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Abstract 
This article studies the effectiveness of AI-powered digital interventions for treating anxiety disorders and 
identifies factors contributing to their success. We conducted a comprehensive review of recent literature, 
including meta-analyses and randomized controlled trials, to examine AI-based therapeutic programs 
targeting anxiety. The research found strong evidence for the efficacy of digital therapy interventions. AI-
driven treatments can offer therapeutic benefits comparable to traditional face-to-face therapies while 
exhibiting enhanced accessibility, affordability, and scalability. The use of machine learning algorithms is 
considered to support the development of adaptive, personalized therapy tailored to individual patient 
needs. This research suggests a possibility of near-future improvement in delivering psychological therapies, 
as AI interventions could reduce barriers to mental health care, lessen stigma around treatment, and support 
individuals in remote or underserved areas. Additionally, these technologies enable continuous monitoring 
and real-time intervention, which could further empower anxiety disorder management. Overall, this study 
contributes to the growing evidence supporting the integration of AI technologies in anxiety treatment, 
which is especially meaningful with the increasing prevalence of anxiety disorders and the limitations of the 
traditional way of mental care. 
Keywords: Behavioral and Social Sciences, Clinical and Developmental Psychology, Mental Health, Anxiety 
Disorder, AI-Based Psychological Treatment. 

 
Introduction 
Digital-based mental illness treatment is widely considered a valuable alternative to current in-person 
therapy, being highly cost-effective and much more accessible. This is notable considering that lack of 
accessibility to counseling services has been identified as one of the significant barriers to mental health care 
[1]. It is no surprise patients have shown a willingness to use digital-friendly tools to treat their mental 
symptoms [2]. 
 
With wider use of digital tools, it is expected to provide more healthcare opportunities for underserved 
populations, enhance patient responsiveness, and optimize physicians' time allocation [3]. Improvement in 
clinicians' workload would also facilitate increased opportunities for direct patient interaction, contributing 
to an enhancement in the overall quality of care delivered [4]. Particularly, recent progress in artificial 
intelligence (AI) and machine learning is anticipated to lead to significant transformations in the healthcare 
industry. AI has diverse applications in healthcare, including disease diagnosis, development of personalized 
treatment plans, and assistance in clinical decision-making [5]. 
 
This study focuses specifically on AI as a therapeutic tool, particularly its application in treating anxiety. 
Anxiety disorders, defined by an overwhelming and enduring experience of fear, anxiety, or the tendency to 
avoid perceived threats, are one of the major mental health issues globally [6]. They are the 9th most health-
related cause of disability and account for 3.3% of the global burden of disease [7, 8]. 
 
Given the significant impact of anxiety disorders, researchers have been exploring innovative treatment 
approaches including AI-based interventions. They have shown promising results for AI implementation in 
mental health care. Studies revealed significant mood improvements by using AI-based interventions in 
mental health [9]. The access to AI-based tools resulted in a visible reduction in symptoms of anxiety and 
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depression [10-12]. It was also found that AI could effectively support human therapists in assisting patients 
[13]. AI chatbots are effective in offering positive communication to mental health patients, with notable 
alleviation of depression symptoms [14]. 
 
Despite the rapid advancements in this area, there is limited collective analysis that integrates experimental 
research on artificial intelligence and anxiety. Also, there is currently no research focusing on how AI can 
successfully treat mental health. This gap in research makes it harder for experts from multidisciplinary 
fields to work together and may hinder the development of better mental health treatments using AI. 
 
This paper aims to provide a comprehensive overview of the current state of AI-powered anxiety treatments 
by examining the efficacy of AI-based treatments for anxiety disorders through a comprehensive literature 
review. Our investigation focuses on two key aspects: the comparative efficacy of different AI-based 
treatments versus traditional cognitive behavioral therapy (CBT), and the identification of specific features 
that contribute to successful treatment outcomes. By addressing these crucial questions, we seek to provide 
insights to the potential of AI-powered interventions in future anxiety treatment. 
 
Discussion 
Therapeutic Efficacy of Different AI-based Anxiety Treatment Tools 
The therapeutic efficacy of digital interventions for anxiety disorders has been thoroughly studied recently, 
with most studies demonstrating promising results. This section examines the effectiveness of various 
electronic tools, particularly those powered by AI, including chatbots, mobile applications, and internet-
delivered interventions, addressing their efficacy in dealing with anxiety symptoms (Table 1). 
 

Table 1. A comparative evaluation of various artificial intelligence-powered therapeutic tools: Exploring 
distinct categories, key functional features, and documented efficacy in enhancing mental health 

interventions, with a specific focus on anxiety. 
AI tool category Example Key functional features Reported efficacy 
Chatbots  Woebot, Wysa, 

Youper  
-24/7 availability 
-Personalized conversations 
-CBT-based interventions 
-Natural language processing 
-Mood tracking 
-Goal setting 
 

-Significant reduction in 
depression and anxiety 
symptoms 
-Mid-to-long term efficacy (2-6 
weeks) 
-Improved emotional self-
awareness 
-Increased adherence to 
treatment plans 

Mobile 
applications 
(non-chatbot) 

MindShift, 
Sanvello, 
MoodMission, 
FeelStressFree, 
Maya, Rootd  

-Belief experiment challenges 
-Stress management techniques 
-Scheduling and reminders 
-Guided meditations 
-Progress tracking 

-Effective reduction in anxiety 
symptoms 
-Comparable to traditional 
CBT 
-Enhanced mindfulness and 
relaxation skills 
-Increased self-efficacy in 
managing anxiety 

Large language 
models (LLMs) 

Chat GPT -Enhanced therapeutic chatbots 
-Diagnostic tools 
-Personalized treatment plans 
-Natural language understanding 
-Content generation for 
psychoeducation 
-Sentiment analysis 

-Potential to reduce workload 
on mental health professionals 
-Improved user engagement 
-Enhanced personalization of 
interventions 
 

 
Chatbots 
AI-powered chatbots have shown significant potential in treating anxiety disorders. When comparing AI-
based interventions to traditional face-to-face therapy, several studies have found comparable short-term 
efficacy, especially when clinical guidance is incorporated. Study results showed that AI-powered CBT 
chatbots, including popular platforms like Woebot, Wysa, and Youper are highly promising due to their 
availability and effectiveness in providing mental health support, serving as useful complements to standard 
therapy when professional help is unavailable.  
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Wysa, for instance, showed comparable enhancements to traditional therapy, particularly among users 
dealing with chronic pain or maternal mental health issues [14, 15]. Similarly, Youper reported notable 
reductions in symptoms, including a 48% decrease in depression and a 43% decrease in anxiety [15]. 

Another previous study demonstrated that participants using an AI chatbot for 2-4 weeks experienced 
substantial reductions in depressiveness and anxiety, as measured by the PHQ-9 scale [11]. The control 
group, in contrast, did not show such improvements, highlighting the efficacy of the AI intervention. Building 
on these findings, a randomized trial was conducted to examine the effectiveness of AI chatbots in providing 
self-help depression interventions for university students. The results were particularly noteworthy, as 
participants in the chatbot group reported higher Working Alliance Inventory-Short Revised (WAI-SR) 
scores compared to the bibliotherapy group [16]. Previous studies conducted a randomized trial examining 
the effectiveness of AI chatbots in providing self-help depression interventions for university students. The 
result shows a significant reduction in participants’ depressiveness and anxiety over the study period of 2-4 
weeks as measured by the PHQ-9, whereas the control group did not experience such reductions [11]. 
 
These findings show that AI chatbots can facilitate a stronger therapeutic alliance, a crucial factor in 
treatment success. In an existing collective review, it was highlighted that a collective the potential of these 
tools in enhancing therapeutic chatbots, diagnostic processes, and personalized treatment plans [12]. 
 
Mobile Applications Other Than Chatbots 
Recent studies have demonstrated the efficacy of both traditional and AI-powered mobile applications in 
managing anxiety disorders. Maya, a self-guided cognitive behavioral therapy (CBT) app, showed significant 
reduction in anxiety symptoms among young adults in a randomized clinical trial [17]. Similarly, Sanvello 
(formerly Pacifica), which helps manage stress, anxiety, and depressive symptoms, demonstrated decreases 
in anxiety symptoms in a randomized controlled trial [18]. MoodMission received positive user feedback for 
its real-time, momentary responses to user-reported low moods and anxiety [19]. The FeelStressFree app 
showed preliminary evidence of reducing anxiety symptoms after 6 weeks of use [20]. Rootd offers a 
comprehensive panic attack management system, while MindShift employs CBT techniques to help users 
modify anxiety-related thoughts and behaviors [21, 22]. Calm focuses on stress reduction through guided 
breathing exercises and meditation [23]. 
 
These AI-based applications integrate into users' daily routines, offering continuous support and enhancing 
self-awareness in managing anxiety [24]. Rappaport et al. demonstrated that the MindShift app effectively 
reduced anxiety symptoms over 16 weeks, particularly among individuals with mild to moderate symptoms, 
with efficacy comparable to traditional CBT [25]. Collectively, these findings suggest that mobile apps, 
especially those leveraging AI, can be effective tools for anxiety management, offering accessible, 
personalized, and evidence-based interventions. Regular use of these apps can lead to significant 
improvements in anxiety symptoms, sleep quality, and overall well-being [26].   
 
Large Language Models 
It discussed the transformative potential of LLMs in behavioral healthcare, particularly in supporting or even 
automating certain aspects of anxiety treatment, such as exposure therapy for specific phobias [27]. The 
article emphasizes the importance of responsible development and evaluation of these technologies. 
Furthermore, Elyoseph et al. found that advanced AI models like ChatGPT-4 can match human performance 
in visual emotion recognition, indicating potential applications in anxiety diagnostics and treatment [28].  
 
Large language models (LLMs) demonstrate significant potential in revolutionizing anxiety treatment and 
mental health care delivery. Lawrence and his team suggest that LLMs could support, augment, or even 
replace human-led psychotherapy in some cases, potentially expanding access to mental health care and 
addressing current inadequacies in treatment availability [29]. The application of LLMs in therapeutic 
support shows promise for assisting in the delivery of anxiety treatments [30]. Interestingly, Coda-Forno et 
al. found that LLMs can be manipulated to produce anxiety-like states, which could be leveraged in exposure 
therapy for anxiety disorders [31]. This capability suggests potential applications in simulating anxiety-
provoking situations within controlled, therapeutic settings. While not specifically focused on anxiety 
treatment, research on using LLMs for therapeutic support implies their adaptability to various forms of 
anxiety therapy, such as cognitive-behavioral therapy or mindfulness-based interventions [30]. 
 
Success Factors of AI-based Treatment  
Recent studies have highlighted the multifaceted benefits of digital interventions, particularly those 
leveraging AI, in addressing anxiety and other mental health concerns. Rappaport et al. emphasized that the 
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primary advantage of digital interventions extends beyond the use of artificial intelligence techniques, 
pointing to their potential to address "health disparities" associated with conventional treatments [25]. 

These advantages include lower costs, greater accessibility, enhanced privacy, and the ability to mitigate 
stigma. The presentation and user engagement of these interventions, such as through user-friendly AI 
chatbots, can significantly impact their effectiveness and users' willingness to participate. It was noted that 
AI chatbots and internet-based interventions can overcome barriers to psychological treatment, including 
geographical limitations, stigma, and resource constraints like limited clinician availability [15]. 

Furthermore, Kwon et al. emphasized the growing importance of these digital tools for young adults and 
adolescents, who often face psychological barriers to mental health treatment and exhibit low utilization of 
traditional mental health services [32]. As these digital interventions continue to evolve, they offer promising 
solutions to longstanding challenges in mental health care delivery, particularly in the treatment of anxiety 
disorders among younger populations (Table 2).  
 
Table 2. Enhancements in anxiety treatment through artificial intelligence features: An examination of how 
humanlike and empathetic personalities, nonjudgmental environments, personalized responses, and 24/7 

availability contribute to therapeutic efficacy by fostering user engagement, reducing stigma, and providing 
timely assistance, with relevant examples of implementation in clinical practice. 

AI feature How it enhances efficacy Examples of implementation 
Humanlike and 
empathetic 
personalities 

Enhances user engagement by creating 
a relatable and supportive environment 
 

-Use of natural language processing to 
mimic human conversation 
-Incorporation of empathetic responses in 
chatbots 

Nonjudgmental 
and anonymity 
to reduce 
stigma 

Allows patients to express themselves 
without guilt, encouraging open 
communication. Anonymous chat 
sessions with AI tools provide 
nonjudgmental prompts that encourage 
sharing of thoughts and feelings 

-Users appreciate the safe space to discuss 
sensitive topics 
-Positive feedback on feeling less judged 
compared to traditional therapy 

Personalized 
responses  

Tailors interactions to individual needs, 
improving relevance and effectiveness 

-AI algorithms that analyze user input for 
tailored suggestions 
-Customization of therapeutic exercises 
based on user history 

24/7 
availability 

Provides immediate assistance 
whenever needed 

-Round-the-clock access to AI-driven 
support tools 
-Immediate responses to user inquiries or 
crises 

 
Humanlike and Empathetic Personalities  
Digital mental health support tools, particularly those addressing anxiety disorders, often are designed to 
mimic human-like and empathetic interactions. This anthropomorphic approach has garnered positive user 
reception, as it gains credibility to these digital interventions and fosters increased engagement in the 
therapeutic process. AI-driven interventions with human-like and empathetic qualities have demonstrated 
good potential in the treatment of anxiety disorders. Through the application of machine learning 
algorithms, AI systems can process extensive datasets to customize therapeutic strategies to each patient's 
unique requirements, potentially enhancing treatment outcomes [33]. 
 
The implementation of AI-enabled environments, such as virtual reality simulations and conversational 
agents, can create more engaging and interactive therapeutic experiences, which may be particularly 
advantageous for individuals struggling with anxiety disorders [34]. Moreover, AI tools have the capacity to 
identify early signs of anxiety and provide prompt interventions, potentially decreasing the need for 
pharmaceutical treatments and improving long-term prognosis [33]. 
 
As this field continues to advance, the incorporation of AI tools with human-like and empathetic 
characteristics may revolutionize the approach to treating anxiety disorders, paving the way for more 
personalized and accessible mental health care solutions. 
 
Nonjudgmental and Anonymity to Reduce Stigma 
The non-judgmental nature of digital tools powered by AI creates a safe space for users to discuss their 
mental health concerns, effectively reducing the burden and stigma often associated with seeking traditional 
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help. By offering an accessible and less intimidating alternative to human interaction, these AI-powered 
chatbots serve as valuable intermediaries in the mental health care landscape, particularly for individuals 
grappling with anxiety who might otherwise hesitate to seek support [35, 36].  
 
This psychological safety encourages more candid self-reporting, potentially leading to earlier interventions. 
It allow users to engage with mental health support at their own pace, reducing the pressure that can 
exacerbate anxiety symptoms [33, 37].  
 
Personalized Responses  
Moreover, AI’s' ability to process vast amounts of data enables personalized responses and support, adapting 
to individual needs over time. Recent studies have underscored the potential of AI in personalizing anxiety 
treatments. Halkiopoulos and Gkintoni demonstrated that personalized learning (PL) and adaptive 
assessment (AA) can provide tailored treatment approaches for mental disorders [38]. Building on this, 
Kellogg and Sadeh-Sharvit emphasized AI's capacity to provide logical predictions and assist clinicians in 
interpreting treatment data, facilitating data-driven clinical decisions for personalized anxiety management 
[39]. A study on Tess, an AI-powered chatbot designed to assess and address symptoms of anxiety and 
depression, showed a good example of offering instantaneous support and mental health education. Tess's 
functionality is rooted in its ability to provide personalized responses that are tailored to the user's 
expressed emotional state and specific concerns [19]. 
 
Notably, multiple studies on randomized controlled trials of AI tools equipped with machine learning ability 
demonstrated significant improvements in anxiety symptoms through personalized cognitive support [17, 
28, 40]. These provide evidence for the efficacy of AI-driven personalization in reducing mental distress 
associated with anxiety disorders. Collectively, these findings highlight the growing role of AI in enhancing 
the precision and effectiveness of anxiety treatments through personalized interventions. 
 
Immediacy 
One of the key advantages of AI-based interventions is their ability to provide immediate, round-the-clock 
support, addressing the critical issue of accessibility in mental health care. This feature is particularly 
beneficial for individuals who may face barriers to traditional therapy, such as scheduling conflicts, 
geographical limitations, or financial constraints. The 24/7 availability of AI support can be especially crucial 
for those experiencing acute anxiety symptoms, offering timely interventions that may prevent the 
escalation of symptoms. 
 
Fast response rates and immediate assistance were noted as one of the major features of AI to address 
specific concerns/different diseases. AI technology is known to provide round-the-clock support and analyze 
extensive patient data to deliver personalized recommendations promptly, offering assistance in ways that 
may not always be feasible for human therapists with limited availability. This constant accessibility can be 
particularly beneficial for individuals experiencing acute anxiety symptoms [33, 41, 42].  
 

Conclusion 
Based on the literature review, it turned out that 1) AI-assisted treatment tools are effective in treating 
anxiety, and 2) the multiple features of AI work as the key to making them become successful psychological 
tools in clinical scenes. 
 
The comprehensive literature review conducted in this study demonstrates the significant efficacy of AI-
powered digital tools in alleviating anxiety symptoms. While cognitive behavioral therapy (CBT) delivered in 
person has long been recognized as a highly effective treatment for anxiety disorders, our research indicates 
that AI-based interventions show comparable, and in some instances, superior efficacy to traditional CBT 
approaches. 
 
The advantages of AI-powered interventions go beyond therapeutic efficacy. First, these digital tools offer 
improved accessibility compared to conventional treatment methods. Also, they provide immediate 
assistance and tailored interventions at much lower cost associated with in-person therapy sessions, thereby 
reducing financial barriers to mental health care for patients. This increases treatment adherence and 
continuity. 
 
The integration of AI in anxiety treatment represents a significant advancement in mental health care, 
offering promising solutions to current in-person treatment’s challenges in accessibility and personalization. 
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AI has the potential to significantly enhance the accessibility, effectiveness, and personalization of anxiety 
treatments. Its adaptability and learning capabilities make it evolve into a highly promising therapeutic 
technique. The wide-ranging capabilities of AI not only improve treatment outcomes but also raise 
awareness among researchers, developers, and practitioners about its potential in mental health care. 
However, the effectiveness of AI interventions can vary based on individual user characteristics. Research 
suggests that emotionally expressive AI agents may be more appealing to extroverted individuals, 
highlighting the importance of personalization in digital mental health tools [43]. This finding underscores 
the need for AI systems to adapt not only to the specific anxiety symptoms but also to the personality traits 
and preferences of users, ensuring a more tailored and engaging therapeutic experience. 
 
Furthermore, user engagement and motivation play crucial roles in the success of these interventions. 
Studies have shown that incorporating user-friendly features and reward systems can enhance engagement 
and, consequently, treatment efficacy. For instance, in a recent study conducted in Korea, gamification 
factors such as leaderboards, achievement stages, and virtual rewards have been found to increase patients 
adherence to AI-based therapies [32]. This suggests that future developments in AI mental health tools 
should focus not only on therapeutic content but also on creating attractive user experiences. 
 
With these findings, it is crucial to acknowledge AI should not be viewed as a complete replacement for 
human-led therapy. Instead, these digital interventions should be considered powerful complementary tools 
that can extend the effectiveness of traditional therapeutic methods. The human element in therapy, 
including empathy, intuition, and the ability to navigate complex emotional landscapes, remains 
irreplaceable in many aspects of mental health care. Ethical considerations and privacy concerns also 
warrant careful attention as AI becomes more prevalent in mental health care. Future research should focus 
on developing measures to protect personal data and ensure data security when implementing AI in clinical 
settings.  
 
As the field of AI-assisted mental health care continues to evolve, it is essential to finetune future strategies. 
Future research should focus on enhancing the personalization of AI-driven treatments, improving long-
term engagement, and addressing potential concerns related to human-AI therapeutic relationships and data 
privacy. Another important area for future research is the development of AI systems that can better detect 
and respond to emergency scenarios in mental health. Current chatbots and AI tools often lack sophisticated 
algorithms for identifying urgent mental health crises, which is a critical limitation that needs to be 
addressed to ensure user safety. 
 
In conclusion, while AI shows immense promise in anxiety treatment, it is crucial to approach its integration 
into mental health care systems thoughtfully and responsibly. As we move forward, the goal should be to 
create a synergistic relationship between AI technologies and human expertise, ultimately contributing to 
improved mental health outcomes in general. 
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