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240 OT or PT sessions needed 

140 PT/OT sessions delivered 
Demand supply gap 

400 patients 
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240 need OT or PT 

140 PT/OT sessions 
Demand supply gap 

317,400 

423,700 

2012 2022 
Number of PT&OT jobs (US Dept. of Labor) 

Projected Growth in Demand for PT & OT 



1. Hire to Increase the Number of Therapists 

Solution 



1. Hire to Increase the Number of Therapists 

$24.8 billion 
$28.6 billion 

2015 2020 

$32.3 billion 

2025 
Estimated cost of providing therapy services to in-hospital patients  

Solution 



2. Don’t hire more therapists. Decrease 
therapy (PT/OT) treatments for in-hospital 
patients 

Solution 



2. Don’t hire more therapists. Decrease 
therapy (PT/OT) treatments for in-hospital 
patients 

Decreased function 

Reduced throughput 

Increased length of hospital stay 

More post acute care 

Readmissions Poor Outcomes 

Solution 



3. Use evidence to prioritize - Provide PT/OT 
services to patients who truly need it  
 
and  
 
Increase efficiency of therapy staff by 
informing them of these high priority patients 
in real time. 
 

Solution 



Therapists’ Time Saved 
 
 

Increased efficiency 
20	mins/therapy/day	
15	to	20	therapists	

5	to	7	hrs	therapy	5me	per	day	

1.5	hrs	of	therapy	coordinator/
scheduling	5me/day	

8	hrs/day	(1	FTE)	
$50,000	to	80,000/year	



$536mn 
$617mn 

2015 2020 

$699mn 

2025 

Estimated savings if in-hospital therapy services are optimized by using ReHAP 

Projected Savings: U.S. Acute Care Hospitals 



Problem:  Increasing demand for PT/OT services     

Solution:  1. System to prioritize patient  
                 2. Direct therapist to prioritized patients 

Opportunity: $ 536 million, 1.3 billion                           

Status Summary 
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ReHAP Prototype 



Written in MATLAB, on data extracted from therapy 
scheduling system at JHBMC 

ReHAP Prototype 



“prioritization variables” 



prioritization variables 

Controls to add/change weight  
of “prioritization variables” 



prioritization variables 

Controls to add/change weight  
of “prioritization variables” 

Name & location of high  
priority patients 



prioritization variables 

Controls to add/change weight  
of “prioritization variables” 

Name & location of high  
priority patients 

Therapists available to  
see these patients 



  

ReHAP MVP 



ü  Web-based tool 
ü  ReHAP “Priority List” on every therapists’ laptop 
ü  Connect to live EMR (EPIC) data 

ü  Auto refresh every 5 min 

ü  Modes for PT, OT, Manager, Physician 
ü  Instance of application to be deployable on-site 
ü  Simple and seamless to use 

ReHAP MVP Basic Aims 



Technical Approach: MVP Design 

Client Hospital system’s 
secure EMR 
 

Secure Rails app instance on client 
hospital’s infrastructure 

•  Enterprise Service Bus (ESB) 
•  Communicates mutually interacting 

software applications 
•  Web services API (RESTful) 

HTTPS 
 



Technical Approach: ESB Overview 

•  Enterprise Service Bus (ESB) 
•  Communicates mutually 

interacting software 
applications 

•  Web Services API (RESTful) 
•  Working with Web Services 

team 









Technical Approach: DB Design 



Deliverables 
Minimum 
•  Create and populate database 
•  Implement Rails app framework 
•  PT/OT view and permissions 
•  Shadow-informed front-end mockups for all users 
•  Prioritization algorithm implemented in Rails app 

Expected 
•  Manager view + permissions 
•  ESB set up and integrated with Rails app 

–  Refreshing every 5 mins 
•  Single-sign-on server configuration 

Maximum 
•  Physician view + premissions 
•  Deployed at JHBMC 
•  Tested by PT/OT teams at JHBMC 
•  Instances deployed or configured to be deployed at non-JH facilities 



Dependencies 

•  Enterprise Service Bus (ESB) integration 
•  Cooperation between Web Services 
•  Secure development environment 

–  SSL into Hopkins server 

•  Knowledge of Rails 
•  PostgreSQL 
•  JIRA + Bitbucket (SCRUM) 
•  Cooperation with JHBMC PT/OT team for shadowing 
•  HIPAA compliance (intermediate certification) 
•  D3.js for visualization 
•  Possibly DataTables.js + DTEditor.js 
•  Weekly team meetings Tuesdays on Hangout and at FF East 
•  Cooperation with Tony Pan (dev partner) 



Milestones 

2/9/16	 2/16/16	 2/23/16	 3/1/16	 3/8/16	 3/15/16	 3/22/16	 3/29/16	 4/5/16	 4/12/16	 4/19/16	 4/26/16	 5/3/16	

Data	from	Epic	 		 		 		 		 		 		 		 		

ESB	form	to	API	web	services	 		 		 		
Key	Use	Case	run-through	(with	PT/
OT	teams)	 		 		

MATLAB	algorithm	deep-dive	 		 		

SQL	Database	schema	creaVon	 		 		 		

Test	seed	data	 		

Anonymized	data	 		 		

Rails	model	creaVon	and	setup	 		 		 		 		

Master	UI	design	 		 		 		 		 		 		 		

Front	end	charVng	 		 		

Front	end	implementaVon	 		 		 		 		 		

User-specific	views	design	 		 		 		

Single-sign-on	server	configuraVon	 		

Final	PresentaVon	 		
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