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Abstract

This study presents a comprehensive analysis of recent mental illness research by utilizing an
advanced bibliographic method capable of analyzing up to 12,965 papers indexed in theWeb of
Science database, overcoming the limitations of traditional tools like VOSviewer, which
typically analyze fewer than 1,000 papers. By examining a vast dataset, this study identifies key
trends, significant keywords, and prominent contributors, including leading researchers,
universities, and countries/regions, in the field of mental illness research. Additionally, the
study highlights eight major contributors to mental health problems, offering critical insights
into the field’s current state. The findings underscore the importance of advanced bibliographic
methods in providing a more detailed and accurate overview of mental illness research. This
analysis not only enhances the understanding of young scholars entering the field but also
uncovers significant trends and identifies notable gaps in the literature. The study advocates for
continued innovation and interdisciplinary collaboration to deepen understanding and address
unresolved challenges in mental health research.

Significant outcomes:

1. Enhanced Bibliographic Analysis: The novel method applied in this study surpasses
traditional approaches by allowing the simultaneous analysis of 12,965 papers, offering
a more comprehensive and accurate overview of mental illness research.

2. Discovery of Prevailing Research Trends: The study identifies critical keywords and
thematic areas in recent mental illness research, outlining current trends and key
focuses in the field.

3. Addressing Research Gaps: Significant gaps in the literature are revealed, especially in
underexplored areas of mental health, emphasizing the need for further investigation
and innovation.

Limitations:

1. Database Dependency: The study relies solely on the Web of Science database, which
may limit the comprehensiveness of the analysis by excluding relevant papers from
other databases.

2. Keyword Selection Bias: The analysis depends on predefined keywords, which may
introduce bias by potentially missing relevant papers that use different terminologies
for mental illness.

3. Static Nature of Data:The data is based on a snapshot of publications at a specific time,
limiting the ability to capture evolving trends and emerging research topics in real-time.

Introduction

Mental illness is a crucial topic in psychology, garnering substantial attention from both
researchers and practitioners (Richards and Stenner, 2022). This paper adopts an innovative
bibliographic study method that enhances traditional approaches like VOSviewer (Huang et al.,
2022). While traditional VOSviewer typically analyzes up to around 1,000 papers (Chen and
Ding 2023a), our method accommodates the analysis of up to 12,965 papers simultaneously
(Table 1). This advancement allows for the capture of more relevant information andminimises
errors, resulting in a more accurate and comprehensive examination of recent publications on
mental illness indexed in the Web of Science database (Pranckutė, 2021).

The study systematically identifies and examines key papers published in the field of mental
health, focusing on the most influential research in recent years. By employing this advanced
bibliographic method (Echchakoui, 2020), the research successfully uncovers the dominant
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keywords associated with mental illness studies, highlighting the
most critical themes that are currently shaping the field. These
keywords serve as indicators of prevailing research trends and
areas of focus within the broader context of mental health
(Hernández-Torrano et al., 2020).

In addition to identifying significant keywords, the study also
analyzes the contributions of leading researchers, universities, and
countries/regions (Ding and Yang 2022). This analysis reveals the
primary contributors to the field, offering insights into the global
distribution of mental illness research (Vigo et al., 2022). The
findings indicate that certain universities and research institutions
are at the forefront of this area, producing a substantial portion of
the literature (Shalaby and Agyapong, 2020). Similarly, specific
countries and regions are identified as major hubs for mental
health research, reflecting the geographical concentration of
expertise and resources dedicated to studying mental illness
(Bemme and Kirmayer, 2020).

The paper provides a comprehensive overview of the current
state of mental health research, covering the progress made in
understanding variousmental health disorders, such as depression,
anxiety, schizophrenia, and bipolar disorder. It also highlights the
methodological advancements used to study these conditions. The
paper identifies key gaps in the existing literature, emphasising
areas where further research is needed. While significant progress
has been made in understanding some disorders, others remain
underexplored, necessitating more focused investigation.
Additionally, the influence of major research contributors on
different mental health disorders is discussed, offering a broader
perspective on their impact in the field.

Additionally, the study provides a forward-looking discussion
on the future directions of mental illness research. It underscores
the necessity of ongoing interdisciplinary collaboration, given that
mental health is a complex issue intersecting with diverse fields
such as neuroscience, sociology, and public health, with particular
emphasis on the integration of big data and machine learning. The
paper contends that adopting innovative research approaches and
methodologies is crucial for advancing our understanding of
mental illness. This includes tackling the complexities and
challenges involved in diagnosing, treating, and preventing these
conditions effectively.

Materials and methods

The study was conducted at the Social Science Divisions of the
University of Oxford, UK, and in Singapore City. Using theWeb of
Science database (Singh et al., 2021), keywords related to mental
health were searched, including terms such as ‘mental health
issues’, ‘mental illness’, ‘mental health problems’, ‘mental

disorders’, ‘psychological disorder’, ‘psychiatric disorder’, ‘neuro-
psychiatric disorder’, ‘emotional disorder’, ‘behavioral disorder’,
‘cognitive disorder’, and ‘cognitive function’.

The topic of ‘mental health problems’ has been published for
decades, and the search yielded 12,965 papers (duplicates
removed), as shown in Figure 1. Data were downloaded on 6th
August 2024. For the analysis of productivity by countries/regions
and authors, the first author was considered the primary
contributor to the articles.

Results

We analysed global trends in the field of mental health research. As
shown in Figure 1(A), there has been a significant increase in
publications focused on ‘mental health issues’ from 2019 to 2024,
compared to the total output prior to 2019. The number of
publications reached 1,000 in 2021 and surged to over 3,000 by
2023. This indicates a substantial rise in the number of papers in
this field over the past few years, reflecting growing interest and
concern regarding mental health.

Next, we analysed the contributions of countries and regions.
Figure 1(B) ranks the top 12 countries/regions that have
contributed the most to mental health research. The USA leads
with over 3,000 papers, followed by China, Australia, Canada,
Germany, Italy, Spain, the Netherlands, India, France, Iran, and
Japan. This ranking highlights the close collaboration among these
nations, which has been pivotal in shaping the development of
mental health research. Some countries, such as the USA, have a
stronger research foundation and have been active in this field for
longer, while others with larger populations and higher rates of
mental health issues, like China and India, require extensive
international collaboration. Figure 1(C) further shows the citation
counts, revealing that publications from the USA are the most
frequently cited. Figure 2 illustrates the collaborative relationships
between the USA and other countries, with strong ties to France,
Germany, Australia, Spain, the Netherlands, Sweden, Italy, China,
Canada, and Ireland.

We also analysed the major organisations contributing to
mental health research. Figure 1(E) highlights the top 30 most
productive institutions in the study of mental disorders, with the
University of London, Harvard University, and the University of
California System standing out as particularly influential. Figure 3
illustrates the organisational collaboration network, showing that
the University of Oxford collaborates with the University of
London and King’s College London, while Harvard University
often works with Harvard Medical School and Massachusetts
General Hospital. The growing trend of collaboration, particularly
international partnerships, is evident in recent years, driving
progress in the field of mental health research.

Table 1. Comparison between traditional bibliography (using VOSviewer as an example) and method used in this study

VOSviewer Method used in this study

Number of papers analysed Mostly up to 1000 papers >10’000 papers

Software used VOSviewer R package

Advantages Simple and mature method Comprehensive method highlighting word importance,
connections, and correlations across numerous studies.

Disadvantages Difficult to show trends over time Complex process involving R coding

References (Chen and Ding 2023b, Chen and Ding, 2024)
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Finally, we examined the most influential authors in mental
health research. As Figure 1 (D) displayed, the most productive
authors for whom have been published many papers from the year
1990 to August 2024, as counted in the contribution of first author.
The most influential author is presented in Figure 1(F), Reiter, R J
is the most influential author in mental health area, whose work is
most frequently cited by other researchers. He is a prominent
expert in biology known for his work exploring the relationship
between biological mechanism and well-being mental health. He
particularly concentrates on circadian rhythms, melatonin,
chronobiology, and antioxidant properties in affecting physical
and mental changes, regulating physical and mental health. For
instance, he’s research team proposed that how chronobiology
adjusting biology rhythms to cause mental health disorders (Sainz
et al., 2003, Hardeland et al., 2009, Cipolla-Neto et al., 2014). A
teamwork also found that melatonin regulating biological rhythms
and metabolism that speed up the apoptotic death of cancer cells

(Sainz et al., 2003). Hardeland, R and Arendt, J and de Vries, P J are
also well-known in mental health research area, and they won
hundreds of citations. Hardeland, R mainly focus on the effect of
melatonin, He extensively examine the neuroprotective and
immunomodulatory effects in protecting nerve cells, regulating
sleep disorders, and metabolic syndrome to lower the risk of
neurologic disease (including mood disorders, depression) due to
the damage of cell recycling system brings fatal nerve disease
(Hardeland, 2018). Arendt, J and de Vries, P J also concentrate on
their work on circadian rhythms and sleep disorders to minimise
the side effects and reveal the underlying mechanisms of sleep and
mental health problems. One famous study from The Lancet
Psychiatry reported that sleep difficulties mediating paranoia and
hallucinations, and it also contribute to explain the occurrence of
mental disorders (Freeman et al., 2017). As a systematic meta-
analysis study with 72 interventions (N = 8608 participants)
summarised that improving sleep quality led to a greater

Figure 1. Paper productivity by year (A), country/region (B-C), author (D, F), and organisational output (E).
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Figure 2. Collaboration between countries/regions, with lines representing research partnerships.

Figure 3. Research collaboration between organisations, indicated by connecting lines.
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improvements in mental health (Scott et al., 2021). Other studies
also reported sleep disorders in 2019 novel coronavirus (COVID-
19) disease outbreak (Pinto et al., 2020), and Zhang et al., (2017)
found unhealthy sleep patterns increase the risk of mental health
disorders. The authors listed above, who are the most influential,
are also the most productive, having published numerous papers
over the past decades. Figure 4 illustrates the co-authorship
network, showing the collaborative relationships between these
authors. For example, Bruffaerts R frequently collaborates with
Kessler R C, Alonso J, Karam E G, and Sampson N A, as evidenced
by the strong and tightly connected lines representing their social
network ties.

Keywords from titles were extracted to conduct a bibliographic
analysis. As seen in Figure 5, existing research in the mental health
area mainly focused on cognitive function, cognitive therapy,
cross-sectional studies, randomised trials, autism spectrum,
cognitive behavioural therapy, cognitive trials, treatment, and
intervention, among others. Mental health problems were strongly
related to cognitive function, cognitive therapy, behavioural
therapy, attention deficit hyperactivity disorder (ADHD), quality
of life, psychiatric patients, children, adolescents, students, anxiety,
cognitive impairment, post-traumatic stress disorder (PTSD),
systematic reviews, chronic conditions, psychological symptoms,
depressive patients, bipolar disorder, cognitive training or pilot
studies, questionnaires, scales, Alzheimer’s disease, therapy
effectiveness, paediatric autoimmune conditions, internet gaming,
post-streptococcal autoimmune disorders, schizophrenia spec-
trum, and causal inference, among others.

Figure 6 displayed the keywords extracted from abstracts,
which primarily included terms such as depression and anxiety,

cross-sectional studies, patient treatment, clinical treatment,
cognitive function, quality of life, cognitive effects and impairment,
ADHD, bipolar disorder and schizophrenia, PTSD, intervention
effects, regression relationships, brain studies, treatment effective-
ness, and individual differences. Many of these keywords pertained
to information about study subjects, such as participants, patients,
parents, children, females, adolescents, and families. Other
keywords focused on research methods, including terms like
medical, psychiatric, investigated, questionnaire, measures, assess-
ment, and interview. Additionally, several keywords centred on
psychological issues themselves, such as depression and stress.
Figure 6 also illustrated the connections between these keywords,
demonstrating how they interrelated within the context of mental
health research.

Figure 7 collected the keywords of articles, which includes
anxiety depression, cognitive therapy, autism spectrum, life quality,
cognitive impairment, bipolar and schizophrenia, ADHD, obsessive
compulsive, psychological distress, Alzheimer’s disease, PTSD,
cognitive disease, machine learning, children and adolescents,
magnetic resonance imaging, brain cognitive, emotional regulation,
nervosa anorexia, cognitive dysfunction, chronic disease, social
stigma, suicidal ideation, sleep cognitive, anxiety sleep, oxidative
stress, personality psychopathology, eating disorders, diabetes type,
CBT cognition, psychiatric comorbidity, eating nervosa, internet
gaming, and etc.

Figure 8 presents the correlations among the keywords
collected from the articles, revealing various connections that
enhance our understanding of mental health disorders. Among the
noteworthy links are those between ’sick’ and ‘leave’, which may
indicate the relationship between mental health issues and work

Figure 4. Co-authorship network, with lines representing research collaboration.
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absence, highlighting the impact of mental illness on employment
and productivity. Another significant link is between ‘DNA’ and
‘methylation’, reflecting the growing interest in the genetic and
epigenetic factors associated with mental health disorders. This
connection points to research exploring how molecular changes,

such as DNAmethylation, play a role in the onset and progression
of conditions like depression and anxiety. These connections,
among others highlighted in Figure 8, provide valuable insights
into the complex interplay of factors involved in mental health,
offering new avenues for research and potential interventions.

Figure 5. Title name map, with lines representing connections between words.

Figure 6. Abstract map, with lines representing connections between terms.
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Figure 7. Keywords network map, with lines showing connections between terms.

Figure 8. Keywords correlations map, with lines showing the connections between words.
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In a nutshell, a comprehensive bibliography contained the
summarised features of publication productivity, time span,
country/region, affiliation, co-authorship, authors’ contributions,
citations, and so on. It provided a concise overview of the resources
and key points within the field of mental health disorders, which
benefited conducting an in-depth analysis of this topic.

Discussion

Categories of mental health problems

Overall, mental health problems can be categorised into externalising
and internalising disorders to signify behavioural and emotional
issues (Singh et al., 2021). Externalizing disorders are characterised by
observable and manifest behaviours. These behaviours involve
compulsive, repetitive, and aggressive impulses, including misbeha-
viour and delinquency (e.g., theft, deception, offensive actions,
attention deficit, hyperactivity, and impulsivity). Such behaviours
create difficulties for individuals in social and academic environments,
as well as challenges in friendships and intimate relationships.

Internalizing disorders, on the other hand, are characterised by
internal emotional distress and discomfort (Lee et al., 2021). These
disorders are less visible and can be difficult to recognise and
articulate. For example, depression, also known as distressed
symptoms, involves a loss of interest in activities, persistent sadness,
and feelings of worthlessness or hopelessness. Anxiety is marked by
feelings of discomfort and nervousness, ranging from mild to severe
worries, desires, and fears. Often, these feelings are persistent and
unavoidable. Stress refers to mental strain and tension that prompts
individuals to respond to upcoming challenges and threats.
Obsessive-compulsive disorder involves involuntary recurring
thoughts (obsessions) and actions (compulsions) that compel
individuals to perform certain activities or dwell on intrusive ideas.

Contributors to mental health problems

To explain the reasons for mental disorders, classification is useful
in identifying potential factors. This can be restricted to the
following aspects, though it is not limited to them: firstly, genetic
factors (Arango et al., 2021). Genetic predispositions, often
indicated by a family history of mental illness, can impart specific
traits to offspring, making them more likely to develop similar
symptoms. For example, individuals with inherited genetic
variations may exhibit a tendency toward negative feelings or
emotions, such as anxiety, stress, distress, or bipolar disorder. A
relevant case study is the identification of the COMT gene, which
has been linked to various mental disorders, including schizo-
phrenia and bipolar disorder. In addition, epigenetic mechanisms
can trigger chromosome mutations due to environmental
variations, which describe the mutations of heritable traits without
changes in the DNA sequence (Berger et al., 2009). Epigenetic
regulation impacts the nervous system and proteins via altered
transcription and translation processes, leading to mental
hindrances or disorders (e.g., autism spectrum disorder, schizo-
phrenia, drug addiction) due to abnormalities in chromatin
remodelling (Tsankova et al., 2007, Chmielewska et al., 2019, Miao
et al., 2020). Miao et al., (2020) explored the role of epigenetic
functions in mental illnesses such as impaired social interactions,
memory issues, depression, and stress symptoms. The interaction
between genetic factors and environmental influences, as shown in
epigenetic research, further emphasises the need to examine
genetic predispositions in the development of mental disorders.

Secondly, biological factors (Arango et al., 2021). Mental
disorders are closely related to the chemical reactions occurring in
the brain. Instabilities in neurotransmitters – such as dopamine
and serotonin – are strongly linked to the development of mental
disorders. For example, insufficient levels of dopamine and
serotonin are associated with major depressive symptoms. In
addition to neurotransmitter imbalances, other biological factors
such as hormonal disruptions, traumatic brain injuries, devel-
opmental delays, and brain infections can also contribute tomental
health conditions. Hallucinations and illusions are classic examples
that illustrate the complex interactions between biological factors
and mental health, further emphasising the need for biological
interventions in treating such conditions.

Thirdly, psychological causes (Da Silva et al., 2020). Mindsets
that focus excessively on negative aspects of life, adherence to false
beliefs or outdated ideologies, and a rejection of science and
education can lead to mental health challenges. Psychological
factors such as these can contribute to a range of mental disorders,
including anxiety, bipolar disorder, stress, PTSD, and depression.
The development of these conditions can often be traced to
cognitive patterns that reinforce negative thought processes and
dysfunctional behaviour, which can exacerbate emotional distress
and impair coping mechanisms.

Fourthly, environmental influences (Sameroff and Seifer 2021).
Personal experiences, particularly adversities, traumatic events,
abuse, maltreatment, lack of emotional support, and low socio-
economic status, can create an environment that is conducive to
mental illness. Economic inequalities, job insecurity, and limited
job opportunities further compound these environmental stres-
sors, potentially contributing to the development of mental
disorders. The broader societal context in which individuals live,
including exposure to poverty and violence, often shapes their
mental well-being and can lead to long-term psychological distress.

Fifthly, living habits and customs can also contribute to mental
disorders (Blom et al., 2021). Habits such as substance abuse, poor
diet, malnutrition, and obesity can lead to emotional distress,
anxiety, and eating disorders. These lifestyle factors can affect an
individual’s physical health, which in turn has a significant impact
on their mental health. For example, poor nutritional habits can
contribute to mood fluctuations and cognitive impairments, while
substance abuse can cause addiction-related mental health issues.
Therefore, it is crucial to address these lifestyle factors as part of
mental health prevention and treatment strategies.

Sixthly, physical health issues (Kivimäki et al., 2020).
Individuals with chronic diseases such as heart disease, diabetes,
hypertension, long-lasting pain, and cancer may experience increased
stress, which can exacerbate mental health issues. Furthermore, the
side effects ofmedications used to treat physical health conditions can
also contribute to mental distress. The interplay between physical
health and mental well-being is complex, as individuals dealing with
chronic illnesses may experience heightened vulnerability to anxiety,
depression, and other mental health conditions, making integrated
care essential for these patients.

Seventhly, accidental occurrences (Melo et al., 2022).
Significant life events and transitions, such as divorce, car
accidents, the loss of loved ones, and adapting to new challenges,
can have profound effects on mental health. These events often
lead to emotional distress, grief, and sometimes PTSD. The
psychological impact of these occurrences can vary depending on
the individual’s resilience and support system, but they are
undoubtedly a contributing factor to the development of mental
health conditions.
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Eighthly, socio-cultural constraints (Kiselev et al., 2020).
Stigma, bias, and discrimination, as well as societal expectations,
social regulations, traditions, cultural conventions, and norms, can
all have significant effects on an individual’s mental well-being.
The pressure to conform to societal ideals can lead to feelings of
inadequacy, anxiety, and depression, particularly when individuals
feel marginalised or excluded. These socio-cultural factors can
create environments where mental illness is exacerbated or
underrecognized, highlighting the need for societal change to
support mental health awareness and acceptance.

Interventions of mental health problems

Physical therapy, psychotherapy, and chemotherapy are widely
recognised as effective methods for treating mental health disorders,
each contributing in distinct ways to the intervention and
management of mental illnesses (Smith et al., 2020). Physical therapy
involves a variety of practices aimed at enhancing physical well-being,
which can in turn improve mental health. These practices include
yoga, exercise, massage, electrotherapy, hydrotherapy, cryotherapy,
thermal therapy, therapeutic ultrasound, mindfulness, meditation,
and social activities. Additional therapies such as art and music
therapy, acupuncture, herbal remedies, and nutritional guidance also
play a role in helping to strengthenmuscles, reduce pain, and promote
overall physical and mental health.

Psychotherapy, on the other hand, consists of several
therapeutic approaches that target emotional and behavioural issues
(Cuijpers et al., 2016). Cognitive behavioural therapy (CBT) is one of
the most common forms, helping individuals reframe negative
thought patterns and behaviours (Nakao, Shirotsuki and Sugaya
2021). Dialectical behaviour therapy is another widely used method,
focusing on emotional regulation and interpersonal effectiveness
(Comtois et al., 2007). Psychodynamic therapy delves into the
unconscious mind, promoting self-awareness and understanding of
deeper emotional issues, while humanistic therapy emphasises self-
fulfilment and personal growth, helping individuals explore and
achieve their fullest potential (Leichsenring, Luyten et al., 2015).

Chemotherapy, in the context ofmental health treatment, refers
to the use of medications to manage a range of psychiatric
conditions (Zare et al., 2019). Antidepressants, antipsychotics,
anxiolytics, and mood stabilisers are commonly prescribed to treat
disorders such as depression, anxiety, schizophrenia, and bipolar
disorder. Alongside these medications, medical devices like
transcranial magnetic stimulation (Kan et al., 2023) and electro-
convulsive therapy (Watts et al., 2021) are also utilised to provide
relief for more severe or treatment-resistant conditions.

In summary, mental health disorders are generally categorised
into externalising and internalising types, each influenced by a
variety of internal and external factors. Understanding these
contributing elements is crucial for designing effective treatment
strategies and ensuring successful intervention outcomes. Through
a combination of physical, psychological, and medical interven-
tions, individuals suffering from mental health disorders can find
the support they need for recovery and well-being.

Limitations to solutions: big data and machine learning on
mental health

The analysis conducted highlights the intricate complexity of
mental illness, emphasising the need for innovative approaches to
enhance our understanding and treatment of these conditions. A
thorough review of the literature reveals several limitations in the
current field of mental health research. These limitations include:

(1) the lack of systematic summaries of texts and data, (2) the
occasional overemphasis on specific discoveries related to mental
illness, and (3) the reliance on the subjective experience of mental
health professionals, which can introduce unavoidable human
error into diagnoses and treatment plans (Bradford et al., 2024).

Addressing these limitations, this study introduces a novel
perspective on the potential of big data and machine learning in
advancing mental health research (Al Banna et al., 2023). The
application of these technologies, which have already shown
substantial benefits in fields such as facial recognition (Al Banna
et al., 2023), autonomous driving (Bachute and Subhedar, 2021),
and species distribution prediction (Chen and Ding, 2022),
presents a transformative opportunity for mental health.

Firstly, the establishment of a comprehensive database
incorporating diverse human information – such as age, education,
family background, dietary habits, physical measurements, and
psychological conditions – could provide a robust resource for
mental health research. This extensive dataset would enable
researchers to capture the multifaceted nature of mental disorders
and better understand the complex interplay of various contrib-
uting factors.

Utilising machine learning models, such as neural networks, on
this enriched dataset could significantly enhance predictive
accuracy for mental health conditions (Su et al., 2020). Machine
learning algorithms have the capability to identify patterns and
correlations that traditional research methods might overlook. By
training these models with large-scale data, researchers can
develop more precise tools for predicting mental health issues and
identifying individuals at risk, thereby enabling earlier and more
targeted interventions.

Moreover, the integration of machine learning into mental
health research facilitates the development of early intervention
strategies (Chekroud et al., 2021). Predictive models could forecast
the onset of mental health disorders before they fully manifest,
allowing for timely and personalised treatment plans. This
proactive approach has the potential to substantially improve
patient outcomes by addressing issues at an early stage, thus
reducing the severity of mental health disorders.

The potential of big data andmachine learning in mental health
research is profound (Koppe et al., 2021). These technologies offer
the capacity to process and analyse vast amounts of data,
uncovering insights that can drive innovative treatment solutions
and deepen our understanding of mental illnesses. As the field of
mental health research continues to evolve, the application of these
technologies promises to revolutionise our approach by providing
more accurate diagnoses, personalised treatment options, and
ultimately, enhanced mental health outcomes.

Conclusion

In conclusion, mental illness remains a critical area of academic
research, and this study has utilised the latest bibliographic
methods to explore this field comprehensively. Through our
analysis, we identified the primary mental disorders and the
predominant research methodologies within this domain. The
study highlights key trends and influential figures, providing a
clear picture of the current landscape of mental health research.
Furthermore, the discussion points to promising future directions,
emphasising the significant potential of big data and machine
learning technologies. These advanced tools offer the capability to
uncover deeper insights and enhance the precision of mental
health research, ultimately leading to more effective interventions
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and treatment strategies. By leveraging these technological
advancements, researchers can address existing gaps, explore
new avenues of inquiry, and contribute to a more nuanced
understanding of mental illnesses. This approach not only enriches
the field but also holds the promise of improving mental health
outcomes on a broader scale.

Data availability. Data supporting this study are available from the
corresponding author.
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