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ABSTRACT

Mental health disorders continue to be a major
public health concern worldwide, especially in
developing economies, where there is a lack of mental
health workers, poor mental health infrastructure,
and delayed diagnosis of mental health conditions.
Recognising early signs of mental health issues is
crucial to better treatment outcomes, and to
minimizing the long-term social and economic
impacts of untreated illnesses. However, regular
consultations, and subjective clinical assessment, are
central to conventional screening approaches,
making it difficult to implement in resource-limited
settings.

Artificial Intelligence (AI) has ushered in some
exciting possibilities to support earlier identification
of mental health conditions through data-driven
Clinical Decision Support Systems (CDSS). Al can
help  research  the  behavioral,  linguistic,
physiological, and digital biomarkers that could help
identify individuals at risk of common mental health
disorders earlier than traditional screening methods.

In this paper, a clinically focused approach to Al-
supported early detection of mental health disorders
in developing nations is introduced. The framework
was synthesised in a thorough review of recent studies
on machine learning, deep learning, natural language
processing, wearable sensing, digital phenotyping,

and digital health applications. The challenges of
applying Al in low-resource healthcare settings are
addressed, such as data quality, algorithmic fairness,

digital infrastructure, privacy protection and ethical
governance.

The proposed framework includes five key
components: data collection, Al analysis, clinical
decision support, healthcare integration, and ongoing
monitoring and assessment. The framework does not
envision Al replacing healthcare workers, but rather
it sees Al as a tool that can work alongside clinical
care to make decisions, alert healthcare providers to
people at risk earlier and help with timely
interventions. The literature review reveals that Al
screening tools have significant promises for
enhancing early detection for common mental health
conditions, provided they are used in a clinical setting
with proper adaptation and supervision.

The researchers' research findings are that
responsible Al integration can enhance the delivery of

primary mental health care, improve the time to
diagnosis, and increase the availability of mental
health care more equitably in developing economies.
Further studies are recommended on larger, clinical
sample validations, building local mental health
screening datasets, and cost-effectiveness analyses
for sustainable adoption of Al-supported mental
health screening.

Each year, the paperless Olffice of the Registrar
publishes an extensive list of key themes that were
discussed during the year. The paperless office of the
Registrar compiles extensive lists of key themes that
were discussed throughout the year every year.

Keywords: Artificial Intelligence; Mental Health,
Early Detection; Clinical Decision Support Systems;
Developing Economies; Machine Learning; Digital
Health; Healthcare Innovation.

References

1. Ahmed, A., Aziz, S., & Khan, M. (2023).
Artificial intelligence applications in mental
healthcare: A systematic review of current
evidence and future directions. Frontiers in
Psychiatry, 14, 1187654.
https://doi.org/10.3389/fpsyt.2023.1187654

2. Ben-Zeev, D., Buck, B., Chu, P. V.,
Razzano, L., & Pashka, N. (2021). Digital
mental health interventions and the role of
artificial intelligence in psychiatric care.
Psychiatric  Services, 72(8), 945-952.
https://doi.org/10.1176/appi.ps.202000563

3. Bzdok, D., & Meyer-Lindenberg, A. (2018).
Machine learning for precision psychiatry:
Opportunities and challenges. Biological
Psychiatry: Cognitive Neuroscience and
Neuroimaging, 3(3), 223-230.
https://doi.org/10.1016/j.bpsc.2017.11.007

4. Craig, A., Rochat, T., Naicker, S. N.,
Mapanga, W., Mtintsilana, A., Dlamini, S.
N., Ware, L. J., Du Toit, J., Draper, C. E.,
Richter, L., & Norris, S. A. (2022). The
prevalence of probable depression and
probable anxiety, and associations with
adverse childhood experiences and socio-
demographics: A national survey in south
africa. Frontiers in Public Health, 10(1), 1-



https://doi.org/10.3389/fpsyt.2023.1187654
https://doi.org/10.1176/appi.ps.202000563
https://doi.org/10.1016/j.bpsc.2017.11.007

10.

11.

12.

13.

13.
https://doi.org/10.3389/fpubh.2022.98653 1
Dewet, Z. T., Kotzé, C., & Funeka Sokudela.
(2020). State patients who committed violent
crimes and were admitted to Weskoppies
Hospital from 2005 to 2014: Profiles and
trends. South African Journal of Psychiatry,
26(0), 7.
https://sajp.org.za/index.php/sajp/article/vie
w/1416/1830

Donnelly, M. (2025). Strengthening Thening
Mental Health Collaboration: Practical Steps
Toward Implementation of the Mental
Health Policy Framework 2023-2030 - SA
Federation for Mental Health. SA Federation
for Mental Health.
https://www.safmh.org/strengthening-
mental-health-collaboration-practical-steps-
toward-implementation-of-the-mental-
health-policy-framework-2023-2030/
Dwyer, D. B., Falkai, P., & Koutsouleris, N.
(2018). Machine learning approaches for
clinical psychology and psychiatry. Annual
Review of Clinical Psychology, 14, 91-118.
https://www.annualreviews.org/content/jour
nals/10.1146/annurev-clinpsy-032816-
045037

Geffen, N. (2023, June 2). How bad is South
Africa’s murder rate?
https://groundup.org.za/article/how-bad-
murder-in-south-
africa/?trk=public_post_comment-text
Graham, S., Depp, C., Lee, E. E., Nebeker,
C., Tu, X.,Kim, H. C., & Jeste, D. V. (2021).
Artificial intelligence for mental health and
mental illnesses: An overview. Current
Psychiatry ~ Reports,  23(11), 1-12.
https://doi.org/10.1007/s11920-021-01279-
6

Jacobson, N. C., Weingarden, H., Wilhelm,
S., & Torous, J. (2022). Digital biomarkers
of mood disorders and mental health
outcomes: A review of recent developments.
JMIR Mental Health, 9(4), e34323.

Kim, J., Lee, H., & Park, Y. (2024).
Explainable artificial intelligence in mental
health  diagnostics: Opportunities and
challenges. Al in Medicine, 148, 102731.
Lee, E. E., Torous, J., De Choudhury, M.,
Depp, C. A., Graham, S. A., Kim, H. C, &
Jeste, D. V. (2021). Artificial intelligence for
mental healthcare: Clinical applications,
barriers, facilitators, and future directions.
Psychiatry Research, 298, 113801.

Mehta, N., Harish, T., & Nair, P. (2024).
Machine learning approaches for depression
prediction using multimodal healthcare data.
Healthcare Analytics, 5, 100276.

14.

15.

17.

18.

19.

20.

21.

22.

Milne-Ives, M., de Cock, C., Lim, E.,
Shehadeh, M. H., de Pennington, N., Mole,
G., & Meinert, E. (2022). The effectiveness
of artificial intelligence conversational
agents in mental healthcare: Systematic
review. Journal of Medical Internet
Research, 24(10), €32918.

Naslund, J. A., Aschbrenner, K. A., Araya,
R., Marsch, L. A., Uniitzer, J., Patel, V., &
Bartels, S. J. (2022). Digital technology for
treating and preventing mental disorders in
low-resource settings. World Psychiatry,
21(1), 40-57.

. Ndlovu, N., Blose, N., & Mokganya, M.

(2025). Health and related indicators: a
mental health focus. South African Health
Review, 27.
https://doi.org/10.61473/001¢.143759
Nitinkumar R Moradiya (2025). The global
hidden costs of mental health disorders:
Socioeconomic  impacts and  policy
solutions: Systematic review. World Journal
of Biology Pharmacy and Health Sciences,
21(3), pp-326-334.
https://doi.org/10.30574/wjbphs.2025.21.3.
0250

Onnela, J.-P., & Rauch, S. L. (2016).
Harnessing  smartphone-based  digital
phenotyping to enhance behavioral and
mental health. Neuropsychopharmacology,
41(7), 1691-1696.
https://doi.org/10.1038/npp.2016.7

Patel, V., Saxena, S., Lund, C., Thornicroft,
G., Baingana, F., Bolton, P., & Uniitzer, J.
(2023). The Lancet Commission on global
mental health and sustainable development:
Updated perspectives for low- and middle-
income countries. The Lancet Psychiatry,
10(3), 221-245.

Shatte, A. B. R., Hutchinson, D. M., &
Teague, S. J. (2019). Machine learning in
mental health: A scoping review of methods
and applications. Psychological Medicine,
49(9), 1426-14438.
https://www.cambridge.org/core/journals/ps
ychological-medicine/article/abs/machine-
learning-in-mental-health-a-scoping-
review-of-methods-and-
applications/0B70B1C827B3A4604C1CO01
026049F7D9

Sharma, R., Gupta, A., & Singh, P. (2024).
Clinical decision support systems for mental
health screening: Current applications and
implementation challenges. International
Journal of Medical Informatics, 186,
105421.

Shishane, K., John-Langba, J., & Onifade, E.
(2023). Mental health disorders and
recidivism among incarcerated adult



https://doi.org/10.3389/fpubh.2022.986531
https://sajp.org.za/index.php/sajp/article/view/1416/1830
https://sajp.org.za/index.php/sajp/article/view/1416/1830
https://www.safmh.org/strengthening-mental-health-collaboration-practical-steps-toward-implementation-of-the-mental-health-policy-framework-2023-2030/
https://www.safmh.org/strengthening-mental-health-collaboration-practical-steps-toward-implementation-of-the-mental-health-policy-framework-2023-2030/
https://www.safmh.org/strengthening-mental-health-collaboration-practical-steps-toward-implementation-of-the-mental-health-policy-framework-2023-2030/
https://www.safmh.org/strengthening-mental-health-collaboration-practical-steps-toward-implementation-of-the-mental-health-policy-framework-2023-2030/
https://www.annualreviews.org/content/journals/10.1146/annurev-clinpsy-032816-045037
https://www.annualreviews.org/content/journals/10.1146/annurev-clinpsy-032816-045037
https://www.annualreviews.org/content/journals/10.1146/annurev-clinpsy-032816-045037
https://groundup.org.za/article/how-bad-murder-in-south-africa/?trk=public_post_comment-text
https://groundup.org.za/article/how-bad-murder-in-south-africa/?trk=public_post_comment-text
https://groundup.org.za/article/how-bad-murder-in-south-africa/?trk=public_post_comment-text
https://doi.org/10.1007/s11920-021-01279-6
https://doi.org/10.1007/s11920-021-01279-6
https://doi.org/10.61473/001c.143759
https://doi.org/10.30574/wjbphs.2025.21.3.0250
https://doi.org/10.30574/wjbphs.2025.21.3.0250
https://doi.org/10.1038/npp.2016.7
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/machine-learning-in-mental-health-a-scoping-review-of-methods-and-applications/0B70B1C827B3A4604C1C01026049F7D9

23.

24.

25.

26.

27.

28.

29.

30.

offenders in a correctional facility in South
Africa: A cluster analysis. PLOS ONE,
18(1), €0278194.
https://doi.org/10.1371/journal.pone.027819
4

Sutton, R. T., Pincock, D., Baumgart, D. C.,
Sadowski, D. C., Fedorak, R. N., & Kroeker,
K. 1. (2020). An overview of clinical
decision support systems: Benefits, risks,
and strategies for success. NPJ Digital

Medicine, 3(1), 17.
https://www.nature.com/articles/s41746-
020-0221-y

Topol, E. (2023). High-performance
medicine: The convergence of human and
artificial intelligence in healthcare. Nature
Medicine, 29(4), 735-742.

Torous, J., Kiang, M. V., Lorme, J., &
Onnela, J.-P. (2016). New tools for new
research in psychiatry: A scalable and
customizable platform to empower data-
driven smartphone research. JMIR Mental
Health, 3(2), el6.
https://mental.jmir.org/2016/2/e16/
UNESCO. (2022). Recommendation on the
Ethics of Artificial Intelligence. United
Nations Educational, Scientific and Cultural
Organization. https://unesdoc.unesco.org
World Health Organization. (2021). Ethics
and governance of artificial intelligence for
health: WHO guidance. World Health
Organization.
https://www.who.int/publications/i/item/978
9240029200

World Health Organization. (2022). World
mental health report: Transforming mental
health for all. World Health Organization.
https://www.who.int/publications/i/item/978
9240049338

World Health Organization. (2023). Global
report on health data governance and
artificial intelligence for health. Geneva:
World Health Organization.

Yu, K. H., Beam, A. L., & Kohane, I. S.
(2024). Artificial intelligence in healthcare:
Past, present, and future implications for
clinical practice. Nature Reviews Digital
Medicine, 2(1), 15-31.



https://doi.org/10.1371/journal.pone.0278194
https://doi.org/10.1371/journal.pone.0278194
https://www.nature.com/articles/s41746-020-0221-y
https://www.nature.com/articles/s41746-020-0221-y
https://mental.jmir.org/2016/2/e16/
https://www.who.int/publications/i/item/9789240029200
https://www.who.int/publications/i/item/9789240029200
https://www.who.int/publications/i/item/9789240049338
https://www.who.int/publications/i/item/9789240049338

