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ABSTRACT 

Objectives: Suicide remains a pressing global public health issue, claiming over 700,000 lives annually. Despite decades of 
research, predictive models for suicide risk have seen limited progress, emphasizing the need for innovative approaches. 
Artificial intelligence (AI) and machine learning (ML) are increasingly recognized for their potential to enhance early 
detection, risk assessment, and intervention strategies. The objective of this review is to provide a critical evaluation of the 
role of AI in the detection and prevention of suicide, with particular emphasis on its current implementations, potential 
benefits, and inherent limitations. 
Methods: A literature review was conducted for the period spanning 2020 to 2025. Relevant publications were identified 
through a systematic search of the PubMed database using the keywords: artificial, intelligence, suicide, and prevention. The 
search retrieved 271 articles, of which 23 met the predefined inclusion criteria and were incorporated into the final analysis. 
Key findings: Recent developments highlight how AI technologies can support suicide prevention through social media 
surveillance, clinical decision-making tools, and real-time crisis response systems. However, these advancements are not 
without challenges. Significant concerns persist around data privacy, algorithmic bias, transparency, and the erosion of 
human-centered care.  
Conclusions: While AI-driven tools offer substantial opportunities for suicide prevention, their integration into mental health 
care must be approached with caution. Ethical safeguards, clinical oversight, and continued research are essential to ensure 
these technologies complement—rather than compromise—traditional human care. A balanced, multidisciplinary approach 
is vital to realize the full potential of AI while maintaining patient trust, safety, and dignity. 
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Introduction 

Suicide represents a significant global health crisis, claiming approximately 703,000 lives annually, with 

profound social and economic consequences. According to the World Health Organization, suicide ranks as 

the fourth leading cause of death among individuals aged 15 to 29 years, with youth being particularly 

vulnerable to this tragic outcome [1]. Additionally, for each completed suicide, it is estimated that there are 20 

suicide attempts, underscoring the importance of understanding the complex risk factors and timely 

intervention strategies [2]. 

The underlying causes of suicide are multifactorial, encompassing a broad range of health-related, 

environmental, and personal history factors [3]. These include mental health disorders, substance abuse, 

chronic physical illness, a history of childhood abuse, and exposure to adverse life events such as bullying and 

domestic violence. Other risk factors include social isolation, stressful life circumstances, and a lack of access 

to mental health care [4]. Also previous suicidal behaviors are associated with suicidal ideation, suicide 

attempts and suicide death, respectively [5]. The COVID-19 pandemic has further heightened the risk of 

suicide worldwide, particularly due to the exacerbation of social isolation, unemployment, and heightened 

mental health distress during lockdowns [6]. Such findings highlight the importance of a comprehensive 

approach that incorporates environmental factors, individual mental health, and socio-economic conditions to 

identify at-risk individuals. Suicide can be classified into two primary groups: ideators and attempters. Suicidal 

ideation refers to a range of thoughts, from passive contemplation of death to active planning of suicide 

attempts [7]. Passive suicidal ideation involves a wish to be dead without an intention to act, while active 

ideation refers to an intent to commit suicide. Although passive ideation might appear less harmful, it remains 

a significant risk factor, as it can evolve into active suicide attempts, particularly when personal circumstances 

worsen or untreated mental health issues persist [8]. 

https://www.sciencedirect.com/topics/neuroscience/behavior-neuroscience
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The early detection and assessment of suicidal ideation are crucial for preventing suicide, as timely 

intervention can significantly alter the trajectory of an individual's mental health. Despite this, several barriers 

to effective suicide prevention persist. These include societal stigma surrounding mental health, the lack of 

mental health professionals in many areas, and lack of financial resources [9]. Furthermore it has been 

established that despite decades of research, there has been little progress in improving the predictive accuracy 

of suicide risk over the past 50 years [10]. Improved tools for evaluating suicide risk are urgently needed. 

Innovative approaches to suicide risk detection have emerged, particularly through the use of artificial 

intelligence (AI) and machine learning (ML). These technologies have been utilized to analyze large datasets 

of patient information, allowing for the identification of patterns and predictive models that can aid in suicide 

risk assessment [11]. AI has already proven effective in other medical disciplines such as dermatology and 

pathology, where algorithms are now able to match or even surpass the diagnostic accuracy of medical 

professionals. Although AI applications in psychiatry are still evolving, the potential for these technologies to 

support suicide prevention efforts is substantial [12]. By improving the precision of risk assessments, AI could 

possibly facilitate more timely and targeted interventions. Furthermore, the integration of social media data, 

smartphone sensors, and other real-time data sources into predictive models has the potential to revolutionize 

suicide prevention by detecting early warning signs and providing instant alerts to mental health professionals 

[13]. Given the rising incidence of suicide, more research is needed to refine predictive models and integrate 
them effectively into clinical practice. The development of AI-powered tools, in combination with professional 

expertise, holds promise for improving both the accuracy and efficiency of suicide prevention efforts. This 

multidisciplinary approach offers hope for a future where suicide can be detected and prevented with greater 

success, ultimately saving lives and reducing the burden on society [14]. 

This study aims to critically examine the potential of artificial intelligence (AI) in the detection and 

prevention of suicide, with a focus on its current applications, benefits, and limitations. 

 

Methodology 

A literature review was conducted for the period spanning 2020 to 2025. Relevant publications were 

identified through a systematic search of the PubMed database using the keywords: artificial, intelligence, 

suicide, and prevention. The search retrieved 271 articles, of which 23 met the predefined inclusion criteria 

and were incorporated into the final analysis. 

 

Results 

Artificial intelligence (AI) encompasses computational systems designed to perform tasks typically 

requiring human intelligence, such as pattern recognition and decision-making [15]. A subset of AI, machine 

learning (ML), enables these systems to learn from data and improve over time without explicit programming 

[16]. In the realm of mental health, AI and ML are increasingly applied to identify individuals at risk of suicide 

by analyzing diverse data sources, including electronic health records, social media activity, and wearable 

device metrics [17]. These technologies can detect subtle patterns and risk factors that may elude traditional 

assessment methods, offering the potential for earlier and more accurate identification of at-risk individuals 

[18]. However, while promising, the integration of AI into suicide prevention strategies necessitates careful 

consideration of ethical implications, data privacy concerns, and the need for clinical validation to ensure these 

tools augment rather than replace human judgment [19]. Ongoing research is essential to establish standardized 

protocols and to evaluate the effectiveness of AI-driven interventions in real-world clinical settings [14]. 

 

Discussion 

Application of AI in Suicide Prevention 

Artificial intelligence (AI) has rapidly emerged as a powerful tool in the field of suicide prevention, 

offering new avenues for early detection, risk assessment, crisis intervention, and clinical support. By 

leveraging machine learning (ML), natural language processing (NLP), and multimodal data analytics, AI 

systems can interpret vast and complex datasets, ranging from social media behavior and electronic health 

records (EHRs) to linguistic cues in clinical interviews. This section reviews the AI-based methods currently 

applied or in development for suicide prevention, grouped into four primary domains: social media surveillance 

and digital behavior analysis, clinical decision support and risk stratification, crisis response and counseling 

enhancement, and educational and training applications. 
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Social Media Surveillance and Digital Behavior Analysis 

Social media platforms are rich with unfiltered expressions of emotion, distress, and behavioral patterns, 

making them valuable sources for identifying individuals at risk of suicide. Several projects have harnessed 

AI tools to monitor and assess user-generated content on platforms such as Facebook, Twitter, and Reddit. 

Facebook developed a machine learning system based on the random forest algorithm to scan posts and 

live videos for signs of suicidal ideation or self-harm. The system alerts human reviewers to high-risk content, 

and according to Facebook, it outperforms traditional reporting by users [20]. Though early results suggested 

that it helped connect emergency responders with over 3500 individuals at immediate risk by late 2018, no 

peer-reviewed data has substantiated these claims [20]. 

Radar, an AI-driven app developed by the UK-based nonprofit Samaritans, analyzed Twitter activity to 

alert users when a contact exhibited suicide risk signals. Despite its innovative application of AI, Radar was 

met with controversy over ethical concerns and potential misuse for profiling, highlighting the delicate balance 

between innovation and privacy [21]. 

Similarly, the Canadian Government, through Public Health Canada, collaborated with AI company 

Advanced Symbolics to monitor suicide-related discussions across digital platforms. The initiative aimed to 

identify suicide “hotspots” by analyzing de-identified online behavior and thus optimize resource allocation 

[22]. This type of predictive modeling has demonstrated the potential of public social data for proactive public 
health strategies. 

Reddit has also served as a focal point for suicidality detection. Given the anonymity of platforms like 

Reddit, users may feel more comfortable sharing their experiences and distress, reducing the barrier of social 

stigma that often limits face-to-face disclosures. Research suggests that nearly 80% of individuals who die by 

suicide in non-psychiatric settings did not reveal their suicidal intentions during prior clinical evaluations [23]. 

AI models analyzing Reddit posts can thus help capture signals that standard clinical screening often misses, 

aiding in both individual-level and population-level interventions. 

Clinical Decision Support and Risk Stratification 

Beyond public platforms, AI is increasingly being integrated into clinical settings to support mental 

health professionals in identifying and managing suicide risk. These applications rely on data from EHRs, 

clinical notes, and structured interviews. 

A pivotal study by McCoy et al. used a combination of demographic data, billing codes, and narrative 

discharge summaries extracted from EHRs to predict suicide risk. The inclusion of additional data other than 

clinical notes enhanced predictive accuracy, underlining the importance of NLP tools in mining nuanced 

clinical information [24]. 

In a parallel study, Zhong et al. developed an algorithm to detect suicidal behavior among pregnant 

women using clinical notes extracted through NLP. Compared to manual chart reviews, this approach 

increased the detection of suicidal behaviors by 11-fold, emphasizing the scalability and effectiveness of NLP 

for underreported populations [25]. 

A study conducted in emergency departments across the southeastern United States demonstrated the 

practical utility of NLP and ML in real-time risk assessment. Short interviews with patients, processed through 

AI models, reliably predicted suicidal ideation using linguistic patterns, achieving strong performance metrics 

(AUC and Brier scores) [24]. These tools not only integrate seamlessly into clinical workflows but also 

alleviate the cognitive burden on clinicians, serving as decision-making co-pilots. 

Another noteworthy model was developed by Roy et al., who combined neural network outputs with 

random forest classifiers to predict suicidal ideation before it was explicitly mentioned by patients. Their use 

of ordered word pattern screening revealed that AI could preemptively detect risk, offering crucial 

opportunities for early intervention [26]. 

Crisis Response and Counseling Enhancement 

AI is also transforming how crisis support is delivered, enabling faster and more accurate triaging in 

high-stress scenarios. The Crisis Text Line functioning in the USA, Canada, South Africa and Ireland 

exemplifies this approach: using ML algorithms trained on over 54 million text messages, counselors can 

identify high-risk individuals within the first few interactions. Specific keywords like “ibuprofen” or “Advil” 

were found to be 14 times more predictive of imminent danger than even the word “suicide,”[20]. 

Similarly, the Trevor Project, in partnership with Google, uses ML to support its counseling services for 

LGBTQ+ youth. Their system helps counselors assess the risk profile of users more quickly and efficiently, 

enabling more timely and targeted interventions [20]. 



4(48) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 5 

 

These systems underscore the potential of AI to enhance responsiveness and reduce the risk of human 

error or delay in emotionally charged and time-sensitive situations. 

Educational and Training Applications 

AI is also being deployed to improve mental health literacy and crisis response training. 

Generative AI-based simulators, for instance, are being tested as training tools for healthcare 

professionals. Engaging with these real-time role-play simulations can support the development of clinical 

competencies among crisis line operators, counselors, and suicide prevention gatekeepers, potentially 

improving both training efficacy and practitioner confidence in managing high-risk situations [27]. 

Meanwhile, Google has integrated screening tools into public-facing platforms. For example, Google 

provides private depression screening assessments upon search queries for clinical depression, offering users 

tailored mental health resources. Although the data is anonymized and the underlying algorithms are not 

publicly disclosed, such tools illustrate how educational AI can serve both individuals and research alike [20]. 

Challenges and Limitations of Artificial Intelligence in Suicide Prevention 

Despite the promising applications of artificial intelligence (AI) in suicide prevention, several significant 

challenges and limitations must be acknowledged. These can be broadly categorized into ethical concerns, 

privacy and security issues, biases in data, limitations in data quality, transparency in decision-making 

processes, clinical integration difficulties and technical limitations. 
Ethical Concerns and Responsibility 

AI raises important ethical concerns regarding data use, the physician’s role in care, and medico-legal 

responsibility [14]. While AI can optimize the analysis of clinical and sociodemographic data to better predict 

suicide risks, it is complementary to, not a replacement for, clinical judgment. The responsibility for patient 

care will continue to rest with the clinician, informed by an understanding of AI’s capabilities and limitations 

[14]. Additionally, the ethical evaluation of risks and benefits during the development of AI and digital health 

tools has often been insufficient. There is concern that digital interventions might be adopted based on cost-

effectiveness without thorough ethical scrutiny, particularly when replacing in-person services [28]. 

Bias and Fairness in AI Models 

Bias in AI models remains a serious concern. Studies have found biases related to race, gender, religion, 

nationality, and age embedded in large language models (LLMs. Bias can enter at multiple stages: during data 

collection, annotation, model training, and interpretation. Such biases risk the creation of tools that 

systematically disadvantage marginalized groups [27]. Similarly, most studies fail to collect or appropriately 

categorize sociodemographic data, often using broad or imprecise labels that mask important disparities. This 

risks perpetuating inequities in mental health care access and outcomes [29]. 

Limitations of Data Quality and Quantity 

Another significant challenge lies in the quality and quantity of data available for training AI models. 

To effectively train models for the detection of suicidal ideation, researchers require labeled datasets containing 

examples of posts classified as indicative of suicidality and those deemed non-suicidal. Manually labeling 

posts or medical notes is labor-intensive and subjected to human errors [23]. For example, in Reddit datasets 

focused on suicidality, only a tiny fraction of posts are annotated, leading to models that can suffer from poor 

generalization and a high rate of false negatives. Annotation bias, particularly when using non-expert 

crowdsourced workers, further compromises the reliability of datasets [23]. 

Transparency and Explainability 

LLM and other advanced AI models operate as "black boxes," making their internal logic and decision-

making processes difficult to interpret [27]. This lack of transparency undermines trust, especially when errors 

occur. Without clear insight into how decisions are made, clinicians and patients alike may hesitate to rely on 

AI recommendations. Moreover, models often fail to explain how they retrieve or validate information unless 

specifically prompted, and even then, responses can be vague or incorrect [27]. 

Clinical Integration and Human Factors 

While digital tools such as internet-based cognitive behavioral therapy (iCBT) and suicide prevention 

apps are widely appreciated for their accessibility, they might not fully replace human interaction [30]. The 

therapeutic alliance is widely recognized as a crucial factor in determining the outcomes of psychotherapy. 

Numerous studies examining internet-based interventions have gathered data from patients regarding their 

perceptions of the therapeutic alliance with online therapists [30]. The human element in mental health care—

empathy, trust, and the therapeutic alliance remains crucial. 
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Technical and Infrastructural Challenges 

Implementing AI-driven suicide prevention in low-resource settings presents unique challenges, 

including unreliable internet access, limited computational infrastructure, and high costs [31]. Open-source 

and low-cost solutions are critical for scaling AI innovations without exacerbating healthcare inequalities. 

Additionally, AI models must be culturally sensitive, recognizing that mental health behaviors and suicide risk 

factors vary significantly across regions [31]. 

Privacy and Data Protection 

Protecting the privacy and security of sensitive mental health data is critical. Compliance with robust 

frameworks such as the General Data Protection Regulation (GDPR) and the Health Insurance Portability and 

Accountability Act (HIPAA) is necessary [31]. This includes encryption, anonymization, and secure storage 

of personal health information. Transparent consent processes and clear communication about data usage are 

fundamental to maintaining ethical standards [31]. 

 

Conclusions 

Artificial intelligence holds significant promise in enhancing suicide prevention efforts by enabling 

earlier detection, more accurate risk assessment, and scalable intervention strategies. However, its integration 

into mental health care must be approached with caution, addressing key concerns such as data privacy, bias, 
ethical transparency, and the preservation of human elements like empathy and therapeutic alliance. While AI 

can augment clinical decision-making, it cannot replace the nuanced judgment and relational depth provided 

by trained professionals. Ongoing research, ethical scrutiny, and interdisciplinary collaboration will be 

essential to harness AI’s potential responsibly and effectively in suicide prevention. 
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