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The predominant challenge in the management of substance use
disorders (SUD) lies in the frequent recurrence of use (relapse) and
patient departure from treatment programs (dropout). These
situations, more the rule than the exception, have been
traditionally examined through comprehensive assessments of
various factors we believe contribute to relapse, such as the
severity of addiction, demographic elements, and life history [1].
Such factors are often assessed at treatment entry with structured
interviews that are dependent on the patient’s retrospective self-
reporting of a highly complex health condition.

Recent studies have shown potential in digital phenotyping
individuals with SUD by leveraging Artificial Intelligence (Al) to
predict treatment outcomes from social media posts alongside
standard clinical records and structured interviews [2]. The study
utilized a modern deep learning-based Al model, known as
Bidirectional Encoder Representations from Transformers (BERT),
to create a contextual “digital phenotype” from patients’ English
Facebook posts prior to their intake into community-based SUD
treatment programs. In this context, a digital phenotype refers to a
quantitative characterization of an individual’s digital behavior,
particularly their language use on social media platforms. This
digital phenotype was then used to predict future SUD treatment
outcomes, offering a novel approach to assessing the risk of
adverse treatment outcomes (Fig. 1A).

We compared the predictive power of this social media
language-based digital phenotype with that of the Addiction
Severity Index [3], a widely used structured interview, to predict
90-day SUD treatment outcomes (a three-way classification task:

abstinence, relapse, and dropout). Results showed that the digital
phenotype outperformed the traditional interview method (AUC
0.725 vs. 0.658; Fig. 1B), via an out-of-sample cross-validation
setup. This suggests that the digital phenotype, derived from
patients’ social media language, could be a powerful tool for
identifying patients at high risk for dropout at the beginning of
treatment engagement.

Linguistic features from the digital phenotype indicated
distinctive correlational patterns for those who remained in
treatment versus dropped out (Fig. 1C) [4]. Those who stayed in
treatment used more positive language with increased discussion
of religion and family, both markers of social relationships.
Discontinuing treatment was associated with diverse discussions
of daily life, such as shopping and news, and more past-focused
language, which can be associated with emotional distress [5].

In conclusion, this study represents a significant step forward in
our understanding of how Al and social media can be used to
improve outcomes for patients with SUD. Digital phenotypes,
alongside traditional intake measures and other digital data
sources, like electronic health records [6], could lead to quicker
interventions and more efficient and accessible SUD assessments
and treatments, ultimately reducing the cost of healthcare in this
process. Future work would need to develop and validate a similar
model for populations from different cultures, across languages,
and over time. As we continue to explore the potential of Al and
social media in neuropsychopharmacology, we must also navigate
the ethical considerations and strive to ensure that these tools are
used responsibly and effectively to improve patient outcomes.
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Study design, Sample Demographics, and Results. A Study design: language collected two years prior to starting treatment and

surveys collected at intake are used to forecast the probability of each participant dropping out of treatment at 90 days. B Out of sample
classification accuracy: predicting treatment dropout at 90 days. C Language most associated with treatment retention (blue) and treatment
dropout (red).
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