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Objectives

• Discuss importance collecting and analyzing demographic 
subgroup data
• Race and Ethnicity
• Socioeconomic Status
• Insurance

• Discuss barriers and opportunities for demographic subgroup 
data collection and analysis
• Variability and Missing Data in Electronic Health Records
• Federal policies and Meaningful use

• Research on efforts to improve missing demographic data



Race and Ethnicity  and Health Disparities
• Race and ethnicity are associated with substantial differences in access 

to care, utilization of health care services, and health outcomes in the 
US, particularly for African-Americans and Hispanics.1

• In America, the gap in life expectancy between Asian women and high-
risk urban black men is as high as 20.7 years.2

• Observational studies and some prospective clinical trials show strong 
associations by race and ethnicity for disease prevalence, severity and 
outcome.3

• Colon cancer, ESRD, MRSA infections, PTSD, CKD, HTN, DM, 

• Associations by race/ethnicity often confounded by the complex 
interplay of socio-environmental factors. 3
• SES
• Insurance
• Discrimination
• Acculturation

1. Anderson, Nahm, Califf. Under Review
2. Murray et al. Plos 2006. e260.
3. Braveman et al. JAMA 2005;294:2879-2888.



Race and Ethnicity in Clinical Research
• Significant debate still exists about the importance of documenting 

race and ethnicity in clinical research
• Pros- plethora of literature demonstrating health disparities,  collection 

better directs interventions
• Cons- greater genetic variability within racial groups than between 

groups, misclassification issues that beset research, and concern that 
health disparities will perpetuate discrimination.1

• Several federal regulations to encourage the routine collection and 
reporting of race and ethnicity in clinical research.2

• Revised Minimum OMB Categories required by the NIH and 
recommended by the  FDA

• Standards endorsed by IOM, AHRQ
• Meaningful Use- >50% race/ethnicity, use OMB

• Paucity of data on the quality of demographic data in electronic health 
records2

1. Schwartz.NEJM 2001.
2. Anderson et al. Under review 



Self-Reported vs Administrative Race/Ethnicity Data 
With Veteran Affairs

Boehmer, U. Am J Public Health. 2003 



Socioeconomic Status (SES)
• Paucity of data on the availability of SES data in the EHR

• Experience in Duke EHR 
• Years of Education– 0% of the time
• Occupation- 0.56% of the time

• About 2500 patients out of >4,400,000 have this data 
collected.

• Paucity of availability of data in RCTs

• Increasing use of geocoded neighborhood-level SES variables in 
observational studies
• More recently, the use of SES data within Medicare 



Pragmatic Clinical Trials
• PCTs represent opportunities and challenges for yielding information on 

heterogeneity of treatment effect (HTE) for racial and socioeconomic status 
subgroups

• Pros-
• Board population inclusion 
• Larger populations than clinical trials
• Potential  to yield meaningful information on populations previously not well-

represented in traditional clinical trials.
• Demonstrate the promise of EHR as robust source of data 

• Cons-
• Electronic health record data can be missing race and ethnicity information on 

most of its patients
• Demographic data may have unknown degree of inaccuracy. 
• Standardization significant issue and may be a barrier to inter-institutional 

analyses
• Race and SES too correlated to measure both
• Socioeconomic status will be unavailable and/or very incomplete 
• Given clustering in trials, statistical power may not be adequate to examine 

subgroup differences for demographic groups. 



Demonstration Projects- Race and Ethnicity 
Categories Data Collection



Demonstration Projects-Data Collection on  SES 
and Insurance Status



Race and Ethnicity Distribution of Health Plan Membership 
in Kaiser Permanente Southern California 

Derose SF et al. Medical Care 
Research and Review. 2012:
70(3)330-345
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Race and Ethnicity of Duke University Health 
System Patients 

Provided by Duke Enterprise Warehouse, 
Geospatial Analyst, 8/1/2014

è



Indirect Estimation for Missing Race Data
• Indirect Estimation for Race and Ethnicity has been encouraged by the 

Agency for Healthcare Research and Quality and the Institute of 
Medicine1

• Organizations currently using these data:
• Kaiser-Permanente Geographically Enriched Member Socio-

demographics datamart (GEMS)2

• Medicare3

• Health plans (Aetna)
• Several methods developed to estimate missing race data in EHR and 

administrative records3

• Surname 
• Geocoding only
• Bayesian Surname Geocoding
• Bayesian Improved Surname Geocoding

1. IOM Race, Ethnicity, and Language Data: Standardization for Heath Care Quality Improvement. 200
2. http://share.kaiserpermanente.org/static/cb_
annualreport/reports/docs/2011_chapters/cb11_healthy_people.pdf 
3. Bonito AJ, et al. Creation of New Race-Ethnicity Codes and SES Indicators for Medicare
Beneficiaries. AHRQ Publication No. 08-0029_EF.  January 2008

http://share.kaiserpermanente.org/static/cb_


Capabilities at Duke for Indirect Estimations 
for Race/Ethnicity and SES 

• Implemented automated address standardization and geocoding 
process

• SAS Data Management Studio (formally DataFlux)
• Verify, standardize, and geocode address information coming into 

the Enterprise Data Warehouse. 
• USPS Quality Knowledge Base and TomTom+6 street-level geocoding

• Patients  assigned rooftop coordinates (latitude/longitude)

• Addresses refresh nightly, takes 1 hour. Usually 2000-3000 
addresses processed. 



Demographic and Socioeconomic Data Linkage 
into Duke Medicine Enterprise Data Warehouse

• Common Fund Supplement awarded Sept 2013
• Understand if indirect estimators for race/ethnicity and SES could be 

implemented in health systems
• Census data extracted, transformed, and loaded into Duke Medicine’s 

EDW
• US Census Bureau’s 2010 Summary File 1
• American Community Survey (2007-2011)

• Socioeconomic status
• Racial information

• Addresses assigned to a census block group FIPS code and 
combined with census race and ethnicity, as well as 
socioeconomic,  data



TEXTUAL ADDRESS SOURCE DATA

123 Oake Str.
Anytown, NC

· Abbreviations
· Misspellings
· Missing elements

VERIFY
VERIFICATION STATUS DATA

Verification Flag = Yes
Updated on: April 10, 2014

STANDARDIZED ADDRESS DATA

123 OAK STREET
ANYTOWN, NC 12345-4567
DURHAM COUNTY

GEOCODED DATA

Latitude: 36.008348
Longitude: -78.937205
County FIPS Code: 34567
Block FIPS Code: 345678912345678

STANDARDIZE

GEOCODE

• 4,080,966 patient address 
records (82.2% of total) have 
been verified and 
standardized

• 87.7% of standardized patient 
address records have been 
geocoded

• Geocoded records are 72.1% 
of total patient address 
records



Bayesian Improved Surname Geocoding
• Indirect estimation approach using Baye’s Theorem1,2

• designed and utilized to account  for missing race and ethnicity in 
administrative data

• Insurance Plans
• Kaiser Health System

• Individuals are assigned a set of probabilities for membership in each 
racial/ethnic group given their surname and place of residence. 

• Inputs for calculation:
• the probability of a selected race given surname 
• proportion of all people in US who self report being race i who reside in 

Census Block Group k 
• Data Input

• 2010 Census Data
• 2000 Surname File
• Electronic Health Record (name, address, race)

• Data Output
• Set of probabilities for 6 races
• Race cutpoint chosen if a particular probability reaches 0.50. 

1.Elliot, MN et al. Health Serv Outcomes Res Method 2009. 9:69-83
2. Derose, SF. Medical Care Review and Review 2012. 70(3) 330-345. 



2000 Surname File

Word et al. Demographic Aspects of Surnames for Census 2000 



2000 Surname File- Probability of 
Race/Ethnicity for Supplement Investigators



2010 Census Block Group Data Sample 
Population



Sample BISG Imputation Probabilities from 
Sample  Population

BISG Assigned Race Category from based on calculated race 
probability > 0.50 



Pilot  Testing of BISG Algorithm Using General 
Cardiology Clinic Patient Population

• Pilot population of 447 patients
• Surname data available on 90.2% of patients
• 76.7% addresses able to be assigned to block group 

Census Data
• Slightly better than geocoded percentage for all of 

Duke patients- 72.1%
• Imputation of Missing EHR Race/Ethnicity Data 

(n=14)
• White=10
• Black=2
• No imputation=1 (no probability greater than 

50%)



Pilot Experience with BISG in Duke Data



SES Index
• Utilized previously validated SES index score1,2

• Created based on measure popularized by Kreiger1

• Developed to help understand health and health disparities
• Validated by AHRQ for use in Medicare Data

• SES score- multidimensional construct accounting for wealth, 
income, education, housing, and occupation2

• Assignment of SES index score at block group level
• 211,267 block groups in US

Krieger N, et al.Am J Epideiol. 2003;57(3):186-99
Bonito AJ, et al. Creation of New Race-Ethnicity Codes and SES Indicators for Medicare
Beneficiaries. AHRQ Publication No. 08-0029_EF.  January 2008



Socioeconomic Index Score



Integration of SES index score in DEDUCE 
Research Portal

• SES score1

• Census block group SES index scores calculated using 8 variables
• Scores then assigned to all patients whose addresses were able to 

be geocoded
• N=2,070,519 in Duke Health System
• Range 35-78

• SES index quartiles created for use in research
• SES Q1- 35-48
• SES Q2- 49-51
• SES Q3- 52-55
• SES Q4- 56-78

Bonito AJ, et al. Creation of New Race-Ethnicity Codes and SES Indicators for Medicare
Beneficiaries. AHRQ Publication No. 08-0029_EF.  January 2008



Implementation of SES Index within Duke Medicine 
Health System’s Research Infrastructure



Socioeconomic Status and Clustering of Patients with 
High ED Utilization in Durham County



Limitations

• SES index
• Validation needed for SES  within respective health systems, but 

efforts hampered by high degree of missing data
• Strength is that the index score would be identical across health 

systems.
• BISG imputation helps, but not perfect

• No data on names occurring less than 100 times
• Does not predict multi-racial and AIAN individuals well.
• If block group or surname missing, will need to use less accurate 

imputation methods. 
• Slightly lower accuracy with women 
• Surname file due to be updated (expected in 2015)

• Automated Algorithm behind DUH firewall
• Need to understand how to make data and algorithm generalizable



Ongoing Work

• Implementation and Validation of BISG in Duke EHR
• Understand how to make BISG imputation and SES index variables 

available to demonstration projects interested
• Systematic Review to Examine Methodology currently used to 

examine subgroup analyses in PCTs, with a focus on CRTs
• Simulation Modeling Experiments to Better Understand how to 

Detect HTE for Demographic Subgroups in Cluster Randomized 
Trials. 
• Computer Simulations using select disease processes (CHF) with 

known survival outcomes and treatment effect by race and ethnicity



Conclusions
• Pragmatic clinical trials will include broader and larger 

populations than  most phase 3 RCTs. 
• These trials may yield new information for across racial, 

sex, and socioeconomic subgroups.
• Relative importance of demographic data collection and 

subgroup analysis will need to be determined for NIH and 
PCORI leadership and investigators. 

• Investigators will likely need to plan for missing 
racial/ethnic and SES data. 
• Geospatially derived information could help to 

supplement missing  race, ethnicity, and SES across 
health care systems. 
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NIH Proposed Policy to Enhance Transparency

• Proposing to issue a policy to ensure that all NIH-funded clinical 
trials are registered and have summary results in 
ClinicalTrials.gov

• Compliance with the policy will be a term and condition in  the 
Notice of Grant and a contract requirement in the Contract 
Award. 



Duke Response to NPRM FDAAA- Race and 
Ethnicity


