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Agenda for today

• Scientific and operational considerations involved in 
planning a epidemiological study

• Data sources in epidemiological studies

• scenarios in which different data sources are best 
used in epidemiological studies



3

Feasibility assessments

• Critical first step to ensure scientific and operational integrity 

of a study

• Ideal study to address a given research question is often not 

wholly feasible

• Purpose

- Characterize circumstances in which it is feasible to address 

research question

- Identify trade-offs between scientific and operational 

considerations
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Scientific considerations
• Outline ideal study to address a given research question

- Define study objectives

- Identify key data elements

-- Exposure of interest

-- Outcome of interest

-- Population

-- Statistical measure

-- Timeframe

- Determine study design (descriptive studies v.s. analytic studies)

-- Subjects selected according to exposure (eg, cohort study)

-- Subjects selected according to outcome (eg, case-control study)

-- Subjects selected according to neither exposure nor outcome (eg, cross-

sectional study)

- Estimate sample size requirement
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Operational considerations

• Identify potential data sources

-- identify data source with sufficient number of patients who meet 

key inclusion and exclusion criteria (eg, diagnosed with indication or 

treated with drug of interest)

• Requirements of review/approval by Institutional Review Boards 

(IRBs) and Clinical Study Evaluation Committee (CSEC)

• Time/funding

-- Typical timelines for local regulatory/ethics approvals
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Data sources used in epidemiological 

studies
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Types of data sources

• Primary data sources

-Data directly collected from study participants for the purposes of 

the study

• Secondary data sources

- Data are collected from existing health care databases or 

medical records, where all of the events of interest have already 

occurred at the time of data are queried

- Collected for administrative/reimbursement purposes by 

insurance provider, as clinical data by general practitioner, or as part 

of universal healthcare coverage
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Advantages of primary data sources

• Data collection is tailored to study objectives, eg: 

- Focus on measurement of confounders

- Availability of lab data

- Capture of less severe diagnoses

- Indication for medication use more explicit

- Capture of inpatient medications, over-the-counter 

medications, and medications taken on as-needed basis

- Can obtain information on clinical assessments needed 

for valid measurement but not universally performed as 

standard of care



9

Disadvantages of primary data sources

• Expensive and time-intensive

• May be infeasible for studies requiring large sample 

sizes or long follow-up

• Many operational considerations, eg: 

-- Subject informed consent

-- Identification, initiation, and management of study 

sites

-- Data monitoring
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Types of secondary data sources

• Unstructured data
---- Data do not already exist in a structured (ie, coded) database
---- Information from individual patient medical records must be abstracted and 

converted into structured data for study purposes

• Structured data
---- Data already exist in a structured (ie, coded) database
---- eg, administrative claims database, registries, surveys.

• Hybrid data
---- Data already existing in a structured (ie, coded) database are supplemented by 

unstructured data
-- Text fields (eg, physician notes) in the database or medical record information are 

reviewed, categorized/coded, and added to the structured database
-- Natural language processing: algorithim-based approach to identify relevant text 

from unstructured data contribute to coded fields
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Data sources for different epidemiological studies

• Clinical epidemiology/ Pharmocoepidemiology

-- Administrative claims database 

-- Clinical registries

• Cancer epidemiology

-- Surveillance, Epidemiology, and End Results Program (SEER)

-- SEER-Medicare linked database (Medicare beneficiaries with cancer)

-- National Cancer Database (NCDB)

• Social epidemiology

-- National Health and Nutrition Examination Survey (NHANES) 
https://www.cdc.gov/nchs/nhanes/index.htm

-- Behavioral Risk Factor Surveillance System (BRFSS)

https://www.cdc.gov/brfss/index.html

-- NYC Community Health Survey (NYC CHS) 
https://www1.nyc.gov/site/doh/data/data-sets/community-health-survey-public-
use-data.page

https://www.cdc.gov/nchs/nhanes/index.htm
https://www.cdc.gov/brfss/index.html
https://www1.nyc.gov/site/doh/data/data-sets/community-health-survey-public-use-data.page
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Clinical epidemiology/ 

Pharmocoepidemiology

• Administrative claims databases

-- eg, government insurance programs, private insurance companies, 

provincial health plans

-- Generally in US and Canada

• Electronic medical record-based databases, healthcare registries 

and record linkage systems

-- eg, general practitioner-based data sources, population-based 

registries

-- few in US, many in Europe
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HCUP User Support (HCUP-US)
The HCUP (pronounced "H-CUP") family of health care databases and related software tools and 
products is made possible by a Federal-State-Industry partnership sponsored by the Agency for 
Healthcare Research and Quality (AHRQ)

The Healthcare Cost and Utilization Project (HCUP, pronounced "H-Cup") is a family of 
health care databases and related software tools and products developed through a 
Federal-State-Industry partnership and sponsored by the Agency for Healthcare 
Research and Quality (AHRQ). HCUP databases bring together the data collection 
efforts of State data organizations, hospital associations, private data organizations, 
and the Federal government to create a national information resource of encounter-
level health care data (HCUP Partners). HCUP includes the largest collection of 
longitudinal hospital care data in the United States, with all-payer, encounter-level 
information beginning in 1988.

https://www.hcup-us.ahrq.gov/partners.jsp
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HCUP User Support (HCUP-US)
The HCUP (pronounced "H-CUP") family of health care databases and related software tools and 
products is made possible by a Federal-State-Industry partnership sponsored by the Agency for 
Healthcare Research and Quality (AHRQ)
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LDS PRICING and REQUEST ORDER FORM

File List - Select the files and years you would like by specifying 

5% or 100% in appropriate cells.

Running Total all Files: $0
Price per 

Year

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 COST 5% 100%

Denominator (Annual) File                                              2006 - 2016 N/A N/A N/A $250 $1,000

To order the QUARTERLY  Denominator (MBSF) file, see SAF Quarterly tab  ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Master Beneficiary Summary (Annual) File                  Begins w/2016 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A $250 $1,000

To order the QUARTERLY  Denominator (MBSF) file, see SAF Quarterly tab  ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Carrier Standard Analytic File                                        - Annual N/A N/A N/A $1,700 N/A

To order the QUARTERLY  Carrier file, go to the SAF Quarterly tab        ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Durable Medical Equipment Standard Analytic File      - Annual N/A N/A N/A $800 N/A

To order the QUARTERLY  DME file, go to the SAF Quarterly tab            ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Home Health Standard Analytic File                             - Annual N/A N/A N/A $300 $2,000

To order the QUARTERLY  HHA file, go to the SAF Quarterly tab            ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Hospice Standard Analytic File                                     - Annual N/A N/A N/A $300 $1,000

To order the QUARTERLY  Hospice file, go to the SAF Quarterly tab     ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Inpatient Standard Analytic File                                   - Annual N/A N/A N/A $400 $3,000

To order the QUARTERLY  Inpatient file, go to the SAF Quarterly tab    ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Outpatient Standard Analytic File                                - Annual N/A N/A N/A $1,000 $7,000

To order the QUARTERLY  Outpatient file, go to the SAF Quarterly tab   ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Skilled Nursing Facility Standard Analytic File           - Annual N/A N/A N/A $300 $1,000

To order the QUARTERLY  SNF file, go to the SAF Quarterly tab            ► QTR N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Provider Master Crosswalk - (must submit DUA/FormB) *see note below N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A $0

(OPPS) Supplemental File - *see note below N/A N/A N/A N/A N/A N/A N/A N/A N/A $0

Inpatient Psychiatric Prospective Payment System (IPF PPS) N/A N/A N/A N/A N/A N/A N/A N/A N/A $3,000

file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
file:///C:/Users/xiw2011/AppData/Local/Temp/7zO0A5A89E5/SAF Quarterly
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Other examples of administrative databases
Examples of Administrative Healthcare Databases in US and Canada

Database Characteristics Eligible Population

US

Group Health Cooperative, Washington HMO 460,000

Kaiser Permanente, Northern California HMO 2.8 million

Kaiser Permanente, NW Division HMO 430,000

Harvard Pilgrim Health Care, New England HMO 1.5 million

Tennessee Medicaid Database Health insurance for recipients of social welfare 1.4 million

New Jersey Medicaid Database Health insurance for recipients of social welfare 700,000

Veterans Affairs Database US veterans 6.1 million

Pharmetrics 26 HMOs 60 million

Healthcore Recipients of health insurance plans 34 million

United Healthcare Recipients of health insurance plans 25 million

Canada
Saskatchewan Health Database, Saskatchewan, 
Canada Provincial health plan 1 million

RAMQ Database, Quebec, Canada Provincial health plan for elderly 750,000

Ontario Health Insurance, Canada Provincial health plan for elderly 1.4 million

Suissa S, et al. Nature Clin Pract Rheumatol 2007; 3:725-732
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Examples of EMR databases and registries
Examples of European Medical Record Databases, Healthcare Registries and Insurance Plans

Database Country Characteristics Eligible Population

General Practitioner Databases

GPRD England GP database 5 million

THIN England GP database 2.7 million

IPCI Netherlands GP database 1 million

PHARMO Record Linkage System Netherlands GP database 2 million

Tayside MEMO Scotland GP database 400,000

HSD-Thales Italy GP database 800,000

Healthcare Registries

Denmark Denmark Healthcare registries Maximum 5 million

Sweden Sweden Healthcare registries Maximum 10 million

Other

Bremen Institute of Prevention Germany
Statutory health insurance 
recipients 13 million

1: General Practice Research Database 2: The Health Information Network 3: Integrated Primary Care Information 
4: Medicines Monitoring Unit 5: Health Services Database
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Examples of coding systems
Example of coding systems

Overview of Coding Schemes Useful in Secondary Database Research

Coding Scheme Content Comments

International Classification of Disease (ICD)
Diseases and 
procedures ICD-9-CM is used for coding diagnoses and procedures, 

ICD-10 is used for causes of death, ICD-10-CM is under 
development; overseen by the World Health 
Organization, maintained in the United States by the 
National Center for Health Statistics

Current Procedural Terminology (CPT) Products, services, and 
some drugs Maintained by the American Medical Association, the 

4th edition is most current; includes services 
performed by providers as well as drugs administered 
during provision of care

Healthcare Common Procedure Coding System 
(HCPCS) Products and services

Maintained by the Centers for Medicare and Medicaid 
Services; covers products and services not in the CPT

National Drug Code (NDC) Drugs Maintained by the U.S. Food and Drug Administration

American Hospital Formulary Service (AHFS) Drugs Published and maintained by the American Society of 
Health-System Pharmacists

Anatomical Therapeutic Chemical Classification 
(ATC) Drugs Maintained by the World Health Organization

ICD-9-CM = International Classification of Disease, Ninth Revision, Clinical Modification; ICD-10-CM=ICD-CM, Tenth Revision.

Harpe SE. Pharmacotherapy 2009; 29(2); 138-53
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ICD Code Problems

• Errors in coding can occur:

---- Improper documentation in the medical record

---- Lack of documentation by provider

---- Medical record coder

- inexperience

- miscoding

---- Unbunding (assignment of codes for each part of a diagnosis-

instead of the overall diagnosis)

---- Upcoding (assignment of codes for higher reimbursement over 

codes for less reimbursement)
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Example of record linkage

Harpe SE. Pharmacotherapy 2009; 29(2); 138-53
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Surgical outcomes
• American College of Surgeons National Surgical Quality Improvement 

Program (ACS NSQIP)

From the patient’s medical chart, not insurance claims: In a study comparing ACS NSQIP data 

to administrative and claims data collected by the University Health System Consortium (UHC) 

program,2 ACS NSQIP identified 61 percent more complications than UHC, including 97 percent 

more surgical site infections.

Risk-adjusted: ACS NSQIP lets you compare apples to apples. Your data is risk-adjusted, based 

on models in use for more than 20 years. Caring for a chronically ill 75-year-old is very different 

from treating a healthy 21-year-old, and quality measures should take these differences into 

account.

Case-mix-adjusted: ACS NSQIP allows a hospital that takes on more complex surgical cases to 

meaningfully calibrate its results against one that performs more straightforward procedures. ACS 

NSQIP accounts for the complexity of operations performed, allowing for more accurate national 

benchmarking.

Based on 30-day patient outcomes: Studies show half or more of all complications occur after the 

patient leaves the hospital, often leading to costly readmissions. ACS NSQIP tracks patients for 30 

days after their operation, providing a more complete picture of their care. either.

https://www.facs.org/quality-programs/acs-nsqip/about#ref2
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Cancer Epidemiology

-- Surveillance, Epidemiology, and End Results Program (SEER)

-- SEER-Medicare linked database (Medicare beneficiaries with 

cancer)

-- National Cancer Database (NCDB)

The nationally recognized National Cancer Database (NCDB)—jointly 

sponsored by the American College of Surgeons and the American 

Cancer Society—is a clinical oncology database sourced from hospital 

registry data that are collected in more than 1,500 Commission on 

Cancer (CoC)-accredited facilities. NCDB data are used to analyze and 

track patients with malignant neoplastic diseases, their treatments, and 

outcomes. Data represent more than 70 percent of newly diagnosed 

cancer cases nationwide and more than 34 million historical records.
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Social Epidemiology
• National Health and Nutrition Examination Survey (NHANES) 

https://www.cdc.gov/nchs/nhanes/index.htm

---- a complex, stratified, multistage probability sampling design

---- nationally representative data on dietary intake, health conditions, and 
objectively measured body weight/height

• Behavioral Risk Factor Surveillance System (BRFSS)
---- Random-digit telephone survey conducted by state health departments on 

independent probability samples of state residents aged 18 years or more. 

---- It is the world’s largest ongoing telephone health system survey, 
containing data from more than 350,000 adults annually.

• https://www.cdc.gov/brfss/index.html

• National Youth Risk Behavior Survey (YRBS)

• NYC Community Health Survey (NYC CHS) 
https://www1.nyc.gov/site/doh/data/data-sets/community-health-survey-
public-use-data.page

https://www.cdc.gov/nchs/nhanes/index.htm
https://www.cdc.gov/brfss/index.html
https://www1.nyc.gov/site/doh/data/data-sets/community-health-survey-public-use-data.page
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Other common data sources

• US Census data

---- American Community Survey (ACS) 

https://www.census.gov/programs-surveys/acs

• https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xht

ml?pid=PEP_2016_PEPANNRES&src=pt

• National Center for Health Statistics

https://www.cdc.gov/nchs/index.htm

https://wonder.cdc.gov/

https://www.census.gov/programs-surveys/acs
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=PEP_2016_PEPANNRES&src=pt
https://www.cdc.gov/nchs/index.htm
https://wonder.cdc.gov/
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Advantages of secondary data sources

• Study can be executed rapidly and inexpensively

• Can be used for studies with large sample size or long follow-up 

requirements

• Operational issues significantly reduced

-- eg, subject informed consent and site management not needed 

(generally)

• Pharmacy information (dispensings) may more accurate than self-

report and medical record, especially for those who are too ill or who 

have died 

• Data linkage with other databases to obtain additional information 

(ie, death, cancer, etc.)
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Disadvantages of secondary data 

sources

• Diagnoses may not be valid, particularly when data have been 

generated for reimbursement purposes

-- eg, recording of rule-out diagnoses

• Data on important confounders, such as disease severity, 

behavior data, etc., and lab results generally unavailable

• Data on over-the-counter and inpatient drug use generally 

lacking

• In databases with high patient turnover, information will be 

significantly truncated

-population-based databases (vs. insurance claims) tend to 

have more stable population
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Choosing between primary and 

secondary data collection

• Need to rank data sources for capturing required data 
elements, eg:
- Sufficient number of patients who meet key inclusion 

and exclusion criteria
- Recording of lab data required for valid measurement of 

outcome
- Routine conduct of clinical assessments required for 

valid measurement of confounding diagnoses

• May consider hybrid approach
-eg, supplementing aggregated secondary data sources 

with medical record review
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Data source considerations

• Choice guided by

- Research question

- Validity of measurement of required data elements

- Capability of addressing sources of bias

- Sample size requirements
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Thank you
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