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Abstract

Objective: This study seeks to investigate the role of Artificial Intelligence (AI) in diagnosing psychiatric
disorders through multiple dimensions. It addresses Al's contributions to psychiatric diagnosis, the associated
benefits, limitations and challenges, and prospective developments for Al application within the field at the

national level in Thailand and internationally.

Method of study: This study incorporated a review of existing research to understand the role of Al in medicine,
particularly its application in diagnosing psychiatric disorders. The analysis presented aimed to enhance

understanding of AI’s implications for the medical field, with a specific emphasis on psychiatric diagnosis.

Results: Al significantly improves diagnostic accuracy in psychiatry by analyzing intricate data by Machine
Learning (ML) Deep Learning (DL) Natural Language Processing, (NLP) including brain imaging and
behavioral profiles. This capability enables the early detection of psychiatric disorders and enhances treatment
outcomes. Furthermore, Al improves operational efficiency, decreases the time required for various tasks, and
improves access to mental health care in regions with scarce specialists. Al also aids in the creation of
personalized treatment strategies and helps mitigate the stigma surrounding mental health issues. Nevertheless,
limitations exist, including potential bias due to data derived from limited sample populations and a lack of
transparency in specific Al datasets. This may lead to uncertainty in clinical implementation. Issues related to

privacy and the management of personal data continue to be of concern.

Conclusion: Al can transform the field of psychiatry by enhancing diagnostic accuracy and facilitating earlier
identification of psychiatric disorders. Through the analysis of complex data and the recognition of subtle
patterns, Al can customize treatment plans for individual patients. However, integrating Al into medical practice
encounters challenges concerning data quality, transparency, and ethical considerations that must be effectively

addressed to realize Al's potential in the realm of psychiatry fully.

Keywords: artificial intelligence, psychiatric diagnosis, machine learning, deep learning, natural language

processing
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Introduction

The integration of Artificial Intelligence (AI)
into the healthcare sector has significantly
transformed various medical fields, notably
psychiatry. Mental health disorders represent
a considerable global health challenge, affecting
millions of individuals annually. The field of
psychiatry encounters distinct diagnostic challenges,
as mental illnesses frequently lack definitive
biomarkers. Diagnoses are predominantly reliant on
clinical judgment, patient interviews, and subjective
reports. As a result, the diagnostic process can be
inconsistent, delayed, and susceptible to errors,
which adversely affects treatment outcomes.

In recent years, Al has emerged as
a promising solution for addressing these diagnostic
challenges. By utilizing advanced methodologies
such as Machine Learning (ML) and Deep Learning
(DL),’ psychiatry has the potential to enhance
diagnostic accuracy, tailor treatments to individual
patients, and improve early detection capabilities.3
The potential of Al to refine psychiatric diagnosis is
particularly noteworthy in light of the inherent
subjectivity, variability, and limited resources
commonly associated with this area of medicine.”
Furthermore, Al's ability to analyze large datasets,
identify hidden patterns, and generate predictive
insights is becoming increasingly valuable in
clinical prac‘cice.s’6

This review article aims to explore various
applications of Al in the diagnosis of psychiatric
disorders, highlighting its strengths, challenges, and
future prospects. The utilization of Al in healthcare

has experienced remarkable growth, demonstrating
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promising applications in the diagnosis and
management of psychiatric conditions.

In Thailand, where mental health challenges
are escalating as a result of social, economic, and
demographic shifts, Al is emerging as an
instrumental tool for facilitating timely diagnosis
and management of mental health disorders.””
Psychiatry in Thailand faces numerous obstacles,
including a shortage of mental health professionals,
societal stigma surrounding mental illness, and
limited access to specialized care.”” Al possesses the
potential to mitigate some of these challenges by
offering more accurate, efficient, and accessible

. . . 3
diagnostic solutions.

Method of data collection

The author conducted a comprehensive
review of research studies published within the past
ten years, primarily using PubMed and Google
Scholar as the main databases. The search began
with a broad exploration of the role of Al in
medicine and gradually narrowed down to focus
specifically on Al in psychiatric diagnosis.
The review included both international studies and
research conducted within Thailand.

Key search terms included Al in medicine,
Al in psychiatric diagnosis, and Al in Thailand.
To deepen the understanding of Al applications,
additional technical terms such as machine learning,
deep learning, and natural language processing were
also explored. Each selected study was carefully
reviewed and synthesized to form the basis of this

review article.
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Al technologies in psychiatric diagnosis

Artificial Intelligence (AI) encompasses
a broad range of technologies, prominently featuring
Machine Learning (ML) and Deep Learning (DL) in
the realm of psychiatric research and clinical
applications.l’2 ML algorithms are designed to
analyze extensive datasets, identifying patterns and
correlations that may be challenging for human
clinicians to recognize. DL, a specialized subset of
ML, utilizes neural networks that simulate the
functioning of the human brain and adeptly process
complex, unstructured data, including images, text,
and audio.” Al pertains to machines' simulation of
human cognitive processes, particularly computer
systems. Within the field of psychiatry, both ML and
DL play pivotal roles in enhancing the identification,
diagnosis, and management of mental health
disorders."’ The successful application of these
technologies necessitates substantial datasets and
sophisticated algorithms to unearth patterns and
predict outcomes. Al systems exhibit capabilities
traditionally associated with human cognition, such
as pattern recognition, data-driven learning, and
decision-making.3’5’6 In psychiatric practice, Al is
utilized in various capacities, notably ML, DL,
and Natural Language Processing (NLP)'' These
technologies facilitate the analysis of extensive
datasets, deriving insights that assist clinicians in
diagnosing mental health conditions by examining
neuroimaging, behavioral data, and clinical
interviews. Furthermore, Al is employed to
construct predictive models, enhance diagnostic
accuracy, and refine decision-making processes in

. . 3,6
psychiatric care.
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1. Machine Learning (ML) and Deep
Learning (DL) techniques in psychiatry

Machine Learning (ML): Machine learning is
a core component of Al that employs statistical
methods to analyze data, learn patterns, and make
predictions. In psychiatric diagnostics, supervised
learning (which uses labelled data) and unsupervised
learning (which works with unlabeled data) are
particularly valuable.'> ML uses algorithms to
analyze data, learn from it, and make decisions or
predictions based on the analysis.13 Standard ML
techniques in psychiatry include supervised,
unsupervised, and reinforcement learning.14 Supervised
learning, where algorithms are trained on labelled
data, is often used to predict psychiatric conditions
like depression, bipolar disorder, and schizophrenia.1
For instance, supervised learning can be trained to
anticipate whether a patient may develop depression
based on behavioral data or brain imaging scans.
In contrast, unsupervised learning can cluster
patients into groups based on similar characteristics
or conditions, even when the underlying disorders
are unknown.

A significant application of ML in psychiatry
is predictive analytics."12 ML algorithms can analyze
longitudinal data, including patient history, family
history, and environmental factors, to predict the
onset of psychiatric disorders like schizophrenia,
bipolar disorder, and Major Depressive Disorder
(MDD).' These predictive models can identify
subtle early warning signs in patients, enabling
earlier interventions and improving long-term
outcomes. In Thailand, where mental health

conditions such as depression and schizophrenia are
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prevalent.16 Al has shown promise in detecting early
warning signs, predicting relapse, and offering early
interventions.’

Deep Learning (DL): Deep learning,
a subfield of ML, involves neural networks with
multiple layers (hence the term “deep”). This
approach excels in processing unstructured data,
including text, speech, and images.z’17 DL models
have been applied in neuroimaging research to
identify structural and functional brain abnormalities
related with psychiatric disorders.”® The ability to
detect subtle changes in brain structure or
connectivity patterns in patients with disorders like
schizophrenia can lead to earlier and more accurate

2 DL has demonstrated significant

diagnoses.l
potential in analyzing brain scans, speech patterns,
and other complex data sources to identify potential
psychiatric conditions. This is especially useful in
psychiatry, where data can be highly complex and
multidimensional.”

2. Natural Language Processing (NLP) in
psychiatric diagnosis

Natural Language Processing (NLP) is
a specialized branch of artificial intelligence (AI)
that focuses on the comprehension and processing of
human language.22 It is instrumental in analyzing
the extensive volumes of text generated within
psychiatric settings. The application of NLP
encompasses various dimensions of psychiatric
diagnosis,l which include:

Speech and text analysis: NLP algorithms can
analyze linguistic patterns in spoken and written
communication forms, facilitating the detection of

symptoms indicative of psychiatric disorders.”
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For instance, alterations in speech characteristics
such as speech rate, monotony, or incoherent
language can serve as preliminary indicators of
disorders such as schizophrenia or major depressive
disorder.' Furthermore, NLP models are adept at
appraising the emotional tone of patient responses,
which may provide critical insights into the severity
of conditions such as anxiety and depression.

Clinical documentation: psychiatric clinicians
frequently depend on documentation, including
notes, reports, and case histories accumulated over
time.” NLP algorithms can efficiently extract relevant
information from these text-heavy documents to
reveal insights into a patient's mental health
condition. For example, NLP tools can discern
recurrent phrases, terms, or expressions that are
associated with specific disorders, such as negative
language prevalent in cases of depression.
This analytical capability aids in tracking symptom
progression and identifying patterns that may signify
a diagnosis shift.”

In Thailand, NLP has been employed to
analyze clinical notes, therapy transcripts, and
patient interviews.” Al models trained on these
datasets can identify linguistic markers associated
with particular psychiatric conditions, such as
speech pattern changes in patients diagnosed with
schizophrenia or depression.1 Additionally, NLP can
be applied to the analysis of social media content,
thus providing valuable insights into a patient's
mental health beyond traditional clinical
environments. Given the substantial role that online
platforms and social media occupy in Thai

communication,”” this application holds the potential
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to facilitate the early identification of mental health
issues for individuals who may refrain from seeking
professional assistance due to stigma.22

3. Neuroimaging and Al in psychiatry

Neuroimaging analysis represents a critical
field in which Deep Learning (DL) has demonstrated
remarkable potential. For example, deep
Convolutional Neural Network (CNN) models can
be trained to identify structural brain abnormalities
associated with psychiatric conditions.” AI has
proven to be advantageous in the interpretation
of neuroimaging data.”*”” Traditional methods for
analyzing brain images often rely heavily on the
expertise of trained radiologists; however, Al can
automate this process, thereby enhancing both
the speed and accuracy of diagnoses.w’25 Research
indicates that DL models can detect microstructural
alterations in brain regions, such as the hippocampus,
which may serve as early indicators of neurodegenerative
diseases, frequently with greater accuracy than
traditional radiology in‘[erpretations.28’29

Structural imaging: Al technologies can
analyze structural brain scans to identify
abnormalities such as grey matter loss or disruptions
in white matter. Empirical studies have demonstrated
that Al can effectively identify brain anomalies in
conditions such as schizophrenia, bipolar disorder,
and depression, even prior to the manifestation of
observable clinical symptoms.l For instance,
the utilization of MRI scans has allowed AI models
to discern structural changes in the brains of patients
diagnosed with schizophrenia that correlate with

.. . . . 30,31
cognitive and functional impairments.

* 219813199 UNALRTYN LT TN o

Functional imaging: Functional MRI (fMRI)
provides real-time measurements of brain activity,
thereby offering insights into the engagement of
various brain regions during distinct tasks.”
Al models have been deployed to analyze fMRI
data, revealing patterns of brain activity linked to
psychiatric conditions. Alterations in the Default
Mode Network (DMN), a network of brain regions
implicated in self-referential thought, have been
associated with depression and schizophrczni51.31’33’34
Al can accurately detect these variations, serving as
a valuable instrument for the early diagnosis and
ongoing monitoring of psychiatric conditions.”>

In the context of Thailand, Artificial
Intelligence (AI) algorithms have been utilized to
analyze brain MRI data for the detection of
abnormalities pertinent to neurodegenerative disorders
and mental illnesses.’ Research indicates that
Al-based models possess the capability to predict
early alterations in brain regions associated with
cognitive function, thereby providing valuable
insights into conditions such as Alzheimer's disease
and major depressive disorder.”>

4. Predictive analytics for early psychiatric
diagnosis

Predictive analytics, which employs historical
data to forecast future occurrences, represents
another area where Al demonstrates considerable
potential within psychiatry. Specifically, when
addressing psychiatric disorders.”™ Al can facilitate
the anticipation of mental health conditions prior to
their progression to a clinically significant stage,

thereby enabling earlier interventions and potentially

3,6 . .
more favorable outcomes.” Machine learning
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algorithms can be trained on diverse types of data,
including behavioral patterns, genetic information,
sleep and activity levels, and historical medical
records,”™"' to assess the probability of a patient
developing conditions such as depression, anxiety,
or psychosis.l’38 For example, studies have leveraged
Al to monitor speech patterns, social media
engagement, and sleep disturbances, thus providing
clinicians with critical information for early
diagnosis,36 and it has also been found that Al plays
a significant role in predicting suicide risk and
self-harm reduction, enabling more personalized
and targeted suicide prevention. By collecting
individualized risk data across multiple domains
including psychiatric conditions Al can accurately
assess a person’s risk level. This allows for more
precise identification of high-risk individuals and
supports the development of systematic strategies
for early detection and effective intervention.”*
Furthermore, Al may assist in predicting which
individuals are likely to benefit from specific
treatments, thereby optimizing personalized care
plans.1’3’6’15

Benefits of Al in psychiatric diagnosis

1. Improved diagnostic accuracy and
standardization

The standardization challenge is significant
in psychiatry, as diagnoses can vary based on
aclinician's expertise or the diagnostic criteria
employed.3’4 Al can contribute to standardizing
psychiatric diagnoses, thereby mitigating variations
that may arise due to human factors. This aspect is
particularly critical in psychiatry, where disparate

interpretations of symptoms and the application of
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various diagnostic criteria by different clinicians can
lead to inconsistencies.”* By employing Al models,
mental health professionals across various
healthcare settings can adhere to uniform diagnostic
approaches, ensuring greater patient care
consistency.8 This is especially important in the
diagnosis of conditions such as schizophrenia,
which frequently exhibit overlapping clinical
features with other mental health disorders.™
Furthermore, Al has the potential to reduce
diagnostic errors in psychiatry substantially.
Traditional diagnostic methods predominantly rely
on subjective assessments, clinical interviews, and
patient self-reports.s’6 Al enhances objectivity by
analyzing extensive datasets and identifying patterns
that human clinicians may overlook. For instance, an
Al model designed to analyze speech patterns could
identify early indicators of cognitive dysfunction in
patients with Alzheimer's disease, thereby providing
opportunities for interventions that might otherwise
be nceglec‘ted.46’47 Al's capacity to process various
data sources including neuroimaging, genetics,
behavioral data, and clinical history renders it
particularly effective in offering a holistic view of
a patient's mental health status.”” Machine learning
models can generate predictions considering various
factors, thus improving diagnostic accuracy relative
to solely relying on clinical judgment. A particular
study illustrated that machine learning models could
accurately differentiate among schizophrenia,
bipolar disorder, and major depression based on
brain imaging data.”'"™"* This degree of accuracy can

expedite and improve the reliability of diagnoses,
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thereby reducing the duration of patients' diagnostic
uncertainty.

Al can significantly enhance the accuracy of
psychiatric diagnoses within Thailand. One of the
primary challenges in psychiatry is the subjectivity
inherent in clinical evaluations, where diagnoses
frequently depend on patient interviews and
clinician observations. By leveraging vast datasets
for analysis, Al minimizes human error and enhances
diagnostic precision. For instance, machine learning
algorithms trained on comprehensive datasets can
recognize patterns in patient data that may not be
immediately discernible to clinicians.® This can lead to
more accurate diagnoses, particularly in complex or
comorbid conditions. By its ability to rapidly process
substantial amounts of data, Al can provide clinicians
in Thailand with timely and reliable diagnostic support.

2. Efficiency and time-saving

Time constraints and high patient volumes can
significantly impede accurate diagnoses in clinical
practice. Artificial Intelligence (AI) can help mitigate
these challenges by automating time-intensive tasks,
such as medical imaging analysis and assessment of
extensive datasets.”” For example, Al tools can rapidly
process neuroimaging scans, identify abnormalities,
and present results to clinicians.” This capability
allows healthcare professionals to allocate more time
to patient engagement and to make informed decisions
based on Al-assisted analyses.}5

3. Enhancing access to mental health care

Thailand faces a notable shortage of mental
health professionals, particularly in rural regions.
According to the World Health Organization (WHO),

the country possesses approximately 0.38 psychiatrists
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per 100,000 individuals, a figure that is considerably
lower than the global average.16 Al solutions could
address this disparity by providing primary care
providers practical tools for screening and
diagnosing psychiatric conditions.”” Furthermore,
Al-powered diagnostic systems could be deployed
in remote areas, enabling healthcare providers to
assess and manage mental health conditions even
without specialist psychiatrists. This initiative can
decrease the interval between symptom onset and
diagnosis, enhancing patient outcomes.”

4. Early detection and prevention

One of the most significant advantages of Al
in psychiatric diagnosis lies in its capacity for early
prediction and detection of psychiatric disorders.”**
Al algorithms can analyze historical and behavioral
data, facilitating the identification of subtle early
warning signs that may precede overt psychiatric
episodes6. Early detection is critical for effective
treatment, as it allows for timely interventions that can
prevent or alleviate the severity of mental health
conditions.”™" For example, collecting individualized
data can enhance suicide and self-harm prevention
efforts by making them more targeted and
effective.”™

Research indicates that machine learning
models can predict the risk of developing psychiatric
ailments such as depression or psychosis months or
even years prior to the manifestation of symptomsl.
For instance, Al algorithms that monitor a patient's
sleep patterns, social media activity, or cognitive
performance can forecast future depressive
episodes,ls’33 thus enabling clinicians to implement

. 13,29
preventlve measures.
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5. Personalized treatment plans

The ability of Al to analyze complex datasets
enhances the development of personalized treatment
plans. By assessing individual patient data
encompassing genetics, neuroimaging, and behavioral
patterns.zs’29 Al can assist clinicians in customizing
interventions tailored to each patient's unique
requirernents.29’36'43 This approach may yield more
effective treatments with fewer adverse side effects,
as Al can anticipate which therapies or medications
are most likely to benefit each individual.”*

A particularly promising application of Al in
psychiatry is its ability to predict mental health
conditions before their clinical emergence.7’38’47
In a nation such as Thailand, where mental health
care is frequently underutilized due to stigma,22
the predictive capabilities of Al could foster earlier
intervention. For instance, Al models that scrutinize
patient data, including medical history, sleep
patterns, and social behaviors, can predict the onset
of disorders such as depression, anxiety, bipolar

. . . 1,15,29,38
disorder or Alzheimer's disease.

This predictive
ability can lead to personalized treatment plans
tailored to the individual's needs and risk
factors.”*"

6. Reduction of mental health stigma

The stigma associated with mental illness
represents a significant barrier to the pursuit of care
in Thailand.”* Many individuals may postpone or
forgo treatment due to fears of social repercussions.22
Al technologies could reduce this stigma by offering
remote diagnostic and therapeutic options.3’6

For example, Al-driven virtual therapists or

diagnostic chatbots could provide preliminary
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mental health assessments without directly
interacting with a human clinician, thereby
alleviating the embarrassment or anxiety that some
patients may experience.6'47

Challenges and limitations of Al in
psychiatric diagnosis

1. Data quality and bias

One of the principal challenges confronting
Artificial Intelligence (AI) in psychiatry is the
quality and diversity of the data utilized to train
algorithms. Al models necessitate extensive datasets
for effective learning; however, in psychiatry, these
datasets often exhibit size, representation, and
diversity limitations, thereby contributing to potential
biases.”” For instance, numerous psychiatric datasets
are primarily derived from a narrow population,
resulting in Al models that may be less efficacious
in diagnosing individuals from varied demographic
backgrounds, including racial minorities or those
with co-occurring conditions.” Many Al models
have been predominantly trained on datasets
composed of individuals from Western urban
populations.2 These may introduce biases affecting
their performance across other demographic groups,
such as rural populations and racial minorities.”'***

To address this challenge, enhancing the
diversity and quality of mental health data is
imperative, ensuring that Al algorithms are trained
on datasets that accurately reflect a range of
populations and contexts.”’ Researchers must
prioritize the collection of diverse, high-quality
datasets encompassing a wide variety of
demographic, cultural, and clinical factors. "’

Moreover, Al models should undergo continual



172

updates to align with the evolving understanding of
psychiatric conditions.”

While AI presents substantial potential
in psychiatric diagnosis, the quality and
representativeness of the training data are crucial.
In Thailand, for instance, the availability of
expansive, diverse, and high-quality datasets poses
significant challenges.7 Data biases related to
ethnicity, socioeconomic status, and geographical
location may result in Al systems not being well
generalized to the Thai population.16 Accordingly,
Al models primarily trained on Western datasets
may not perform optimally in Thailand unless they
are appropriately adapted to the local cultural and
demographic context.”” This situation underscores
the need for localized research and creation of
datasets representative of the Thai population.7

2. Interpretability and transparency of Al
models

Many Al models, particularly those employing
deep learning algorithms, are frequently criticized
for their classification as “black boxes”. Such models
generate outputs without clearly explaining
how those outputs are produced, rendering the
decision-making processes difficult for human
comprehension.z"s’g’10 This lack of interpretability
presents significant concerns in clinical settings,
wherein clinicians must understand the reasoning
behind Al recommendations.”™® The inability to
elucidate how an Al model reaches a particular
conclusion may hinder the adoption of Al in routine
clinical practice, as clinicians must be capable of

justifying these decisions to patients.8

* 219813199 UNALRTYN LT TN o

Efforts are underway to develop “explainable
AI” (XAI), which seeks to enhance the
interpretability and transparency of Al models. **’
Such advancements would enable clinicians to
comprehend Al diagnostic suggestions' rationale
and facilitate more informed decision—mal<ing.4’5
For example, researchers are devising methods
that allow practitioners to understand the
decision-making processes of neural networks by
highlighting relevant features of input data, such as
specific speech patterns or brain regions, that
influenced the Al's predictions.3’6’8 In Thailand,
ensuring that Al models deliver transparent and
comprehensible explanations for their diagnoses
will be essential for their integration into routine
clinical practice.7’48

3. Ethical and privacy concerns

The deployment of Al in psychiatry frequently
involves processing sensitive patient data, including
mental health histories, neuroimaging scans, and

3,25,27,41 . . .
This raises substantial

genetic information.
ethical and privacy concerns. It is critical to obtain
patient consent and implement robust security
measures to safeguard this data from breaches or
misuse.”?** Improper handling of personal health
information could precipitate privacy violations,
discrimination, or exploitation. Consequently,
establishing rigorous data protection protocols and
securing patient consent is essential to mitigate these
concerns.*”*

Furthermore, ethical issues arise concerning
the potential for Al to reinforce existing biases or
perpetuate discrimination, especially if algorithms

. . 28 R
are not trained on diverse datasets.” Clinicians and
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researchers must remain vigilant in addressing these
biases to ensure equitable access to Al-driven
psychiatric care.”®”" In a nation like Thailand, where
data protection regulations are still developing, the
assurance of patient confidentiality and security is
paramount.7 Additionally, the utilization of Al in
psychiatric diagnosis must be guided by ethical
considerations to prevent the reinforcement of biases
or the making of decisions that may adversely
impact marginalized populations.ms’28

Future directions

The future of Artificial Intelligence (AI) in
psychiatric diagnosis appears highly promising,
with several significant advancements anticipated:
integration with wearables and digital health tools:
the integration of Al with wearable technologies,
including smartwatches and fitness trackers,
which monitor real-time health metrics, is expected

32,40,47 .
These devices can collect data

to increase.
on sleep patterns, physical activity, heart rate
variability, and additional health indicators,
providing continuous information for Al algorithms
to analyze.}5 Such integration will facilitate ongoing
mental health monitoring, enabling clinicians to
intervene at an earlier stage when necessary.
Multimodal approaches: Future Al systems are
likely to incorporate multiple data sources, such as
genetic, behavioral, neuroimaging, and environmental
information, to create a comprehensive view of

8,13,25,41

a patient's mental health. These multimodal

models are expected to enhance diagnostic
precision and support individualized treatment

. 29,36,47
planning.
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Real-time diagnostics: Artificial intelligence
may enable real-time diagnostics, providing
clinicians with immediate feedback during patient
consultations.™’ For example, during a clinical
interview, an Al tool could analyze a patient's
speech patterns and offer insights regarding the
likelihood of conditions such as depression or
anxiety.]’15 This capability would empower clinicians
to make more informed decisions promptly.

Advancements in explainable Artificial
Intelligence (XAI) are anticipated to improve Al
models' transparency and interpretability, thereby
fostering clinicians' trust and understanding regarding
Al-generated recommendations.”’ Additionally, data
collection and standardization improvements are
likely to enhance the quality of datasets utilized to
train Al models, increasing their accuracy and
applicability across diverse populations.g‘19 In the
long term, Al has the potential to become a crucial
tool in delivering personalized, predictive, and
preventive mental health care.” >

Furthermore, Al could be increasingly vital in
mental health monitoring and treatment over time.
With advancing wearable technologies and mobile
applications, Al can continuously assess an
individual's mental health status.”***" The ongoing
development of explainable AI is projected
to bolster clinicians' transparency and trust in
Al-driven diag.gnoses.m’47 The integration of wearable
devices, mobile applications, and remote monitoring
tools will enable Al to constantly evaluate mental
health conditions while providing real-time

feedback to patients and clinicians. This continuous



174

monitoring may lead to more proactive interventions
and improved long-term mental health outcomes.

In Thailand, there exists considerable
potential for growth in several key areas: integration
with telemedicine: given the rapid expansion of
telemedicine in Thailand, Al could be integrated into
virtual consultations to furnish clinicians with
real-time diagnostic assistance.”” Al tools may
analyze patient responses during telehealth sessions
to provide diagnostic support, thereby enhancing the
efficiency and accuracy of remote mental health
services. >

Al for personalized mental health care:
as Al systems become increasingly sophisticated,
they may offer highly personalized treatment plans
based on individual patient data, including genetic,
environmental, and behavioral factors.’’
This tailored approach has the potential to yield
more effective treatments with minimal side effects,
specifically designed to address each patient's
unique needs.”***’ Collaboration with Government
and NGOs: in Thailand, the government and various
Non-Governmental Organizations (NGOs) have
diligently worked to improve access to mental
health services, particularly in underserved
communities.”** Through collaboration with Al
researchers, policymakers can ensure that Al tools
are accessible and affordable for the broader Thai
population,Sl enhancing mental health care accessibility
and overall outcomes.”***

Conclusion

Artificial intelligence possesses significant
transformative potential within psychiatry, offering

innovative tools that enhance diagnostic accuracy,

* 219813199 UNALRTYN LT TN o

standardization, and early intervention. By analyzing
complex, multimodal datasets and detecting patterns
that may elude human clinicians, Al can improve the
precision of psychiatric diagnoses and facilitate the
personalization of treatment approaches. However,
the successful integration of Al into clinical practice
necessitates the resolution of challenges related to
data quality, model transparency, and ethical
considerations. As research in artificial intelligence
progresses, it is imperative to fully address these
challenges to harness its potential in the psychiatric

domain.

Reference

1. Arbabshirani MR, Plis S, Sui J, Calhoun VD.
Single subject prediction of brain disorders
in neuroimaging: promises and pitfalls.
Neuroimage 2017;145(Pt B):137-65. doi: 10.1016/
j-neuroimage.2016.02.079.

2. Koppe G, Meyer-Lindenberg A, Durstewitz D.
Deep learning for small and big data in
psychiatry. Neuropsychopharmacology 2021;
46(1):176-90. doi: 10.1038/s41386-020-0767-z.

3. Sun J, Dong QX, Wang SW, Zheng YB,
Liu XX, Lu TS, et al. Artificial intelligence in
psychiatry research, diagnosis, and therapy.
Asian J Psychiatr 2023;87:103705. doi: 10.1016/
j-ajp.2023.103705.

4. Takamiya A, Tazawa Y, Kudo K, Kishimoto T.
[Artificial intelligence in psychiatry].
Brain Nerve 2019;71(1):15-23. doi: 10.11477/
mf.1416201212.



o 171 21 211U71 2 N9INGIAN - SUINAN 2568

10.

Graham S, Depp C, Lee EE, Nebeker C, Tu X,
Kim HC, et al. Artificial intelligence for mental
health and mental illnesses: an overview.
Curr Psychiatry Rep 2019;21(11):116. doi:
10.1007/s11920-019-1094-0.

Lee EE, Torous J, De Choudhury M, Depp CA,
Graham SA, Kim HC, et al. Artificial
intelligence for mental health care: clinical
applications, barriers, facilitators, and artificial
wisdom. Biol Psychiatry Cogn Neurosci
Neuroimaging 2021;6(9):856-64. doi: 10.1016/
j-bpsc.2021.02.001.

Wongwatkit C, Thongsibsong N, Chomngern T,
Thavorn S. The future of connectivist learning
with the potential of emerging technologies
and Al in Thailand: trends, applications, and
challenges in shaping education. Journal of
Learning Sciences and Education 2023;2(1):
123-54. (in Thai)

Blaizot A, Veettil SK, Saidoung P, Moreno-
Garcia CF, Wiratunga N, Aceves-Martins M, et al.
Using artificial intelligence methods for
systematic review in health sciences:
a systematic review. Res Synth Methods 2022;
13(3):353-62. doi: 10.1002/ jrsm.1553.

Currie G, Hawk KE, Rohren E, Vial A, Klein R.
Machine learning and deep learning in medical
imaging: intelligent imaging. J Med Imaging
Radiat Sci 2019;50(4):477-87. doi: 10.1016/
jJmir. 2019.09.005.

Fakhoury M. Artificial intelligence in psychiatry.
In: Kim YK, editor. Frontiers in Psychiatry.
New York: Springer; 2019. p.1192.

11.

12.

13.

14.

15.

16.

175

Le Glaz A, Haralambous Y, Kim-Dufor DH,
Lenca P, Billot R, Ryan TC, et al. Machine
learning and natural language processing in
mental health: systematic review. J Med
Internet Res 2021;23(5):¢15708. doi: 10.2196/
15708.

Gillett G. Testimonial injustice in medical
machine learning: a perspective from psychiatry.
J Med Ethics 2023;49(8):541-2. doi: 10.1136/
jme-2023-109059.

Bracher-Smith M, Crawford K, Escott-Price V.
Machine learning for genetic prediction of
psychiatric disorders: a systematic review.
Mol Psychiatry 2021;26(1):70-9. doi: 10.1038/
s41380-020-0825-2.

Dwyer DB, Falkai P, Koutsouleris N. Machine
learning approaches for clinical psychology
and psychiatry. Annu Rev Clin Psychol 2018;
14:91-118. doi: 10.1146/annurev-clinpsy-032816-
045037.

Fu CHY, Erus G, Fan Y, Antoniades M,
Arnone D, Arnott SR, et al. Al-based
dimensional neuroimaging system for
characterizing heterogeneity in brain structure
and function in major depressive disorder:
COORDINATE-MDD consortium design and
rationale. BMC Psychiatry 2023;23(1):59. doi:
10.1186/s12888-022-04509-7.

World Health Organization Regional Office
for Southeast Asia. Mental health in Thailand:
a country profile [Internet]. 2021 [cited 2025
Jan 5]. Available from: https://www.who.int/

southeastasia/health-topics/mental-health



176

17.

18.

19.

20.

21.

Jaganathan K, Kyriazopoulou Panagiotopoulou S,
McRae JF, Darbandi SF, Knowles D, Li YI,
et al. Predicting splicing from primary sequence
with deep learning. Cell 2019;176(3):535-48.
doi: 10.1016/j.cell.2018.12.015.

Ryali S, Zhang Y, de Los Angeles C, Supekar K,
Menon V. Deep learning models reveal
replicable, generalizable, and behaviorally
relevant sex differences in human functional
brain organization. Proc Natl Acad Sci USA
2024;121(9):€2310012121. doi: 10.1073/pnas.
2310012121.

Du Y, Niu J, Xing Y, Li B, Calhoun VD.
Neuroimage analysis methods and artificial
intelligence techniques for reliable biomarkers
and accurate diagnosis of schizophrenia:
achievements made by Chinese scholars
around the past decade. Schizophr Bull
2025;51(2):325-42. doi: 10.1093/schbul/sbael 10.

Keshavan MS, Collin G, Guimond S, Kelly S,
Prasad KM, Lizano P. Neuroimaging in
Schizophrenia. Neuroimaging Clin N Am
2020;30(1):73-83. doi: 10.1016/j.nic.2019.09.007.

Quaak M, van de Mortel L, Thomas RM, van
Wingen G. Deep learning applications for the
classification of psychiatric disorders using
neuroimaging data: systematic review and
meta-analysis. Neuroimage Clin 2021;30:

102584. doi: 10.1016/j.nicl.2021.102584.

22.

23.

24.

25.

26.

27.

* 219813199 UNALRTYN LT TN o

Rezaii N, Wolff P, Price BH. Natural language
processing in psychiatry: the promises
and perils of a transformative approach.
Br J Psychiatry 2022;220(5):1-3. doi: 10.1192/
bjp.2021.188.

Crema C, Attardi G, Sartiano D, Redolfi A.
Natural language processing in clinical
neuroscience and psychiatry: a review. Front
Psychiatry 2022;13:946387. doi: 10.3389/
fpsyt.2022.946387.

Nour MM, Huys QJM. Natural language
processing in psychiatry: a field at an
inflection point. Biol Psychiatry Cogn Neurosci
Neuroimaging 2023;8(10):979-81. doi: 10.1016/
j-bpsc.2023.08.001.

Wright SN, Anticevic A. Generative Al for
precision neuroimaging biomarker development
in psychiatry. Psychiatry Res 2024;339:115955.
doi: 10.1016/j.psychres.2024.115955.

Li F, Sun H, Biswal BB, Sweeney JA,
Gong Q. Artificial intelligence applications
in psychoradiology. Psychoradiology 2021;
1(2):94-107. doi.org/10.1093/psyrad/kkab009.

Zhang Z, Li G, Xu Y, Tang X. Application of
artificial intelligence in the MRI classification
task of human brain neurological and
psychiatric diseases: a scoping review.
Diagnostics(Basel) 2021;11(8):1402. doi.org/
10.3390/diagnostics11081402.



o 171 21 211U71 2 N9INGIAN - SUINAN 2568

28.

29.

30.

31.

32.

Chen Z, Liu X, Yang Q, Wang YJ, Miao K,
Gong Z, et al. Evaluation of risk of bias in
neuroimaging-based artificial intelligence
models for psychiatric diagnosis: a systematic
review. JAMA Netw Open 2023;6(3):¢231671.
doi: 10.1001/jamanetworkopen.2023.1671.
Zhang W, Yang C, Cao Z, Li Z, Zhuo L,
Tan Y, et al. Detecting individuals with severe
mental illness using artificial intelligence
applied to magnetic resonance imaging.
EBioMedicine 2023;90:104541. doi: 10.1016/
j.ebiom.2023.104541.

Li A, Zalesky A, Yue W, Howes O, Yan H, Liu Y,
et al. A neuroimaging biomarker for striatal
dysfunction in schizophrenia. Nat Med 2020;
26(4):558-65. doi: 10.1038/s41591-020-0793-8.
Penades R, Franck N, Gonzalez-Vallespi L,
Dekerle M. Neuroimaging studies of cognitive
function in schizophrenia. Adv Exp Med
Biol 2019;1118:117-34. doi: 10.1007/978-
3-030-05542-4 6.

Coletta L, Avesani P, Zigiotto L, Venturini M,
Annicchiarico L, Vavassori L, et al. Integrating
direct electrical brain stimulation with
the human connectome. Brain 2024;147(3):
1100-11. doi: 10.1093/brain/awad402.

33. Squires M, Tao X, Elangovan S, Gururajan R,

Zhou X, Acharya UR, et al. Deep learning and
machine learning in psychiatry: a survey of
current progress in depression detection,
diagnosis and treatment. Brain Inform 2023;

10(1):10. doi: 10.1186/s40708-023-00188-6.

34.

35.

36.

37.

38.

177

Handest R, Molstrom IM, Gram Henriksen M,
Hjorthoj C, Nordgaard J. A systematic review
and meta-analysis of the association between
psychopathology and social functioning in
schizophrenia. Schizophr Bull 2023;49(6):
1470-85. doi: 10.1093/schbul/sbad075.
Nielsen AN, Barch DM, Petersen SE,
Schlaggar BL, Greene DJ. Machine learning
with neuroimaging: evaluating its applications
in psychiatry. Biol Psychiatry Cogn Neurosci
Neuroimaging 2020;5(8):791-8. doi: 10.1016/
j.bpsc.2019.11.007.

Janssen RJ, Mourao-Miranda J, Schnack HG.
Making individual prognoses in psychiatry
using neuroimaging and machine learning.
Biol Psychiatry Cogn Neurosci Neuroimaging
2018;3(9):798-808. doi: 10.1016/j.bpsc.2018.
04.004.

Shanmugavadivel K, Sathishkumar VE, Cho J,
Subramanian M. Advancements in computer-
assisted diagnosis of Alzheimer's disease:
a comprehensive survey of neuroimaging
methods and Al techniques for early detection.
Ageing Res Rev 2023;91:102072. doi: 10.1016/
j-arr.2023.102072.

Kang SG, Cho SE. Neuroimaging biomarkers
for predicting treatment response and
recurrence of major depressive disorder.
Int J Mol Sci 2020;21(6):2148. doi: 10.3390/
ijms21062148.



178

39.

40.

41.

42.

43.

44,

Lew CO, Zhou L, Mazurowski MA,
Doraiswamy PM, Petrella JR, Alzheimer's
Disease Neuroimaging Initiative. MRI-based
deep learning assessment of amyloid, tau, and
neurodegeneration biomarker status across the
Alzheimer disease spectrum. Radiology 2023;
309(1):€222441. doi: 10.1148/radiol.222441.
Sarker IH, Kayes ASM, Badsha S, Algahtani H,
Watters P, Ng A. Cybersecurity data science:
an overview from machine learning perspective.
J Big Data 2020;7(1):1-29. doi.org/10.1186/
s40537-020-00318-5.

Lin E, Lin CH, Lane HY. Precision psychiatry
applications with pharmacogenomics: artificial
intelligence and machine learning approaches.
Int J Mol Sci 2020;21(3):969. doi.org/10.3390/
jms21030969.

Fonseka TM, Bhat V, Kennedy SH. The utility
of artificial intelligence in suicide risk
prediction and the management of suicidal
behaviors. Aust N Z J Psychiatry 2019;53(10):
954-64. doi: 10.1177/ 0004867419864428.
Lejeune A, Le Glaz A, Perron PA, Sebti J,
Baca-Garcia E, Walter M, et al. Artificial
intelligence and suicide prevention: a systematic
review. Eur Psychiatry 2022;65(1): 1-22. doi:
10.1192/j.eurpsy.2022.8.

Bernert RA, Hilberg AM, Melia R, Kim JP,
Shah NH, Abnousi F. Artificial intelligence
and suicide prevention: a systematic review of
machine learning investigations. Int J Environ
Res Public Health 2020;17(16):5929. doi:
10.3390/ijerph17165929.

45.

46.

47.

48.

49.

* 219813199 UNALRTYN LT TN o

Iorfino F, Ho N, Carpenter JS, Cross SP,
Davenport TA, Hermens DF, et al. Predicting
self-harm within six months after initial
presentation to youth mental health services: a
machine learning study. PLoS One 2020; 15(12):
€0243467. doi: 10.1371/journal.pone.0243467.
Borchert RJ, Azevedo T, Badhwar A, Bernal J,
Betts M, Bruffaerts R, et al. Artificial intelligence
for diagnostic and prognostic neuroimaging
in dementia: a systematic review. Alzheimers
Dement 2023;19(12):5885-904. doi: 10.1002/
alz.13412.

Kale M, Wankhede N, Pawar R, Ballal S,
Kumawat R, Goswami M, et al. Al-driven
innovations in Alzheimer's disease: integrating
early diagnosis, personalized treatment, and
prognostic modelling. Ageing Res Rev 2024;
101:102497. doi: 10.1016/j.arr.2024.102497.
Suriyaamporn P, Pamornpathomkul B,
Patrojanasophon P, Ngawhirunpat T,
Rojanarata T, Opanasopit P. The artificial
intelligence-powered new era in pharmaceutical
research and development: a review. AAPS
PharmSciTech 2024;25(6):188. doi: 10.1208/
$12249-024-02901-y.

Kerz E, Zanwar S, Qiao Y, Wiechmann D.
Toward explainable AT (XAI) for mental health
detection based on language behavior. Front
Psychiatry 2023;14:1219479. doi: 10.3389/
fpsyt.2023.1219479.



o 171 21 211U71 2 N9INGIAN - SUINAN 2568

50. Hoose S, Kralikova K. Artificial intelligence in
mental health care: management implications,
ethical challenges, and policy considerations.
Adm Sci 2024;14(9):227. doi.org/10.3390/
admsci14090227.

51.

179

Kaushik A, Barcellona C, Mandyam NK,
Tan SY, Tromp J. Challenges and opportunities
for data sharing related to artificial intelligence
tools in health care in low-and middle-income
countries: systematic review and case study
from Thailand. J Med 2025;4(27):¢58338. doi:
10.2196/58338.



