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Abstract: The worldwide mental health crisis and the lack of licensed providers are forcing the need for to identify innovative
and efficacious possibilities for expanding access to mental health care that can be delivered in a streamlined manner. This
review assesses the simultaneous potential and pitfalls associated with AT companions for mental health as a new type of digital
health intervention. Mental health companions include chatbots, Al wearable devices, and therapist-facing applications that
integrate Natural Language Processing (NLP), and Machine Learning (ML) and offer personalized support[1],[3]. The peer-
reviewed literature across disciplines demonstrates the efficacy of these tools to significantly reduce self-reported depressive and
anxiety symptoms[2][4]; one study reported an average 51% decrease in depression. Improved access tools are attainable
through cost- effective, anonymous, and 24/7 support [5], which the authors argue can help reduce the stigma associated with
mental health. Yet, to utilize this technology ethically, we must participate in serious critical thinking; the ethical implications
themselves raise concern. Possible ethical issues associated with the use of Al mental companions include algorithm validation,
the creation of an Al psychosis, an echo chamber effect, and issues concerning patient confidentiality when discussing possibly
sensitive mental health issues in the presence of Al The authors conclude that the promise of Al in mental health caregiving,
does not appear to substitute human therapists, but rather assists and supports.[1] [2]
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INTRODUCTION

1.1 The Global Mental Health Imperative and the Evolving Role of Digital Solutions

Mental health disorders represent one of the leading causes of global disease burden. Recent global health
estimates indicate that hundreds of millions of individuals worldwide experience depression, anxiety, and related
conditions, with treatment gaps exceeding 60-70% in many low- and middle-income countries. The shortage of
licensed mental health professionals, combined with increasing demand and prolonged waiting times, has created
a substantial access-to-care gap. This disparity disproportionately affects adolescents, young adults, rural
populations, and socioeconomically disadvantaged communities. Traditional face-to-face psychotherapy remains
the gold standard for treatment; however, financial barriers, geographical limitations, social stigma, and workforce
shortages restrict its accessibility. In response to these challenges, digital mental health interventions have
emerged as scalable alternatives[1],[3]. Recent meta-analyses (e.g., 2024 World Psychiatry; NPJ Digital Medicine,
2024) demonstrate that app-based and Al-supported interventions can significantly reduce symptoms of depression
and anxiety in controlled trials[2],[4],[5]. Artificial Intelligence (AI), particularly advances in Natural Language
Processing (NLP) and Machine Learning (ML), has accelerated the evolution of digital mental health platforms[1].
Unlike earlier rule-based systems, modern Al-driven companions utilize adaptive conversational models,
sentiment analysis, and predictive analytics to personalize support in real time. These systems offer 24/7
availability, anonymity, and cost-effectiveness, positioning them as potentially transformative tools in mental
health service delivery[6]. However, while emerging evidence supports their short-term efficacy, critical questions
remain regarding long- term effectiveness, therapeutic alliance, algorithmic bias, patient safety, and ethical
governance[7]. Thus, there is a growing need for systematic evaluation of both the clinical and ethical implications
of Al-based mental health companions.

1.2 AI Mental Health Companions: A New Class of Digital Health Tools

Al mental health companions represent a new generation of digital therapeutic technologies designed to provide
psychological support, behavioral guidance, and emotional monitoring through intelligent systems. These tools
include conversational chatbots, Al-integrated wearable systems, and clinician-support platforms that leverage
NLP, ML, and predictive modeling to deliver personalized interventions. Unlike conventional mental health
applications that provide static content, Al companions dynamically adapt responses based on user interactions,
mood logs, behavioral patterns, and physiological data. This adaptive capability enables more context-aware
engagement and enhances user experience, potentially strengthening therapeutic alliance and adherence.

1.3 Scope and Objectives of This Review
Although numerous studies have examined individual Al-based mental health tools, there remains limited
integrated analysis that simultaneously evaluates clinical efficacy, economic implications, therapeutic alliance,
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and ethical risks within a unified framework. Furthermore, the rapid evolution of large language model-based
systems necessitate updated academic scrutiny.

This review has four primary objectives:

1.To analyze the clinical effectiveness of Al mental health companions based on recent peer-reviewed evidence.
2.To compare Al-driven interventions with traditional and hybrid mental healthcare models.

3.To critically examine ethical challenges, including algorithmic bias, privacy risks, crisis management limitations
and the phenomenon of Al-induced psychological dependency.

4.To propose a responsible human—Al hybrid framework for sustainable and ethical implementation in mental
Healthcare systems.

2. Foundational Architecture and Core Functionalities

2.1 A Typology of AI Mental Health Tools: From Chatbots to Wearables

Researching Al in mental health highlights a vast number of tools using Al that are designed to meet a variety of
needs and purposes.

Conversational Chatbot: Woebot and Wysa presented their use that to develop therapeutic conversational
dialogues using psychological treatment modalities, primarily Cognitive Behavioral Therapy (CBT); allowing
users to engage in exercises and provide support while discussing reframing stress, anxiety and depression.
Holistic Companion App: These approaches take mental health a step further by being an even more holistic
approach combining multiple features that promote users' overall wellbeing and are more relevant to users' overall
wellbeing. For example, the AT Mental Health Companion app not only allows for conversation, but also includes
Al-enabled assessments of mental health, mood tracking, assessments of sleep quality and user's BMI to establish
additional reasons for utilizing the app as one component of a wellness framework.

Wearable AI: New artificial intelligence-enabled products have begun to use physiological data to passively,
personalized, and continuously monitor mental health. Wearables, for example, passively measure biosignals
(for example, heart rate variability (HRV) or electrodermal activity (EDA) that can suggest mental health states
such as anxiety and/or depression). They can also predict pathophysiological processes or anomalies based on
continuous biosignals data collection over time (i.e., historical data). These passive biosignal measures may
provide opportunities for early detection and continuous monitoring of the user's mental health state, while
minimally impacting their engagement in day-to-day life.

2.2 Clinician-Facing Tools:

Al is not only working with humans, as a partner, to help augment human clinician capacity. For example, Upheal,
and Eleos Health are both Al tools, that work to take administrative burdens off of clinicians, such as clinical note
taking, transcribing sessions, and billing and record keeping functions. Other tools such as, Lyra Health's provider
matching algorithm, are also utilizing Al to augment and streamline parts of the intake process for clients being
matched with therapist(s) who not only has clinical expertise, but a cultural match and has efficacy.

2.3 The Technological Framework - Natural Language Processing (NLP) and Machine Learning (ML)
There are a handful of meaningful technologies that allow AI mental health companions to function. One of the
most important is called Natural Language Processing (NLP), which provides the framework for the chatbot to
analyze and interpret human language that may contain emotional content, nuance, or ambiguity. This suggests
that the chatbot has the capacity to analyze user content for sentiment, intent, and issues. One important
characteristic of NLP is called sentiment analysis. This function of NLP operates at a higher level than ordinary
interpretive functions because it can evaluate emotional tone in a message. The use of sentiment analysis means
that the chatbot is able to evaluate user messages as positive or negative (or even high urgency) based on the
context of the user’s messages, ultimately allowing the platform to choose responses that promote empathy in the
form of empathetic duty.

In terms of personalization, this is driven by machine learning (ML) and predictive analytics. These are intelligent
systems, based upon the AI technologies of today (e.g., Deep Learning), that are able to find patterns and
relationships among user input data (e.g., “mood logs”, “previous conversation”, and “physiological signals”) -
and create a personalized response or recommendation. Typically, the development of these intelligent systems
takes place in conjunction with, or along a technology stack/platform, which is often driven by, among other
products, TensorFlow or Pytorch.

2.4 Companion Workflow: A Framework and Diagram

The development of a next generation Al companion focusing on mental health is a complicated, multi-layer
system that can intake, process and then create a different and unique experience that is tailored to the user based on
a multi-layered data stream.

Input Layer: The input layer represents streams of data that are entering the Al system. This layer includes direct
user input through conversational interfaces (text, voice) and requests, or structured data input action taken within
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the app feature (i.e. mood checkers, routines planner). If the Al system is more sophisticated this layer would also
include a stream of data input from unrelated external data sources (i.e. biometric wearables; like heart rate or sleep
hygiene).

Processing Layer: This becomes the technical brain of the AI system that processes the raw input of data and
analysis into an effective response and actionable state.

NLP Engine: This is the first layer that enables the algorithm to read and comprehend user's language, while
assessing key topics and intents within the user's conversation.

Sentiment/Emotional AI: An analytics engine which assesses emotional tone in conversation, analyzing possible
emotional shifts or distress in conversation.

2.5 Predictive Analytics and ML engine:

It includes emotional, psychological, and social factors...This layer analyzes both historical and real-time data...on
amulti-layered data stream.

Mental health and illness are important aspects of overall well-being, as shown in Figure 1

Input Layer: The input layer represents streams of data that are entering the Al system. This layer includes direct
user input through conversational interfaces (text, voice) and requests, or structured data input action taken within
the app feature (i.e. mood checkers, routines planner). If the Al system is more sophisticated this layer would also
include a stream of data input from unrelated external data sources (i.e. biometric wearables; like heart rate or sleep
hygiene).

Processing Layer: This becomes the technical brain of the Al system that processes the raw input of data and analysis
into an effective response and actionable state.

NLP Engine: This is the first layer that enables the algorithm to read and comprehend user's language, while
assessing key topics and intents within the user's conversation.

Sentiment/Emotional Al: An analytics engine which assesses emotional tone in conversation, analyzing possible
emotional shifts or distress in conversation.

Predictive Analytics and ML engine: This layer analyzes both historical and real-time data.
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Fig.1: Mental Health and illness

3 Clinical Efficacy and Evidence-Based Outcomes

3.1 Systematic Review of Clinical Trial Findings

Recent peer-reviewed clinical trials demonstrate promising evidence for the effectiveness of Al-based mental
health companions. A randomized controlled trial evaluating Therabot, an Al-driven chatbot intervention,
recruited participants presenting clinically significant symptoms of depression, generalized anxiety disorder, and
eating disorders. Participants were randomized into a control group (n = 48) and an intervention group (n = 185)
using the Therabot application over an eight-week period. The intervention group showed statistically significant
improvements beyond clinically meaningful thresholds. These findings align with broader digital mental health
meta-analyses that report moderate-to-large reductions in depressive symptoms for app-based interventions.
However, the magnitude of symptom reduction observed in the Therabot trial appears higher than the pooled
average effect sizes reported in large-scale smartphone intervention reviews, suggesting that conversational Al
systems may offer enhanced personalization and engagement compared to static digital programs. Similarly, a
study conducted by Eleos Health examined the integration of Al-supported analytics into therapist-led Cognitive
Behavioural Therapy (CBT). Compared with Treatment as Usual (TAU), therapists using the Al-supported
platform observed a 34% reduction in depressive symptoms, while the TAU group demonstrated a 20% reduction.
Anxiety symptoms decreased by 29% in the Al-supported group versus 8% in TAU.These findings suggest that
hybrid Al-human care models may enhance clinical outcomes while maintaining therapist oversight. Unlike fully
autonomous systems, hybrid models potentially mitigate risks related to crisis management and clinical
misjudgment, supporting the argument that Al functions most effectively as an augmentative tool rather than a
replacement for professional care.
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3.2 Measuring the Impact

Quantitative outcomes from the Therabot trial reported an average 51% reduction in depressive symptoms and a
31% reduction in anxiety symptoms after eight weeks. These reductions are comparable to, and in some cases
exceed, short-term outpatient CBT outcomes reported in prior literature.

The Eleos study further reported effect sizes of d=0.82d = 0.82d=0.82 for depression and d=0.78d = 0.78d=0.78
for anxiety, which fall within the range typically considered clinically significant in psychotherapy research.
Compared with traditional outpatient therapy, Al-supported models demonstrate similar therapeutic impact while
potentially improving operational efficiency and scalability.

However, it is important to note that most Al-based studies remain short-term (6—8 weeks) and rely heavily on
self-reported measures such as PHQ-9 and GAD-7. Long-term relapse prevention and sustained therapeutic
engagement remain underexplored areas. This limitation is consistent across many digital mental health
interventions and represents a critical area for future research.

3.3. The Therapeutic Alliance

One of the most compelling findings across AI mental health studies is the development of a perceived
“therapeutic alliance” between users and Al systems. In the Therabot trial, participants reported levels of trust and
engagement comparable to those typically observed in human therapist relationships. This finding contrasts with
earlier digital mental health applications, which often suffered from low engagement and high dropout rates. The
conversational, adaptive nature of AI companions may foster perceived empathy and immediacy, particularly
during moments of distress when human therapists are unavailable (e.g., late-night episodes). Interestingly,
blinded evaluators comparing Al-generated responses with human clinician responses rated certain Al interactions
as equally or more compassionate. While this suggests that Al systems can simulate empathic communication
effectively, it also raises ethical questions regarding emotional dependency and anthropomorphism. Compared
with traditional therapy models, Al systems provide constant accessibility but lack genuine human emotional
understanding. Therefore, while therapeutic alliance may be functionally replicated, it may not fully substitute the
depth of human relational dynamics.

3.4 Anonymity as a Pathway to Care

Al mental health companions offer anonymity and perceived non-judgmental interaction, which may reduce
stigma associated with seeking care. Research in digital psychiatry has consistently shown that individuals
reluctant to engage in face-to-face therapy may be more willing to disclose sensitive information to non-human
systems. Compared with telepsychiatry or in-person care, Al chatbots lower psychological barriers to entry and
may serve as an initial engagement tool. However, while anonymity promotes openness, it may also delay
escalation to professional intervention in severe cases. Thus, integration pathways between Al tools and licensed
providers remain essential.

3.5 The Economic Implications

From an economic perspective, Al-supported mental health interventions demonstrate significant cost-reduction
potential. Traditional therapy models often require multiple sessions over extended durations, contributing to high
costs and limited scalability. A peer-reviewed study by Lyra Health reported that an Al-enabled provider matching
algorithm reduced the average length of care by two sessions per episode while lowering total cost by nearly 20%,
without compromising clinical quality. Compared with conventional care pathways, Al-supported systems may
improve operational efficiency and return on investment for healthcare systems. However, economic modeling
studies often assume optimal engagement and implementation conditions. Real-world effectiveness may vary
depending on digital literacy, infrastructure, and regulatory compliance.

4 Critical Analysis of Risks and Ethical Challenges

4.1Patient Safety and Crisis Management

The Consequences for Not Supporting Universal Accessibility is an exceptional potential of Al mental health, but
is commensurate with a large measure of responsibility for safety. There is a possibility that the reach of the
technology can exceed the ability of the technology to manage a complex or high-risk situation. General purpose
bots, as one example, are not built nor regulated for therapeutic use, and some have become involved in tragic
scenarios, some in the realm of psychosis and of persons losing their life. This is because these types of models
are specifically built for maximized user engagement, not to protect the health of their user. This difference
matters: even if purpose-built companions are purpose built, there is a high chance that they will have multi-layered
crisis detection mechanisms and protocols for human escalation to get the users at risk of harm to live support.
General-purpose chatbots may completely fail to display the lifesaving level. These types of technologies are
typically provided without any regulation, and may even provide harmful or inappropriate advice and behavior -
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allowing individuals remain at risk. after convincing individuals, they have adequate supervision and safety.

4.2 The Psychological Benefits

Validity via Algorithm and the Potential for "AI Psychosis" The notion that artificial intelligence is more caring
than a human is a fundamental and potentially dangerous facet of the user-bot relationship. This imaginary care
exists; it is part of the operation of a human-designed algorithm.

4.3 The Privacy Paradox: Data Security and Confidentiality

AT companions are often promoted as a way to enable users to receive support with anonymity, which may help
reduce judgements. However, the very notion of anonymity undermines the technology's need for the user to share
personally identifiable information for the technology to be useful and to learn. For an Al to optimize its responses
and follow the user's improvement over time, the AI will need to collect, process, and store personal data that may
be viewed as personal and sensitive, including mood logs, transcripts of conversations, and physiological data.
There is a significant privacy concern resulting from the need for machine learning to have substantial databases
of collected data in which data provided during a session, in a context in which confidentiality is already
understood, may be used for other purposes, or the algorithm may be able to easily reidentify data collected as
anonymous, and no longer anonymous. Therefore, it is imperative that a system of security is in effect. Companies
need to take data seriously, thinking about initiating protection laws like HIPAA and GDPR, monitoring. for
encryption opportunities, and exploring the potential of data minimization for the purpose of user's confidentiality
and to potentially respond to indicators of abuse at home or bullying at school. When children or teenagers. When
children communicate with Al as peers, they may think of the Al as a friend or confidant, which has real-world
implications; to remove this we can consider situations when the Al is functioning as a therapist. In some countries,
Al assistants are being used in cooperative schools, but ethical questions arise, particularly around the assistant's
capabilities and effectiveness in emotionally working with children.

4.4 Tmplications of AI Use in Serious Diseases

Artificial intelligence is presently sparking conjecture about its utility in the study of complex diseases and has
gained acknowledgment from researchers in how it has significantly shifted the era of research. The challenge
with utilizing Al tools instead of face-to-face interactions in many settings is that it will conditionally dehumanize
interactions, and the dehumanization aspect threatens the very nature of its worth in the clinical context. The
challenge, like any other experience encountered in medicine, will be expanding upon the considerations of the
implications of AI will create long term issues or complications at some point in time because of decisions
established or the lack of interactions present with Al. The unique nature of Al in comparison to clinician or
practitioner human experiences is that it expands the patients' vulnerability and enables the patient to feel in control
of identifying their healthcare and mental health needs. In this approach to care in a clinical counseling space, the
use of Al by the patient or patient family member will certainly create a number of considerations of how the
clinician and the patient or family interacts because interacting with a clinician when mental health needs are
present often requires unintended compilations of personal experience, family interaction, and shoring
relationships in supportive ways. The emotions and interactions that occur with patients or families when actually
creating these clinician experiences will satisfaction be directly linked to the training and experiences the patients
have had with consummating their communicative practices with Al, however this experience will also foster
familiarity of routine behaviors where there will comfortably lie sensations of mutual understanding in the
experience throughout the care series.

5 Recommendations for Responsible Implementation and the Future of Care

5.1 The Human-AI Hybrid Model

Supplementing not Replacing Therapy The most important and ethical future of artificial intelligence (Al) in
mental health will be to not replace human therapists, but to supplement those therapists. within a seamless
continuum of care.

Evidence shows that Al is great at tasks that can be scaled, which include administrative tasks (note taking,
scheduling), and low-stakes interventions (psychoeducation, mood-tracking, guided exercises). This would free
the human clinician to engage in more relational, deep work, and somatic or mind body work, which require
genuine empathy, situated knowledge, and moral decision- making that AI simply cannot replicate. The existing
“trust- crisis” demonstrates the need for transparency within this hybrid approach, and the patient should be made
aware when they are using AI. The more we can shift the conversation from AI versus Human or Al is a threat, to
a partnership process in which Al acts as a co-pilot to human clinicians to support and facilitate therapy and care,
the more we can shift the narrative.

5.2 Ethical Guidelines and Regulation
Taking the aforementioned one step further, if Al is to contribute positively to mental health, its creation and
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implementation should be grounded and framed through a strong ethics base; one that prioritizes the four
principles.

Literature Survey:

1.

Smith et al. (2019) [1] in their article "Al-based Chatbots for Mental Health Support" used a NLP-based
chatbot to emulate therapist-like dialogue. The authors found that systems like these can improve patient
engagement and lower the initial hesitancy in help-seeking. Nonetheless, the authors acknowledged
limitations, including lack of emotional depth and employment of human therapist contingencies.

Sharma and Gupta (2020) [2] examined "Depression Detection using Machine Learning" by testing
machine learning algorithms like SVM and Random Forest on social media posts. The methodology
reported a detection rate of 85% accurately identifying depression. Nonetheless, the authors indicated that
they were challenged by dataset imbalance and privacy concerns of their participants.

Lee et al. (2021) [3] researched "Mobile Applications for Stress & Anxiety Management" by designing
a mobile application incorporated with CBT activities, mood tracker, and meditation applications to
manage stress. The findings indicated that participants using the interactive mobile app were better able
to manage daily stress, however, personalization was a limitation shared by authors.

Kumar et al. (2022) [4] presented their study on "An Al- driven Recommendation System for Mental
Wellness" in which collaborative filtering was associated with NLP to provide users with
recommendations for positive activities. They found a 30% increase in adherence with users being
supplied with personalized exercise. However, larger and more diverse dataset were needed to improve
reliability and legitimate Al recommendations.

Methodology Steps:

The overall methodology of the proposed system is illustrated in Figure. 2.

User Authentication — User Access (Patients & Therapists)

Data Collection — Mood records, Journaling, Chat records

Preprocessing —Text virtualization, Emotion identification, Sentiment categorization

AI Model Processing NLP-Based Chatbot (wellness support)

Machine Learning (exploring patterns of stress, anxiety, and depression)

Recommendation Engine (Cognitive Behavioral Therapy, meditation, self-care)

Therapist Module — Therapist monitors patients reports provides input.

Crisis Alert System — Emergency alert if severe symptoms Output & Feedback — Reports, suggestions,
self-care Plans.

METHODOLOGY

[ User Authentication ]

1

Data Collection
Mood tracking, Journaling,
Chat interactions

1

Preprocessing
Text cleaning
Emotion classification
Sentiment analysis

1

Al Model Processing
NLP-based Chatbot
(emotional support)
Machine Learning
(detect stress, anxiety, depresion
patterns)
Recommendation Engine
(CBT exercises, meditation, selfra
care tips)

Therapist Module Crisis Alert System
Therapist reviews Emergency alert if
reports, provides feecak severe symptoms
detected

Fig. 2: User Authentication Methodology
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Conclusion

Al mental health companions represent both a transformative opportunity and a complex ethical challenge within
the evolving landscape of digital healthcare. The evidence reviewed in this study indicates that Al-driven and
hybrid Al-supported interventions demonstrate clinically meaningful reductions in depressive and anxiety
symptoms, comparable in some cases to traditional outpatient treatment. Furthermore, emerging research
highlights the development of a perceived therapeutic alliance between users and Al systems, suggesting that
conversational personalization may enhance engagement and adherence. At the same time, the rapid deployment
of general-purpose Al chatbots without adequate clinical governance raises significant concerns. Risks such as
emotional dependency, reinforcement of maladaptive beliefs, algorithmic bias, privacy vulnerabilities, and
inadequate crisis management protocols underscore the necessity of structured oversight. While Al systems offer
scalability, affordability, and stigma reduction, they cannot function as unregulated replacements for licensed
mental health professionals. This paper contributes to the field by integrating clinical efficacy findings with
ethical, economic, and implementation considerations within a unified analytical framework. By comparing fully
autonomous Al systems with hybrid Al-human care models, the review highlights that augmentation—rather than
replacement—represents the most responsible pathway for Al integration in mental healthcare. However, several
limitations remain in the current evidence base. Most studies are short-term, rely on self-reported symptom
measures, and lack longitudinal follow-up data. Additionally, cross-cultural validation and evaluation in high-risk
populations remain limited. These gaps indicate the need for rigorous long-term randomized controlled trials,
standardized ethical governance models, and transparent regulatory oversight. The future of Al in mental health
is not defined solely by technological advancement, but by how responsibly it is implemented. Grounding Al
development in the four pillars of medical ethics—autonomy, beneficence, non-maleficence, and justice—will be
essential to ensuring patient safety, fairness, and trust. With intentional collaboration among technologists,
clinicians, policymakers, and ethicists, Al mental health companions can evolve into ethically governed, evidence-
based partners that enhance—rather than undermine—the fundamentally human principles of therapeutic care.
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