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American Academy of Family Physicians

• Founded in 1947, the AAFP represents 110,600 physicians and 

medical students nationwide. It is the only medical society devoted 

solely to primary care.

• Approximately one in four (2.14 X 108/yr) of all office visits in the 

US are made to family physicians. Today, family physicians provide 

more care for America’s underserved and rural populations than any 

other medical specialty. Family medicine’s cornerstone is an 

ongoing, personal, patient-physician relationship focused on 

integrated care.



Big Data: Primary Care Edition

• Same Four V’s

• Volume (Scale)

•Velocity (Streaming)

•Variety (Forms)

•Veracity (Uncertainty)

• We are not talking about spreadsheets with thousands of rows or  

million record SQL databases 



Big Data Doesn’t Create Itself

• 3.7 x 107 admissions to 5.7 x 103 hospitals in US

• 1.0 x 109 visits to 1.6 x 105 offices (56% primary care)

• 70% of all visits are to practices of 5 or less physicians

• 21 EHR systems used by 85% of MU attested FPs



Take Aways

• Data collection must be a by-product of routine care

• Reduce the complexity and delay of feedback to the point-of-care

• Care teams must apply population health management and 

personalized medicine as complementary

•Vendors and organizations must compete on service, not data
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Why is Big Data Vital to Healthcare

• Big data = Next Gen Analytics

•Novel analytic tools to combine structured & unstructured data

•Current challenges

•What is means to organizations

•Value proposition

•Where/How to start



Big Data Sources in Healthcare
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Consumer 
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Approach to Big Data

• Big data = data source for analytics and performance 

management & performance improvement

– Pilot: Declare the past, diagnose the present, foretell the future. 
~Hippocrates

– Assess organizational readiness, resources, and requirements

• A fool with a tool is still a fool. ~Grady Booch

– Impact of big data will depend on integration of insights with 
people and processes
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Outline

• Definition of big data

• Why do we need big data

• How can we use big data to build a learning health care 

system



What do I mean by “big data”?

• Structured and unstructured data from various sources

• Patients

• Electronic medical records

• Tests & results

• Recommendations 

• Transformed into usable, actionable data that can be used to 

improve the quality and safety of health care



More than 50% of medical treatments are used without 

sufficient proof of their effectiveness. *

• Evidence is not available when needed to guide clinical 
decision-making

• Evidence is not applied for effectiveness and efficiency

• The result? �Errors and waste 

• The opportunity: To build knowledge development and 
application into health care so we can:

• Improve today’s care

• Address the growing demand for evidence based care 
in the future.

*Hastings Center Report, 2013

IOM 2008 Roundtable on Evidence-Based Medicine



Our vision for Big Data:

Learning health care systems

Figure from Group Health 

Research Institute, in 

Greene SM, et al. Annals 

of Internal Medicine, 

2012.



Clinical research is slow

• RCTs have been considered 

the mainstay of clinical 

research

• Traditional RCTs are slow and 

expensive

• rarely produce findings 

that are easily put into 

practice.



Clinical research is not relevant to practice

• Traditional RCTs study the effectiveness of treatments 

delivered to carefully selected populations under ideal 

conditions.

• This makes it difficult to translate results to the real world.

• Even when we do implement a tested intervention into 

everyday clinical practice, we often see a “voltage drop”—a 

dramatic decrease in effectiveness.

“If we want more evidence-

based practice, we need more 

practice-based evidence.”
Green, LW. American Journal of Public Health, 2006.



We can do better…especially with the 

promise of BIG DATA

• Increased use of electronic medical records provides data 

that’s:

• Abundant

• Inexpensive 

• Info on diverse people, their treatments, and their 

outcomes

• Unbiased  

• Administrative claims data is also becoming more available. 



Dr. Greg Simon: “Patients and providers are both creators and 

consumers of the latest information.  All experience contributes 

to evidence.”

• Allows for the creation of a “learning healthcare system”

• IOM defines this as a place where “each patient experience 

naturally reflects the best available evidence and, in turn, 

adds seamlessly to learning what works best in different 

circumstances.”*

*IOM Roundtable on Evidence-Based Medicine, 2008



Many research networks are now aggregating data 

across multiple and diverse health care organizations 

and systems

• Increasing the generalizability of research findings. 

• Enhancing the study of rare exposures and outcomes.

• Improving statistical power.



NIH’s Healthcare System Research 

Collaboratory

• Partnerships between academic researchers and health care 
delivery organizations.

• Conducting pragmatic clinical trials under real-life conditions 
to compare the effectiveness of various approaches to a 
clinical need. Examples:

• Preventing hospital-acquired infections

• Improving colon cancer screening

• Preventing suicide attempts



Pragmatic clinical trials: Fewer exclusions 

allow for a broader subset of participants

Traditional RCT PCT

Efficacy, 
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Figure provided by Gloria Coronado, PhD, Kaiser Permanente Center for Health Research



Efficient uses of data � speeds discovery and 

translation

Use of electronic health records (EHRs)

• EHRs allow efficient and cost-effective, 

recruitment, data collection, and participant 

communication, monitoring, & follow up.

Randomization of treatment alternatives 

based on normal health care operations

• This sometimes mean randomizing at the clinic or 

provider level (“cluster randomization”).



Big data can help address all of these 

Reaching patients 
with complex, 

comorbid problems 
and those most in 

need.

Typical clinical 
settings, so findings 

often are feasible for 
real-world uptake.

Questions important 
to providers, patients, 

administrators, or 
policymakers.



Pragmatic clinical trials using big data can 

improve health care quality and safety

Actionable

Designed around 

application to 

practice, with an 

emphasis on 

successful 

implementation.

Patient-centered

Research questions 

and goals are strongly 

aligned with patient-

centered research 

and care.

Relevant

Transparent reporting 

of results that are 

focused on issues and 

data that are relevant 

for making decisions 

and taking action.



Examples

• The FDA’s Mini-Sentinel

• A rapid-response electronic safety-surveillance system 

• Monitors drugs, devices, and vaccines in a population of 
more than 120 million people. 

• eMERGE

• A network of ten health institutions

• Studies link genomic information to EMR data to discover 
genetic causes of disease



THE RESULT: Benefits to public health of 

big data research

• Better access to evidence for use in clinical decision making

• Improved public health surveillance

• Ability to detect and manage epidemics such as:

• e. coli outbreaks

• flu pandemic

• Improved ability to target services such as 

• cancer screening 

• routine monitoring of patients with chronic illnesses to specific 
populations.

• Improved patient safety, fewer medical errors (e.g. Vioxx)



Patient privacy, proprietary business interests

• Cultural and ethical problems must to be addressed.

• We must protect patient privacy

• We must acknowledge the need for individual institutions to 

maintain some control over data

• Oversight policies and practices must be developed that will 

eliminate barriers to sharing information and prevent losing 

precious opportunities to improve care and save lives 

• Moral consideration must be given to harm that can occur 

when physicians do not have information needed to 

determine which approaches work best



Relevance, reduction of waste, improved 

safety and quality and value

Thank you

Diana Buist

Buist.d@ghc.org
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Thank you...

... for attending today’s editorial webinar discussing effective uses of “big data” in healthcare.

We also thank our panelists, Diana S.M. Buist, senior investigator and epidemiologist, Group Health

Research Institute; Dr. Jason Mitchell, director of the Center for Health Information Technology at the 

American Academy of Family Physicians; and Dr. Steven Spalding, director of the Center for 

Pediatric Rheumatology and Immunology at the Cleveland Clinic.

Expect a follow-up e-mail within two weeks. For more information,

send an e-mail to webinars@modernhealthcare.com

For more information about editorial webinars in 2014,

please visit modernhealthcare.com/webinars 
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