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    Chapter 3   
 Observational Studies       

       Jaeyong     Bae       and     Carl     V.     Asche     

    Abstract     This chapter discusses the use of secondary databases in outcomes 
research. Secondary databases, such as administrative databases and clinical regis-
tries, complement randomized controlled trials (RCTs) by evaluating large sample 
populations with a broader scope. 

 Secondary databases are also relatively more feasible than RCTs due to lower 
costs and greater timeliness. While administrative databases are originally created 
with the purpose of medical billing and administrative services, clinical registries 
are collected to assess and improve quality and outcomes of care. Administrative 
databases used for health outcomes research include (1) hospital inpatient discharge 
data, (2) ambulatory visits data, (3) emergency department visits data, and (4) health 
insurance claims data for both private and public insurers. Clinical registries contain 
more detailed clinical information on diagnoses, treatments, and prescriptions than 
administrative databases.  

        Introduction 

 Health outcomes research studies the effects of health-care interventions, the health- 
care process, and the structure of the health-care delivery system. Outcomes research is 
conducted by two primary means: RCTs and observation studies using secondary data. 
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 RCTs, widely regarded as the “gold standard” for assessment of health-care 
intervention, guarantee excellent internal validity because random assignment of 
subjects to control and treatment groups helps to ensure that the only difference 
between groups is their exposure to the intervention. Despite their inherent advan-
tage in internal validity, a major limitation of RCTs lies in lack of external validity 
or generalizability. RCTs collect data from a targeted population with specifi c clini-
cal relevance, and the sample size is typically limited. 

 Observational studies using secondary databases may fi ll the gaps of RCTs and 
address the lack of generalizability by assessing large sample populations with a 
broader scope. In addition to its advantage of external validity, the secondary data 
analysis is more feasible than RCTs due to lower costs and greater timeliness. 

 The main purpose of this chapter is to overview the use of secondary databases 
in outcomes research and to introduce commonly used secondary databases.  

    Types of Secondary Databases 

 Two primary types of secondary databases used in outcomes research are adminis-
trative databases and clinical registries. An administrative database is originally cre-
ated with the purpose of supporting medical billing and administrative services. In 
contrast to administrative data, clinical registries are collected to assess and improve 
quality and outcomes of care. Provider and hospital characteristics data such as the 
American Hospital Association’s annual survey and area characteristics data such 
as Area Health Resources Files are also frequently used in outcomes research.  

    Administrative Database 

 Two main producers of administrative data are health insurers and government 
agencies. While health insurers create administrative databases such as health insur-
ance claims data for their fi nancial and administrative purposes, federal and state 
government agencies collect administrative data such as hospital discharge abstracts 
to track and monitor health-care utilization and outcomes. Types of administrative 
data used for health outcomes research include (1) hospital inpatient discharge data, 
(2) ambulatory visits data, (3) emergency department visits data, and (4) health 
insurance claims data for both private and public insurers.  

    Strengths and Limitations of Administrative Data 

 There are several advantages to using administrative data in health outcomes research. 
They are readily available, are feasible to obtain and analyze, and cover a large number 
of longitudinal cases with various clinical situations [ 1 ]. Since administrative data are 
already collected for their primary purposes such as medical billing and 
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administration, they are relatively inexpensive to acquire and use. In addition, admin-
istrative databases allow for tracking patients and providers over time and assessing 
time trends because they are made up of population-based longitudinal data. 

 Limitations of using administrative databases stem from the fact that they are not 
collected for research purposes but for medical billing and administration. The two 
primary limitations are coding inaccuracy and lack of clinical detail. Records 
reported in administrative data lack clinical details, such as patients’ comorbidity 
and severity of illness, for comprehensive risk adjustment and analysis. Inaccurate 
or incomplete coding of diagnoses and procedures in administrative data is another 
signifi cant threat to internal validity.  

    Use of Diagnostic and Procedure Codes 
in Administrative Data 

 Administrative data contain information on diagnoses and procedures. Diagnoses 
and procedures are typically coded using the International Classifi cation of Diseases, 
Ninth Revision, Clinical Modifi cation (ICD-9-CM) classifi cation system. ICD-
9- CM diagnosis and procedure codes provide information on the condition of a 
patient and medical services delivered, respectively. 

 Comorbidities or chronic conditions of patients are used for risk adjustment in 
health outcomes research. However, in contrast to clinical data, administrative data 
do not report detailed clinical information regarding comorbidities and complica-
tions. This lack of information may be addressed by using comorbidity indexes. 
Two commonly used methods to identify comorbidities using administrative data 
are the Charlson index and the Elixhauser index [ 2 ,  3 ]. The Charlson Comorbidity 
Index contains 19 comorbidities, defi ned using ICD-9-CM diagnosis codes. It also 
provides weighed scores to predict mortality and other outcomes. As an alternative 
to the Charlson Comorbidity Index, Elixhauser and her colleagues developed a list 
of 30 comorbidities based on ICD-9-CM diagnosis and procedure codes. 

 In addition to comorbidities, complications or adverse events can be captured 
using diagnosis and procedure codes in administrative data. For example, the 
Agency for Healthcare Research and Quality (AHRQ) developed patient safety 
indicators (PSIs) to identify hospital complications and adverse events following 
surgeries, procedures, and childbirth [ 4 ].  

    Examples 

    Health-Care Utilization Project 

 The Healthcare Cost and Utilization Project (HCUP) is a set of health-care data-
bases maintained by the AHRQ [ 5 ]. The HCUP is the largest encounter-level hospi-
tal administrative database with all-payer information in the United States. 
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It contains more than 100 clinical and nonclinical variables including principal and 
secondary diagnoses and procedures, patient demographics, admission/discharge 
status, total charges, length of stay, and information on the primary payer for each 
hospital stay. 

 The HCUP consists of a series of national and state-level databases: (1) the 
National Inpatient Sample, (2) the State Inpatient Databases, (3) the Nationwide 
Emergency Department Sample, (4) the State Emergency Department Databases, 
(5) the State Ambulatory Surgery and Services Databases, and (6) the Kids’ Inpatient 
Database. The National Inpatient Sample (NIS) is a nationally representative data-
base of US hospital inpatient discharges. It is a 20 % stratifi ed sample of discharges 
from all US community hospitals, containing 7 million hospital stays each year. 
Each discharge record includes a specifi c weight, which enables the generation of 
national estimates of inpatient care utilization. The State Inpatient Databases (SID) 
are state-specifi c databases capturing all inpatient discharges for 47 participating 
states. The HCUP also includes other nationwide and state-specifi c databases of 
hospital-based emergency department visits (the Nationwide Emergency Department 
Sample and the State Emergency Department Database), ambulatory surgery and 
other hospital-based outpatient visits (the State Ambulatory Surgery and Services 
Databases), and pediatric inpatient visits (the Kids’ Inpatient Database).  

    National Hospital Discharge Survey 

 The National Hospital Discharge Survey (NHDS) is a representative national sam-
ple of inpatient discharges from nonfederal short-stay hospitals, administered by the 
National Center for Health Statistics (NCHS) and the Centers for Disease Control 
and Prevention (CDC) [ 6 ,  7 ]. For example, the 2007 NHDS collected data for 
approximately 366,000 inpatient discharges from 422 hospitals, equivalent to a 
national estimate of 34.4 million discharges [ 7 ]. 

 The NHDS contains information on patient demographic characteristics, princi-
pal and secondary diagnoses and procedures, length of stays, sources of payment, 
and patient discharge disposition. The NHDS uses multistage probability sampling 
procedures to allow for generating nationally representative estimates of inpatient 
services.  

    National Ambulatory Medical Care Survey and National 
Hospital Ambulatory Medical Care Survey 

 The National Ambulatory Medical Care Survey (NAMCS) and the National Hospital 
Ambulatory Medical Care Survey (NHAMCS) are representative national samples 
for ambulatory visits [ 8 – 11 ]. Both surveys are administered by the National Center 
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for Health Statistics (NCHS) at the Centers for Disease Control and Prevention 
(CDC). NAMCS collects health-care data provided by nonfederal offi ce-based phy-
sicians, whereas NHAMCS collects health-care data provided by nonfederal hospi-
tal outpatient departments (OPDs) and hospital emergency departments (EDs). 
Both NAMCS and NHAMCS contain information on patient demographic charac-
teristics, health status (reason for visit, chronic conditions), physician and hospital 
characteristics (specialty, practice ownership, predominant payer model), and geo-
graphic characteristics. Both surveys use multistage probability sampling proce-
dures to allow for generating nationally representative estimates of ambulatory 
medical care services in the United States.  

    Medicare Databases 

 Medicare is a federally funded program that provides health insurance coverage 
primarily for the elderly [ 12 ]. More than 97 % of persons aged 65 or older in the 
United States are covered by the Medicare program. All Medicare benefi ciaries 
are entitled to coverage of acute care hospitalizations and stays in skilled nursing 
facilities (Part A), and most of the Part A benefi ciaries also enroll in Part B, 
which covers physician, outpatient, and home health services. The Centers for 
Medicare & Medicaid services (CMS), which administers Medicare, collects and 
maintains claims records of inpatient and outpatient visits for Medicare 
benefi ciaries. 

 Medicare claims include diagnosis and procedure codes as well as benefi ciary, 
physician, and facility identifi ers, which enable researchers to track health-care uti-
lization and outcomes across multiple providers. Primarily based on claims records, 
CMS constructs and houses a variety of administrative databases available to health 
services researchers [ 13 ]. One example of these databases is the Medicare Provider 
Analysis and Review (MEDPAR) fi le containing claims records for inpatient hospi-
tal and skilled nursing facility stays for fee-for-service Medicare benefi ciaries [ 14 ].  

    Medicaid Databases 

 Medicaid is a joint federal-state program that pays for health-care services for the 
poor and the disabled. Medicaid is administered by individual states with federal 
oversight by CMS. Medicaid claims data is a unique and crucial resource to assess 
health-care utilization and outcomes of underserved groups such as racial and eth-
nic minorities, low-income people, and people living with disabilities. 

 Medicaid databases are obtained from either CMS or individual states. CMS col-
lects Medicaid eligibility and claims data reported by individual states through the 
Medicaid Statistical Information System (MSIS) [ 15 ]. Several databases, including 
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Medicaid Analytic eXtract (MAX) data, are extracted from the MSIS [ 16 ]. The 
MAX data are a set of benefi ciary-level data fi les containing information on eligibil-
ity, demographics, and claims for inpatient care, long-term-care, and other services 
including ambulatory care and prescription drugs [ 17 ]. State-specifi c Medicaid 
claims data are also available through individual states.  

    MarketScan Databases 

 The Truven Health MarketScan Commercial Claims and Encounters database is a 
proprietary database that contains enrollment information and claims data for 
inpatient care, outpatient care, and drug prescriptions from large self-insured 
employers [ 18 ]. There are several advantages of using the MarketScan claims 
database in outcomes research [ 19 ]. First, the MarketScan database captures a full 
spectrum of care including inpatient services, ambulatory care services, and drug 
prescriptions. The database also enables researchers to track patients across health 
plans over multiple years. Finally, the MarketScan database contains comprehen-
sive information on outpatient prescriptions to track drug use patterns and pre-
scription trends.  

    Clinical Registries 

 Clinical registries are collected to identify patients with particular diseases and con-
ditions, track clinical practice patterns and outcomes, and improve quality and out-
comes of care. They contain more detailed clinical information on diagnoses, 
treatments, and prescriptions than administrative databases.  

    Strengths and Limitations of Clinical Registries 

 Clinical registries are more appropriate for outcomes research than administra-
tive databases are because the data are collected for the purpose of quality mea-
surement and improvement. They are also considered as the most effective 
resources to measure quality of care and assess effectiveness of interventions. 
Data derived from clinical registries have advantages in completeness and accu-
racy compared to administrative databases. Clinical registries also have limita-
tions. Clinical registries are more burdensome and costly to collect than 
administrative databases. In addition, they are generally focused on specifi c con-
ditions or populations.   
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    Examples 

    Surveillance, Epidemiology, and End Results (SEER) Program 

 The Surveillance, Epidemiology, and End Results (SEER) Program is a population- 
based cancer registry maintained by the National Cancer Institute, representing 28 
% of the US population [ 20 ]. The SEER Program registries contain data on patient 
demographics, primary tumor sites, stages of cancer, dates of cancer diagnosis, 
dates of death, and causes of death.  

    Provider Characteristic Data 

    American Hospital Association Annual Survey databases 

 The American Hospital Association (AHA) Annual Survey databases have more than 
1,000 fi elds of data for over 6,000 hospitals representing all short-term general acute 
hospitals in the United States. They include demographic information, organizational 
structure, facilities and services, utilization data, community orientation indicators, 
physician arrangements, expenses, and staffi ng [ 21 ]. The AHA annual survey is 
linked to other administrative databases to provide information on hospital character-
istics such as teaching status, ownership, number of beds, and rural/urban location.  

    American Medical Association Physician Masterfi le 

 American Medical Association (AMA) Physician Masterfi le contains current and 
historical information on all physicians in the United States [ 22 ]. Specifi cally, the 
AMA Physician Masterfi le includes data including physician name, demographic 
information, address, history of prior locations, type of practice, and medical school 
information.   

    Area Characteristic Data 

    Area Health Resources Files 

 Area Health Resources Files (AHRF) data contain more than 6,000 variables for 
each of the nation’s counties and are available from the Health Resources and 
Services Administration (HRSA) to link data on health facilities, health professions, 
measures of resource scarcity, population health status, area economic activity, 
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health training programs, and socioeconomic and environmental characteristics of 
individual counties [ 23 ].  

    Dartmouth Atlas of Health-Care Data 

 The Dartmouth Atlas of Health Care database provides a variety of measures at dif-
ferent geographic levels, including state, county, hospital service area (HSA), and 
hospital referral region (HRR) [ 24 ]. Measures in the Dartmouth Atlas database 
include Medicare spending and mortality rates, variation in the care of surgical con-
ditions, and health-care supply such as number of hospital beds and physicians by 
specialties.    

    Conclusion 

 Observational studies using secondary databases have been prevalently used in out-
comes research due to their advantages in generalizability and feasibility. There are 
two primary types of secondary databases: administrative databases and clinical 
registries. 

 Provider/hospital characteristics data and area characteristics data are linked 
with administrative data or clinical registries to provide information on provider and 
area characteristics. There are numerous administrative and clinical registry data 
sets available with their own strengths and weaknesses. Thorough assessment of 
potential databases, considering their strengths and weaknesses, is necessary to con-
duct observational studies using secondary databases.     
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