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What is AHRQ? 

The Agency for Healthcare Research and Quality (AHRQ) 
is a Federal agency under the U.S. Department of Health 
and Human Services (HHS) 
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AHRQ: New Mission 
• To produce evidence to make health care  

– safer  
– higher quality 
– more accessible  
– equitable  
– affordable for all Americans 

• To work with HHS and other partners to make 
sure that the evidence is understood and used  
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What is HCUP? 

HCUP 
Databases 

Research 
Tools 

Research 
Publications User Support 

KID NIS 

NEDS 

SASD SEDD 

SID 

HCUP is a 
comprehensive set of 
publicly available all-
payer health care data  

Includes multiyear 
inpatient and outpatient 
data based on hospital 
billing records 
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Types of Topics HCUP 
Can Address 

• Use and cost of hospital-
based care 

• Readmissions and 
revisits 

• Expected payer 
• Medical treatment 

variations 
• Hospital characteristics 
• Cost and burden of 

illness 
• Uncommon conditions 

 

• Quality of care 
• Patient safety 
• Access to care 
• Special populations and 

minorities 
• Care of pediatric patients 
• Epidemiology of diseases 

and treatments 
• Injury surveillance 
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Research Using HCUP Data 

Costs of care Septicemia was the most expensive reason for hospitalization in 2011, 
totaling over $20 billion in aggregate hospital costs (NIS). 

Access to care Americans in low-income areas visit emergency departments (EDs) at rates 
90 percent higher than do to those in high-income areas (NEDS). 

Quality of care From 2004 to 2009, the overall inpatient mortality rate for hospital 
admissions with heart attack decreased significantly overall, for both sexes, 
and for all expected payment sources (NIS). 

Readmissions For congestive heart failure, schizophrenia, and renal failure, at least one in 
five patients were readmitted within 30 days (SID with readmissions link). 

Patient Safety 

 

In 2009 in the United States, postoperative sepsis occurred in 15 of 1,000 
elective-surgery admissions among patients 18 years and older who stayed 
in the hospital for at least 4 days (NIS and PSI). 

Geographic 
variation 

ED visits were higher in counties with fewer primary care doctors per capita 
(SEDD). 
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The HCUP Partnership 

States Federal 

Industry 
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Current HCUP State Partners 
Alaska State Hospital and Nursing Home Association 
Arizona Department of Health Services 
Arkansas Department of Health 
California Office of Statewide Health Planning and Development 
Colorado Hospital Association  
Connecticut Hospital Association 
Florida Agency for Health Care Administration  
Georgia Hospital Association 
Hawaii Health Information Corporation 
Illinois Department of Public Health 
Indiana Hospital Association 
Iowa Hospital Association 
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Current HCUP State Partners 

Kansas Hospital Association  
Kentucky Cabinet for Health and Family Services 
Louisiana Department of Health and Hospitals 
Maine Health Data Organization 
Maryland Health Services Cost Review Commission 
Massachusetts Center for Health Information and Analysis 
Michigan Health & Hospital Association 
Minnesota Hospital Association 
Mississippi Department of Health 
Missouri Hospital Industry Data Institute 
Montana MHA – An Association of Montana Health Care Providers 
Nebraska Hospital Association 
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Current HCUP State Partners 
Nevada Department of Health and Human Services 
New Hampshire Department of Health & Human Services 
New Jersey Department of Health 
New Mexico Department of Health 
New York State Department of Health 
North Carolina Department of Health and Human Services 
North Dakota Minnesota Hospital Association 
Ohio Hospital Association 
Oklahoma State Department of Health 
Oregon Association of Hospitals and Health Systems 
Oregon Health Authority 
Pennsylvania Health Care Cost Containment Council 
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Current HCUP State Partners 

Rhode Island Department of Health 
South Carolina Revenue and Fiscal Affairs Office 
South Dakota Association of Health Care Organizations 
Tennessee Hospital Association 
Texas Department of State Health Services 
Utah Department of Health 
Vermont Association of Hospitals and Health Systems 
Virginia Health Information 
Washington State Department of Health 
West Virginia Health Care Authority 
Wisconsin Department of Health and Family Services 
Wyoming Hospital Association 
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HCUP Partners Providing 
2012 Inpatient Data 
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HCUP Partners Providing 2012 
Emergency Department Data 
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HCUP Partners Providing 2012 
Ambulatory Surgery & Services Data 
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Partnership: HCUP 
Participation by State, 2012 
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Demographic 
Data 

Diagnoses  
Procedures 

Charges 

The Foundation of HCUP 
Data Is Hospital Billing Data 

UB-04 
CMS 1500 
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From Patient Hospital Visit 
to HCUP Record 

Reception 

Discharge  
Summary 

Admit Provide  
Care Discharge 

Patient 
Record 

Medical  
Coder 

Bill Generated 

Patient Perspective 

Data Perspective  

Billing 
 Dept 

Patient 
Record 

ED Visit 
Scheduled Admission  

Transfer 
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Hospital Billing Data Have 
Benefits and Limitations 

Benefits 

Large number of visit records 

Uniformity of coding 

Routine, regular collection 

Ease of access 

All-payer 

Available at local, State, 
regional, and national level 
Supplemental files available to 
facilitate research 

Limitations 
Differences in coding across 
hospitals 

Limited clinical details 

Lack revenue information 

Include most but not all hospitals 
May not show complete 
experience of care 
No data on individuals outside of 
hospital system 
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The Making of HCUP Data  

Patient enters  
hospital 

Hospital sends  
billing data and any 
additional data 
elements to data 
organizations 

States store data in 
varying formats 

Billing 
record   
created 

AHRQ standardizes 
data to create 
uniform HCUP 
databases 
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The HCUP Process 
• AHRQ standardizes data  to create uniform HCUP 

databases 
• Additional data elements are added: 

► Value-added variables – injury indicators, chronic condition  
indicators, procedure class  

► Hospital characteristics – teaching status, ownership or control, 
bed size 

► Diagnostic-related groups and severity measures – 

o AHRQ’s Clinical Classifications Software (CCS) 

o 3M’s All Patient Refined DRGs (APR-DRGs) 

• Quality checks are performed 
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• Three State-level databases 

State  
Inpatient 
Databases  

(SID) 

State 
Emergency  
Department 
Databases  

(SEDD) 

State 
Ambulatory  
Surgery and 
Services 
Databases  

(SASD) 

HCUP Has Six 
Types of Databases 

National 
(Nationwide) 
Inpatient 
Sample 

(NIS) 

Nationwide 
Emergency 
Department 
Sample 

(NEDS) 

Kids’ 
Inpatient  
Database  

(KID) 

• Three nationwide databases 
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HCUP State Databases 

State Inpatient 
Databases  

(SID) 

State Emergency  
Department Databases  

(SEDD) 

State Ambulatory  
Surgery & Services Databases  

(SASD) 

Inpatient hospital discharge data (including 
admissions that started in the ED) from 
participating HCUP States 
 

Emergency department data (treat and 
release) from participating HCUP States 
 

22 

Ambulatory surgery data (ambulatory surgery 
and other services from hospital-owned and 
sometimes nonhospital-owned facilities) from 
participating HCUP States 
 



Many Potential Applications 
of HCUP State Databases 

• Investigate questions unique to one State 

• Compare utilization or outcomes in two or more 
States 

• Conduct market area research or small area 
variation analyses 

• Identify State-specific trends in hospital care, 
utilization, access, charges, and outcomes 
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What Are  
Community Hospitals? 

American Hospital Association (AHA) Definition:  
Non-Federal, short-term, general, and other specialty hospitals 
 

Community Hospitals 

General multispecialty hospitals 

Specialty hospitals (e.g., surgical, 
cancer, OB-GYN, heart, orthopedic) 
Pediatric 

Public 

Academic medical centers 

Short-stay rehabilitation 

Noncommunity Hospitals 

DoD, VA, IHS 

Psychiatric 
Alcoholism and chemical 
dependency 

Prison hospitals or college 
infirmaries 
Long-stay rehabilitation and 
long-term care 
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Types of Hospitals in the SID 

86% 
Included 
(N=4897) 

The SID contain mostly community hospitals, but also some 
noncommunity hospitals 

87% 
Community 
Hospitals 
(N=5029) 

Community 
hospitals, 86% 

Community 
hospitals, 94% 

Noncommunity 
hospitals, 14% 

Noncommunity 
hospitals, 5% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2012 AHA 

2012 SID 

Community hospitals Noncommunity hospitals SID hospitals not matched to AHA 
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• HCUP generally does not receive data from psychiatric hospitals 
• However, information for a patient who is treated for a mental 

health or substance abuse condition in a community hospital is 
included 

Most Frequent  
Principal Diagnosis 

Number of Discharges 
(thousands)  

1. Newborns 3,817 

2. Pneumonia 1,113 

3. Septicemia 1,093 

4. Congestive heart failure 970 

5. Osteoarthritis 964 

6. Mood disorders 895 

7. Cardiac dysrhythmias 795 
Source: Nationwide Inpatient Sample, 2011 

Types of Discharges in the SID 
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Common Data Elements 
in the HCUP Databases 

• Patient demographics (age, sex) 

• Diagnoses & procedures 

• Expected payer 

• Length of stay 

• Patient disposition 

• Admission source & type 

• Admission month 

• Weekend admission 
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Some Data Elements 
Vary by State 

• Race/ethnicity 
• Patient county 
• Patient ZIP code 
• Birthweight 
• Procedure date (days from 

admission) 
• Health plan details 
• Additional expected payers 
• Detailed charges 
• Patient identifiers encrypted 

• Physician identifiers encrypted 
• Physician specialty 
• Hospital identifier unencrypted 

AK 

28 



Link to Other Databases 
for Additional Information 

HCUP  
State 

Databases 

American Hospital Association 
(AHA) Annual Survey 
 
The Health Resources and 
Services Administration (HRSA) 
Area Health Resource File 
(AHRF) 
 
Zip Code Files From U.S. 
Census or Vendor 
 
Medicare Cost Reports 
 
Trauma Information Exchange 
Program (TIEP) 
 29 

  
SASD SEDD 

  
SID 



AHA Linkage Variable 

AHAID 

HCUP Data Can Be Linked to the AHA Annual Survey via 
the AHAID Variable 

The AHA Linkage File includes 
AHA hospital identifier (AHAID) 

State hospital identifier (DSHOSPID) 
HCUP hospital identifier (HOSPID) 
Hospital FIPS State/county code 

Hospital State  
Year 
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SASD SEDD 
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HCUP Nationwide Databases 

National (Nationwide) 
Inpatient Sample 

(NIS) 

Nationwide Emerg.  
Dept. Sample  

(NEDS) 

Kids’ Inpatient  
Database 

(KID) 

Inpatient hospital discharge data sampled 
from the SID 

Pediatric inpatient hospital discharge data 
from a sample of pediatric discharges in 
SID 

Emergency department data (treat and 
release and admitted) from a sample of 
hospitals in SID and SEDD 
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Many Potential Applications 
of HCUP National Databases 

• National and regional estimates  

• Utilization, charges, and outcomes 

• Utilization of health services by priority 
populations  

• Hospital care for rare conditions 

• Quality of care and patient safety 
• Impact of health policy changes  
• Access to care 
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State and Nationwide  
Database Size 

Inpatient  
Data 

Emergency Department 
Data 

HCUP 
Database 

SID 
(2012) 

NIS 
(2012) 

KID 
(2009) 

SEDD 
(2012) 

NEDS 
(2011) 

Hospitals 4,400 4,400 4,000 2,700 1,000 
Records 35 million 7 million 3 million 75 million 29 million 
Derived 
From 

–   SID SID –   SID & 
SEDD 

Includes All 
discharges 
for a given 
State, 
including ED 
admissions 

Sample of 
inpatient 
discharges 
(all ages) in 
2012; 
sample of 
hospitals 
prior to 
2012 

Sample of 
pediatric 
inpatient 
discharges 

All ED 
visits that 
do not 
result in an 
admission 
to the same 
hospital 

Sample of 
hospital-
based EDs 
with ED 
admissions 
and ED 
outpatient 
visits 
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Summary 

• Six types of HCUP databases 
• Databases are based on administrative hospital data: inpatient, 

ED, and ambulatory surgery and services 
• Available for multiple years 

► National 
o NIS (1988–2012) 
o NEDS (2006–2011) 
o KID (1997, 2000, 2003, 2006, 2009, 2012 available soon) 

► State 
o SID (1990–2012) 
o SASD (1997–2012) 
o SEDD (1999–2012) 

• Can look at breadth and depth of health care issues 
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HCUP User Support  
HCUP-US Web Site 

• Easy access to information 
on  
► HCUP databases 

► Tools and software 

► HCUP-related reports and 
publications 

► News and upcoming events 

► Technical assistance 

 

http://www.hcup-us.ahrq.gov 
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HCUP-US for Database 
Documentation 

https://www.hcup-us.ahrq.gov/databases.jsp 
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How to Obtain HCUP Data 

Secure Administrative             
Data: SID, SASD, 
SEDD, NIS, KID, NEDS  

Visit HCUP-US       
Web Site 

Complete Data 
Use Agreement 
and Online 
Training and Sign 
Data Use 
Agreement 

Review HCUP Database 
Documentation and 
Summary Statistics 

Review 
Methods 
Reports and 
Online Tutorials 
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• Step 1: Download and complete application kit:  
  http://www.hcup-us.ahrq.gov/tech_assist/centdist.jsp 
 
• Step 2: Obtain more information on ordering (if needed): 
  Phone: 866-556-HCUP (4287) toll free 
  Email:  HCUPDistributor@ahrq.gov   
 
• Step 3: Take Data Use Agreement (DUA) online training 

 and sign DUA 
 
• Step 4: Send order form, signed DUA, and payment  to  
  HCUP Central Distributor   

 
 

Purchase Data Through the  
HCUP Central Distributor 
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• Purpose of the Course: 
► Emphasize the importance of 

data protection 

► Reduce the risk of inadvertent 
violations 

► Describe your individual 
responsibility when using 
HCUP data 

Requirement: Electronic Data 
Use Agreement (DUA) Course 

~15 minutes to complete 

www.hcup-us.ahrq.gov/ 
tech_assist/dua.jsp 
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States Releasing Databases 
Through HCUP Central Distributor 

• Arizona 
• Arkansas 
• California 
• Colorado 
• Florida 
• Hawaii 
• Iowa 
• Kentucky  
• Maine  
• Maryland 
• Massachusetts 
• Michigan 
 

• Mississippi 
• Nebraska 
• Nevada 
• New Jersey 
• New Mexico 
• New York 
• North Carolina  
• Oregon 
• Rhode Island 
• South Carolina 
• South Dakota 
 

• Utah 
• Vermont 
• Washington 
• West Virginia  
• Wisconsin 

Remember, 
not all States 

participate in all 
years and for all 

databases 40 



Pricing Information  
per Data Year 

Nationwide Databases (NIS, KID, NEDS) 
► NIS:      $350 (CY 2010–2011; student price $50) 
            $160–$200 (earlier years; student price $20) 
► KID:      $350 (CY 2009; student price $50) 

           $200 (earlier years; student price $20) 
► NEDS:  $500 (student price $75) 

State Databases (SID, SASD, SEDD) – must be purchased 
► Owned by State-level data organizations 
► Access and costs varies by State 
► $35–$3,185  
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Software Requirements for HCUP 
and Programs HCUP Provides 

Software 
Package 

Load 
Programs 

Format 
Programs 

Example 
Statistical 

Coding 

HCUP Tools 
Programs 

X X X X 

X X X 

X X 

X 

MS Excel and Access are NOT GOOD options! 
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• Clinical Classifications Software* 
• Procedure Classes* 
• Chronic Condition Indicator* 
• Comorbidity Software* 
• Utilization Flags* 
• AHRQ Quality Indicators 

o Prevention Quality Indicators 
o Inpatient Quality Indicators 
o Patient Safety Indicators 
o Pediatric Quality Indicators 

 
* Already available on most HCUP databases 

Value-Added Clinical and  
Quality Measurement Tools 
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Clinical Classifications 
Software (CCS) 

0031 0202 0223 0362 0380 
0381 03810 03811 03819 
0382 0383 03840 03841 
03842 03843 03844 03849 
0388 0389 0545 449 7907 

0700 0701 0702 07020 
07021 07022 07023 0703 
07030 07031 07032 07033 
0704 07041 07042 07043 
07044 07049 

CCS Categories 

CCS 6: Hepatitis 

CCS 2: Septicemia  

• Clusters diagnosis and procedure codes into categories 
► >12,000 diagnosis codes  ~260 categories 
► > 4,000 procedure codes  ~230 categories 

• Useful for presenting descriptive statistics, understanding 
patterns 

ICD-9-CM Codes 
CCS for 
ICD-9 
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Clinical Classifications 
Software (CCS) 

• The Clinical Classifications Software (CCS) is a tool for 
clustering patient diagnoses and procedures into a 
manageable number of clinically meaningful categories. 

• ICD-9-CM diagnoses and procedures 
► Single level 

► Multilevel 

• ICD-10-CM diagnoses and ICD-10-PCS procedures 
(Beta) 
► Single level 

• ICD-10 for mortality 

• Services and Procedures 
► Current Procedural Terminology (AMA) 
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Procedure Classes 

1. Minor Diagnostic 
 Ex: Electrocardiogram 

2. Minor Therapeutic 
  Ex: Pacemaker 
3. Major Diagnostic 

 Ex: Pericardial Biopsy 
4. Major Therapeutic 

 Ex: CABG 

• Groups procedure codes into one of four categories 
► ICD-10-PCS procedure codes (Beta) 
► ICD-9-CM procedure codes 

• Major procedures defined as OR procedures (DRGs) 
 

ICD-10-PCS  
or ICD-9-CM  
Procedure  

Codes 
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Chronic Condition Indicator 
(CCI) 

1. Chronic 
 Ex: Diabetes 

2. Nonchronic 
  Ex: Food Poisoning 

• Groups diagnosis codes into Chronic or Nonchronic 
Categories 
• ICD-10-CM diagnosis codes (Beta) 
• ICD-9-CM diagnosis codes 

ICD-10-CM  
or ICD-9-CM  

Diagnosis 
Codes 
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Comorbidity Software 

• Creates and appends indicator flags to each record for 
29 major comorbidity 
► ICD-10-CM diagnosis codes (Beta) 
► ICD-9-CM diagnosis codes 

ICD-10-CM  
or ICD-9-CM 
Codes, DRGs 

on 
Administrative 

Data 

29 Comorbidity 
Groups 

Comorbidity 
Software 

CHF   
Valvular disease 
Pulm circ disorders 
Peripheral vascular dx 
Hypertension  
Paralysis 
Other neuro disorders 
Chronic pulmonary dx 
DM w/o complications 
DM w/ complications 
Hypothyroidism 
Renal failure 
Liver disease … 48 



AHRQ Quality Indicators 

• Uses inpatient administrative data to create measures of 
health care quality 
► Four modules: 

1. Prevention Quality Indicators (PQI) 
2. Inpatient Quality Indicators (IQI) 
3. Patient Safety Indicators (PSI) 
4. Pediatric Quality Indicators (PDI) 
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HCUP Supplemental Files 

• Supplemental Variables for Revisit Analyses 

• Cost-to-Charge Ratio Files 

• Hospital Market Structure Files  

• Trends Files (NIS & KID) 

• NIS Hospital Ownership File 

• AHA Linkage Files 

 

50 



HCUP Supplemental Variables 
for Revisit Analyses 

• Allow linkage across settings and time 
► Hospital readmissions 
► ED visits following hospital discharge 
► Inpatient hospitalizations following ambulatory 

surgery visits 
• Adhere to strict privacy                                        

guidelines 
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Charges vs. Costs vs. Price 

• Charges: What the hospital charged for care 
(includes charge BEFORE discount) 

 
• Costs: What it cost the hospital to provide the care 
 
• Price (Payment): What the insurer/individual paid for 

the care (Methods to estimate prices being 
developed) 

HCUP Databases include CHARGE information 
COST information can be estimated using cost-to-

charge ratios 
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HCUP-US for Tools 
and Software 

https://www.hcup-us.ahrq.gov/tools_software.jsp 53 
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http://hcupnet.ahrq.gov 

HCUPnet 
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HCUPnet: 
Nationwide Inpatient Data 
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HCUPnet: 
Nationwide ED Data 
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HCUPnet: Trends 
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HCUPnet: Readmissions 
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HCUP-US: Statistical Briefs 
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Publications Search Page 
on the HCUP-US Web Site 

• Simple or advanced search options 
► Data Year 
► Database, Tool, and Product 
► Author 
► Title 
► State 
 
 
 
 
 

• To access the Publications Search page, please visit: 
 http://hcup-us.ahrq.gov/reports/pubsearch/pubsearch.jsp 
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HCUP-US for HCUP Reports 
and Publications Search 

https://www.hcup-us.ahrq.gov/reports.jsp 
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• HCUP Overview 
• HCUP Sample Designs 
• Load and Check HCUP Data 
• Produce National HCUP Estimates 
• Calculate Standard Errors 
• Multi-Year Analysis  
• To access online courses please visit:                            h 

http://hcup-us.ahrq.gov/tech_assist/tutorials.jsp 
 

   
 
 
 

Interactive Online 
HCUP Training Courses 
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Using HCUP  
Technical Assistance 

Active Technical Assistance  
• Responds to inquiries about HCUP 

data, products, and tools 
• Collects user feedback and 

suggestions for improvement 
 

       E-mail: hcup@ahrq.gov 
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HCUP-US for 
Technical  Assistance 

https://www.hcup-us.ahrq.gov/techassist.jsp 
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Join the HCUP Mailing List 

• HCUP Newsletter, 
published quarterly 
► User Tech Tips 
► Upcoming Events 

• New Data Releases 
• New Reports 

http://www.ahrq.gov/data/hcup/hcuplist.htm 
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Healthcare Cost and 

Utilization Project (HCUP) 
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Questions/Comments? 
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