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Computational psychiatry and the opioid crisis: A deep
dive
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In this interview, we speak with Dr. Bo Cao, a leading expert in
computational psychiatry at the University of Alberta, Canada. Dr.
Cao discusses how advanced data analysis and machine learning
are transforming our approach to the opioid crisis and mental
health care, offering new hope in addressing one of North
America’s most pressing public health challenges

What is computational psychiatry, and how does it differ from traditional
approaches to mental health?

Computational psychiatry takes a revolutionary approach to personalized medicine and
understanding mental health by harnessing the power of data analysis and machine
learning. Unlike traditional methods that rely primarily on subjective judgment, group-level
differences, and the limited scope of handling complex data, computational psychiatry
analyzes vast amounts of both objective and subjective health information to uncover
hidden patterns and relationships that the human eye might miss and make future
predictions on new individual cases.

Think of it as having thousands of experienced clinicians reviewing millions of patient
records simultaneously, but with the ability to detect subtle patterns that might not be
apparent to any single observer. We use sophisticated computer algorithms to analyze
everything from medical records and genetic information to brain scans, allowing us to
understand mental health conditions in ways that weren’t possible before.

For example, in addressing the opioid crisis, computational psychiatry can identify
individuals at risk of developing opioid use disorder or experiencing an overdose months
before it might become apparent through traditional clinical assessments. This early
warning system enables healthcare providers to intervene at critical moments, potentially
preventing tragedy before it occurs.

How can computational psychiatry help identify individuals at risk of
opioid overdose?

Our research has shown that by analyzing comprehensive health records, we can predict
with remarkable accuracy who might be at risk of opioid overdose. We look at diverse
factors, including past medical history, prescription patterns, mental health conditions, and
social circumstances. Recent studies have achieved prediction accuracies above 80%,
demonstrating the potential to save thousands of lives through proper education,
information sharing, or early intervention.

https://www.openaccessgovernment.org/article/computational-psychiatry-and-the-opioid-crisis-a-deep-dive/187134/


2/4

What makes this approach particularly powerful is its ability to identify risk patterns that
might seem unrelated on the surface. For instance, our research has found that certain
combinations of mental health conditions, previous substance use, and even patterns of
healthcare utilization can signal increased overdose risk, but not any single factor alone.
This allows healthcare providers to intervene proactively rather than reactively.

How can computational psychiatry help develop personalized treatment
plans for individuals with opioid use disorder?

By analyzing vast amounts of patient data, we can potentially tailor treatment approaches
to each individual’s unique characteristics and circumstances in the future. This
represents a significant advance from the traditional one-size-fits-all approach to
addiction treatment.

Future care leveraging machine learning may consider multiple factors simultaneously –
genetic predispositions, brain chemistry, medical history, social circumstances, and
previous treatment responses – to recommend the most effective treatment strategies.
For example, we can predict which medications might work best for specific individuals or
identify when a combination of therapies might be more effective than a single approach.

This personalization extends beyond just medical treatment. By understanding an
individual’s social environment and lifestyle factors, we can develop comprehensive care
plans that address all aspects of recovery, from medical management to social support
needs.

What are the ethical considerations associated with using machine
learning models to predict health outcomes?

The ethical implications of using predictive analytics in healthcare are significant and
require careful consideration. A primary concern is the potential for bias in our models. If
the data we use to train these systems isn’t representative of all populations, our
predictions could be less accurate for certain groups, potentially perpetuating existing
healthcare disparities.

We take several steps to address these concerns. First, we ensure our data comes from
diverse, representative populations. In our recent studies using Alberta’s healthcare data,
we’ve been able to include nearly the entire provincial population, making our predictions
more reliable across different demographic groups.

Privacy protection is another crucial consideration. We work exclusively with de-identified
data and implement robust security measures to protect sensitive health information.
Moreover, we are developing strategies and protocols with stakeholders and community
partners for how prediction results should be communicated to healthcare providers and
patients to avoid potential psychological harm or stigmatization.

How can we ensure that machine learning models are fair and unbiased,
especially for marginalized populations?
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Creating fair and unbiased models requires a multi-faceted approach:

1. We use diverse, representative datasets that include all population groups, ensuring
our models work effectively for everyone.

2. We are developing systematic approaches to conduct fairness checks and bias
testing to identify and correct any disparities in our predictions.

3. We incorporate ethical considerations into every stage of model development, not
just as an afterthought.

4. We actively collaborate with clinicians, people with lived and living experience, and
policymakers to ensure our models serve their intended purpose without causing
unintended harm.

What are the future directions of computational psychiatry in addressing
the opioid crisis?

The future of computational psychiatry in addressing the opioid crisis is incredibly
promising. We’re working on developing even more accurate prediction models that can
integrate more time-sensitive data from multiple sources, including an updated version of
electronic health records and other personal, social and environmental factors.

These advanced models will enable healthcare systems to identify and respond to
overdose risks more proactively and effectively. We’re also exploring ways to make these
tools more accessible to healthcare providers, creating user-friendly interfaces that can
seamlessly integrate into clinical workflows.

Collaboration is key to this future vision. We’re working closely with healthcare providers,
policymakers, and community partners to ensure our technologies are implemented in
ways that truly benefit those at risk while respecting privacy and ethical considerations.

What is the long-term vision for computational psychiatry and the
Computational Psychiatry Group at the University of Alberta?

The ultimate goal is to transform mental health care through personalized, evidence-
based decision-making for diagnosis, treatment, and policy. We envision a future where
treatments are precisely tailored to each individual’s unique characteristics and
circumstances, leading to better outcomes and reduced suffering.

By combining artificial intelligence, big data analytics, and clinical expertise, we can move
toward a healthcare system that not only treats mental health conditions more effectively
but also prevents them through early intervention and healthy lifestyle promotion. This
represents a fundamental shift from reactive to proactive mental health care, with the
potential to dramatically improve both individual outcomes and public health as a whole.

As an expanding interdisciplinary research group in Canada, we are building partnerships
across academic institutions, healthcare providers, industry partners, anthropological
organizations and community members with generous support from our institution,
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government and funding agencies.* Through these collaborations and by nurturing new
talent in computational psychiatry, we aim to create a future where mental health care is
more precise, more preventive, and more accessible to all who need it.

*Our research is supported by the Canada Research Chairs program, Alberta Innovates,
Mental Health Foundation, MITACS Accelerate program, Simon & Martina Sochatsky
Fund for Mental Health, Howard Berger Memorial Schizophrenia Research Fund, the
Abraham & Freda Berger Memorial Endowment Fund, the Alberta Synergies in
Alzheimer’s and Related Disorders (SynAD) program, University Hospital Foundation and
University of Alberta.

CLICK HERE to view our opioid use disorder paper

Contributor Details

Article Categories
Health

Publication Tags
OAG 045 - January 2025

Stakeholder Tags
SH - Department of Psychiatry Faculty of Medicine & Dentistry - University of
Alberta

https://journals.sagepub.com/doi/10.1177/07067437221114094
https://www.openaccessgovernment.org/article-category/health/
https://www.openaccessgovernment.org/publication-tag/oag-045-january-2025/
https://www.openaccessgovernment.org/stakeholder-content/sh-department-of-psychiatry-faculty-of-medicine-dentistry-university-of-alberta/

