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Disclaimer

lViews expressed in this presentation are based on the 
author's personal views and experience, not present any 
organization or authority. 

lAll data in this slides were acquired from the published 
reports or papers or website https://www.medicare.gov/, 
https://www.qualitynet.org/.
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Rationale & Agenda of this talk

lA concrete example of how real world big data are being 
used in the U.S.

ØNational wide claims data, registry data, electronic health 
records, etc.

Ø In the scope of healthcare policy and clinical decision making

lThe first-hand observation and understanding of:
Ø the status of application of healthcare big data in the U.S. 
Ø the opportunities of data scientists with statistics background 

in the U.S.
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Introduction
CMS: Centers for Medicare & Medicaid Services
Hospital Compare: has information about the quality of care at over 
4,000 Medicare-certified hospitals. People can use Hospital Compare to 
find hospitals and compare the quality of their care.
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Hospital Compare
l Hospital Compare overall rating: Summarizes up to 57 quality measures shown on 

Hospital Compare into a single star rating, making it easier to compare hospitals side by 
side.

l General information: Name, address, telephone number, type of hospital, and other general 
information about the hospital.

l Survey of patients’ experiences: How patients recently discharged from the hospital 
responded to a survey about their hospital experience. The survey asked questions such as 
how well a hospital’s doctors and nurses communicated with the patient.

l Timely & effective care: How often a hospital gives recommended treatments for certain 
conditions, such as heart attack, influenza, cancer, and blood clots; how quickly 
recommended treatments are administered; and how often a hospital follows best practices 
to prevent surgical complications.

l Complications & deaths: How likely it is that patients will have complications while in the 
hospital or after certain inpatient surgical procedures, and how often patients died within 30 
days of being in the hospital for a specific condition.

l Unplanned hospital visits: Whether patients return to a hospital after an initial hospital 
stay or outpatient procedure, and how much time they spend back in the hospital.

l Use of medical imaging: How a hospital uses outpatient medical imaging tests (like CT 
scans and MRIs).

l Payment & value of care: How payments made for patients treated at a particular hospital 
compare to all hospitals nationally, and the value of care provided by individual hospitals.
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Value-based care has emerged as an alternative and potential replacement 
for fee-for-service reimbursement based on quality rather than quantity.
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Hospital Readmissions Reduction Program
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The Measures and the Data Source
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l Claim based measures:
Ø National wide claims data

(Preprocessed MEDPAR files)

l Hybrid measures:
Ø National wide claims data
Ø EHR data

l Related research:
Ø National wide claims data
Ø EHR data
Ø American hospital association 

survey data
Ø Denominator files
Ø …



The process of developing a measure
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vIdentify the cohort
ü Condition/procedure specific or hospital wide
ü Inclusion criteria/Exclusion criteria

vFit a risk adjusted model:
ü Adjust for comorbidities, age, gender
ü Adjust for principal discharge diagnosis, etc. 

vCalculate the estimate (a ratio) for hospital-specific 
quality-of-care signal

vCalculate the confidence interval for the ratio
vReliability test, validity test, etc. 
vEmpirical focused analysis (EFA), Social economic status 

adjustment, etc.



The statistical methodologies and models 

vHierarchical generalized linear model (HGLM)
vLatent variable model
vBayesian framework, MCMC
vBootstrapping for confidence interval
vRatios like predicted over expected, observed over expected, 

etc. 
vSurvival analysis method in research or EFA.
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Every Measure involves:

vA Balance among Scientific methodology, Clinical 
meaningfulness, Face validity (Public acceptance), Measure 
implementation

vA Choice between Sensitivity and Specificity
vCollaborative work among multiple groups of people from 

Measure develop team, Working Group, CMS, Expert Team, 
will go through public comments, and endorsed by National 
Quality Forum (NQF)

vAim for a fair comparison of Quality of Care among Hospitals
vSome criticism and debate going on all the time
vMore challenges on the way
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Some thoughts about Using Healthcare Big data

vData accessibility 
üThe people who have the data who have the power
vData Quality
üVolume, Velocity, Variety
vThe analysis software/algorithm need to be upgraded for big 

volume data.
vThe way of thinking & logic are important 
vUnderstanding of the particular field of interest is crucial
vCross-functional collaboration is necessary
vAn exciting field
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Another related subtopic

qThe status of application of healthcare big data in the U.S. 
ØAuthorities
ØSmall start-up companies
ØBig pharma companies

qThe opportunities of data scientists with statistics background 
in the U.S.

ØObservations from my classmates, colleagues, friends
ØObservations from conference talks
ØObservations from Seminars 
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Thank you.

Any Questions?
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