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Background & Context 



Massachusetts General Hospital 
•  Founded in 1811 
•  Large, complex academic 

medical center  
–  48,000 inpatient admissions  
–  1.5M outpatient visits  
–  100,000 emergency room visits 

•  1,046 licensed beds 
•  25 satellite locations in metro-

Boston 
•  30,000 employees - largest 

private employer in Boston 
•  $ 800 MM in research funding 
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•  Established in 2007 
 
•  Employs a multidisciplinary team of physicians, nurses, analysts, researchers, consultants 

and informatics professionals 
  

•  Serves as an institution-wide resource 
 

Center for Quality & Safety Structure 



•  Hundreds of measures 
tracking to dozens of 
improvement programs 

•  Enormous appetite for data 
and reporting 

Implications: 
•  Impossible to address all 

measures/inputs: need to 
create focus  

Analytics Challenge: Enabling Focus  
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•  Summary, static, PDF reporting 
•  Different designs 
•  Multiple tools & technologies  
•  Hard-coded and labor intensive 
•  Long queue of data requests 

from curious audience 
•  Transition to Epic… 
Implications: 
•  Human Data Integrators not 

sustainable! 

2014: The Business Case for Change 



Healthcare Analytics Strategy & Objectives 



Create focus on most important measures 
•  Provide context to measures 
•  Promote understanding of complex quality measures across wide audience 
•  Promote transparency  
 

Deliver actionable reporting tools that support improvement 
•  Trended data with multiple drill-down (service, unit, provider, patient) 
•  Identify opportunities for standardization, cost savings, improvement 
•  Provide a measurement platform to support process improvement efforts 
 

Build a culture of self-service to reduce analyst burden 
•  Understand audience needs and build tools to meet those needs 
•  Branding of reports with similar look and feel to enhance user experience 
•  Free up analysts from ad-hoc queries to do more complex analytic work 
 

 

Healthcare Analytics Strategy & Goals 



Data Analytics Structure: ‘Data for Quality’ 
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Visualization + Interactivity + Self-Service = Lower Analyst Overhead 
•  Intuitive display works for busy clinicians and executives 
•  Minimal user training 
•  Moving from “dashboards” to “tools” allows users to self-serve 
 

Drive Transparency and Culture Change 
•  Promotes friendly competition 
•  Drives identification & sharing of best practices 
•  Present quality measures in context 
 

Measurable Return on Investment 
•  Easily integrated with existing databases & BI platform 
•  Durable and flexible 
•  Promotes collaboration & data sharing across departments, silos 
 

Why Self-Service Visual Analytics?  

Goals & Desired Impact:  
•  Reduce ad-hoc reporting queue by 75% 
•  Provide more proximal data (3 months faster) 
•  Reduce report refresh times by 50% 
•  Staff working at “top of their license” 

 



Lead in Quality of Care: Hospital Acquired Infections &  

Clinical Process of Care 
•  Create awareness and focus on key safety indicators such as Hospital Acquired Infections 
•  Monitor, measure, analyze and reduce variation in care delivery 
•  Enable conversations with providers about variation and pathways to improvement 
•  Achieve “best decile” performance 

 

Maximize Efficiency: Readmission Reduction 
•  Monitor, measure, analyze trends in readmission rates  
•  Engage clinicians in finding opportunities for improvement and build QI programs 
•  Reduce ad-hoc reporting requests by 50% 
 

 

Key Business Objectives with Visual Analytics 



HEALTHDATAVIZ — UNIQUE EXPERIENCE AND EXPERTISE
HEALTHCARE  | DATA VIZ + DESIGN | TECHNOLOGY
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1.  Building a culture of data: Education & Training 

2.  Building a culture of data: Empowering MGH Analysts to be Doctors, not Order Takers 

3.  Considering Audience: Readmission Summary and Swiss Army Knife 

4.  Drill Downs and Interactivity: Overview > Zoom > Detail 

A few best practices for Mass General Hospital 



We educated members from disparate teams with varied roles: 
Who did we teach:  
•  IT Programmers and Database Architects 
•  Quality and Safety Analysts 
•  Managers and Decision Makers 
 
What did we teach:  
•  Healthcare Data Visualization Best Practices 
•  Tableau for Healthcare Beginner to Advanced 
•  Fundamentals of Data Analysis and Statistics 

How did we build a culture of data driven decision making at MGH?�
Step 1: Education & Training



Analytics from an Order Taker: 
•  Stakeholder places an exact order for reports 
•  Analyst delivers what was requested 
•  Realize the solution does not solve the business need and start over! 

Order Takers provide what was asked for…  
Doctors provide what is needed. 

 

Analytics at the Doctor’s: 
•  Stakeholder presents the business problem 
•  Analyst collaborates to determine the right data and view, developing 

and incorporating subject matter expertise 
•  Iterative feedback leads to data driven decision making! 
 

How did we build a culture of data driven decision making at MGH?�
Step 2: Empowering Analysts to be Doctors, not Order Takers



Know your Audience  
 What does a Business Analyst need 

to know about readmissions? 
What does a CMO need to 
know about readmissions? 



Anticipate Drill-Down Questions:  

 
 

Intuitive Report Navigation 

 Overview                                Zoom                                   Detail 



Implementing Self-Service Visual Analytics:             
Use Cases and Value 



Use Case 
•  Executive view by service 
•  Trend and progress toward goal 
•  Contextual information 

•  When are patients readmitted? 
•  Where are patients readmitted? 
•  Is there a tradeoff between length of 

stay and readmissions? 
•  What do readmitted patients have to 

say about discharge instructions and 
whether they have help at home? 

Measurable Impact 
•  Readmission performance in context 

Use Case: 30-Day Readmissions 

MGH Readmission Tool 



Use Case: 30-Day Readmissions: Population Comparison 

Use Case 
•  Filters by service, MD and MS-DRG 
•  How do readmitted patients differ from 

those who are not readmitted? 

 
 
Measurable Impact 

•  Helped MGH identify patterns of high risk 
patients by disease group & acuity 

•  Implemented improvement programs aimed at 
high risk patients 

•  Uncovered best practices by Service/MD 

MGH Readmission Tool 



Use Case: 30-Day Readmissions - Patient Level 
 

Use Case 
•  Filter by Service, MS-DRG, MD, Payer, Index 

Discharge Date 
•  I want to do a chart review of the 

readmitted patients. May I have a patient list? 

 
Measurable Impact 

•  Clinician engagement in understanding 
who is readmitted and why 

•  Supports departmental M&M process 
•  Reduced ad-hoc reporting by 100% 

MGH Readmission Tool 



Use Case: Clinical Process of Care - Composite View 

MGH Clinical Process of Care Tool 

Use Case 
•  Publicly reported clinical process measures 
•  Executive view of performance at composite 

level 
•  National (CMS &TJC) as well as Medicaid 
•  How are we doing on composite measures 

over time?  

 
Measurable Impact 
•  Identification and improvement on metrics 

without waiting for public reporting 



Use Case: Clinical Process of Care - Individual Measures 

MGH Clinical Process of Care Tool  

Use Case 
•  Drill-down to individual 

measures 
•  How far are we from our 

targets?  
•  Where do we need to improve? 

 
Measurable Impact 

•  Creates focus and energy on 
improving “red” metrics 

•  Steady improvement on new 
measures, sustainability on 
mature measures 



Use Case: Clinical Process of Care - Patient level view 
 

MGH Clinical Process of Care Tool 

Use Case 
•  Filters by Discharge Date, Measure, Service, 

Unit, MD, Compliant/Not Compliant 
•  Which cases did not pass the measure? May I 

have a list? 
•  Used by QA Nurses to educate clinicians on 

documentation & practice 

 
Measurable Impact 

•  Easy identification and RCA for any missed 
case 

•  Reduced ad-hoc data requests by 100%  



Use Case: Healthcare Associated Infections 

MGH Healthcare Associated Infections Tool 

Use Case 
•  Designed to be ‘source of truth’ of infection 

performance measurement 
•  Device Associated Infections (CAUTI/CLABSI) and 

Surgical Site Infections 
•  Multiple stakeholders with multiple ways of 

measuring infections (SIR, rates per device day, N of 
infections, utilization ratio) 

•  Displays trends for different groupings of units 
•  How are we doing over time? 
•  Where are infections occurring? 

 

Measurable Impact 
•  Saved dozens of hours a quarter in 

infection control RN and analyst time 
•  Created focus on CAUTI 



Use Case: Healthcare Associated Infections-Unit Level Details 
 

Use Case 
•  Displays trend for individual units on all 

measures 
•  Select single or multiple units 
•  Provides patient-level details 
•  How is my unit performing? 
•  May I have a list of patients with an infection? 
 

Measurable Impact 
•  Tool helped create focus on CAUTI: big 

opportunity for MGH to improve 
•  CAUTI standardized infection ratios: from 2.11 

(statistically worse) to 0.56 (statistically better) MGH Healthcare Associated Infections Tool 



Measurable Impact: Improving Outcomes for 
Patients and How We Do Our Work 



1.  Created focus on Key Quality Indicators (KQIs) to drive improvement 
•  85% reduction in CAUTI  

•  No Hospital Acquired Condition Penalty 3 years in a row (~$10m) 

•  High reliability on national/state clinical process of care measures: at 90th percentile for most 

2.  Enriched engagement with clinicians around quality measurement and improvement 
•  Readmissions tools support new intervention bundle for high risk patients 

•  Clinical process of care tool supports QI process for national/state quality measures   

3.  Maximized analyst skills and diverted to higher priority, more complex work 
•  Ad-hoc reporting queue virtually eliminated: from ~100 requests a quarter to <5! 

•  Analysts working on higher level projects; clinical staff focusing on clinical work, not reporting 

4.  Established a culture of transparency 

Impact of Self-Service Visual Analytics 



Future Direction with Self Service Visual Analytics 



Future Direction with Visual Analytics 
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Questions? 
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