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Overview 

!  22  service members commit suicide each day 

!  The suicide rate for veterans is more than double the 
general population rate 

Introduction 

New York Times 

New York Daily News 
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Introduction 

!  Screening for suicidality from electronic medical record 
data 

!  Devised methods to develop a logistic regression model that 
can characterize the risk of admission for suicidal ideation 
within 6 months 

!  Model may potential be used to generate a risk score at the 
time of every primary care clinic visit to identify veterans at 
risk 
!  Offer additional support and intensive interventions  

!  Reduce the likelihood of admission and minimize risk of suicide 

Model Development 

Case: 

Admission for Suicidal Ideation 
(V62.84)  From 6/14-12/14 



7/9/15	  

4	  

Model Development 

Case: 

Admission for Suicidal Ideation 
(V62.84)  From 6/14-12/14 

Up to 6 months prior  

VA Clinic visit 
(nationwide)  

Model Development 

Case: 

Control: 

Admission for Suicidal Ideation 
(V62.84)  From 6/14-12/14 

Up to 6 months prior  

VA Clinic visit  

Same Day 
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Model Development 

!  Data was divided into three groups: 1)Selection of predictors, 2) 
model training, 3)  model validation 

!  All available domains of the entire EHR were screened for 
potential predictors (demographics, laboratory, medications, 
orders, health factors, procedures, etc.) 

!  >100,000 measures screened and univariate statistics were 
evaluated to identify potentially useful predictors 

!  Significant differences between case and control cohorts (odds 
ratio, p-value or chi-square) used to screen for 500 predictors 

!  Step-wise regression used to generate the preliminary models 

!  Final predictor selection included physician review to select non-
redundant, clinically relevant factor 

Model Validation 
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Findings 

!  During the 6 month analysis period 9,347 admissions with 
a primary diagnosis of suicidal ideation at 130 VA medical 
centers nationwide 

!  Majority of patients in the cohort were male 
!  91.3% cases 

!  92% controls 

Findings 

Veterans admitted 
for suicidal ideation 

Controls 

Average Age 52 67 

Number of primary 
care visits last year 

9 2 

Hospital admissions 
prior year 

1.87 0.15 

Mental Health 
Encounters (yr) 

35 2 

Previous Admission 
for suicidal ideation 

(5yrs) 

50.4% 2.4% 
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Findings 

!  Predictors that appeared most relevant included: 
!  Mental health conditions (PTSD, depression, psychotropic 

medications) 

!  Substance abuse (positive drug screens, alcohol use) 

!  Intensity of care (number of visits, prior admissions, mental 
health care) 

!  Vital signs (pain, weight)  

!  Economic considerations (lack of housing) 

Findings 

Risk Factors Odds Ratio 

Polysubstance Dependence 4.06 

Depressive Disorder, Recurrent  3.12 

Previous Outpatient Mental Health Treatment 4.63 

Previous Emergency Department Visits 1.31 

History of Appointment No Show(s) 2.63 

Post Traumatic Stress Disorder  1.79 
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Summary 

!  Highly predictive models using 10-20 predicators were 
developed with c-statistics over 0.85 

!  Despite media coverage, those at highest risk are 
already in the treatment system (previous hospitalizations, 
primary care, MH visits) 

!  Easy to ascertain, actionable predictors discovered  
(missing appointments, etc) 

Discussion 

!  Many hospitals lack adequate information to identify at 
risk patients 

!  Predicative analytics/risk scores have been used at other 
hospitals to reduce CHF readmissions1 

!  Risk score generated at night, case managers receive 
the list and provide intensive support to those most at risk 
!  Inpatient or post-discharge support services 

1. Amarasingham R, Patel PC, Toto K, et al. Allocating scarce resources in real-time to reduce heart failure admissions:  
a prospective, controlled study. BMJ Quality Saf. 2013; 
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Future Work 

!  Generate a risk score based on the predictors to be used 
in clinical care 

!  In random sample a significant age difference existed; 
repeat controlling for age to eliminate possible selection 
bias 

Conclusions 

!  Our analysis demonstrates that highly predictive models 
for suicidal ideation admission can be developed using 
electronic health record data.  

!  It will require further study to determine how such a score 
should be presented to clinicians such that appropriate 
additional evaluation is pursued when appropriate.  
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Questions for Discussion 

!  Do any audience members have other suggestions for 
additional predictors of a future hospitalization for 
suicidality that should be investigated? 

!  Do any clinicians in the audience think that predictors for 
the Veteran’s Affairs hospital translate to other 
populations (i.e. college students? Pregnant and post-
partum women?, generational effects?) 

!  Do you think it is ethical to provide more intensive 
interventions to a computational derived high risk group? 
How would you share this information with a high risk 
individual?  

Thank you! 


