust-based relationships with users. In a historical review of chatbots, Go 

and Sundar identified factors that could make chatbots appear more human-like, including appearance, 

naming, and contextual continuity in conversations [4]. They categorized these factors into three main 

types: anthropomorphic visual presentation, identity cues, and conversational cues [4]. Their 

experimental validation revealed that the linguistic abilities of chatbots to construct deep, flexible 

dialogues through contextual interaction most significantly influence users' psychology, attitudes, and 

behaviours during interactions [4].  

Just like in human-to-human relationships, people have their preferences for chatbots with 

different appearances and abilities, and they can establish connections with chatbots through 

interaction. Skjuve et al. explored how individuals establish emotional connections with chatbots [5]. 

Guided by the Social Penetration Theory, which explains human relationships, they examined how 

users build trust with the social chatbot Replika through one-way self-disclosure and in-depth 

conversations [5]. The way trust is built between users and chatbots is similar to the relationship 

between patients and therapists in psychological counselling. Skjuve's work demonstrates the 

feasibility of using online psychological counselling chatbots as a substitute for human counsellors. 

2.2. Conversational Chatbot in Counseling 

In recent years, conversational chatbots have assumed significant roles in people's daily lives, such 

as in customer service, educational tutoring, and personal assistance. In advance, there have been 

attempts to utilize conversational chatbots in professional fields. An undifferentiated large language 

model (LLM) has demonstrated its ability to pass multiple professional medical tests, showcasing the 

potential for these language models to be used as assistants in the medical field to enhance work 

efficiency [6]. Hu et al. also demonstrated that, while performance depends on task complexity, GPT 

shows potential in diagnostic applications [7].  

In the field of psychology, there is extensive research on using conversational chatbots to promote 

mental health, such as assisting with counselling processes. Leveraging the dialogue simulation 

capabilities of language models, the ChatGPT Client Simulation (CCS), a model based on ChatGPT, 

was developed to help counsellors train counselling skills through role-play [8]. GPT has also been 

used to assist traditional counselling [9]. Although it is not recommended for providing medical 

advice, GPT can serve as a professional personal assistant to therapists by offering therapy 

suggestions, providing emotional support between sessions, or recording key points and client 

information during conversations to reduce the therapist's workload [9, 10]. If specific requirement is 

needed, Omarov et al. demonstrated applications of language models combined with particular 

counselling approaches, such as cognitive-behavioural therapy (CBT) [11]. Beyond trained 

counsellors, many untrained individuals encounter situations requiring psychological intervention on 

social platforms, such as when someone expresses strong suicidal tendencies [12]. Fu et al. improved 

an online helping platform based on GPT and the LLM-Counselors Support System to assist non-
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professional volunteers and clients in enhancing conversation quality and efficiency, greatly 

increasing the availability and quality of psychological helping resources [12]. 

There is also work on using fine-tuned large language models for standalone online psychological 

counselling. Psy-LLM, designed by Tin et al., is a question-answering framework aimed at providing 

online counselling services [13]. LLMs rely on databases for their operations. In this regard, Tin's 

team utilized multiple datasets focused on psychological Question and Answer (Q&A), including 

PsyQA, an evaluated dataset widely used in AI-based counselling chatbot research, containing 22K 

questions and 56K well-structured answers [14], as well as other datasets collected from social media 

platforms that include Q&A form posts about psychological issues, and evaluated by the team [13]. 

They trained two pre-trained LLMs, PanGu and WenZhong, using these datasets, testing the scores 

of their output in helpfulness, fluency, relevance, and logic. Ultimately, PanGu was selected as their 

base model due to its higher overall scores [13]. It is noteworthy that both models did not achieve the 

average human rating for ground-truths from the datasets, indicating that the technique of fine-tuning 

pre-trained LLMs with psychology-specific databases still requires further technical upgrades and 

follow-up [13]. 

2.3. Conversational Chatbot to Generate Dialogue Dataset 

When training conversational chatbots to simulate or substitute real psychological counselling, 

datasets serve as crucial resources for fine-tuning the model's responses. However, due to 

confidentiality and privacy concerns inherent in psychological treatment, the number of available 

professional databases is insufficient for the models to achieve highly human-like performance. To 

address this, language models are not only used as the basis for counselling models but also employed 

to generate psychological counselling dialogues for training databases. SMILE (Single-turn to Multi-

turn Inclusive Language Expansion), introduced by Qiu et al., leverages ChatGPT to convert single-

turn dialogues into multi-turn exchanges, simulating real counselling processes [15]. This approach 

offers a novel method for generating diverse dialogue datasets [15]. Zhang et al. created a process to 

transform psychological counselling reports into multi-turn consultation dialogues [16]. Their 

collected reports, after privacy shadowing, undergo the Memo2Demo dialogue reconstruction method, 

a two-phase pipeline involving a psychological supervisor and a counsellor [16]. In this method, the 

supervisor first converts the raw report into a counselling note that includes basic information about 

counselling and an elaborate consultation plan. The counsellor then refines the report into a multi-

turn dialogue based on the raw report and a frame that simulates the actual psychological counselling 

process [16]. Both studies aim to address the current deficiency of consultation data in training 

datasets and offer innovative approaches for generating simulated real-world data. 

2.4. Evaluation of Datasets and Models 

For conversational models intended for psychological counselling, ensuring their professionalism 

is critical to protect the user's mental well-being and avoid causing further harm. Comprehensive 

evaluation of these models is thus a necessary task. Different evaluation metrics have been employed 

to test the datasets used for training models [16]. In Zhang et al.'s work, they evaluated the 

transformed dialogues on comprehensiveness, professionalism, authenticity, and safety [16]. Qiu et 

al. used multiple existing evaluation metrics, such as Perplexity (PPL) for model prediction accuracy, 

Metric for Evaluation of Translation with Explicit Ordering (METEOR) for word order and 

morphological matching, Bilingual Evaluation Understudy (BLEU)-1/2/3 for translation quality 

based on n-gram matching, Rouge-L for the longest common subsequence between candidate and 

reference texts, and Distinct-1/2/3 (D-1/2/3) for generated text diversity [15]. Both research groups 

emphasized the importance of testing textual performance and logical consistency while also 

employing psychological experts to manually evaluate their datasets. 

Another significant development is the PsyEval, an evaluating process model constructed by Jin 

et al. and is the first model that comprehensively evaluates LLMs with mental health-related tasks 

[17]. PsyEval tests language models in three major areas: knowledge, diagnosis, and emotional 
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support [17]. Specifically, this evaluation model expects language models to demonstrate (1) the 

ability to pass basic mental health-related knowledge and major mental health crisis Q&A tests, (2) 

the capacity to diagnose various psychological disorders using online text data and complex patient-

doctor dialogue records, and (3) being able to provide emotional support such as empathy and safety 

during counselling sessions [17]. PsyEval provides a comprehensive approach to testing the 

capabilities of conversational models. Although it covers a wide range of tests, detailed, in-depth 

evaluation in each area is still needed for precise results, especially in the evaluation dialogue quality. 

3. Discussion 

3.1. Benefits and Drawbacks of Using Conversational Models 

Conversational models offer significant advantages in promoting public mental health, being able 

to support professional counsellors' work and providing immediate assistance to non-professionals. 

The capability of large language models to function independently as online counselling platforms 

significantly expands access to professional, reliable mental health care resources [12]. Additionally, 

generative chatbots can mitigate the lack of diversity in training datasets by generating simulated 

dialogues through their abilities in emotional and situational analysis [15, 16]. 

However, the potential drawbacks of using conversational models for counselling services have 

not been thoroughly discussed. Research evaluating the effectiveness of these models often lacks 

long-term follow-up and a persuasive number of participants due to privacy, user attrition, and 

funding issues. As a result, the impact of online models on public mental health is not conclusively 

proven. Many studies focus on whether these models can alleviate common psychological symptoms 

like depression and anxiety, but there is limited research on whether they might negatively affect 

users' mental health and daily lives. Laestadius et al. highlight that users may suffer harm from limited 

access and inappropriate responses when they become emotionally dependent on social chatbots [18]. 

To gain wider acceptance and use in the future, the effectiveness and potential drawbacks of these 

counselling models need further evaluation. 

3.2. Technical Limitations 

Several technical issues need to be addressed when using conversational models for public mental 

health, such as the high similarity among different online counselling models, the extent of fine-

tuning based on specific tasks, model and dataset evaluation, personalization settings, and 

considerations for safety and privacy. Most existing online counselling models are constructed under 

a similar mechanism, combining pre-trained LLMs and counselling dialogue datasets such as 

ChatGPT and PsyQA [14]. The difficulty in obtaining professional counselling dialogue data and the 

limited quantity of such data result in these models having little difference in performance and 

characteristics. Future research could focus on using generative language models to obtain more 

diverse and realistic dialogue data. 

Fine-tuning levels also need exploration. Jin et al. found that models fine-tuned for specific tasks 

often show higher professional levels but reduced language expression capabilities [17]. In addition 

to balancing the model's professional and linguistic proficiency through fine-tuning adjustments, 

research focusing on constructing comprehensive large language models capable of rapidly switching 

between capabilities in multiple domains, through techniques such as multi-model ensembles, multi-

mode models, and meta-learning, can be further explored in the future.  

The models with mental health-related tasks and their training datasets must undergo strict 

evaluation due to their direct impact on users' mental states. Apart from a few widely used, 

professionally verified datasets like PsyQA, different research groups often use web crawlers to 

gather data from social platforms and forums, which may lack stringent professional regulation. These 

datasets are processed and evaluated by various aspects of the data, without a unified standard. The 

professional and effective evaluation of model outputs remains a research gap as well. Establishing 
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comprehensive and consensus-driven evaluation standards for databases and models is essential for 

improving counselling models' safety and dissemination potential. 

Societal demands and considerations are keys to enhance the application of conversational models 

in real life. Due to individual differences and changing times, a universal counselling model is not 

likely to suit everyone in the long term. Dosovitsky and Eduardo note that young people's perceptions 

of using emojis in communication changed completely over a few years, indicating the rapid 

transformation of social media pop culture [19]. However, few existing models support personalized 

settings or undergo large-scale updates according to pop culture trends. Counselling models might 

also vary in effectiveness depending on the specific psychological issues they address, yet research 

results in this area have not been consistent. Klos et al.'s study did not replicate the findings of 

previous studies and found no significant results for the social chatbot Tess in reducing depression 

and anxiety symptoms among university students [20-22]. Additionally, these studies on whether 

conversational chatbots can alleviate users' anxiety or depression symptoms primarily involved young 

female college students, leaving a gap in research on the effects on different genders, age groups, and 

psychological issues. Despite attention to data privacy during collection and online usage phases [11], 

public trust in online counselling platforms' privacy remains low due to data transparency concerns 

and unfamiliarity with internal model mechanisms. These gaps in personalization and privacy 

considerations may explain why online counselling models have not gained widespread adoption 

despite the severe shortage of mental health resources. 

4. Conclusion 

Despite the significant potential of conversational chatbots in enhancing public mental health, 

further regulation and research are necessary to ensure responsible implementation. For research 

groups focusing on evaluating the impact of language models on user symptoms, more long-term, 

credible follow-up studies are essential to reach definitive conclusions. Moreover, the potential 

adverse effects of using language models to mitigate mental health symptoms need to be thoroughly 

explored to prevent negative consequences from widespread adoption. 

To improve the practicality of conversational chatbots, several technical shortcomings must be 

addressed. Researchers should focus on developing more diverse counselling databases, constructing 

larger, scenario-adaptive combined chatbots, and creating personalized user settings to mitigate the 

issue of high overlap among different models. 

Public acceptance of chatbots is also crucial. To build trust, the industry needs a unified, high-

standard testing framework for evaluating the safety and securing privacy of databases and language 

models. Legal regulations should limit the types of user data that chatbots can collect and clarify data 

usage, presenting this information in an accessible manner to the public. 
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