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Summary

• Suicide prevention is the top priority of the Department of Veterans Affairs (VA).

• Over two decades, VA has:

– Established ongoing Veteran suicide surveillance and analytics; 

– Pioneered health system suicide prediction algorithms to enhance care; 

– Incorporated the algorithms into clinical programs to enhance care for patients in the VA 

health system, the Veteran Health Administration (VHA); and

– Evaluated the effectiveness of these programs.

• This work was been possible due to VA’s investment in: 

– Integrated electronic health record systems; and 

– Comprehensive data regarding Veteran suicide mortality.

• These health system operations studies involve large administrative data sources 

and data analyses are inclusive of patients with documented suicidal ideation and 

non-fatal attempts.

• Including all Veterans in VHA care enhances the utility of study analyses. 
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• The VA has monitored suicidal behavior since 1950.

• However, site reports identify only about 1 in 3 suicides among 

Veterans in VHA care. (Palframan et al. 2021)
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VA Suicide Surveillance and Analytics



• Elevated suicide risk among VHA patients than for the general U.S. 

adult population (McCarthy et al., 2009). 

– This offered previously unavailable information for health systems 
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VHA Serves Veteran Population with Elevated Suicide Risks



Annual VA Reports, Since 2016

https://www.mentalhealth.va.gov/suicide_prevention/data.asp 
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Veteran Suicides, 2001-2022

https://www.mentalhealth.va.gov/suicide_prevention/data.asp


Suicide Rate, 12 Months Following VHA Documented 

Non-Fatal Suicide Attempt, Veterans, by Year, 2017-2022
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VHA suicide analytics



Challenges of Risk Identification

• Positive screens for suicidal ideation (item 9 of the Patient Health Questionnaire) were 

associated with increased risk of suicide, however 72% of suicides occurred among patients 

who screened negative. 
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Need for New Approaches

• By 2013, VHA had implemented innovative suicide prevention strategies

– Dedicated suicide prevention coordinators

– Around-the-clock Crisis Line services

– Trainings regarding suicide risk factors

– Clinical structures to flag individuals based on suicidal ideation or behavior

• Suicide risk assessment was generally based on

– provider judgment

– limited use of structured assessment tools

• Many individual factors were associated with suicide

– demographic measures (e.g., male gender) 

– clinical diagnoses (e.g., bipolar disorder, depression) 

– Contextual, temporal factors (e.g., recent MH discharge or suicide attempt) 

• Yet effect sizes for individual associations were often relatively small

• More comprehensive approaches were needed



Predictive Modeling

• Goal:  To develop new approaches to:

– Identify patients at risk

– Enhance care

• Strategy:  Identify people whose care should be enhanced

– One target group may be those at highest risk

– Another includes those at more moderate risk, who account for a 

substantial proportion of the total burden of suicide

• VA demonstrated

– Internal validity for a comprehensive predictive model (381 variables)

– Persistence of risk concentration over time

• Developed practical model for implementation (61 variables)

– Machine learning techniques
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Proof of Concept:  Methods

• Generated data base for patient-months using data for 2009-2011

– Included all VHA users who died from suicide, by month, and 1% of VHA 
users who survived the month

– Created split samples for model development and validation

– Included demographics, variables known to be risk factors, specific events 
as lag variables, and interactions known to be important

• Developed logistic regression model using development sample

– Included all variables

– Sorted and ranked patients by tiers of model-predicted risk

• Evaluated model using validation sample

• Tested how well it predicted suicide over 12 months for all VHA patients 
alive at the start of the fiscal year 2011
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Documented Risk Concentration for Suicide 

and Other Adverse Outcomes
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Prediction:  Rate and Risk Concentration Trajectories
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Refinement for Implementation

• To facilitate real-time computation, minimize over- fitting, and address 

problems related to correlated measures, VA applied machine learning 

methods  (Kessler et al., 2017).

– 10-fold cross-validation forward stepwise logistic regression to determine 

optimal number of predictors

– Elastic net penalized logistic regression to determine the particular predictors

– Resolved on model with 61 predictors and an algorithm for non-linearities 

and interactions

• This has been applied in program implementation
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Enhanced Care



Recovery Engagement And Coordination for Health – 

Veterans Enhanced Treatment (REACH VET)
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• Applies algorithm monthly to 

complement clinical risk 

strategies

• Identifies patients in top 

0.1% risk tier at local facility

• Notifies providers

• Asks providers to reevaluate 

and enhance the care as 

appropriate in collaboration 

with the Veteran 

• Late 2016: Pilot work

• Early 2017: National roll-out



REACH VET Processes
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REACH VET Coordinators

1. Access the dashboard

2. Identify appropriate provider 

3. Communicate with identified 
provider

4. Document in EMR

MH and Primary Care Providers

1. Receive notification about a high 
risk Veteran  

2. Re-evaluate care

3. Consider treatment enhancement 
strategies

4. Outreach the Veteran

5. Document in EMR



VHA Implementation of REACH VET Program

• REACH VET has been implemented at all VHA facilities.

• Program metrics increased after initial implementation. 

      March 2017  December 2018  September 2021

Coordinator acknowledgement 87%    98%     100%

that patients were identified

Provider acknowledgement  51%    91%     99%

Care evaluations    46%    88%     99%

Outreach attempt prevalence  43%    86%     99%

Percentage of outreach attempts 74%    71%     89%

that were successful   
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REACH VET Effectiveness Evaluation
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Intention to Treat Framework, Select Items
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REACH VET

Implementation

Processes         Outcomes

Treatment Engagement    Mortality

 Services Receipt       All-cause

 Treatment maintenance    External cause

Care Processes        Non-External

 Safety Planning       Suicide

Services Utilization      Suicide attempts

 Mental Health Encounters

 Emergency Department Use



Hypotheses

Entry into REACH VET would be associated with …

H1: … enhanced treatment engagement (more scheduled and completed appointments, 
fewer missed appointments, more outpatient mental health encounters)

H2: … Enhanced quality of care (documented completion of a safety plan for patients 
without documentation in the prior 2 years)

H3: … reduced acute care needs (fewer inpatient mental health admissions and 
emergency department visit days)

H4: … reduced suicide-related behavior (suicide attempts, suicide deaths)

H6: … reduced non-suicide external cause and all-cause mortality
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Triple Differences Design
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McCarthy et al., 2021, JAMA Network Open



Further Analyses Regarding Mortality Outcomes
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REACH VET Effectiveness Findings

• Evaluation findings document positive outcomes (McCarthy et al., 2021) : 

– increased completed outpatient appointments

– reduced missed appointments

– reduced inpatient mental health admissions

– reduced emergency department visit days

– greater initiation of suicide safety plans; and 

– reductions in documented suicide attempts. 

• No significant associations were found with mortality outcomes (suicide, non-suicide external 

cause mortality, all-cause mortality).

• Negative findings regarding mortality outcomes were documented for REACH VET in a 

follow-up analysis (Dent et al., 2025).
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Suicide Prevention Analytics in the VA Health System

• Largest integrated health system in the United States

– Serves large patient population (~6 million per year)

– Integrated electronic health record information systems

– VA conducts ongoing surveillance of CDC National Death Index death certificate data.

• Capacity for rapid implementation of clinical initiatives and monitoring

– Suicide predictive modeling work began in 2013 (McCarthy et al., 2015) 

– Algorithm was refined for national implementation (Kessler et al, 2017)

– REACH VET was implemented nationally in 2016/2017

– Effectiveness evaluations (McCarthy et al., 2021; Dent et al., 2024)

– Program and algorithm enhancements are ongoing

• REACH VET 2.0 algorithm implemented in June 2025

24



Inclusion of in Suicide Analytics of 

Patients with Documented Suicidal Behavior

• Did VA analyses include individuals with suicidal behavior?

– Yes, the analysis examined data from the VHA electronic health record for all 

patients in VHA care.  

– It was an operations analysis and examined data for all patients. 

– Analyses were limited to secondary data analyses. No Veterans were contacted 

in the process of conducting surveillance or predictive modeling analyses.

– The predictive algorithm is used prospectively to assist clinicians with 

identifying a high-risk clinical subpopulation.
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Contact Information

Thank you!

John F. McCarthy, PhD, MPH
VA Office of Suicide Prevention

John.McCarthy2@va.gov 
(734) 277-8737
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