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Abstract

Generative artificia intelligence (Al), apowerful subfield of Al, israpidly gaining momentum in both private and public sectors,
demonstrating its applicability across diverse domains. The healthcare system is no exception, with researchers enthusiastically
embracing its potential to provide valuable support across various healthcare domains. This article explores the transformative
potential of Generative Al in addressing children’s mental health, considering its promises, challenges, and ethical implications.
By highlighting the applications of Generative Al models in detection and support, the article emphasizes the need for cautious
implementation due to risks such as bias, hallucination, and privacy concerns. Emphasizing a collaborative approach involving
clinicians and robust governance, the article concludes by advocating for responsible integration, acknowledging Generative Al
as an augmentation, not a replacement, for human expertise in the realm of children’s mental health.
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Abstract

Generative artificial intelligence (Al), a powerful subfield of Al, is rapidly gaining momentum in both
private and public sectors, demonstrating its applicability across diverse domains. The healthcare
system is no exception, with researchers enthusiastically embracing its potential to provide valuable
support across various healthcare domains. This article explores the transformative potential of
Generative Al in addressing children’s mental health, considering its promises, challenges, and
ethical implications. By highlighting the applications of Generative Al models in detection and
support, the article emphasizes the need for cautious implementation due to risks such as bias,
hallucination, and privacy concerns. Emphasizing a collaborative approach involving clinicians and
robust governance, the article concludes by advocating for responsible integration, acknowledging
Generative Al as an augmentation, not a replacement, for human expertise in the realm of children’s
mental health.

Introduction

According to the World Health Organization, mental health is characterized as the mental well-being
of an individual, enabling them to understand their capabilities, handle normal life stresses, and
contribute to their community. This complicated aspect of life encompasses an individual's mind,
body and social surroundings. Children’s mental health is more complex due to associated factors
like developmental elements, the impact of early life experiences and limited communication skills.
Al, particularly Generative Al (GenAl), has the potential to improve children’s mental health. GenAl,
a subset of Al, can generate new content such as text, images, speech, videos, and complex
patterns by learning from vast datasets sourced from public and private channels. This technology
could mimic human behavior and offer innovative avenues for supporting children’s mental health.
However, like any technological advancement, GenAl has both positive and negative aspects,
contingent on its ethical application. This paper explores the promises of GenAl and describes
potential challenges it may pose in the context of children’s mental health.

Promises

Al technologies, such as deep learning (DL), machine learning (ML), and natural language
processing (NLP), have been widely applied in addressing children’s mental health. DL approaches
is used for detecting conditions like Attention-Deficit/Hyperactivity Disorder? while ML has
successfully identified depression and anxiety in children®** and mid-adolescents®. NLP is used in
identification of suicidal behavior using electronic health record (EHR)®’. To date, there's been no
research on children's mental health utilizing GenAl. However, we see significant promise for GenAl
in this domain.

Large Language Model (LLM), a type of GenAl, has significant potential in advancing mental health
support for children. For instance, an LLM-powered chatbot could be designed as an interactive
storytelling tool, assisting manage anxiety and depression by diverting children from negative
thoughts. Through immersive narratives, it can deliver hopeful messages and educate coping skills
in the form of a story. It could also provide 24/7 non-emergency assistance to parents dealing with
their children's mental health challenges.

LLM can extract mental health concepts from multiple sources like social media, EHR, and
publications for parents, teachers, and clinicians. It can efficiently summarize clinical notes, thereby
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saving valuable time for clinicians when reviewing patient charts. As a mood monitoring tool, LLM
can analyze children’s day-to-day activities such as social media interactions to identify children's
emotions, strengths, and weaknesses, and can assist in managing their conditions.

LLM can analyze EHR to understand symptoms and the entire health trajectory, aiding early
detection of potential mental illness and development of personalized treatment plans. Additionally,
it can generate educational content tailored for children to better understand symptoms, risks, and
effective strategies for their mental well-being.

GenAl, beyond LLM, can understand images and videos to generate new realistic visuals. This
capability can create supportive tools for clinicians by interpreting images and videos, such as fMRI
scans, X-rays, EEG data, and video recordings of CBT sessions. Such tools have the potential to
assist clinicians, allowing them to be more deeply engaged in supporting children and providing
personalized care.

Children struggling with social-emotional learning may face increased risk of developing behavioral
issues and psychiatric disorders®. GenAl has the potential to assist these children in cultivating self-
awareness, coping mechanisms, and interpersonal skills through personalized interactive games,
educational videos, and activities tailored to their specific needs and developmental requirements.

Challenges

While GenAl holds promise for addressing children’s mental iliness, it is not without its limitations.
GenAl Models like Gemini, ChatGPT, DALL-E, and Sora are trained on extensive datasets that may
contain disinformation, biased data, hateful content and discriminatory narratives. This raises
concerns about inaccurate and violent content generation, biased treatment suggestions and
hallucination - the generation of irrelevant content. Such outcomes pose a considerable risk for
children’s well-being. To mitigate risks, combining strategies such as regulations, fact-checking by
clinicians-in-the-loop integration, fine-tuning the models using high-quality data, and providing clear
prompts are essential for responsible GenAl use in children's mental health support.

Ensuring children’s privacy and confidentiality is very important. Healthcare providers must uphold
confidentiality and transparency with legal guardians regarding children’s personal health
information (PHI). GenAl models trained on patient data raises concerns about potential PHI leaks,
violating HIPAA regulations. When curating children’s data for training, strict adherence to HIPAA
compliance is crucial. Establishing robust data governance is essential to minimize patient data
exposure during both training and use. Rather than training GenAl models with all-encompassing
children's data, a recommended approach involves fine-tuning large models using de-identified
data. This ensures minimal exposure of children's PHI to the models, promoting both privacy and
regulatory compliance. Additionally, a synthetic data generation tailored to children's mental health
data can be used.

Another challenge with GenAl lies in their inherent technological complexity. Teams engaged in
developing GenAl applications must possess a thorough understanding of the approach and
appropriate usage. Inadequate understanding or poorly designed applications could worsen health
conditions, particularly considering the rapid pace of children's mental, emotional, and social
development.

Last but not least, a fundamental challenge with GenAl lies in its substantial computing demands for
training on vast datasets. This requires accelerated computing, sizable storage, and large GPU
memories, commonly facilitated through cloud computing platforms such as AWS and Google
Cloud. Ensuring secure data storage on public clouds requires careful security configuration by
institutions. Transparent communication with legal guardians regarding the storage of their
children's data in the cloud is necessary. The institutional data governance body should play a key
role in upholding the security and transparency of children's data throughout this process.
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Conclusion

The potential impact of GenAl on children’s mental health is significant. However, the adoption of
this technology presents challenges. While agencies, such as FDA and NIST, work on regulations to
address bias and enhance trust in GenAl, it is essential to establish robust institutional governance
for both data and technology to minimize potential harm and foster trustworthiness.

It is important to note that GenAl is not intended to replace human but to assist them in providing
enhanced care. Involving clinicians-in-the-loop and incorporating their feedback into model training
can enhance trust and reduce bias.
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