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Patients’ health 
depends on 
factors and 
experiences 
outside 
the context of a 
single health 
care encounter. 

Interoperable information in  prediction modeling 

Current triage 
information 

Encounters with 
other providers 

 
 

  

 

  
   

 

   
 

Prior visit 
history 

Environmental & 
social contexts 

What is the contribution 
of these different data 
sources in prediction? 

Focus on emergency 
department re-visits: 
• costly
• use as quality indicator
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Predicted 30-day revisit rates among 279,611 adult ED 
encounters at an Indianapolis safety-net hospital using 
two class boosted decision trees. 

Current triage 
information 

Prior visit history Encounters with 
other providers 

Environmental & 
Social Context 

       
       

   

      
 

 
 

 
  

   

    
  

 
 

      

44 measures 44 measures 30 measures 41 measures 
Data generated Historical data from Data from Indiana SES status 
at or associated the hospital Health Information Behaviors 
with the ED Exchange Built environment 
encounter only (statewide) Health services 

Social circumstances 

Including more contextual information improved model performance 
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Including  more  contextual i nformation  improved  model p erformance 

Including  more  contextual i nformation  improved  model p erformance 
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Including  more  contextual i nformation  improved  model p erformance 

Including  more  contextual i nformation  improved  model p erformance 
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Models using  
HIE  
information 
performed 
better t han 
models with 
single  
information 
types. 
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Application of 
information 
to patients: 

Risk 
stratification 
for social 
services 
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Algorithm 

Delivering  social  and  wraparound  services: 
• reduces  patient utilization
• avoids  costs
• meets  patients’ needs

However, identifying  patients  most in  need 
of  social  services  is  difficult: 
• inherent  challenges  of screening
• limited  service  capacity

 
   

    
   

 

 

 

  
 

  
   

referral risk sco
referral risk sco

natonsw
e

Behavioral health 
reDietitian 

reSocial work 
referral risk score 

Claims & 
EHR 

Diagnoses & Utilization 

Area resources 
Living conditions 
Social context 
Safety 
Transport 

i 
ll.com

 

www.citygalleryindy.org 

Neighborhood risk behaviors 
Chronic diseases 

Health information exchange 
Utilization at other providers 

We implemented machine-learning based risk stratification to identify those in 
need of social and wraparound services. 
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Sample & Analyses 
• 9 FQHC sites 
• 238,087 encounters 
• Adult primary care patients 
• 12 month stepped-wedge

design 
• GEE logistics regression models 
• Outcomes: 
• Referrals 
• Kept wraparound

appointments 
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Interoperable information in  prediction modeling 

Risk stratification was rolled out 3 clinics at a time 
from July to November 2017 

Baseline 

Baseline 

Baseline 

June July August September October November December January 

3 clinic locations live 

3 clinic locations live 

       
   

  

       
 

      
 

Interoperable information in  prediction modeling 

•Strong prediction performance
across all performance metrics 

•65% increase
in social work referrals when risk scoring went live at 
primary care clinics 

•48% increase
in odds that referred patients will keep their 
appointments 
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Potential cost savings:
sub-analysis 

• Limited data to 6 months pre & post go 
live 
• 49,835 encounters 

• Fixed-effect Poisson models 
• Outcomes: 
• hospital admissions 
• emergency department

visits 
• Applied average HCUP costs to predicted

differences in counts of encounters 

  

         

 
  

    
  

 
  

 

  
  

  

   

$1.7 million 
in estimated 
cost savings 

• 1 year pre-post analysis 
of ED visits and 
inpatients admissions
after go-live 
• $171 cost reduction per 

patient 
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Interoperable information in 
prediction modeling:
contribution & application to 
patients 

• Interoperable health information
exchange data contributed to
prediction models

• Prediction modeling using
interoperable data can be
successfully applied to health
care processes
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Bed: none Language: English BMI: 23.3

Chart Review 

Menu 

r sr rcr t rr … 

Filtilt rr iiOrders 
, iL , ,, it… 

Behavioral Health Referral Score >CommonCareHIE
Prescription history; income instability i tii i II 

, :p 10, 2019 12:14 

issii i ii g sisi 

lan 

Notes , :p 10, 2019 11:17

Flowsheets S SISI 
c , :3c 10, 2018 07:31 

Social Work Referral Score > 
s II 
c , :5c 10, 2018 04:50

Care P 

Discharge 

Wraparound Referrals 

/ 

His o y and Phys ca

Rad o

Cha Sea chCa d ovascu aHis o y and Phys ca Cha Sea ch 

Rad o 

Ca d ovascu a 

Wrapa ound R sk Sco e 

Recent ED visit; Past hospitalization; chronic conditions 

Sea ch

 

 
  
 

   
  
 

   
  

 

   
    

 

 

 

  

 

 

 

 

  

  
   

   

 
   

 
   

   

 

 

  

  
   

   

 
   

 
   

 

  

      

   

t r i l

i l / l r

rt r

r

r i l rt r i l rt r

r

i l / l r

r i l r

r i r

ogy Nuc ea Med

Ente ea h e m

e opt ons

abs Meds Adm

Adm ng CD9 Dx
Se

Adm on D agno
Se

DISCHARGE DIAGNO
De

Ho p CD9 Dx
De

<< <

<< <1 85

Ente ea h e m

F e opt ons

abs Meds Adm

Adm ng CD9 Dx
Se

Adm on D a no
Se

DI CHARGE DIAGNO
De

Ho p CD9 Dx
De

<< <

<< <1 85

ogy Nuc ea Med

s c t …

L t…

ttt
p 10 2019 12 14

ss s s
p 10 2019 11 17

S S
10 2018 07 1

s
10 2018 04 0

/ 

21 

1/28/20 

Joshua Vest 

joshvest@iu.edu 

Phone: 202-690-7151 

Health IT Feedback Form:
https://www.healthit.gov/form/ 
healthit-feedback-form 

Twitter: @onc_healthIT 

LinkedIn: Search “Office of the National Coordinator 

 
 

    

 
 

   

 

     
   for Health Information Technology” 

Subscribe to our weekly eblast 
at healthit.gov for the latest updates! 
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