Putting risk assessment on trial
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Violence risk assessment plays a central role in some of the most consequential decisions made
in criminal justice and psychiatry. Criminal justice uses them to inform sentencing, parole, and
community supervision. Decisions about admission, discharge, security level, and treatment in
forensic psychiatric services are typically guided by structured instruments, many of which took
their current form in the 1990s. Their contribution is clear: they have provided greater
consistency to an area previously dominated by unstructured professional judgement. Yet many
tools remain in routine use despite being developed using methods now considered problematic,
including the lack of transparent reporting of key methodological decisions and performance
metrics.!? In other areas of science and medicine, similarly outdated tools have been
substantially revised or simply replaced. The area of violence risk assessment has been slower
to adapt. It is therefore timely to ask whether established practice reflects evidence-based
practice: would currently-used instruments to assess violence risk withstand scrutiny in a trial?

The defence

Existing tools were introduced for clear and defensible reasons. Unstructured judgement is
often inconsistent, difficult to audit, and vulnerable to cognitive biases such as confirmation
bias, recency effects, and overconfidence. In contrast, structured tools can improve
transparency, standardise information gathering, and typically perform better than professional
or clinical judgement. Two types of structured tools are most frequently used: Actuarial tools,
which use a series of factors to provide an overall risk score, some of which are translated to
probabilities of offending, and structured professional judgement (SPJ) tools, which have a set
of predictive factors that are scored. These are not added to provide an overall score but help a
criminal justice professional or clinician to form a view about low, medium or high risk. A
recent head-to-head meta-analysis showed that the predictive validity of risk assessment tools
was significantly higher than that of unstructured judgments for predictions of violent, any, and
sexual offending.®* Structured tools also improve communication between professionals,
multidisciplinary teams, and criminal justice agencies by providing a common framework for
discussing risk. In addition, some tools assist with risk formulation, scenario planning, and
highlight modifiable factors. Used proportionately, they can serve to complement and augment,
rather than replace, professional decision-making. The question is therefore not whether tools
should be used, but whether the current generation remains evidence based.

Exhibit A: development and transparency

Older actuarial and structured professional judgement tools were frequently derived from
relatively small samples, with poor transparency regarding predictor selection, weighting, and



model construction. SPJ tools do not typically include factors now consistently associated with
violence outcomes, including age and sex.* Older tools often combined risk prediction with
treatment needs, rehabilitation goals, or case management considerations, particularly in
criminal justice. The domains of risk and therapeutic needs are both relevant, but conceptually
distinct. Predictors and needs are not interchangeable.’ Instruments intended to estimate future
probability should first do so accurately.

Many older tools also relied on methods now known to lead to overfitting (where the tool is too
tailored to idiosyncratic features of the development data). Overfitting results in optimistic
performance in the development dataset, which does not generalise to new individuals from the
same target population. In many areas of medicine, prediction models that form the basis for
clinically translatable risk models and tools are expected to prespecify predictors and outcomes,
prediction horizons (time periods over which risk is predicted), use multivariable modelling,
and undergo internal and, where feasible, external validation. Such standards have rarely been
applied in violence risk assessment.

Authorship effects need to be considered, with higher estimates of predictive performance
sometimes reported in studies involving tool developers and translators than in independent
evaluations.® This is not in itself a problem, but what is stark in this area is that potential
conflicts of interest are so rarely reported. In one review, none of the 25 authors who developed
or translated actuarial and SPJ instruments (including commonly used ones such as VRAG) and
HCR-20 declared a conflict of interest. In a published commentary where LSI-R (Level of
Service Inventory - Revised) tool authors questioned a related systematic review’s finding of
the low predictive performance of their tool compared to others, the same omission was
repeated.” Where algorithms, coefficients, or scoring rules remain opaque, scrutiny and
recalibration become unnecessarily difficult.

Exhibit B: performance and interpretation

Most validation studies focus on discrimination, usually summarised by the area under the curve
(AUC) statistic. Across criminal justice and forensic psychiatric settings, commonly used tools
report AUCs in the range of 0.60—0.70. Such figures are often presented as indicating good
performance, yet they generally reflect moderate ability to distinguish, on average, between
higher-risk and lower-risk individuals. That distinction is relevant, but more limited than
headline statistics can imply.

Systematic reviews have also shown substantial heterogeneity in performance estimates, with
smaller studies and those involving tool developers reporting more favourable results than
larger independent validations.! Field studies in some secure forensic settings have reported
discrimination little better than chance.®® The discriminative accuracy of the most commonly
used tool in criminal justice, LSI-R, ranges from 0.58 to 0.69 in a recent systematic review of
independent validation studies.? Claims of predictive accuracy should therefore be tempered.

A more fundamental difficulty is how performance measures like AUC relate to decision-
making. Discrimination statistics are group-level measures. They describe average separation
between groups with different outcome probabilities, not certainty about what any one person
will do next. A person assigned to a higher-risk category is not determinative in terms of
offending or violence, nor is a lower-risk classification always an indicator of safety. This
distinction matters because many tools are presented as if they provide individualised
assessment. Whether actuarial or SPJ, their reported discriminatory performance remains at the



population-level. However personalised the language of assessment, the underlying statistics
do not escape this limitation. Despite this, it is statistically incorrect to assume that confidence
intervals of actuarial tools are too broad to be useful — larger samples sizes will lead to narrower
and more precise confidence intervals.!”

For this reason, discrimination (using AUC values) alone is an incomplete basis for evaluating
tool performance and considering a tool’s role in decision-making.!!

Exhibit C: calibration and categories

Discrimination alone is not sufficient. A model can rank individuals correctly but still
systematically over- or underestimate absolute risk. Calibration -- the agreement between
predicted and observed outcomes -- is therefore central. Yet many studies report AUCs alone
and do not test calibration statistics. In modern prognostic research, calibration is described as
the Achilles heel of predictive analytics.!? Poor calibration can systematically overestimate risk
in those categorised as elevated risk, with obvious implications for liberty, fairness and
proportionality.

In practice, however, calibration is often acknowledged but not meaningfully assessed. For
example, the Swedish evaluation of the RBM-B tool -- based on a Risk—Need—Responsivity
(RNR) framework -- defines calibration but does not report any formal calibration analyses:
there are no calibration plots, no assessment of calibration slope or intercept, and no reporting
of absolute risk predictions. Instead, the evaluation compares outcomes across ordinal risk
categories, which reflects discrimination rather than calibration and precludes any assessment
of whether absolute risk values are systematically over- or underestimated.!* Another example
is that a recent review found no assessment of calibration for the LSI-R in independent studies;
another found none at all for the HCR-20.!-2

Risk categories such as low, medium, and high create further problems. They simplify
communication but compress continuous risks into labels whose meaning differs substantially
across settings and populations. One systematic review found that annualised violence rates
among those classified as “high risk” by the HCR-20 ranged from 5% to 100%.!* The
intermediate (or medium) category is problematic: many real-world decisions are inherently
dichotomous -- admit or discharge, detain or release, increase supervision or not -- and a
designation of “medium risk™ often provides little practical guidance. Categories may ease
decision processes, but they often trade scientific accuracy for administrative simplicity.

Exhibit D: utility and outcomes

SPJ tools are often defended because they support formulation, multidisciplinary discussion,
and scenario planning. Similar arguments are made for RNR frameworks, which are widely
used in criminal justice to determine who receives treatments and rehabilitation. Formulation
and scenario planning are legitimate aims, but they are not unique to any particular instrument
and can be achieved with a structured clinical review, including actuarial tools, without lengthy
scoring systems. RNR models emerged in broadly the same era as modern SPJ tools and should
be considered alongside them: they do not in themselves confer clear practical, methodological,
or statistical advantages in risk prediction.!’



Evidence that existing risk assessment tools improve patient or public outcomes remains
limited. Randomised trials are scarce, often not feasible and available studies in forensic
populations have not clearly shown reductions in violence or recidivism attributable to tool use
alone.'¢ If tools consume substantial staff time, opportunity costs should be considered. Time
spent completing instruments is time not available for treatment, rehabilitation, carer and family
engagement, and follow-up.

Exhibit E: generalisability and fairness

Many prisoner and forensic psychiatric cohorts are already shaped by previous decisions
regarding detention, leave, supervision, and discharge. Validation in such samples may partly
reflect institutional selection rather than broader transportability. As such, many of the older
tools, such as HCR-20 and VRAG, were developed in mentally disordered prison samples.
Tools developed in more naturalistic populations may therefore offer stronger generalisability.

A further concern is fairness. Risk tools can embed structural biases if predictors act as proxies
for social disadvantage or ethnicity. Yet abandoning tools altogether may simply return
decision-making to less transparent human judgement, itself prone to bias and inconsistency.
Tools are best understood as aids to professional skills: they may sharpen judgement, but cannot
substitute for it, and they may free up time from assessment to therapeutic engagement. The
relevant question is therefore not whether tools are perfect, but whether they are transparent,
testable, feasible, acceptable, and an improvement on unstructured approaches.

Verdict

Previous generations of violence risk tools helped move the field forward by adding consistency
and an assessment framework to practice that drew on some predictive factors. That
contribution should be acknowledged. But past innovation should not become methodological
inertia. Across medicine, including psychiatry, higher standards now apply to diagnosis,
prognosis, and therapeutics. Violence risk assessment, as part of prognosis, should be part of
this improvement, and arguably even higher standards should apply due to wider implications
for public health and safety. The same logic applies to criminal justice, where empirical
approaches are increasingly prioritised.

PRISM: a next generation of tools

Risk assessment tools have evolved across several generations. First-generation methods
relied on unstructured clinical judgement, based largely on professional experience. Second-
generation tools introduced actuarial approaches, using cumulative or weighted scores derived
statistically from risk and protective factors and in a fixed way not adaptable for new
populations. Third-generation instruments, also called structured professional judgement tools
(and related RNR-based ones), combined evidence-informed checklists with professional



discretion and guided case formulation. Although they were developed after these actuarial
approaches, their predictive performance is not superior.

The next generation of tools should be personalised, transparent, probabilistic, and available for
improvement. Such instruments should incorporate robust predictors, be developed using
multivariable modelling methods in large datasets, undergo external validation across
jurisdictions, report both discrimination and calibration and measures of clinical utility, and
generate continuous probability estimates rather than simple categories. They should be
practical to implement digitally, require minimal training, and their scoring systems
transparently reported and interpretable to clinicians. Importantly, they should not be applied
deterministically, but used as an evidence-based starting point for assessment. Criminal justice
professionals and clinicians can then refine estimates in light of relevant individual factors not
captured by the model, which may include triggers, symptoms, and other comorbidities, and
wider environmental effects. Such an approach would move criminal justice and forensic
psychiatry towards decision-making that is more transparent, personalised, and evidence-based.
Machine learning-based models could be included in this generation if explainable, in
compliance with current ethical guidelines, and developed using high quality methods avoiding
overfitting. This would constitute a fourth generation of risk assessment tools, what we term:
PRISM: Personalised evidence-based Risk assessment InStruMents.

PRISM: Personalised evidence-based risk assessment instruments

Output Continuous risk probabilities refined by relevant individual factors
Method Multivariable models using robust data

Standards External validation, calibration, discrimination

Transparency  Open and interpretable scoring methods

Use Decision support, not decision replacement

Updating Recalibrated as new data emerge

Practicality Digital, scalable, low training burden

Aim More evidence-based and personalised decisions

Further generations may emerge through wearable data and continuous monitoring, although
the added value of these data remains uncertain. In many clinical prediction settings, simpler
transparent regression-based models perform similarly or better than complex machine learning
after external validation.!”

Several newer scalable risk models can be classified as PRISM tools.!®2! The next era of risk
assessment should provide for personalised estimates over one-size-fits-all judgements,
evidence over tradition, probabilities over categorical labels, and high-quality methods and
transparent reporting over expert opinion.



Table 1. Evolution of structured violence risk assessment approaches

Generation Approach Core method Output Examples
I Unstructured Professional | Summary of history, clinical | Narrative opinion Unstructured
Judgment interview, intuition; professional
experience without using a judgement
structured tool/model
2nd Actuarial Risk Tools Fixed statistical combination | Probability or score VRAG, Static-99,
of predefined predictors linked to group risk COMPAS,
OASyS
3rd Structured Professional Checklist of empirically Structured narrative HCR-20, START,
Judgement (SPJ) informed factors combined | judgement, often SAPROF, SARA,
with final professional categories SAVRY
judgement
4th Personalised evidence- Multivariable prediction Continuous FoVOx2, OxRec,

based risk assessment
instruments (PRISM)

models with transparent
coefficients, external
validation, and recalibration,
used as evidence-based
anchors for individualised
risk assessment. Machine
learning approaches could
form part of this category.

probabilities over
defined time horizons

OxMI1V, OxDoV
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