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The Risk of Crisis algorithm was derived using structured 
EHR data from 2,620 patients in a single NHS Trust and 
externally validated using independent data from 
107,879 patients across 6 NHS Trusts. 

• Mental health crisis was defined as an admission to a 
psychiatric hospital or acceptance into a community 
crisis service. 

• Predictor variables were clinical and 
sociodemographic factors, including previous mental 
health service contacts. 

• Ordered Predictor list propensity scores were 
generated. Weightings for these scores were 
informed by a priori weightings from pre-existing 
literature of clinical risk factors for mental health 
crises.

When implemented in each Trust, the algorithm was 
localised by training on at least two years of most recent 
clinical records from the local population that has 
received care and validated to ensure the algorithm 
performance is acceptable

• For each NHS Trust, Risk of Crisis was grouped into 5 
quintiles (Figure 2).

• As well as Risk of Crisis, data on case complexity was 
also gathered to visualize the relationship between 
these two features on a case-by-case basis.

• Qualitative data on feasibility, acceptability and 
system efficiency impacts of MaST implementation 
were obtained through staff surveys and local audits. 

METHOD

• During the validation period, an average of 72% of crises (range = 64 – 80%) 
occurred from the service user group that had been categorized as high risk 
of mental health crisis by the algorithm across all NHS Trusts.

• The factors associated with greatest propensity for mental health crisis 
included recent previous crisis, multiple previous crises, higher number of 
mental health service contacts in recent weeks, mental health act section, 
accommodation status and employment status. 

• Staff surveys suggested that the use of MaST improved productivity by 
reducing the time taken to access patient information to support caseload 
management. 

• After the introduction of MaST, Trusts had fewer people in crisis requiring 
inpatient admissions when compared with community management. 

CONCLUSION

INTRODUCTION

The increasing global burden of mental disorders has led to rising demand for 
mental healthcare services. Effective resource management is essential to 
ensure safe and timely access to care. Electronic health records (EHRs) provide 
a real-time source of data on clinical presentation and prognostic factors that 
would be harnessed to provide clinicians with actional insights to prioritise 
mental healthcare delivery. 

MaST is an EHR data visualisation and decision support tool that has been 
implemented in UK NHS mental health services. The platform (Figure 1) displays 
clinically relevant information that is already captured but often buried deep 
within the electronic health record. 

OBJECTIVE
To develop an EHR-data driven risk prediction tool for Risk of Crisis and 
evaluate predictive performance in a real-world clinical setting.

• The MaST Risk of Crisis algorithm accurately predicted the 
propensity for high risk of mental health crisis in UK community 
mental health services. It could therefore support the identification 
of people more likely to use crisis services in mental health trusts. 

• EHR visualization tools can provide actionable insights to clinicians 
to prioritise mental healthcare delivery in real-world clinical 
practice.
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Figure 1. MaST dashboard for in service users. For each patient in a caseload, details of care-team, previous 
contacts with services, Risk of Crisis, complexity factors and care standards are listed. 

MaST also provides a two-dimensional profile of each service user in MaST (bottom right), taking into account
both Risk of Crisis and case complexity. 

The data presented in this figure has been anonymised in line with UK ICO regulations and approved by its 
data controller for use by Holmusk in public facing presentations. 

Figure 2. Percentage of service users in crisis observed from each 
risk of crisis quintile. Each bar corresponds to a different NHS Trust in 
which MaST has been implemented. The largest proportion of 
service users in crises came from the top 20% of those classified as 
high risk by the risk of crisis algorithm. 
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