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National Data Sources for Acute 
Care Surgery: Pearls and Pitfalls for 
Researchers and Readers

Elizabeth Habermann, PhD, MPH
Stephanie Polites, MD
Oscar Guillamondegui, MD

Moderated by: Adil Haider, MD, MPH
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Agenda

 Introduction to Secondary Data Analysis

National Data Sources for Acute Care Surgery

Choosing a Data Source for Your Question

A Surgeon’s Perspective
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What is 
Secondary Data Analysis?
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Secondary Data Definitions

Primary data: 
Data collected directly by the user for a specific purpose

Secondary data: 
Data collected by someone other than the user, for 
some other purpose

Primary data  Secondary data
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National Sources of Secondary Data

Administrative (Billing, “Claims”) Data 

Nationwide Inpatient Sample (NIS)
KID Database

Private Payer Administrative Data
United, Blue Cross Blue Shield, Kaiser
Optum Labs
MMSI 

Medicare 
Medicare-Linked Data

SEER-Medicare
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National Sources of Secondary Data

Cancer Registries or Data
 Surveillance, Epidemiology, and End Results (SEER)
 California Cancer Registry
 National Cancer Database (NCDB)

 Surgery-Specific Data
 Society of Thoracic Surgery (STS)
 American College Surgeons National Surgical Quality 

Improvement Program (ACS-NSQIP)

Other Clinical Sources
 National Trauma Database
 Trauma Quality Improvement Program (TQIP)
 Vascular Quality Initiative (VQI)
 … and others
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+ Advantages to secondary data 
analysis

Saves time

 Inexpensive

No additional respondent burden

Often more data available

Cross-sectional

 Longitudinal
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- Disadvantages to secondary data 
analysis

Lack of control

Population

Sample design

Measures

Data availability/outdated data

Level of observation

Quality of documentation

Data quality control

 “Scoopable”
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+/- Primary vs. Secondary data

Not either/or question

Secondary data analysis can be a good place to start

Generate publication record

Provide preliminary data for grant application
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Benefits and Limitations 
of Secondary Data Research 

Limitations

 Potential for selection bias

 Need to justify methods and 
data to reviewers

 Existing variables may not 
include those of interest

 Delay in studying new 
procedures

 Lack of control

 Outdated data

 “Scoopable”

Benefits

 Cross Sectional or Longitudinal

 Study effects that would be 
impossible or possibly unethical 
to study in RCTs

 Identify nationwide trends

 Inclusion of disadvantaged 
populations

 Often publicly available

 Study rare conditions

 No additional respondent burden

 Lower costs
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Administrative data

Billing information

Can be enhanced with registry/other data in certain 
datasets (NTDB)
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National Data Sources for Acute Care 
Surgery

NIS
 KID

NSQIP
 Must participate

NTDB
 TQIP for Level I and II
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NIS

HCUP Data

Samples 20% US hospitals
Every patient in sampled hospital

Based on state inpatient data files

Can be weighted population data

Multiple ICD-9 diagnosis and procedure codes

Elixhauser comorbidity

No follow-up

©2013 MFMER  |  slide-14

NSQIP

ACS data

Opt-in participation

Cycled sampling

Vascular and general surgery

Only one diagnosis code, multiple CPT codes

Comorbidities and complications

30 day follow-up
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NTDB

ACS trauma data

All verification levels

Patient level inclusion (injury ICD-9 codes)

Comorbidities and complications

Certain ICD-9 codes are collected, varies by 
center
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Choosing a Data Source for 
Your Question
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Patient/Case Identification

Inclusion Criteria for Data

NIS/KID:  All US hospitalizations

*Multiple ICD-9 diagnosis and procedure codes

NTDB:  ISS 9+ (TQIP Level I or II center only)

NSQIP:   Participating center, general and vascular 
surgical procedures (no trauma, cardiac)

*Pediatric NSQIP separate

*Only one ICD-9 diagnosis code

©2013 MFMER  |  slide-18

Demographics and Disparities

Utilization

Outcomes

Benchmarking and Institutional Comparisons
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Demographics and Disparities

Age, gender, race, ethnicity, payer status in most data sources

Utilization

Outcomes

Benchmarking and Institutional Comparisons
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Demographics and Disparities

Utilization

Specific operation or treatment

Cost/charges 

Outcomes

Benchmarking and Institutional Comparisons

Page 8



©2013 MFMER  |  slide-22

©2013 MFMER  |  slide-23

• NIS

• ICD-9 codes to identify perforated PUD

• Outcomes: LOS, mortality, charges
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“The HCUP NIS, SID, and KID contain data on total charges for each hospital in 
the databases. This charge information represents the amount that hospitals billed 
for services, but does not reflect how much hospital services actually cost or the 
specific amounts that hospitals received in payment. In some cases, users may be 
interested in seeing how hospital charges translate into actual costs. 

The HCUP Cost-to-Charge Ratio Files enable this conversion. Each file contains 
hospital-specific cost-to-charge ratios based on all-payer inpatient cost for 
nearly every hospital in the corresponding NIS, SID, or KID databases. Cost 
information was obtained from the hospital accounting reports collected by the Centers 
for Medicare and Medicaid Services (CMS). Some imputations for missing values 
were necessary. 

Users can merge the data elements on the appropriate file to the corresponding NIS, 
SID, or KID databases by the data element hospital identification number (HOSPID). 
Using the merged data elements from the cost-to-charge ratio files and the total 
charges reported in the NIS, SID, or KID databases, users may convert the hospital 
total charge data to cost estimates by simply multiplying total charges with the 
appropriate cost-to-charge ratio. 

HCUP Cost-to-Charge Ratio Files are designed to be used exclusively with the HCUP 
NIS, SID, or KID. These files are unique by year.”
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Demographics and Disparities

Utilization

Outcomes

Complications

Length of Stay

Mortality

Readmission

Benchmarking and Institutional Comparisons
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• NIS 
• Complications by ICD-9 diagnosis or procedure code, no standard 

definition
• In-hospital mortality and complications only, no post-discharge follow-up

• NTDB 
• Standard complication definitions
• In-hospital mortality and complications only, no post-discharge follow-up

• NSQIP
• Standard complication definitions
• 30 day follow-up

• Readmission
• Reoperation
• Mortality
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• Purpose: Identify incidence of and risk factors for readmission

• Methods: Multivariable analysis of risk factors and development of 
risk scoring system with validation cohort
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• NSQIP

• Patients with diverticulitis who underwent associated 
procedure

• Compared outcomes between two techniques
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NSQIP specific variables

• ASA class

• Operative times

• Transfusion volume

• Resident involvement
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Demographics and Disparities

Utilization

Outcomes

Benchmarking and Institutional Comparisons
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• NIS 
• Institutional identifiers and surgeon identifiers
• Institutional characteristics

• NTDB 
• Institutional identifiers
• Institutional characteristics (ACS verification, state verification, others)

• NSQIP
• No institutional identifiers or characteristics
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• NTDB 

• Determined ultrasound and DVT rates per center

• Multivariable analysis
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• State inpatient file

• Used institution and surgeon IDs to determine intraoperative 
cholangiogram rates

• IOC use more reflective of surgeon and institution ID than 
patient characteristics
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Questions & Discussion

habermann.elizabeth@mayo.edu
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