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Editorial on the Research Topic
Machine learning in research on violence and general offending

Introduction

Machine learning (ML) as a modern form of statistical analysis is becoming more
and more common in psychiatric research. The possibilities of ML to analyze complex
relationships and potentially build predictive models seem particularly appealing regarding
multifactorial yet poorly understood phenomena like violence and offending. This Research
Topic aimed to gather evidence in this area to further promote the application of ML in
forensic psychiatry. The contributing works comprise three original articles (Karystianis et
al; Popovic et al; Yu et al.) and a systematic review (Parmigiani et al.).

The following two articles intended to identify affected individuals out of a sample
through the use of ML algorithms. Yu et al. examined a population of male individuals
with schizophrenia and were able to correctly identify aggressive patients with an AUC
of 0.67. Here, the easy-to-survey variables of lower educational level, smoking, higher
expression of positive symptoms, and social disability were the driving discriminating
factors. Popovic et al. were able to distinguish pedophilic offenders from healthy
comparisons with an accuracy of 75.5 through ML analysis, with alterations in the
anterior cingulate cortex, the amygdala, and its cortical connections proving to be relevant
predictor variables.

Karystianis et al. on the other hand used ML to extract information from nearly 500,000
police reports on domestic violence—a task that would be almost impossible to accomplish
without the support of ML. Their findings showed a significant increase in registered injuries
as well as reported mental illnesses in persons of interest. Furthermore, women appeared to
show different types of injuries compared to men, even though the distribution of mental
disorders was similar in both groups.

Last but not least, in their review, Parmigiani et al. examined studies attempting
to predict violent behavior in clinical and forensic settings. They found that models
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with an AUC of up to over 0.8 were superior in their performance
compared to established risk assessment tools. Nevertheless, the
fact that these studies had entirely different populations and
predictor variables has to be noted as a limitation.

Conclusion

The collection in this Research Topic well demonstrates the
potential of ML in the analysis of aggression and offending,
including applications to data extraction (so-called mining),
data analysis, and creation of predictive models to anticipate
events relevant to forensic psychiatry. With ML becoming more
widespread, an increase in studies with similar methodology
can be well-expected. However, it is essential to ensure that
the application and evaluation of the calculated models would
be done on different patient populations—ideally international
ones. Only then, generally valid predictors can be identified,
and a robust generalizable model can be built and applied in
clinical practice.
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