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Abstract: In the recent era, mental health problems are increasing globally, leading to greater interest in using Al to develop therapy
tools. These tools aim to reach and support more people in need. Even with new technology, current Al chatbots often don’t have the
emotional understanding, professional knowledge, or flexibility needed to give good mental health support. This paper suggests a new
approach that combines prompt design, machine learning, and psychology - especially Cognitive Behavioral Therapy (CBT) - to build Al
systems that are more caring and helpful for mental health support. A close look at current research shows four main problems with Al
systems: they use general prompts, often misunderstand emotions, forget past conversations quickly, and don’t have strong safety measures
for handling crises. To address these issues, the proposed system includes components that generate supportive responses, understand user
emotions, apply basic psychological reasoning, ensure user safety, and recall past conversations to provide better support. In conclusion,
these features collectively enhance the AI's ability to provide understanding and emotionally intelligent support, particularly in mental
health settings. By integrating both technical and psychological insights, the system aims to offer a user-centered, reliable, and empathetic
approach to mental health care.
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ILINTRODUCTION

The growing global problem of mental health challenges has led to a rising interest in technology driven approaches that
can provide scalable and accessible support. Artificial Intelligence (Al) has shown growing potential in the mental health
domain, particularly through conversational agents that simulate supportive dialogue. These systems offer benefits such as 24/7
accessibility, privacy, and the ability to personalize user interactions. However, many existing solutions fall short in delivering
emotionally sensitive, psychologically informed, and context-aware responses. Current Al models often rely on generic prompts,
struggle with recognizing complex emotions, fail to retain therapeutic context across sessions, and lack robust safeguards for
identifying high-risk scenarios such as crisis or suicidal ideation. To address these limitations, this paper proposes a
multidisciplinary framework that integrates Prompt Engineering, Machine Learning, and Psychological Theories, with a
particular focus on Cognitive Behavioral Therapy (CBT). The objective is to build Al systems that are not only technically
advanced but also clinically meaningful, empathetic, and safe for users. The proposed solution introduces a five-layer
architecture consisting of: a hybrid prompt generator, an emotion-adaptive dialogue manager, a CBT-based reasoning engine, a
safety detection layer, and a memory module for maintaining context. This framework aims to create more intelligent,
emotionally aware, and user-centered Al tools for mental health support.

I.LRELATED WORK

The integration of artificial intelligence into the domain of mental health care has gathered a lot of interest, most notably
through the use of conversational agents that required mimicking therapeutic conversation. Early efforts such as Woebot and
Wysa employed rule-based strategies based on Cognitive Behavioral Therapy (CBT) to implement formal intervention and
emotional support [1], [2]. Although such platforms ensured accessibility and engagement, they tended to be inflexible in
accommodating complex emotional states or variable user experience. The advent of Large Language Models (LLMSs) such as
GPT-based systems has made possible the generation of more flexible and realistic conversation, including the ability to
converse freely in a more human-like experience. However, they often deal with coherence, empathy, and psychological
appropriateness issues, particularly in vulnerable mental health situations [3]. Prompt engineering as a technique has proved to
be an essential way of directing LLM responses by framing inputs to arrive at more relevant and emotionally suitable outputs
[4]. Although the technique has the potential to be useful, application of general-purpose prompts without therapeutic anchoring
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can be inconsistent and clinically ineffectual. Emotion recognition as a component of Al application in mental health care is a
second essential area of concern. Most applications use sentiment analysis or simplistic emotion classification to identify the
state of the users. Some emotional cues, particularly in case of mixed emotions it becomes difficult to identify [5]. Domain-
specific emotion representation using mental health datasets such as DAIC-WOZ has been suggested as a way to overcome the
shortcoming, providing better outcomes in the therapeutic environment [6]. Although psychological theories such as CBT have
shaped the development of conversational agents, full integration into adaptive, machine learning-driven mechanisms is still in
its emerging stages. Most implementations reduce CBT ideas to static scripts, instead of supporting dynamic reasoning or
tailored therapeutic progression [7]. Additionally, existing systems are lacking continuity, with no recollection of previous
interactions or user-specific patterns. Collectively, these results point to the requirement for a cohesive, multidisciplinary
approach. Combining prompt engineering, affective machine learning, and formal psychological reasoning can facilitate the
development of emotionally intelligent, context-sensitive, and ethically sound Al systems that are also technologically advanced.

I11.LPROBLEM IDENTIFICATION

Al - based mental health care assisting systems have advanced considerably, yet a number of essential challenges still
impact their utility in practice. On the basis of an analysis of recent work and available tools, the following four challenges were
identified as predominant: too general prompts, misinterpretation of emotions, inability to recall previous conversations, and low
safety measures to detect crises. To address these issues, five-part system architecture is designed. These are (1) prompt
generator that combines therapist-like instruction with Al replies, (2) dialogue manager that adapts to the user's mood, (3) CBT
method-based reasoning engine, (4) safety system to identify and act in case of a dangerous situation, and (5) memory module
to maintain the conversation history.

One of the key issues is Prompt Generalization. Many current systems rely on generic or loosely defined prompts to
guide Al-generated responses. This can result in conversations that feel impersonal or disconnected from therapeutic best
practices, reducing the overall impact of the interaction for the user.

Another major limitation is Emotional Misclassification. Al models often use sentiment analysis or basic emotion
classifiers to detect how a user is feeling. However, these models can misinterpret subtle emotional states, especially when
emotions are complex, ambiguous, or masked by indirect language. As a result, responses may lack empathy or relevance, which
is especially concerning in sensitive mental health contexts.

A third issue is the Lack of Long-Term Context Retention. Many Al-based chat systems process conversations
without the ability to remember past interactions. This prevents the system from building a coherent understanding of the user’s
emotional journey over time, which is a crucial aspect of mental health care.

Lastly, Safety Mechanisms are often underdeveloped in existing systems. Many tools are not equipped to identify crisis
language or warning signs like suicidal ideation. Without proper monitoring or escalation protocols, users in distress may not
receive the timely support they need. These limitations highlight the need for more integrated systems - ones that combine
psychological frameworks, emotional intelligence, contextual memory, and built-in safety features to provide more effective and
responsible mental health support through Al.

IV.PROPOSED METHOD
To address the limitations identified in current Al-driven mental health systems, this paper proposes a five-layered
framework designed to improve emotional understanding, contextual continuity, therapeutic accuracy, and user safety. The
architecture brings together concepts from prompt engineering, machine learning, and cognitive behavioral psychology to create
more empathetic, responsive, and clinically informed conversational agents.

A. Prompt Generator: Prompt engineering combined with psychological frameworks has been successful in generating
therapeutic dialogue in controlled environments. The first layer focuses on prompt generation, which plays a foundational role in
shaping Al responses. Rather than relying solely on generic input-output patterns, the system employs a hybrid model that
combines structured therapist-informed templates with dynamic completions generated by large language models (LLMSs). This
approach allows the Al to produce responses that are both context-sensitive and aligned with therapeutic goals.

B. Emotion-Adaptive Dialogue Manager: At the core of the interaction lies an emotion-adaptive dialogue manager. Using
emotion classification models trained on mental health-specific datasets, this layer interprets the user’s emotional state in real
time. The system adapts its tone, pacing, and content accordingly, ensuring that responses are not only contextually appropriate
but also emotionally supportive. Reinforcement learning is used to optimize the dialogue strategy over time.

C. CBT Reasoning Engine: The third layer incorporates a reasoning engine based on Cognitive Behavioral Therapy (CBT)
principles. This module enables the Al to identify cognitive distortions, suggest restructured thought patterns, and guide users
through evidence-based interventions such as Socratic questioning and behavioral activation. This makes the Al not only
reactive but therapeutically proactive.

D. Safety Layer: Mental health systems must prioritize user safety, especially in moments of crisis. This layer integrates intent
recognition models that scan user input for risk indicators such as suicidal ideation, self-harm language, or severe distress. When
such patterns are detected, the system activates predefined escalation protocols, which may include alerting human supervisors,
offering emergency resources, or pausing automated interaction.
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E. Memory Module: Long-term therapeutic effectiveness depends on continuity and personalization. To support this, the
memory module stores key elements from previous interactions, such as user concerns, progress, and emotional patterns. This
allows the system to maintain a coherent narrative across sessions, creating a more human-like and personalized experience for
the user. Together, these five layers work in coordination to form a robust and ethically grounded Al system capable of
delivering scalable, emotionally intelligent mental health support.

V.METHODOLOGY

The framework could be implemented in non-clinical settings such as wellness apps or digital journaling tools, where it
would support mood tracking and basic CBT techniques. These scenarios would allow for gradual testing, user feedback
collection, and system refinement. Performance could be evaluated using expert reviews, emotion classification accuracy, and
user satisfaction metrics before advancing to more sensitive clinical applications. The system we’ve proposed brings together
different fields - Al, psychology, and user experience—to create a more thoughtful and emotionally aware virtual support tool.
One of its strongest points is its modular structure. Each part, like the prompt generator or emotion detection module, can be
improved or updated separately. This makes the system flexible and easier to maintain or scale over time. Strength is the way the
system focuses on empathy.

By using emotional cues and memory of past conversations, the Al can offer responses that feel more personalized and
supportive. The built-in safety layer also helps the system recognize potential crisis situations, which adds a level of
responsibility and protection for users that many systems currently lack. The architecture of Al driven mental health system is

given in below diagram.

B |
Hybrid Prompt Generator i (Formats message for Al) )

1

. - P T
Emotion-Adaptive Dialogue Manager I (Analyzes tone, adjusts style) i
.. .|

Emotion
Detected

(Applies CBT logic for

MNo > Use Neutral
structured support)

Tone

CBT-Aligned
Reasoning Engine

Crisis
or Risk
Detected

h 4

Escalate/Alert Continue to Response

1
»  Memory Module < J i (Retrieve past chats for
: continuity)

¢ [

Therapeutic Al Response

Figure 1: Architecture of Al-driven mental health system

The process begins when a user sends a message seeking support. This input is first handled by the Prompt Generator,
which transforms the user's message into an Al-ready prompt using carefully designed structure. Next, the Dialogue Manager
interprets the emotional tone of the message and adjusts the Al's response style accordingly to match the user's emotional state.
The CBT Engine then applies structured therapeutic techniques, generating guidance based on principles from Cognitive
Behavioral Therapy. Before the response is finalized, the Safety Layer scans the conversation for any signs of crisis or high-risk
language, ensuring user safety. Simultaneously, the Memory Module references past interactions to maintain conversation
continuity and provide personalized responses. Finally, the system integrates all these elements to deliver a thoughtful,
supportive, and empathetic reply to the user.
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VI.FUTURE WORK

This proposed model can be implemented using the Prompt Engineering, Machine Learning algorithms and it can be
trained on different datasets. Privacy concerns are also important, since emotional and mental health data is very sensitive. Plus,
getting access to quality training data for such systems can be difficult. Even with these limitations, this framework offers a
strong starting point for building more emotionally intelligent Al tools. With future testing and collaboration with mental health
professionals, this type of system could become a valuable part of digital mental health support. As this framework is still in its
conceptual stage, several important directions can guide its development in the future. First, real-world testing is essential.
Collaborating with mental health professionals and clinical researchers will help validate the system’s responses and ensure that
it aligns with ethical and therapeutic standards. Controlled pilot studies could also offer insights into user engagement, emotional
accuracy, and long-term impact. Another area for future exploration is the expansion of emotion detection. Incorporating
multimodal data such as voice tone or facial expressions - could help the system better understand users' emotional states and
respond more effectively. There is also an opportunity to improve the personalization of therapy. By using long-term memory
modules and progress tracking, future versions of the system could adapt more precisely to a user’s goals, history, and emotional
patterns. Lastly, future work should address the ethical and privacy considerations of deploying Al in sensitive areas like mental
health. This includes transparent data usage policies, secure data storage, and clear boundaries for when human intervention is
required.

VII.CONCLUSION

This paper addressed the growing need for emotionally aware and accessible mental health support through Al. While
current systems show promise, they often lack empathy, context understanding, and therapeutic grounding. To overcome these
gaps, we proposed a layered framework combining prompt engineering, machine learning, and psychological theory. Our
approach introduces components that personalize conversations, recognize emotional states, and provide structured support, all
while ensuring user safety. Though still conceptual, the system has the potential to enhance digital mental health tools, especially
for those without access to traditional therapy. By merging technical innovation with human-centered design, this work moves us
closer to building Al that can truly support emotional well-being. This research aims to bridge the gap between technical
innovation and psychological effectiveness, offering a practical roadmap for building Al systems that are not only intelligent but
also empathetic, safe, and therapeutically meaningful. This model has the potential to change the way Al supports mental health
by making conversations more meaningful and emotionally in tune with users. It combines structured communication, emotional
awareness, and therapeutic techniques to create responses that feel more supportive and human. By recognizing emotions and
remembering past chats, the system builds a sense of trust and continuity. The blend of psychology and machine learning results
in a smarter, more grounded support system. Overall, this human-centered approach helps users feel genuinely understood and
better guided. It's a thoughtful step toward making Al truly helpful in mental health care.
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