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Dedication

Advisory Group, who passed away April 4, 2005. Mr. Stone was the Executive

Director and CEO of the Massachusetts Health Data Consortium since its
establishment in 1978. He was also an active member of the Public Health Data
Standards Consortium and the National Association of Health Data Organizations.
Elliot believed in broad collaboration around health data issues. He worked tirelessly
to promote the creative use of health care data for research, policy, and market
purposes and was a leader in advancing the development and adoption of health data
standards to improve the comparability and utility of health data.

I I The health care data community mourns the loss of Elliot Stone, member of our
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Executive Summary

early all states currently collect

hospital discharge data in some

form. Differences among the
states abound, however, with regard to
the specific data elements collected, how
they are defined, data completeness, vol-
untary vs. mandatory data submission,
and policies regarding data release.
States also differ in the ways they are us-
ing and disseminating these data, with
some states serving solely to collect data
for use by others, while others perform a
wide range of analyses and disseminate
results broadly.

The governance and financing of these
data collection efforts likewise varies
across states. While the majority of state
data programs are run by a state agency
(Consumer-Purchaser Disclosure Project,
2004), some states rely on private organi-
zations such as the state hospital associa-
tion. The fiscal constraints of recent
years have caused some state legislatures
to take a hard look at their publicly-
funded data collection efforts, and the
data collection agencies in these states
have had to demonstrate their utility in
order to secure continued funding. Pri-
vate funders are also eager to ensure that
their investments in data systems are of
maximum utility.

This study seeks to improve our under-
standing of how state discharge data are
being used and to identify opportunities
to improve both the data and the way
they are used in the future. We relied on
multiple avenues to gather information,

including: holding meetings with nu-
merous representatives of the statewide
data organizations at the December 2003
annual conference of the National Asso-
ciation of Health Data Organizations and
the April 2004 annual meeting of the
Healthcare Cost and Utilization Project
(HCUP) Partners, convened by the
Agency for Healthcare Research and
Quality (AHRQ); soliciting input from an
8-member Study Advisory Group; con-
ducting a wide-ranging review of the
published literature and the internet sites
of all state health data agencies and state
hospital associations (and related sites);
and conducting telephone interviews
with 23 key informants. In the end, we
hope that this study will help the state-
wide data organizations and other inter-
ested parties to support the continuation
and enhancement of the state hospital
discharge databases.

Hospital Discharge Data are Used in
Many, Diverse Applications

Information collected from all study
sources indicates that inpatient discharge
data are used in a remarkably wide range
of applications. The database users are
similarly diverse, including various gov-
ernment agencies, provider associations
and individual health care providers,
consumer organizations and individual
patients, health care insurers and other
health care purchasers (e.g., large em-
ployers), policymakers, researchers, and
private-sector interests such as database
vendors and consultants.

NORC at the University of Chicago
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Below, we organize our discussion of da-
tabase applications around several broad
topical headings designed to capture the
most prevalent uses of discharge data
that we identified and to group similar
types of applications, recognizing that
many of the applications could have eas-
ily been presented under a different
heading. Key findings for each grouping
are summarized below:

Vi

Public Safety and Injury Surveillance
and Prevention - Hospital discharge
data are routinely used to address is-
sues of public safety, including the
tracking of injury rates, inpatient
costs, patient characteristics, and out-
comes for specific types of injuries,
and informing the development of in-
jury prevention programs. One
prominent application used by many
states is the Crash Outcomes Data
Evaluation System, which combines
inpatient discharge data with motor
vehicle accident data and information
from other sources to examine myriad
issues related to motor vehicle safety.

Public Health, Disease Surveillance and
Disease Registries - Hospital discharge
data provide critical information for a
variety of public health uses, includ-
ing: disease surveillance; chronic dis-
ease prevention and control pro-
grams; tracking the effects of environ-
mental conditions (e.g., air quality) on
health; and public health reporting -
such as to disease registries and as
part of federal reporting requirements
for certain grants.

NORC at the University of Chicago
National Association of Health Data Organizations

Public Health Planning and Community
Assessments - Discharge data can be
used to understand patterns of inpa-
tient care for a specific market area,
identify services that are lacking in a
community, plan for better future al-
location of resources, and assess the
potential impact of hospital conver-
sions, mergers, and closures. A num-
ber of states also use hospital dis-
charge data as one component of lar-
ger community health assessment
systems that incorporate data from
other health care settings as well as
data on vital statistics, behavioral risk
factors, morbidity, health resources,
environmental conditions, and socio-
economic characteristics.

Public Reporting for Informed Purchas-
ing and Comparative Reports - Many
statewide data organizations and
other private-sector organizations
have used discharge data to publicly
report measures of hospital perform-
ance, with the aim of helping consum-
ers to make informed purchasing de-
cisions. These tools range from fairly
basic tables, reports, or consumer bro-
chures that compare hospitals in
terms of volume, utilization, or
charges for specific procedures or
conditions, to much more sophisti-
cated tools that compare hospitals in
terms of their risk-adjusted out-
comes. This information is often
available through web-based query
systems that allow users to generate
customized reports.



Quality Assessment and Performance
Improvement - Increasingly, the dis-
charge data are being used for quality
assessment and performance im-
provement activities. These assess-
ments may pertain to a single hospital
or a broader health care system. Ex-
amples include assessing the per-
formance of a specific hospital or an
entire state in treating specific condi-
tions; designing and evaluating qual-
ity improvement initiatives; and ana-
lyzing hospitalization rates for ambu-
latory care sensitive conditions.

Health Services and Health Policy Re-
search Applications - Hospital dis-
charge data are used extensively in
health services and health policy re-
search. Among many other diverse
topics examined, these applications
include numerous studies of: the ef-
fect of health care financing and de-
livery systems on hospital use, costs,
or outcomes; racial and geographic
variations in use and outcomes; the
impact of state and federal policies;
and what procedures/interventions
and provider practices produce the
best clinical and economic outcomes.

Private-Sector and Commercial Applica-
tions - Private-sector and commercial
applications relying on inpatient dis-
charge data range from market share,
patient origin, and other studies that
help hospitals with strategic planning
and marketing, to the development of
proprietary tools that supply informa-
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tion for purchasers, providers, and
consumers. These types of applica-
tions can lead to stronger price com-
petition in a market area, community-
wide and hospital-specific quality im-
provement initiatives, and more ag-
gressive purchaser negotiations.

e Informing Policy Deliberations and Leg-
islation - Hospital discharge data hold
the potential to be of great value for
informing policy decisions and legis-
lation, and we found several exam-
ples illustrating this use. Addition-
ally, some of the traditional health
services research studies have tried to
anticipate policy decisions, or have
considered whether a law passed by
one state should be adopted on a
wider basis.

Strengths and Limitations of Hospital
Discharge Data

Discharge data have a number of impor-
tant strengths that enable them to be of
use for the wide range of applications de-
scribed above. Specifically, they are rela-
tively inexpensive to obtain and use
when compared to the cost of similar
data collected through surveys or medi-
cal record abstraction; are more reliable
than other sources of data, such as pa-
tient self-reporting of medical expendi-
tures or physician reporting of specific
conditions for disease surveillance; are
superior to data obtained from third-
party payers due to the inclusion of in-
formation on patients without insurance;

NORC at the University of Chicago
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and are usually available for multiple
years, supporting trend analyses. Addi-
tionally, due to their coverage of large
populations, they can be used for analy-
ses of rare conditions or population sub-
groups, and because they typically cover
entire populations, they support a range
of population-based applications.

Despite these considerable advantages,
two key weaknesses of the discharge da-
tabases may limit their utility for certain
applications. First, inconsistencies across
states and across providers in the way
they report specific data elements, as
well as hospital-specific errors in data re-
porting, may lead to data quality prob-
lems. Second, other data elements that
would support more sophisticated analy-
ses are currently lacking from many state
data systems. These elements include E-
codes, race/ethnicity information, de-
tailed clinical information such as test re-
sults, whether a condition was present on
admission, whether the patient had a do-
not-resuscitate order in effect, functional
status, severity of illness, behavioral risk
factors, and unique identifiers for pa-
tients and for all physicians involved in
the episode.

A Look to the Future

The demand for health information has
risen sharply over the past decade. At
the same time, state health data pro-
grams continue to face fiscal, political,
and technical challenges in meeting these
evolving information needs and in justi-

NORC at the University of Chicago
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fying the work they do. We believe that
most statewide data organizations are ea-
ger both to improve their data systems
and to have their data used in ways that
are most helpful and informative -
thereby solidifying support for their con-
tinued activities. Below, we describe a
multi-faceted strategy to achieve these
dual goals. Key features of this strategy
include:

1. Improve Inpatient Discharge Data-
bases - As discussed above, two key
limitations of the currently-available
hospital discharge databases are that
certain data elements that could be
helpful analytically are not included
on most state databases, and that
some existing data elements may not
be of high quality. The adoption of
the new Uniform Bill (UB-04) is ex-
pected to help address the first con-
cern, although technical assistance
(TA) and education are very likely to
be required to ensure that providers
submit the new elements correctly.
Suggestions for addressing concerns
about existing coding errors and re-
porting inconsistencies include prom-
ulgating data standards, providing
training in coding for hospitals’ front-
line workers, and monitoring compli-
ance in data reporting.

2. Build More Comprehensive Data Sys-
tems - The utility of existing discharge
databases could also be considerably
enhanced by adding data from other
health care sectors, and by building



data systems that integrate health
data with data from sectors such as
education, welfare, and housing.
Outpatient, emergency department,
and ambulatory surgery data are al-
ready becoming more widely avail-
able, and adding information from
laboratories, pharmacies, and physi-
cian offices can be envisioned in the
longer term - particularly if a national
system of electronic health records
(EHRs) becomes a reality. We would
not, however, expect the availability
of a universal EHR to supplant the
need for inpatient and other adminis-
trative databases since these latter da-
tabases are well suited to population-
based analyses and readily accessible
to researchers.

Provide Technical Assistance to En-
hance Analytic and Reporting Capacity -
Much could also be gained by provid-
ing the statewide data organizations
with TA so that they can do more
with the data that are presently avail-
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able to them. A broad range of TA
topics can be envisioned - ranging
from help in improving the data sub-
mission and editing processes, to the
development and sharing of analytic
tools and reporting templates, to
primers on key health policy issues,
to tips on effective dissemination of
information. We suggest that a col-
laborative model, in which private,
state and federal health data organi-
zations partner to develop a nation-
wide network for improving data,
may be the most effective means for
delivering this technical assistance.

It is important to realize that progress on
these fronts may require resources that
could strain the already tight budgets of
some statewide data organizations. As is
the case with the provision of technical
assistance called for above, a combina-
tion of federal, state, and private contri-
butions and efforts may be necessary to

secure the needed resources.

NORC at the University of Chicago
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1. Project Overview

Study Motivation and Goals

his study seeks to improve our

understanding of how state dis-

charge data are being used and to
identify opportunities to improve the
data and the way they are used in the fu-
ture.

Nearly all states currently collect hospital
discharge data in some form, and some
states have been collecting these data for
many years. The consistency and quality
of these efforts vary greatly by state,
however, with many differences in the
specific data elements collected and how
they are defined, the completeness of the
data, whether submission of data is vol-
untary or mandatory, and policies re-
garding release of the data. States also
differ in the ways they are using and dis-
seminating these data - some states serve
solely to collect data for use by others,
while other states perform a wide range
of analyses and disseminate results
broadly. Decisions about the role played
by the statewide data organization are
likely affected by the availability of re-
sources as well as by philosophical con-
siderations regarding the entity’s mission
and the degree of visibility it wishes to
assume.

There is also state-to-state variation in
the governance and financing of these
data collection efforts. While the major-
ity of state data programs are run by a
state agency (Consumer-Purchaser Dis-
closure Project, 2004), some states rely on

private organizations such as the state
hospital association. Financing may be
derived from a combination of state
funds, membership or provider fees,
charges to data users, and grants and
contracts. Ultimately, however, most of
these costs are borne by taxpayers and
health care consumers. The fiscal con-
straints of recent years have caused some
state legislatures to take a hard look at
the continued financing of their publicly-
funded data collection efforts, and the
data collection organizations in these
states have had to demonstrate their util-
ity in order to secure continued funding.
This scrutiny seems likely to continue in
the future. Citizen concerns about pa-
tient confidentiality may also threaten
these databases in some states (Majeski,
2002), as may consumer concerns about
rising health care costs, especially if the
value arising from the data is not seen as
outweighing the data collection costs.
Private funders are also eager to ensure
that their investments in data systems are
of maximum utility.

In this report, we hope to build a broad
constituency of support for the continua-
tion and enhancement of hospital dis-
charge databases by:

1. cataloging the wide variety of uses for
and users of these data;

2. documenting the value of these appli-
cations; and

3. identifying opportunities for data im-

NORC at the University of Chicago
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provements that will enhance the fu-
ture utility of the databases.

This review focuses on state-level inpa-
tient data systems, but also includes
studies that use the Nationwide Inpa-
tient Sample (NIS), the State Inpatient
Databases (SID), or the Kids" Inpatient
Database (KID) - all of which are com-
piled from the state databases as part of
the Healthcare Cost and Utilization Pro-
ject (HCUP) administered by the Agency
for Healthcare Research and Quality
(AHRQ). The HCUP databases have im-
proved steadily since the project began in
the early 1990s, as more states have be-
gun contributing data, standardizing
data elements, and facilitating access to
their files through AHRQ's central dis-
tributor. There is room for further im-
provement, however, through the partici-
pation of additional states and enhanced
data quality and uniformity across states.
In the end, we hope that this study will
help state data organizations and other
interested parties to support the con-
tinuation and enhancement of the state
hospital discharge databases, and im-
prove the HCUP data through increased
state participation and coordination.

Study Methods

Consistent with the study goals identi-
fied above, this project relied on multi-
ple avenues to gather information on:
(1) the ways hospital discharge data
have been used, (2) the value of these
applications, and (3) the strengths and
shortcomings of the discharge data for

NORC at the University of Chicago
2 National Association of Health Data Organizations

the application. Each of these avenues is
described below.

Gather Information from Data Experts. We
began the study by soliciting information
about the ways discharge data are being
used from attendees of the December
2003 National Association of Health Data
Organizations (NAHDO) annual confer-
ence. This information was gathered
during a roundtable discussion with ap-
proximately 30 representatives of the
state data agencies and state hospital as-
sociations that attended the pre-
conference “State Invitational” work-
shop. Depending on the state, the state
data agency or the hospital association is
typically the entity responsible for the
collection and maintenance of discharge
data for the state (hereafter referred to
by the generic term “statewide data or-
ganization”). Prior to that session, we
sent participants an overview of the
study and asked them to complete a
short questionnaire that asked for infor-
mation on up to three applications (by
either their own organization or others
who used their data). Requested infor-
mation included a description of the use,
the products that resulted from the use
and any evidence of value arising from
the use, the target audiences for these
products, and the name of a contact per-
son responsible for the work. During the
session, participants described these sam-
ple uses in further detail.

In addition to this workshop, we also
prepared a poster presentation describ-



ing the study and talked with conference
attendees who stopped by the display
during the two days of the NAHDO con-
ference, asking for leads and other infor-
mation on database applications.

The second avenue for collecting infor-
mation on the range of database applica-
tions was through our study’s Advisory
Group. Based on input received and con-
tacts made during the NAHDO confer-
ence, as well as on other insights of study
and AHRQ personnel, we formed an Ad-
visory Group consisting of eight repre-
sentatives of state data agencies and hos-
pital associations, legislative and con-
sumer interests, and other data experts
(see Appendix A for a complete list of
members). The purpose of this panel
was to provide guidance and review at
critical points during the study. In Feb-
ruary 2004, we convened the Advisory
Group via a conference call, and spent
the time brainstorming a long list of data-
base application types. After the call, this
broad typology was circulated to Advi-
sory Group members, who were asked to
provide specific examples, report or arti-
cle citations, and contacts for any appli-
cations they could identify illustrating
any of these types of uses.

The third avenue through which we col-
lected information from data experts was
through a working session at the annual
meeting for the HCUP Data Partners,
convened by AHRQ in April 2004. The
data partners are those statewide data or-
ganizations that currently contribute
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their data to the HCUP database, or that
are interested in moving in that direction.
As was done previously for the NAHDO
conference, we asked the state represen-
tatives to come to this session prepared
to discuss at least one example of a data
use from their state, preferably with a fo-
cus on applications that had reached a
large audience or had a demonstrable
and valuable outcome. This session, too,
resulted in a lengthy list of potential
leads for subsequent investigation.

Review of the Published Literature. Con-
current with these activities, we con-
ducted a review of the published litera-
ture. This literature provided informa-
tion not only on the range of ways dis-
charge data have been used, but also on
the advantages and disadvantages of us-
ing discharge data for that particular ap-
plication (usually in the discussion or
study limitations section of the paper)
and - occasionally - on the value arising
from the use. The goal of this review was
not to compile a comprehensive listing
of relevant articles, a task that would
have required all of the study’s re-
sources, but rather to identify a represen-
tative set of articles describing uses of
discharge data.

To guide the literature review, it was first
necessary to establish a working defini-
tion of “discharge data.” To this end, we
defined discharge datasets as being com-
prised of all-payer inpatient records that
have been summarized from abstracts as
reflected in the Uniform Bill (UB). Al-

NORC at the University of Chicago
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though both discharge and claims data
are created for purposes of billing and
share many of the same data elements,
we excluded studies using payers’ files
(e.g., Medicare claims) since these files
would exclude patients without insur-
ance. Likewise, studies that relied on
surveys of inpatient discharges, such as
the National Hospital Discharge Survey,
and studies that used data abstracted
from the medical records of a single hos-
pital (or small number of hospitals), were
considered to be outside the scope of this
project.

We began this review by conducting a
Medline search wusing the following
search terms: “hospital discharge ab-
stract,” “patient discharge data,”
“hospital discharge data,”
“administrative discharge data + hospi-
tal,” “nationwide inpatient sample,” and
“state inpatient data / database(s).” This
search was not limited to specific years
or journals, and yielded approximately
3,400 English-language citations. We as-
sessed the relevancy of these search
terms by determining how many of the
known articles published from studies
using the HCUP data (as identified on
AHRQ's web site) were identified
through our initial search, and found that
only 56 of the 126 HCUP articles were on
our list.

After reviewing the abstracts and MeSH
headings from some of the HCUP articles
that we failed to identify, we expanded
our list of search terms to include the
terms “discharge database” and” hospi-
tal administrative data.” This expansion
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identified more than 1,700 additional ci-
tations, only 10 of which were HCUP ar-
ticles, indicating very marginal returns
to the expanded list of search terms. The
remaining non-identified HCUP articles
had either very general MeSH headings
or headings that related to a very specific
type of use. We decided against further
expansions to our list of search terms
along these lines because we wanted to
avoid including huge numbers of irrele-
vant cites (as would have occurred using
the more general search terms), and did
not want to bias our results by seeking
out specific types of applications. We
did, however, run one final search using
the terms “HCUP” and related deriva-
tives provided to us by AHRQ, and iden-
tified approximately 250 additional arti-
cles. The final master file resulting from
these searches included 5,389 citations.

As depicted in Figure 1.1, this master list
of citations was then subdivided accord-
ing to whether or not the cite was from
one of five journals deemed to be
“key”.l All 371 entries from key journals
were selected for abstract review, along
with a 10 percent random sample of the
remaining 5,018 articles from non-key
journals.

1The New England Journal of Medicine and the Journal of the
American Medical Association were selected as key journals
due to their position as leading clinical journals. Health Af-
fairs and Medical Care were included as key health services
research journals because of their high ranking with regard to
the 2000 citation impact factor, as calculated and published by
ISI  (http://www.in-cites.com/research/2002/may_13_2002-
2.html). Additionally, we included the American Journal of
Public Health due to the importance of public health uses for
hospital discharge data and the fact that this journal was a
common source of articles found in our Medline literature
searches.
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Figure 1.1 Tracking the Review of the Published Literature
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NORC research staff reviewed the elec-
tronic abstracts for the 872 citations se-
lected in this way (16 percent of the cita-
tions identified through the literature
search) to determine whether the article
represented a valid use of hospital dis-
charge data. More than half of the arti-
cles (n=466, or 53 percent of the abstracts
under review) were eliminated from fur-
ther consideration at this stage because
the abstract indicated that the article was
not relevant for the study. Common rea-
sons for being judged irrelevant were
that the article used data other than inpa-
tient discharge data (most typically, the
National Hospital Discharge Survey,
medical records, or claims from insurers)
or reported on a study outside of the
United States. This high degree of irrele-
vancy indicates the difficulty of accu-
rately determining search terms a priori.
Additionally, many of the abstracts were
so vaguely written that it was not possi-
ble to determine relevancy based solely
on the abstract; citations were retained as
“potentially relevant” unless a clear de-
termination of irrelevancy could be made
from the abstract.

A portion of the 406 articles judged to be
potentially relevant was then randomly
selected for comprehensive review. We
selected approximately 40 percent of the
citations from key journals (n=100) and
approximately one-third of the citations
from non-key journals (n=52), resulting
in a total of 37 percent of the potentially
relevant citations being selected for com-
prehensive review. A hard copy of these
articles was retrieved, then reviewed by a
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senior-level NORC researcher. Follow-
ing each comprehensive review, the re-
viewer completed five data fields sum-
marizing the name of the database used
in the work, the state(s) to which the
work applied, the dependent variables,
the type of database application, and a
comments field for noting strengths and
weaknesses of using the discharge data
for this purpose. Of the 152 articles re-
viewed in this way, we found 85 (or 56
percent) representing a valid use of dis-
charge data, 9 that provided useful back-
ground information (e.g., a methodologi-
cal study assessing the accuracy of injury
or racial coding) but that did not repre-
sent a valid use (6 percent), and 58 that
were not relevant to the study for the rea-
sons identified above (38 percent).

In light of the high percentage of articles
deemed not relevant after comprehen-
sive review, we performed a second re-
view of the abstracts of the 254 poten-
tially-relevant citations that had not been
randomly selected for comprehensive re-
view, attempting to apply insights
gained during the comprehensive review
as to what types of articles are relevant
vs. not relevant. This second review of
the abstracts found 102 articles that were
not relevant (40 percent), and 152 that ap-
peared to represent a valid use of dis-
charge data (60 percent).

Review of the Unpublished Literature
through Internet Searches. We also con-
ducted a systematic search of the internet
sites of all statewide data organizations
in order to identify ways their hospital



discharge data have been used and the prod-
ucts that have resulted from these uses.
These products include a range of chart
books and descriptive tables, data and issue
briefs, unpublished reports, consumer infor-
mation materials, and web-based query sys-
tems designed to facilitate access to statistics
generated from the databases per user speci-
fications.

The relevant organizations and web ad-
dresses were identified through lists avail-
able from AHRQ (for the current HCUP
states) and in a report from the Consumer-
Purchaser Disclosure Project (2004). When
the statewide data organization was not the
state hospital association, we also searched
the site of the state hospital association to
determine if additional information was
available. When relevant information was
located on any site, we followed all links to
related sites searching for additional infor-
mation. In a small number of instances, no
information could be located for a state, or
sites were accessible only to members
(primarily, for some state hospital associa-
tions). Additionally, we may have missed
some relevant web sites that were not linked
to the primary sites we initially accessed.
For example, in some states, agencies other
than the department responsible for
collecting the data (e.g., Office of Minority
Health, Public Health Department) may also
use the data, either for ad-hoc studies or
regular reports, and these uses were not
captured in any systematic way. Finally, this
review reflects the information posted on the
web sites at the time the work was conducted
(summer and fall of 2004); it is possible that
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states have generated other products that
were not made available electronically at
that time. State-by-state results for these
investigations are summarized in
Appendix B.

Review of Other Materials. The AHRQ
and NAHDO staff also provided NORC
staff with reams of other potentially-
relevant materials from their own ar-
chives. These materials included a mix-
ture of unpublished reports, published ar-
ticles, web site addresses, and press clip-
pings discussing results or availability of
a study. NORC staff assessed all of these
materials for their relevance and incorpo-
rated relevant items into the project files.
Many items had already been identified
using the methods described above. In
the case of press clippings, we attempted
to locate the primary source and add that
to the files.

Interviews with Key Informants. The final
source of information for this study was
a series of telephone interviews that
NORC and NAHDO staff conducted
with key informants. The list of potential
interview candidates was complied from
the many leads received at the 2003
NAHDO conference and the 2004 HCUP
Data Partners meeting, from our Advi-
sory Group, and from the literature re-
view. Since these other sources had al-
ready provided us with a rich array of
database uses, our focus in selecting key
informants was on finding people who
could speak about some of the more
compelling applications already identi-
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fied rather than on identifying still more
types of uses. That is, we used the key
informant interviews to obtain more con-
textual information on the value of spe-
cific applications and on the pros and
cons of using the hospital discharge data
for that purpose. Interviews were organ-
ized around the following topic areas, se-
lected either because they represented a
pervasive use of discharge data or ap-
peared to hold potential for demonstrat-
ing value:

=

injury / disease surveillance;

2. public reporting of data for quality
improvement and informed purchas-

ing;
3. public health planning;
4. legislation and policy development;
5. commercial applications; and

6. other unique applications that
seemed particularly intriguing or po-
tentially valuable.

Possible respondents were identified for
each topic area, then contacted by NORC
and NAHDO project staff to assess their
willingness to participate in an interview.
Frequently, these contacts referred us to
other people thought to be better suited
to answer our questions. Once reaching
the appropriate person, staff also asked
for any written background materials
that could be provided in advance of
the interview to assist in preparation. In
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some instances, either this initial conver-
sation or the review of written materials
revealed that the application did not, in
fact, merit further investigation via a full
interview. For example, we sometimes
learned that the discharge data were
used only tangentially or not at all, or
that the planned study had never been
funded or was still at too early a stage to
have generated products of value or les-
sons on database strengths and weak-
nesses. In the end, we completed inter-
views with 23 key informants, represent-
ing a mix of data users and developers
(see Appendix C). A list of the type of
questions asked during the interview is
presented in Appendix D; these ques-
tions were tailored for each interview
based on information we had gathered
about the use prior to the interview.

In the remaining chapters of this report,
we first provide an overview of the ways
hospital discharge data are being used,
complete with many examples from the
literature and selected states. Chapter 3
includes a discussion of the strengths of
hospital discharge databases, and de-
scribes some of their shortcomings. In
the final section, we close with some
thoughts on how hospital databases
might be made more valuable in the fu-
ture and how statewide data organiza-
tions may be able to make better use of
the data currently available to them.



2. Uses of Hospital Discharge Data

nformation gathered from the litera-

ture review and interviews with key

informants suggests that inpatient
discharge data are used in a remarkably
wide range of applications. At the most
basic level, these applications are rooted
in simple analyses of utilization and in-
patient treatment patterns, such as
documenting mean charges by DRG or
differences in inpatient care by patient
characteristics. At a more advanced
level, these applications require the de-
velopment of complex data systems, of-
ten integrating discharge data with data
from other health and non-health pro-
grams, and use of advanced statistical
methods such as for risk adjustment.

To some extent, the range in sophistica-
tion in the ways discharge data are used
mirrors the level of development of the
state data organizations. Organizations
that are in the early stages of database
development are generally focused on
collecting and compiling the data and
producing basic utilization statistics.
These statistics and analytic capabilities
are the building blocks on which future
applications are built. Once the basic
profiles and capabilities are developed,
the agency can progress to more sophisti-
cated applications, including web-based
data dissemination of utilization statis-
tics, population-based studies, and risk-
adjusted outcomes studies.

Classification of the wide-ranging data-
base applications into a meaningful ty-
pology is complicated because of the

high degree of overlap between the da-
tabase uses that we identified. Depend-
ing on the variables studied and the way
results are used, any number of group-
ings is possible. For instance, applica-
tions that use discharge data to study
outcomes of care could be considered as
either a “quality assessment / improve-
ment” or a “patient safety” initiative. Or,
if the outcomes data are publicly re-
ported so as to aid consumers’ decisions
about selecting providers, the same
analysis of outcomes statistics could also
fit under a heading such as “informed
purchasing.” Of course, an informed
purchasing category would also include
applications that report measures other
than health care outcomes - such as pa-
tient volume or charges.

Despite this challenge of classifying data
uses, we have organized our discussion
of data applications around several
broad topical headings:

e public safety and injury surveillance
and prevention;

e public health, disease surveillance
and disease registries;

e public health planning and commu-
nity assessments;

e public reporting for informed pur-
chasing and comparative reports;

e quality assessment and performance
improvement;

» health services and health policy re-
search applications;

o private sector and commercial appli-
cations; and
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e informing policy deliberations and
legislation.

These topical headings are not intended
to serve as a formal typology of uses.
Rather, in organizing our findings, we at-
tempted to capture the most prevalent
uses of discharge data that we identified
and to group similar types of applica-
tions, recognizing that many of the appli-
cations could have easily been presented
under a different heading. For each
topic, we provide specific examples
drawn from the literature and interviews.
These examples are intended to be repre-
sentative of the uses we found, not a
comprehensive enumeration of all iden-
tified uses. (Interested readers can access
the electronic database to find still other
examples of database uses.)

Public Safety and Injury Surveillance
and Prevention

Our analysis indicated that hospital dis-
charge data are routinely used to address
issues of public safety, including injury
surveillance and prevention.2 We found
many examples where discharge data
have been used to track rates of injury
and associated costs of injuries, as well as
to provide data to assist in development
of injury prevention programs.

e In North Carolina, hospital data are
being used to track rates of suicides
and suicide attempts (North Carolina
Department of Health and Human
Services, 2004).
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o Rhode Island has examined rates of
hospitalization for spinal cord injury,
including the demographic character-
istics of spinal cord injured patients
and their discharge dispositions
(Rhode Island Department of Health,
2000).

e In Colorado, discharge data have
been used to document the underre-
porting of injuries related to lightning
strikes (Lopez et al., 1993).

e The Massachusetts Injury Surveil-
lance Program monitors the incidence
and risk factors associated with inju-
ries resulting from weapons, falls,
drowning, and motor vehicle acci-
dents (Massachusetts Department of
Health, 2003).

e Numerous states have used inpatient
discharge data as part of their Crash
Outcomes Data Evaluation System
(CODES), which is used to monitor
injuries from motor vehicle crashes
(see Case Study 1 for more informa-
tion).

Public Health, Disease Surveillance
and Disease Registries

Hospital discharge data provide critical
information for a variety of public health
uses, including disease surveillance, bur-

2 It is important to note that while inpatient discharge
data are a valuable resource in the surveillance of non-
fatal injuries that result in a hospitalization, surveil-
lance of fatal injuries is typically performed with death
records.
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Case Study 1. The Crash Outcomes Data Evaluation System (CODES)

Initially funded by the Intermodal Transportation and Efficiency Act, the CODES project was
designed to assess the effectiveness of seat belt and motorcycle helmet use on medical
outcomes and economic costs. With funding from the National Highway Traffic Safety
Administration, states participating in CODES link motor vehicle accident data with health
care utilization data in order to address a variety of questions related to motor vehicle safety.
Hospital discharge data are but one of the files that are used to assess accident victims’ use
of health services; others include emergency department data, ambulance run records, and
post-acute health care data. As patient-identifying information contained in these multiple
sources is not uniformly collected or may frequently be missing and inaccurate, probabilistic
matching is used to link data. Studies using the CODES data have examined a range of
issues, including motor vehicle related traumatic brain injuries, crashes involving elderly or
young drivers, and automobile-related hospitalizations among uninsured persons. CODES
data also have been used to support the enactment of automobile injury prevention and
control legislation (e.g., mandatory seatbelt laws and motorcycle helmet laws) and to

evaluate the effectiveness of this legislation.

den of illness studies, environmental
monitoring, and public health reporting.
Passive approaches to disease surveil-
lance, such as those that rely on physi-
cian reporting, have been criticized be-
cause it is believed that providers tend to
underreport the occurrence or presence
of a condition (Backer, 2001). Hospital
discharge data are particularly useful for
surveillance of conditions that always or
frequently result in hospitalization and,
because of the large number of persons
represented in the data, for monitoring
conditions that are rare.

o The Vermont Department of Health,
for example, used the uniform state
hospital discharge database to esti-
mate the incidence of Guillain-Barré
syndrome, a relatively rare neurologi-
cal disorder (Koobatian et al., 1991).

o In Massachusetts, hospital discharge
data also played an important role in
the epidemiological investigation of
the tularemia outbreak that occurred
on Martha’s Vineyard in 2000
(personal communication with Judy
Parlato, Massachusetts Center for
Health Information, Statistics, and Re-
search, April 27, 2004).

Chronic disease prevention and control
programs measure the burden of chronic
disease on a population and assist in
planning for and monitoring the effec-
tiveness of chronic disease interventions.

e As one example, with the goal of re-
ducing the burden of cardiovascular
disease (CVD) in the state, the New
York State Department of Health
(2004) compiled a report that esti-
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mates CVD hospitalization rates and
costs, in addition to statistics on the
prevalence of and mortality rate from
CVD.

o Georgia also used its discharge data
to examine the prevalence of and con-
duct epidemiological studies on ar-
thritis in the state. Results are being
used to increase awareness of arthritis
and to develop a state action plan to
reduce the burden of this disease in
the state (Arthritis Foundation and
the Georgia Department of Human
Resources, 2002).

More broadly, the discharge data are
commonly used to estimate the financial
burden of specific illnesses or condi-
tions. Many states have conducted these
types of studies, and the HCUP family of
databases has been used to conduct na-
tional-level studies. For example:

o As part of its efforts to track private
and public spending on mental health
and substance abuse services, the
Substance Abuse and Mental Health
Services Administration uses data
from the NIS to estimate differences
in spending for substance abuse and
mental health services vs. spending
for all other medical conditions
(SAMHSA, 2005).

e The March of Dimes has used NIS
data to estimate the costs of prema-
ture births as part of its national Pre-

maturity Campaign (March of Dimes,
2003).
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Another area in which hospital discharge
data have proven of value is in monitor-
ing or tracking the effects of environ-
mental conditions on health. For in-
stance, as one component of a more com-
prehensive surveillance system, some
states have linked air quality data from
the Environmental Protection Agency to
hospital discharge data (using geo-
graphic identifiers and date of admis-
sion) to assess the impact of poor air
quality on inpatient admissions for
asthma (Trust for America’s Health,
2001). The types of questions that these
data may be used to address include:

o« How do asthma hospitalization rates
and costs compare in areas with good
vs. poor air quality?

o How does air quality affect asthma
morbidity in the state or region?

e Do clean air standards affect rates of
asthma hospitalization and costs?

Case Study 2 showcases an innovative
example of a study that incorporated
data from a multitude of sources to ex-
amine how traffic abatement procedures
adopted during the 1996 Olympics af-
fected asthma hospitalizations and ED
visits among children in the Atlanta area.

Several informants indicated that they
were using hospital discharge data as a
source of information for their public
health reporting systems. The demo-
graphic, clinical, and charge information
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Case Study 2. Studying the Effects of Vehicle Exhaust and Air Quality
on Childhood Asthma: The 1996 Summer Olympics

During the 1996 Summer Olympics, the city of Atlanta implemented a variety of strategies to
reduce traffic congestion and assist attendees in getting to the many different venues, includ-
ing expanding operating hours for public transportation systems, imposing restrictions on ve-
hicular traffic, and encouraging flex time and telecommuting. These traffic reduction activities
presented epidemiologists at the CDC with an ideal opportunity to conduct an ecological study
of the effect of air quality on asthma morbidity in children (Friedman et al., 2001).

The Georgia Hospital Association Discharge Database was used to measure the number of
asthma hospitalizations that occurred in the metropolitan area for the 4 weeks before and af-
ter the Olympics as well during the Games. Medicaid claims, HMO data, and records from
selected pediatric hospitals were used to determine whether an asthma-related emergency or
urgent care visit occurred. This information on utilization was combined with asthma morbid-
ity data, air pollutant and meteorological data; traffic count data; public transportation ridership
data; and information on statewide gasoline sales to create a profile of environmental condi-

tions before, during, and after the Olympics.

routinely collected in discharge data can
fill gaps in the data collected in disease
registries. For example:

o Jowa hospital discharge data have
been linked to tumor registry data
from the Surveillance, Epidemiology
and End Results (SEER) program in
order to obtain supplemental infor-

mation on cancer patients’ co-
morbidities and insurance status
(Brooks et al., 2000).

o Connecticut hospital discharge data
were linked to data from the state
Cancer Tumor Registry in order to
obtain an estimate of cancer-related
charges (Polednak and Shevchenko,
1998).

The extent to which discharge data are
able to supplement or serve as the basis

of a registry system depends largely on
whether the reportable condition results
in hospitalization. Discharge data may
be of particular use for registries related
to severe trauma. Having a reliable and
efficient means of identifying specific
types of patients can not only facilitate
reporting to registries but can also permit
a state to reach out to these populations
with the goal of providing better services
to them. For example, both South Caro-
lina and Georgia are using discharge
data to identify persons with traumatic
brain and spinal cord injury (TBI/SCI)
and are conducting outreach to these
populations (see Case Study 3).

Just as hospitals use the discharge data to
satisfy requirements to report to state
disease registries, states use the discharge
data to meet federal program reporting
requirements. Among examples cited by
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Case Study 3. Using Discharge Data to Identify Specific Populations
and Conduct Outreach

The state of Georgia is currently in the process of migrating from a system where hospitals
were supposed to file manual reports with a central registry for each inpatient with a traumatic
brain or spinal cord injury (yet often failed to do so) to a system where such reporting is auto-
matically fulfilled via the submission of discharge data. In addition, the central registry function
has been moved from the state’s Division of Rehabilitation Services to a state agency called
the Brain and Spinal Injury Trust Fund Commission. The Georgia Hospital Association will pro-
vide inpatient data on TBI/SCI patients to the Commission, along with information from hospital
emergency departments (ED) and hospital-based ambulatory surgery facilities. The inclusion
of ED data, in particular, is important for identifying TBI patients because a portion of these pa-
tients are never seen in the inpatient setting.

This Commission is financed through a surcharge on DUI fines, and makes awards to TBI/SCI
patients who have applied for funds for uses such as the purchase of assistive technology and
home modifications, rehabilitation and training, and recreation. Once the Commission begins
receiving information on TBI/SCI patients, it will be able to “market” its services to these pa-
tients with the goal of increasing the number of people who can be helped by receipt of these
funds. Previously, no outreach has been conducted, and patients learned of the availability of
these funds only by word of mouth. In addition, the Commission will inform patients about the
range of other state and private resources that are available to assist in their care and rehabili-
tation, including Medicaid Waiver programs, vocational rehabilitation programs, community ser-
vices, and organizations such as the Brain Injury Resource Foundation. The Commission will
also use the data on TBI/SCI patients for descriptive analyses and to plan for future activities
(personal communication with Kristen Vincent, Brain and Spinal Injury Trust Fund Commission
September 14, 2004).

South Carolina also uses its inpatient discharge and ED databases to identify TBI patients.
Several agencies within the state, working in conjunction with a state medical school, have
used this identification mechanism as the basis for a “TBI Follow-Back Study” that is funded by
the Centers for Disease Control and Prevention. A sample of patients from the identified popu-
lation are contacted for study participation, and consenting patients are followed for three years
through annual telephone surveys, medical record abstraction, and linkages with data from a
wide array of other state agencies (made possible by South Carolina’s unique statewide data
system). The study is designed to track what happens to TBI patients, including the degree to
which and at what point following their injury they access the services of various state agen-
cies. Answers to these questions are used to improve the services provided by the state to
TBI patients (personal communication with Mary Tyrell, South Carolina Office of Research and
Statistics, October 14, 2004). State funding for TBI services and resource planning has in-
creased steadily as study results have become available, including a large number of commu-
nity grants aimed at prevention of traumatic brain and spinal cord injury. Additionally, the
strength of this research has garnered continued extramural funding for the state (Tyrell,
2004).
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several study informants, states routinely
use their inpatient discharge data to meet
the reporting requirements of the Mater-
nal and Child Health (MCH) Block
Grants program, which requires states to
develop a major needs assessment report
every five years. For example:

» Washington state uses its hospital dis-
charge database to compute rates of
hospitalizations for asthma and non-
fatal injuries among children for the
health status indicators portion of the
needs assessment report, and updates
these rates annually to track perform-
ance and outcomes (Washington State
Department of Health, 2003).

o« New Jersey uses its state discharge
database to monitor maternal and
child health status as a core function
of their MCH Epidemiology Pro-
gram. Their MCH indicators are con-
sistent with federal requirements for
standard performance measures in
the MCH Block Grant (MCH Epide-
miology Program, 2004).

Public Health Planning and Commu-
nity Assessments

The inpatient discharge data are also an
important source of information for pub-
lic health planning and community
health needs assessments.  Included
within this heading are applications such
as evaluating progress in meeting Healthy
People 2010 goals; assessing the potential
impact of hospital conversions, mergers,
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and closures; and planning for future
needs regarding trauma systems, hospi-
tal beds, or other types of health care re-
sources.?> Although some applications
rely exclusively on inpatient data, more
robust planning and assessment applica-
tions incorporate a wealth of data from
other health care settings (especially
emergency departments and outpatient
settings) as well as other indicators re-
lated to health (e.g., vital statistics, be-
havioral risk factors, morbidity informa-
tion, availability of health resources, en-
vironmental statistics, and socioeconomic
characteristics).

A number of states are currently using
hospital discharge data as one compo-
nent of much larger community health
assessment systems that include these
other types of indicators as well. These
systems use the discharge data to deter-
mine the number of hospitalizations in a
given geographic area for particular con-
ditions or populations and, when com-
bined with information on area popula-
tion, to compute hospitalization rates.
For example:

o Washington state offers a download-
able software package (VistaPHw)
that uses the state’s discharge files to
produce customized counts of hospi-
talizations and hospitalization rates

3Individual hospitals may also use the discharge data
for market analyses and strategic planning; these ap-
plications are discussed below under the “Private-
Sector and Commercial Applications” heading.
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by diagnosis, diagnosis severity, and
cause of injury for regions, zip codes
and census tracts in the state
(Washington State Department of
Health, 2004).

North Carolina produces a County
Health Data Book that draws upon
discharge data and many other
sources to compile statistics that can
be used for community health assess-
ments; all data can be downloaded
electronically, as well (North Carolina
Department of Health and Human
Services, 2003). Inpatient utilization
and charges are shown for a variety
of diagnoses, along with hospitaliza-
tion rates.

Missouri’s Community Data Profiles
provide data on 15 to 30 indicators,
including hospitalizations (Missouri
Department of Health and Senior Ser-
vices, 2000). These on-line profiles
compare each community to the state
as a whole, and highlight indicators
for which the community deviates
significantly from the state average.
Each table is cross-linked with re-
source pages that provide more infor-
mation about the indicator, possible
intervention strategies, available com-
munity and state resources, and pub-
lished reports on the issue. There is
also a “Leading Problems” profile
that identifies the issues that are most
pressing for the community.

New Hampshire has produced a se-
ries of community assessment reports
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Case Study 4. Use of Discharge
Data for Community Health
Assessments

The Florida Department of Health pro-
vides web-based access to the Commu-
nity Health Assessment Resource Tool
Set (CHARTS), which can be used to de-
rive the number and rates of hospitaliza-
tions in each county and for the state for
several chronic conditions (Florida Depart-
ment of Health, 2004). The data can be
displayed for specific years or averaged
over several years, and graphs can be
created to show temporal trends for a
given county compared to the state. Us-
ers can also produce a map of all counties
in the state, showing the differences
among counties at a glance. |lllustrative
output compiled from the CHARTS web-
site is presented in Figure 2.1.

that include statistics on hospitaliza-
tions for particular diagnoses and am-
bulatory care sensitive conditions for
each of the state’s hospital service ar-
eas (New Hampshire Department of
Health and Human Services, 1999).

States and other localities occasionally
have the need to assess the likely impact
of changes to the existing hospital infra-
structure in their jurisdiction. These in-
frastructure changes might be related to
the conversion of a non-profit hospital to
for-profit status, to the acquisition of one
hospital by another competing hospital,
or to the closure of a facility. In the case
of hospital conversions, for example,
states typically are concerned about
whether populations that had been
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Figure 2.1 Sample Reports from Florida’s CHARTS

Hospitalizations From or With COPD
Rolling Three Year Rates for All Races All Sexes

Average Number of Average Number of Rate

Hospitalizations Total Population Per 100,000
1999- 2000- 2001- 1999- 2000- 2001- 1999- 2000- 2001-
2001 2002 2003 2001 2002 2003 2001 2002 2003
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1,994 2,000 2,064 478,396 487,700 498,394 416.8 4102 4141
6,894 6,907 7,295 1,625,576 1,653,447 1,678,419 424.1 417.8 4346
73 80 83 13,001 13,142 13,293 561.5 608.8  626.9
822 844 854 142,290 145,775 149,277 577.7 578.7 5723
826 825 806 118,658 121,157 123,752 695.8 680.7  651.6
405 397 400 140,950 145,746 151,077 287.6 2726 2648
595 620 650 254,870 267,784 281,543 233.6 2315 231
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Case Study 5. Analyses Related to a Hospital
Conversion to For-Profit Status

In an example from Connecticut related to a hospital’'s proposed conversion to for-profit status,
the state’s hospital discharge data were used to develop a detailed profile of the inpatient care
that had been provided to residents of the hospital's market area in prior years. This analysis
included services provided by the hospital in question, as well as services that area residents
had obtained from hospitals outside their home community. This information was used as the
baseline in determining what services needed to remain available if conversion was permitted.
Important features of this work were a focus on care provided to Medicaid and uninsured pa-
tients, and an analysis of where residents would have to go for certain types of services if they
were no longer available locally. Based on this work, the state permitted the conversion but
imposed several conditions designed to ensure that low-income and other residents continued
to have convenient and affordable access to the services they had enjoyed in the past. The
hospital discharge data will be helpful in the future for monitoring this hospital’s compliance with
these requirements (personal communication with Susan Cole, Connecticut Office of Health

Care Access, October 15, 2004).

served by the non-profit hospital will
continue to be served by a for-profit facil-
ity, and what options patients have if
they must seek services from alternative
hospitals. (See Case Study 5 for an exam-
ple of this type of application.) Similar
access questions arise when a hospital is
facing closure, particularly if it is a
“safety net” facility that serves a large
number of low income or uninsured pa-
tients. Antitrust considerations and pres-
ervation of non-profit assets may also
come into play when competing hospi-
tals combine forces, either through acqui-
sitions or mergers.

Hospital discharge data can be used to
identify services that are lacking in a
community, and to plan for better fu-
ture allocation of resources. Case Study 6
describes one such application that en-
abled a Colorado community to expand
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the medical services available locally to
area residents. Case Study 7 relates how
hospital discharge data have been used
to plan for acute-care bed needs on Maui.
In a third example, we found a metro-
politan area that used its state’s CODES
database (incorporating inpatient data,
ED data, and police reports on motor ve-
hicle accidents) to identify all crashes re-
sulting in an inpatient stay or otherwise
identified with a serious injury via an in-
jury scoring system in the police report.
Records for these accidents were geo-
coded and mapped to the nearest inter-
section to depict the locations where
quick response by emergency medical
personnel was frequently needed. This
map was overlaid with a map showing
the location and staffing of EMS stations.
The juxtaposition of these two sets of in-
formation revealed clearly that the sta-
tions were often not located near the
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Case Study 6. Improving Local Access to Care through a
Community Needs Assessment

Commerce City is an industrialized area near Denver, Colorado with no local hospital and only
one outpatient clinic. Although traditionally lower-income with a large Hispanic population, the
city has experienced a rapid transformation in recent years due to its proximity to the new
Denver international airport. Concerned about anecdotal reports of poor local access to
health care, the city was considering a public investment to open an urgent-care clinic or
wellness center. To inform this decision, the city used Colorado’s inpatient and outpatient
databases to document which types of services city residents received locally and which were
received outside of the community. A critical component of this work was an examination of
these patterns of care by the patient’s expected payer. In contrast to the conventional wisdom
about this area’s population, the analyses revealed that the majority of area residents had
third-party insurance. The analyses also identified particular types of outpatient services for
which patients were traveling out of the area, as well as the nearby hospitals that were serving
the largest numbers of patients from the area.

The city approached these hospitals with the data on identified needs and insurance status to
assess their interest in providing services in Commerce City. A large Denver hospital is now
working with Commerce City to establish a comprehensive outpatient clinic in the city, and the
clinic will focus on providing services that were identified as needed by area residents,
including occupational health and maternal and child health services. In the end, this success
story was made possible by the strength and accessibility of the data and by the fact that
information was available for the entire patient population not just through the anecdotal
evidence from small surveys and focus groups that had previously been used to inform city
leaders about health care access (personal communication with Carla King, private

consultant, September 14, 2004).

critical response intersections, due in
large part to recent growth of new sub-
divisions and roads built without atten-
tion to EMS needs. These maps were
presented to city officials, along with rec-
ommendations for redistributing existing
EMS resources and adding new stations
and staff. The city eventually adopted
the recommended changes to its EMS re-
sources.

In all of these examples of health plan-
ning, our contacts indicated that the rich-
ness of the patient-level discharge data -
with its information on diagnoses, proce-
dures, and patient characteristics - pro-
vided the details they needed to explore
inpatient utilization patterns in depth. If

these data had not been available, they
would have had to use very aggregate
utilization statistics collected through
hospital financial reports (e.g., total num-
ber of days of care provided in surgical
vs. medical beds), and would have had
only a cursory understanding of the care
being provided by the hospital. All con-
tacts also indicated that supplementing
the inpatient information with data from
outpatient settings and emergency de-
partments provides an even more com-
plete picture of the area’s health care use.

Public Reporting for Informed
Purchasing and Comparative Reports

As a way to assist consumers and pur-

chasers to make informed purchasing
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Case Study 7. Planning for Hospital Bed Needs

The island of Maui, in Hawaii, has only one large acute-care hospital, and it typically operates at
full capacity, leaving little flexibility for dealing with unexpected events. Community planners
wanted to understand the forces that were driving this high use of inpatient resources, and to
plan for the future bed needs of the island’s growing population. The study’s research team used
8 years of the Hawaii inpatient discharge data to document utilization trends and to build an
econometric model to explain and predict bed use. Representatives of the hospital, the local
physicians, the area’s largest health plan, a citizens’ association, and the mayor’s office served
on a study advisory panel and identified a number of structural influences that needed to be con-
sidered in the modeling. For example, the hospital was able to flag inpatients whose discharge
had been delayed because they were awaiting a long-term care placement, so that their utiliza-
tion patterns could be analyzed separately and the number of acute-care beds that were being
used unnecessarily for these patients could be computed.

The team also was able to document the much longer inpatient stays for patients who had a cer-
tain drug-resistant staph infection, and to explore issues related to residents seeking services off
the island—Ilargely explained by the lack of particular types of specialties and facilities on Maui.
Other weaknesses in the local primary care system were identified by examining the high num-
ber of admissions for ambulatory care sensitive conditions, and the high proportion of patients
who are admitted through the ED. The combined weight of this evidence suggested areas for
future improvements in the local health care system, and planners were able to account for many
of these factors in their projections of future bed needs (personal communication with Susan
Forbes, Hawaii Health Information Corporation, September 21, 2004; Hawaii Health Information

Corporation, 2004).

decisions, public- and private-sector or-
ganizations have developed a variety of
tools that use discharge data to profile
hospital performance. Key features of
these types of applications are that the
data are publicly reported, information is
presented for individual hospitals, and
the reported measures may capture utili-
zation and charge information as well as
quality and outcomes. At the most basic
level, these tools consist of tables, re-
ports, or consumer brochures that com-
pare hospitals in terms of volume, utili-
zation, or charges. In some instances,
this information is also available through
web-based query systems that allow us-
ers to generate more customized reports
from the available data. For example:
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Indiana has produced a series of ta-
bles showing charges and length of
stay (LOS), by hospital and by hospi-
tal peer groups, for selected catego-
ries of hospitalization and frequently-
performed procedures (Feldman et
al., 1998).

Nevada publishes an annual report,
“Personal Health Choices,” showing
charge and LOS data by hospital for
major DRGs (Nevada State Health Di-
vision, 2003).

llinois (Illinois Health Care Cost
Containment Council, 2000), Utah
(Utah Department of Health, 2004)
Virginia (Virginia Health Information,



1998), and Washington (Washington
State Department of Health, 2001)
have all produced documents show-
ing each hospital’s average charge
and other statistics for various types
of childbirth stays, intended to help
expectant parents select a hospital.

e Missouri reports hospital- and sur-
geon-specific  volumes for selected
surgical procedures, and measures
each against volume thresholds
shown in the literature to be associ-
ated with better outcomes (Missouri
Department of Health and Senior Ser-
vices, 2002).

At a more sophisticated level, these deci-
sion tools include measures of quality of
care or outcomes (in addition to LOS),
and in the best systems these measures
are risk adjusted to account for underly-
ing differences in the patient populations
served by the hospitals, permitting more
legitimate comparisons across providers.
Typically, these comparisons along qual-
ity dimensions can be accessed through
web-based query systems.

e Maryland provides hospital-specific
information on risk-adjusted LOS and
risk-adjusted readmissions for a long
list of conditions, as well as informa-
tion on each hospital’s attainment of
certain AHRQ Quality Indicators for
pneumonia and heart failure
(Maryland Health Care Commission,
2004).
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e New Mexico has produced a report
showing readmission rates by hospi-
tal for gall bladder surgery and pneu-
monia, marking the first time hospi-
tal-specific comparison data have
been publicly released in that state
(New Mexico Health Policy Commis-
sion, 2002).

e Colorado has just released an on-line
version of the AHRQ Quality Indica-
tors, severity adjusted by APR-DRGs,
by hospital. This release is the first
time these measures have been pub-
licly reported on a voluntary basis in
this state (Colorado Health and Hos-
pital Association, 2005).

o The Pennsylvania Health Care Cost
Containment Commission (PHC4)
maintains a path-breaking query sys-
tem that provides hospital-specific
data on 28 conditions (Pennsylvania
Health Care Cost Containment Coun-
cil, 2004). In addition to basic infor-
mation on volume and charges, the
available outcome measures include
risk-adjusted LOS, risk-adjusted mor-
tality rates, and risk-adjusted read-
mission rates for any reason and for
complications or infections. PHC4
employs a sophisticated risk-
adjustment model that incorporates
not only patient-specific clinical infor-
mation (collected in part from the
medical record) but also geographic
risk factors such as the area’s poverty
rate or incidence of cancer. The state

NORC at the University of Chicago
National Association of Health Data Organizations 21



The Value of Hospital Discharge Databases

Case Study 8. Hospital-Specific Reporting of Cardiology Outcomes

Virginia maintains a site intended to provide health care consumers with access to hospital-
specific volume and risk-adjusted mortality for three categories of cardiac services (Virginia
Health Information, 2004). Users can easily create customized reports for the hospitals and
cardiac service categories of their choosing. An example of a customized report that focuses
on medical cardiology in five hospitals chosen from different areas of the state is shown in Fig-
ure 2.2. For ease of interpretation, additional information about each column is available by
clicking on the heading text, and the mortality ratio column uses a series of symbols to indicate
whether the hospital’s actual mortality rate is less than, the same as, or greater than its ex-
pected (risk-adjusted) mortality rate. To facilitate comparisons of hospitals performing similar
volumes of the services in question, the rows are color coded according to four different volume
ranges. Additionally, hospitals were given the opportunity to comment on their results, and us-
ers can access the letters from the facilities by clicking on the envelope next to the mortality ra-
tio column. Finally, this site contains links to a variety of other web sites that may provide ad-
ditional helpful information related to cardiology issues.

also maintains a query system specific
to coronary artery bypass graft
(CABG) surgery, which can be used
to obtain similar performance data for
individual hospitals or surgeons
(Pennsylvania Health Care Cost Con-
tainment Council, 2004).

e The California Hospital Outcomes
Program reports quality of care,
measured as 30-day mortality rates,
for community-acquired pneumonia.
On-line access to hospital-specific
pneumonia mortality rates is avail-
able; data have been risk-adjusted to
account for differences in demo-
graphic and clinical characteristics
(California Office of Statewide Health
Planning and Development, 2004).

Many private-sector examples of quality-
based consumer decision tools are also
available.
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The Alliance for Quality Health Care
and the Niagara Health Quality Coa-
lition have developed a web-based
query system that uses discharge
data from New York state to compare
performance on the AHRQ inpatient
Quality Indicators (Alliance for Qual-
ity Health Care and Niagara Health
Quality Coalition, 2004). Reported
measures include volume for 7 condi-
tions for which a volume-
performance relationship has been
demonstrated, risk-adjusted mortality
rates for 7 procedures and 6 condi-
tions, and utilization rates for 5 proce-
dures. In addition to these measures,
an “honor roll” lists hospitals whose
risk-adjusted mortality is substan-
tially lower than the state average.

The Employer Health Care Alliance,
which represents 1,500 companies in
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Figure 2.2 Sample Comparison Report on Medical Cardiology
Outcomes from the Virginia Health Information Web Site

FROM MUMBERS TO K NOWLEDGE

VIRGIMIA HEALTH
INFORMATION

Cardiology - Medical

2003 2002
Teaching Volume Expected Mortality Volume Expected Mortality
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South-Central Wisconsin, has used
the state’s inpatient data to rate the
safety of hospitals in that region of
the state (Consumer Information for
Better Health Care, 2000). Each hos-
pital is rated in terms of whether it
had more than, fewer than or the ex-
pected number of mistakes, complica-
tions, and deaths for surgical proce-
dures, non-surgical procedures, hip
and knee replacement, cardiac care,
and maternity care. The expected
performance is based on the perform-
ance of hospitals in 12 other states for
similar patients.

Quality Assessment and Performance
Improvement

When the measures being reported relate
to quality and outcomes, many of the ap-
plications just discussed in the context of
comparative reporting and informed
purchasing might also be categorized as
initiatives to assess and improve hospital
quality. Distinctions can be made, how-
ever. Whereas comparative reporting for
informed purchasing requires that hospi-
tal-specific data be publicly reported for
multiple hospitals, similar information
on quality measures may be used inter-
nally by individual hospitals without
public reporting and (less ideally) even
without comparison to other facilities.
While many hospitals are undoubtedly
using the data for this purpose, few ac-
counts are presented in the literature due
to the proprietary nature of the work.
One exception is an example from the
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Dayton, Ohio area Hospital Performance
Reports Project, which received the 2002
Codman award for achievements in qual-
ity improvement. Additional details on

this initiative are presented in Case Study
9.

There is also evidence that the public re-
porting of comparative quality measures
derived from the discharge data may
serve as a catalyst for quality improve-
ment and as a gauge to assess the impact
of quality improvement interventions.
For example:

e Bentley and Nash (1998) found that
hospitals changed their policies and
clinical practices following the release
of the Pennsylvania Consumer Guide
to Coronary Artery Bypass Graft
(CABG) Surgery, a comparative per-
formance report.

o The California Hospital Outcomes
Project Report, which compares hos-
pitals on the basis of heart attack out-
comes, spurred hospital quality im-
provement activities that included the
development of clinical pathways and
improved use of thrombolytic ther-
apy (Rainwater et al., 1998).

Quality assessments and performance
improvement initiatives may also be con-
ducted for entire health systems as well
as for individual hospitals. A health sys-
tem performance assessment is con-
ducted to determine how well the inter-
related components of the health care in-
frastructure perform in terms of quality
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Case Study 9. Reductions in Mortality as a Result of a
Community-Wide Quality Improvement Initiative

Five hospitals in the Dayton, Ohio area, working in collaboration with local physicians and
business leaders, pioneered an initiative to improve the quality of the inpatient care provided in
the area. In contrast to initiatives based on public reporting of quality data, with their implicit
expectation that individuals will be able to make informed decisions when selecting a provider
and that these choices will indirectly drive providers to make quality improvements, this project
relied on on-going physician peer review of the quality data within a protected environment and
direct modifications to provider behavior in response to the evidence.

Key to the success of this project was a robust risk adjustment methodology that was not only
transparent to the participating physicians but accepted by them as providing comparable results
across hospitals. The large number of diagnosis and procedure fields available in the Ohio
Hospital Association’s inpatient file supported the development of the necessary model, and
physicians had the opportunity to participate in the development of the methodology. Inpatient
data were then used to compute hospital-specific risk-adjusted mortality rates (among other
variables) for a number of conditions, and these results were shared across hospitals for review
by a committee of physicians.

Early review of the quality measures identified specific Dayton hospitals with acute myocardial
infarction (AMI) mortality rates that were significantly higher than those achieved by other
hospitals in the state treating similar patients. Careful review of the underlying patient data —
including additional data elements that had been collected for a separate pilot study on the
process of care — identified a direct correlation between the percent of patients with ST segment
elevated myocardial infarction (STEMI) who did not receive reperfusion and the hospital's AMI
mortality rate. Armed with this information, the project began collecting AMI process of care data
from all participating hospitals, and hospitals began modifying their treatment of STEMI patients.
Some three years after the project began, the Dayton area hospitals had reduced their risk-
adjusted AMI mortality rates by 36 percent, and had moved from being an area of the state with
higher-than-expected mortality to an area with mortality rates below those that would be
predicted based on their patient mix (Snow et al., 2003).

Plans around public release of the hospital-level data are moving forward. Project leaders are
encouraged by the results achieved through this non-punitive peer-review process, and have
been pleased with the business community's involvement and support. Correspondingly, they
are finalizing the release of aggregate results to the consumer community through printed and
web-based venues. This public disclosure will highlight the collaborative process and
demonstrate how, through working together, quality can be improved — benefiting all participants
in the health care delivery continuum (personal communication with Greg Sample, Greater
Dayton Area Hospital Association, January 20, 2005).
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and efficiency. One set of measures that
is gaining in use for this purpose are
rates of hospitalizations for ambulatory
care sensitive conditions or ACSCs (e.g.,
hypertension, diabetes). Estimated with
discharge data, ACSC hospitalizations
are suggestive of hospitalizations that
might have been averted if access to ap-
propriate and timely ambulatory care
had been received.

e One example of how ACSC hospitali-
zation rates have been used to moni-
tor health system performance comes
from The Safety Net Monitoring Ini-
tiative headed by AHRQ and the
Health Resources and Services Ad-
ministration. This work used the
1999 HCUP data to compute prevent-
able hospitalization rates by age for
selected metropolitan areas, counties
and states, then compared the actual
rates with the rate that would have
been expected based on the area’s in-
come, racial/ethnic composition, and
physician practice style. Areas where
the actual rate exceeds the predicted
rate may be areas of concern regard-
ing inadequate access to ambulatory
care. Results were presented in two
data books (Billings and Weinick,
2003a and 2003b), as well as via an
on-line query tool and a download-
able electronic database.

Several states assess health system per-
formance for selected conditions and
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procedures using other outcome meas-
ures derived from hospital discharge
data. For instance:

o Florida reports diabetes outcomes for
the state population, including rates
of admissions for diabetes with com-
plications (e.g., kidney disease, nerve
damage), rates of amputation and dis-
charges to post-acute providers
(Florida Department of Health, 2002).

e Rhode Island has compared trends in
inpatient mortality following gall
bladder removal and surgical compli-
cation rates in the state to that of the
nation (Muri et al., 2001).

e Since 1997, Vermont has used its hos-
pital discharge data and national dis-
charge statistics derived from the NIS
to compare state performance to na-
tional benchmarks. Available statis-
tics include trends in hospitalization
rates for selected high-volume surgi-
cal procedures, and analyses of age-
adjusted hospitalization rates by hos-
pital service area to identify areas
with utilization rates that are signifi-
cantly above or below the state aver-
age. The state also uses these data to
monitor progress in achieving its
Healthy Vermonters 2010 goals, and is
planning future analyses related to
hospital-acquired infections and the
AHRQ Patient Safety Indicators
(Vermont Program for Quality in
Health Care, Inc., 2004).



Health Services and Health Policy
Research Applications

As previously noted, it is difficult to
group data applications into a typology
because of the extensive overlap across
applications. For no category is this truer
than for “research applications.”

Many of the applications mentioned in
this report are based on applied re-
search, where discharge data are used to
influence consumer or provider behavior,
influence or measure change in a pro-
gram, and enhance the health and well-
being of a population. However, hospi-
tal discharge data also are used exten-
sively in basic research, where the goal is
to establish a foundation of knowledge in
health services or health policy.

Countless studies have used discharge
data to examine how systems for orga-
nizing, financing and delivering health
services affect hospital utilization, costs
and outcomes.

o Zwanziger et al. (2000) used Califor-
nia hospital discharge data to exam-
ine the effect of market competition
on hospital cost growth.

e Angus et al. (1996) used Massachu-
setts hospital discharge data to study
the effect of insurance status and, spe-
cifically, enrollment in a managed
care plan, on resource consumption in
intensive care units (ICUs).

e In one of several studies that exam-
ined the relationship between volume
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and outcomes, researchers at the Uni-
versity of Michigan used NIS data to
study the effect of provider volume
on outcomes after intra-cranial tumor
resection (Cowan et al., 2003).

o Aiken et al. (2003) linked hospital dis-
charge data to data from a nursing
survey to assess the relationship be-
tween nurses’ educational level and
surgical outcomes.

An issue that has received increased at-
tention in health services research is
health disparities. Typically, disparities
studies aim to better understand the rela-
tionship between racial or ethnic status
and health care utilization and outcomes.

o California hospital discharge data,
linked to user data from the Indian
Health Services, provided informa-
tion on hospitalization rates and po-
tentially avoidable hospitalization
rates for American Indians and
Alaska Natives (Korenbrot et al.,
2003).

e Discharge data have also served as
the source of information for studies
that examined interracial variation in
treatments (procedure type); these in-
clude treatment of colorectal cancer
(Ball and Elixhauser, 1996), cardiac
procedures (Hannan et al., 1991; Phil-
bin et al., 2001), and cesarean deliver-
ies (Brooks et al., 2000).

Among the objectives of health policy re-
search is to understand how state and
federal policies influence the health care
delivery system. In the course of con-
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ducting the literature review, we found
several examples of how hospital dis-
charge data have been used in health pol-
icy research.

e Raube and Merrell (1999) used Illinois
state hospital discharge data to study
the cost implications of maternal
minimum stay legislation, while a
2002 study (Madden et al., 2002) ex-
amined the effect of minimum stay
laws on utilization and outcomes for
newborns.

e A 2002 Florida study conducted by
Marquis and Long (2002), linked re-
cords from the state hospital dis-
charge database to birth records,
Medicaid eligibility and claims files,
and health department records to de-
termine how the expansion of a pub-
lic insurance program would affect
access to prenatal care and birth out-
comes.

e In their seminal study, Robinson and
Luft (1988) evaluated the relative ef-
fectiveness of state cost-control poli-
cies using discharge data from states
that had implemented all-payer rate
regulation programs and states that
relied on market-based approaches to
reduce cost inflation.

In more clinically-oriented research, hos-
pital discharge data have been utilized
independently or in combination with
other data to investigate a diverse set of
issues, including the effect of specific
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procedures/interventions and the pro-
vider practices that produce the best
clinical and economic outcomes.

e One example of the use of data in this
capacity is a study by Provonost et al.
(1999), which examined how ICU
processes affect outcomes and re-
source use. Linking Maryland dis-
charge data to data from a survey of
ICU medical directors, these research-
ers found that in hospitals where the
ICU physician did not make daily
rounds, rates of mortality and the in-
cidence of cardiac arrest, renal failure,
and septicemia were higher than in
hospitals where the ICU physician
did make daily rounds. Failure to ex-
tubate patients in the operating room
(information available from the sur-
vey) was further found to be associ-
ated with higher resource consump-
tion.

The discharge data also offer clinicians
insight on the incidence of selected
medical conditions and the characteris-
tics of patients with these conditions, as
well as patient characteristics that are
most predictive of a favorable outcome.
Applications illustrating this type of use
include studies of:

« cancer incidence among American In-
dians and Alaska Natives (Nutting et
al., 1993);

o the incidence and demographics of
patients with cat scratch fever
(Jackson et al., 1993);



o differences in toxic mushroom poi-
soning by age and race (Jacobs et al.,
1996); and

o the epidemiological characteristics of
children with Kawasaki syndrome in
Hawaii and Connecticut (Holman et
al., 2000).

Hospital discharge data are an estab-
lished tool in health services and health
policy research and the examples cited
above represent only a small number of
the studies and types of studies for which
discharge data have proven useful.

Private-Sector and Commercial
Applications

Private-sector and commercial uses of
discharge data add economic and market
value to statewide discharge data. These
applications range from hospital strategic
planning to the development of proprie-
tary tools that supply information for
purchasers, providers, and consumers.
In some cases, the statewide data organi-
zation produces analyses specifically for
use by the hospital community, while in
other instances the data are purchased by
private consulting firms, health care pro-
viders, or health information manage-
ment vendors. When these commercial
users purchase the public data sets, it
generates product sales revenue that can
benefit the statewide data organization.
Furthermore, because the industry relies
on state data, these commercial users are
often an important political constituency
for publicly-funded data systems.

The Value of Hospital Discharge Databases

One of the most common commercial
uses of inpatient discharge data is to gen-
erate market share and patient origin re-
ports that can be used for hospital strate-
gic planning. Market competition has al-
ways driven the financing, organization,
and provision of health services, and
competitive bidding and enrollment has
become an increasingly integral part of
the organization and delivery of care.
The market share and patient origin
studies provide critical information
needed to respond in this environment,
and these studies rely almost solely on
hospital discharge data. For example:

o The California Office of Statewide
Health Planning and Development
(2004) makes patient origin and mar-
ket share data available electronically
through two pivot profiles. The Pa-
tient Origin pivot profile identifies
the zip codes from which patients are
drawn for each California hospital.
The Market Share pivot profile
identifies the hospitals serving pa-
tients from a selected zip code or
county. In each pivot profile, the user
can also select a specific Diagnosis Re-
lated Group (DRG), age group, and/
or payer category. These Pivot Pro-

tiles are currently available for 2000 to
2003.

o The Massachusetts Health Data Con-
sortium (2004) uses its inpatient data
to generate a series of three reports
that describe: a) patients who remain
in their own geographic area for inpa-
tient care; b) patients who migrate out

NORC at the University of Chicago
National Association of Health Data Organizations 29



The Value of Hospital Discharge Databases

Case Study 10. Market Share and Patient Origin Reports
for Hospital Strategic Planning

The New Hampshire Hospital Association produces an annual market share and patient origin
report. The market share table shows data for each town from which any patients in the state’s
inpatient database have been drawn (including towns in other states) and shows which New
Hampshire hospitals treated these patients. The number of days and number of discharges are
shown for each hospital serving the town, and the relative importance of the hospital in providing
care to the town is computed (e.g., days provided by the hospital divided by the total days of care
provided to town residents). Similar information is presented for the prior year, and an annual
percent change is also computed. The patient origin portion of the report contains similar infor-
mation, but is organized by hospital and shows the number of days and discharges provided to
residents of each town contributing patients to the hospital. The towns are arrayed in decreasing
order of their importance to the hospital’s market share, making it easy to determine the markets
from which the hospital draws most of its patients (New Hampshire Hospital Association and

Foundation for Healthy Communities, 2004).

of their area of residence for hospital
care; and c) non-residents who mi-
grate into Massachusetts for care.
These reports are available for six
health service areas and 23 subareas,
and statistics are presented for pediat-
rics, medical/surgical, obstetrics/
maternity, and psychiatric cases sepa-
rately, as well as by age group.

Other hospital strategic planning applica-
tions move beyond the patient origin and
market share analyses to a comparison of
utilization and outcomes data for the
hospital with similar data from peer hos-
pitals or from the state, region, or nation.

o For example, Intermountain Health
Care (IHC), a non-profit integrated
health system located in Salt Lake
City, routinely uses Utah’s hospital
discharge data along with data from
its own system for planning and qual-
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ity improvement. The statewide data
permit IHC to compare its own
charges, length of stay, and severity-
adjusted outcomes with those meas-
ures statewide and in defined market
areas. This quality benchmarking as-
sists IHC in evaluating its perform-
ance and competing more effectively
in its target markets.

Consulting firms, database vendors, and
health information companies also make
heavy use of the state discharge data-
bases (see Case Study 11). Frequently,
these users rely on discharge data from
all states that make their data publicly
available. For example, CareScience, a
Pennsylvania consulting company, uses
discharge data to:

e develop liability reduction plans for
hospitals, targeting quality problems
that result in avoidable claims;
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Case Study 11. Use of Discharge Data by Consulting Firms

Consulting and health information management vendors often utilize statewide discharge data
to develop analytic tools and products that support client decision making. Milliman, one of the
largest independent actuarial consulting firms in the United States, for example, uses hospital
discharge data to estimate the Hospital Efficiency Index (HEI), a tool used by hospitals for stra-
tegic planning. Derived using statistical/actuarial methodologies, the HEI was designed to al-
low hospitals to compare their own inpatient data to common benchmarks (i.e., case-mix and
severity-adjusted length of stay for the most “efficient” providers) estimated from state or na-
tional hospital discharge data. The HEI provides hospitals with insight on potentially avoidable
admissions and days.

Providers use the indices for risk or capitation evaluation, long-term strategic planning, profit-
ability analysis, acquisition decisions, identification of most efficient practice facilities, and de-
termination of reasons for avoidable hospitalizations. Purchasers may use the HEI to select or
integrate networks, determine hospital efficiency, establish reimbursement strategies, and
identify the most efficient facilities (personal communication with Richard Kipp, Milliman, Sep-

tember 23, 2004).

e develop a Patient Risk Assessment
Tool that combines discharge with
Census data;

o assess the impact of complications
and morbidity; and

o identify top-performing hospitals na-
tionally for purposes of contracting.

Commercial users emphasized that ac-
cess to all-payer, comprehensive dis-
charge data strengthens the market and
improves market decisions. Without
statewide data, many of the commercial
users could not do what they now do.
The closest alternative to hospital dis-
charge data is the Medicare claims data-
base, but these data do not include popu-
lations of interest to most commercial
purchasers and market analysts.

In states where discharge data are pub-
licly available and widely used in the

private market, there were demonstrated
benefits, including stronger price compe-
tition in the market area, community-
wide and hospital-specific quality im-
provement initiatives, and more aggres-
sive purchaser negotiations. A few re-
spondents also cited the hospital errors
avoided as a result of hospital bench-
marking and quality improvement pro-
grams, which rely on state hospital data-
bases.

Informing Policy Deliberations and
Legislation

In theory, the hospital discharge data
hold the potential to be of great value for
informing policy decisions and legisla-
tion, and evidence of this value would
seem to be particularly compelling in ar-
guments to state legislatures when state
data organizations face their periodic re-
authorizations. Indeed, as we collected
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leads during the initial stages of the pro-
ject, we heard of many potential exam-
ples where the hospital data had sup-
ported legislation. These examples in-
cluded legislation around issues such as
primary enforcement of seat belt use and
child restraints, mandatory motorcycle
helmet use, Medicaid presumptive eligi-
bility, specialty (or “niche”) hospitals, no-
fault vs. tort auto insurance, minimum
hospital stays for childbirth, and manda-
tory coverage for specific types of ser-
vices (e.g., diabetic supplies) or specific
types of patients (e.g., uninsured).

As we began to follow up on these leads,
however, and contact potential key infor-
mants, we were often unable to attribute
legislative debate or action to the infor-
mation available from the inpatient dis-
charge data. In some instances, the diffi-
culty in making this link was a matter of
poor timing. Most state laws about seat
belt use or minimum maternity stays, in
particular, were passed many years ago.
While we believe the hospital discharge
data were probably informative for these
issues, no contacts with direct knowledge
of the situation were available for inter-
views. In other instances, however, the
inability to attribute legislative successes
to the availability of hospital discharge
data was due to a combination of other
factors:

e our sources were mistaken regarding
the use of discharge data (for exam-
ple, the analyses used hospital cost
reports or Medicaid claims, not dis-
charge data);
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e the discharge data were used for
analyses that might have informed
the debate, but the results were not as
expected and the information was
never put forward for consideration
(this situation arose most often when
state hospital associations were using
the data to advocate for or protect the
interests of their members);

o the discharge data were used, but the
key informant had only conducted
the analyses and was unable to com-
ment on if or how the findings were
used by legislators (this situation
arose most often when state employ-
ees were responding to legislative re-
quests for information);

e the discharge data were used, but
were only a tangential part of the evi-
dence used in the deliberations or
were not well-suited to the task at
hand; or

e information derived from the dis-
charge database was submitted for
consideration in the debate and could
have been helpful, but was largely ig-
nored - due either to political realities
or to failure to present the informa-
tion in a way that could be easily as-
similated by legislators.

Despite the difficulty in directly linking
inpatient discharge data to legislation,
we did find several examples of how dis-
charge data might be used for legislative
and policy decisions that merit discus-
sion here.
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Case Study 12. Using Hospital Data to Inform Legislation

Over the past few years, some Connecticut hospitals had been turning away transfers of NICU
patients. Although the hospitals claimed that this was occurring because they had no NICU
beds available, there were concerns that these decisions were being made because the infants
were on Medicaid or were uninsured. The state legislature began considering legislation to
require hospitals to accept NICU transfers regardless of insurance status, and the state’s Office
of Health Care Access (OHCA) was asked to provide data to inform these deliberations. OHCA
used discharge data from Connecticut and New York, along with information on the number of
NICU beds in each state, to examine the prevalence of births with complications and low-weight
births and to compute NICU occupancy rates for each type of birth. Information on payer was
used to determine the percent of these cases that were covered by Medicaid. New York data
were used for comparison purposes because that state already had a law similar to the one
being considered in Connecticut. Results of the analysis showed that although birth rates and
rates of complications were similar in the two states, Connecticut had a higher proportion of low-
weight births. NICU occupancy rates were much higher in Connecticut than in New York, even
exceeding 100 percent. Furthermore, the proportion of complicated and low-weight births
covered by Medicaid was three times higher in Connecticut than in New York. Thus,
Connecticut hospitals seemed to be turning away NICU patients because of capacity
constraints rather than due to Medicaid status. Based on this information, the state legislature
withdrew its proposal to require acceptance of all NICU transfers (personal communication with
Olga Armah, Connecticut Office of Health Care Access, October 15, 2004).

As described further in Case Study
12, Connecticut combined its own
state discharge database with similar
information from New York to dem-
onstrate to its state legislature that a
bill that would have mandated accep-
tance of all NICU transfers was un-
necessary.

Hawaii maintains a web-based map-
ping system that allows users to map
hospitalization rates for a number of
important conditions by the state’s
House and Senate districts (Hawaii
Health Information Corporation,
2004).

In a project in California, the state’s
discharge data are one of many

sources of information being used to
quantify a diverse set of environ-
mental indicators, including asthma
hospitalization rates, for a neighbor-
hood in Oakland. The intent of this
novel project is to provide local resi-
dents with the solid evidence they
need to advocate for improvements to
their neighborhood, and a key part of
the project is to provide training and
support to community activists in
how to use the facts derived from
these various databases to affect
change in their neighborhood. The
project has already succeeded in forc-
ing the closure of a local factory that
was responsible for large amounts of
toxic emissions (Costa et al., 2002),
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and it is possible that the evidence
will be used to advocate for the re-
routing of diesel trucks away from
the neighborhood (personal commu-
nication with Michael Kassis, Cali-
fornia Office of Statewide Health
Planning and Development, April
27,2004).

e Coben et al. (2004) used HCUP data
to examine hospitalizations for mo-
torcycle accident injuries, and to
document the higher incidence and
associated costs of head injuries in
states without motorcycle helmet
laws.  This research recently led
West Virginia legislators to drop a
bill that would have rescinded the
state’s helmet law.

More traditional health services re-
search studies can also speak to policy
issues, as already described above. In
many cases, these studies have used
discharge data to evaluate the impact of
policy decisions that have already been
made (e.g., Raube and Merrell, 1999;
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Madden, 2002; Long and Marquis, 1998;
Marquis and Long 2002; Volpp et al,
2003) or to determine whether the legis-
lation was necessary (Edmonson et al.,
1997).  Others, however, have tried to
anticipate policy decisions, or have con-
sidered whether a law passed by one
state should be adopted on a wider basis.

In the midst of Oregon’s debate over
health care rationing, Fisher et al.
(1992) used the discharge data to
document geographic variation in
rates of use for discretionary medical
admissions and to propose an alterna-
tive rationing method based on set-
ting ceiling use rates for each hospital
service area.

In reaction to a California law man-
dating minimum nurse staffing ratios,
Aiken et al. (2002) linked hospital dis-
charge data from Pennsylvania with
data from a large survey of nurses to
examine the relationship between
nurse staffing ratios and patient out-
comes and nurse retention.



3. Lessons Learned Regarding the Uses of Hospital Discharge Data

ur review of the literature and

interviews with key informants

provided us with insight as to
why hospital discharge data may be bet-
ter suited for many applications than
other data sources, as well as with insight
into the limitations of these data. This
chapter draws upon findings from this
study to describe both the strengths and
limitations of hospital discharge data.

Strengths of Hospital Discharge Data

As described in Chapter 2, hospital dis-
charge data are incorporated into a wide
range of applications. Discharge data-
bases are not, however, the only source
of data that can be used to obtain the in-
formation required in these diverse ap-
plications. Claims data derived from
payers, survey data, medical record ab-
straction, and other databases developed
using primary data collection techniques
may provide information that parallels
that contained in most discharge data-
bases. In fact, several of our key infor-
mants indicated that the specific applica-
tion for which discharge data were used
could still have been accomplished with
other data. However, the availability of
hospital discharge data did greatly facili-
tate the process.

Costs of Discharge Data

Several of the data users interviewed in-
dicated that if they did not have access to
hospital discharge data, they would have
been required to undertake primary data

collection to address the specific issue in
which they were interested. In one inter-
view, an injury epidemiologist stated
that in the absence of discharge data the
public health department would have
monitored injuries by requesting that
hospitals submit the names and contact
information for all individuals who suf-
fered a specific type of injury. To obtain
additional epidemiological information,
the public health department would then
select a sample of this population for fur-
ther medical record abstraction. In fact,
the information necessary to conduct in-
jury and disease surveillance (as well as
other applications) is available and may
be compiled through alternative means,
including medical record abstraction,
physician reports (passive surveillance),
death records, and surveys. However,
since data are computerized and already
collected for other purposes (e.g., billing),
discharge databases offer an important
cost advantage for monitoring conditions
in which hospitalizations are a typical oc-
currence and death infrequently occurs.
The costs of data collection are a particu-
larly important consideration in monitor-
ing trends, since annual data collection is
time-consuming and costs may be pro-
hibitive.

Accuracy and Completeness of Data

In some applications, data in hospital
discharge databases have been found to
be more reliable than data identified
from other sources. As an example, Koo-
batian et al. (1991) found that in monitor-
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ing Guillain-Barré syndrome, a rare neu-
rological condition, incidence rates deter-
mined from computerized discharge data
were more accurate than rates deter-
mined from physician reports (i.e., pas-
sive reporting). In another study, Win-
dau et al. (1991) concluded that hospital
discharge data often capture cases that
are missed by employment-based report-
ing systems and could therefore be used
effectively for surveillance of well-
recognized occupational conditions.

For many applications, discharge data
may be more accurate and reliable than
survey data. Information on diagnoses
and procedures, for instance, are ob-
tained directly from providers. As such,
these data elements are typically unaf-
fected by recall bias and may therefore be
of higher quality than comparable data
obtained from household self-reported
survey data (Machlin et al., 2000). Com-
pared to the National Hospital Discharge
Survey or other survey-based discharge
datasets the populations included in hos-
pital discharge datasets are large. For
this reason, analyses of rare populations
or conditions and for small areas are
likely to be more accurate than analyses
conducted with survey data.

Representativeness and Inclusiveness

Whereas the validity and generalizability
of survey results are dependent on
whether the sample is representative of
the population, most discharge datasets
record hospitalizations for the entire
population. Concerns about whether the
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sample is representative of the popula-
tion as a whole or the validity of results
are therefore mitigated.

On a related note, some health plans use
hospital discharge data to develop qual-
ity reports, which are distributed to
members as a tool to assist them in select-
ing hospitals. Although health plans
routinely collect and analyze plan mem-
bers’ inpatient experiences using claims,
discharge data may be a preferable
source of information for quality report-
ing since claims often contain records
only for plan members and contracted
hospitals. State discharge data systems
offer plans an opportunity to gauge hos-
pitals” performance in treating all pa-
tients, and allow the organization an op-
portunity to compare performance of
contracted and non-contracted providers.

Range of Data Elements and Data Linkages

State discharge datasets typically contain
information on patient demographics
(age, sex, zip code), clinical characteris-
tics (diagnoses, procedures, source of ad-
mission, discharge status), utilization
(length of stay), financial characteristics
(primary and secondary payers, charges)
and facility identifiers. The impressive
range of applications described in Chap-
ter 2 is feasible because even when data
elements in discharge databases are in-
sufficient to permit users to carry out an
application, discharge data can often be
linked to other datasets that do contain
the needed information. For instance, to
obtain information on characteristics of
the community in which patients reside,



data wusers often employ geographic
codes (e.g., county and ZIP Codes) to
link discharge data to county-level files
such as the Area Resource File
(maintained by the Health Resources and
Services Administration, HRSA) or ZIP
Code data from the Bureau of the Cen-
sus. As another example, state discharge
datasets that use Medicare provider
numbers and/ or American Hospital As-
sociation (AHA) numbers to identify
hospitals may be linked to data from the
AHA Annual Survey to create a file con-
taining elements related to both the inpa-
tient admission and characteristics of the
admitting hospital (e.g., ownership,
profit status, size, and services offered).
To the extent that common patient iden-
tifiers are employed and these data sets
are available, it is also possible to link
outpatient, ambulatory surgical center or
emergency department data to discharge
data in order to develop a more compre-
hensive profile of patients’ health care
experiences or to examine episodes of
care.

Limitations of Hospital Discharge
Data

Hospital discharge databases are not
without problems that may limit their
usefulness for certain applications.
These limitations may be classified as
problems with (a) data quality; (b) ex-
cluded populations; and (c) missing data
elements.
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Data Quality Problems

Inconsistencies in the collection of data
and quality problems may hinder the use
of hospital discharge data for specific ap-
plications. In multi-state comparisons,
analyses can be greatly limited by stan-
dards and coding practices that are in-
compatible across states (Coffey et al.,
1997; Berthelsen, 2000). One example is
the coding of the expected payer field.
There is presently no national standard
for identifying and reporting payer data,
and states have different approaches for
grouping payer categories, with catego-
ries that may be neither comprehensive
nor mutually exclusive (Public Health
Data Standards Consortium, 2005).
These data reporting problems make it
particularly difficult to conduct meaning-
ful cross-state comparisons of payer per-
formance.

Even in analyses that are focused on one
state, the validity of analyses may be af-
fected by inconsistency across providers
in the way certain fields are reported.
Among the most common data quality
problems cited by key informants were
the inaccuracies that may occur for diag-
nosis and procedure codes. These prob-
lems may be due to errors in providers’
understanding of diagnostic coding/
groupings (e.g., ICD-9-CM, DRG), which
lead to misclassification, or due to pur-
poseful attempts to alter coding in order
to maximize reimbursement. Similarly,
there is evidence that co-morbidities
(reported as secondary diagnosis codes)
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may be underreported, particularly for
some conditions (Kieszak et al.,, 1999;
Malenka et al., 1994). This underreport-
ing may occur for many reasons. Particu-
larly if these data are not used for reim-
bursement, hospitals may not collect or
report this information. In other in-
stances, data collection agencies differ in
the number of diagnostic fields that they
import into the statewide database, and
co-morbidity data may therefore be trun-
cated.

Another type of data quality problem
that was frequently cited by key infor-
mants was hospital-specific errors in cod-
ing certain fields. One respondent that
we spoke to had attempted to use hospi-
tal discharge data to develop an asthma
surveillance system for the state. In ana-
lyzing the state data, he discovered that
at least one hospital was erroneously re-
porting the facility’s own ZIP Code
rather than the patient’s
ZIP Code of residence. Before proceed-
ing with the development of the surveil-
lance system, he intends to conduct addi-
tional investigation into the quality of the
hospital discharge data and ways to im-
prove it.

Excluded Populations

Exclusion of Selected Facilities. The types of
facilities and populations represented in
data systems may limit the use of hospi-
tal discharge data in national and state
applications. At present, 38 states require
hospitals to submit discharge data. Two
states do not collect discharge data and,
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in the remaining states hospitals are en-
couraged, but not required, to submit
data to the statewide data organization
(Consumer-Purchaser Disclosure Project,
2004). Clearly, in the states that do not
mandate data submission, coverage of
hospitals may be less than complete.
Even in those states that mandate hospi-
tal participation, certain types of hospi-
tals, such as Veterans’ Administration
and Indian Health System facilities, are
typically exempt. Incomplete data can
hinder efforts to use discharge data in
many of the applications described in
Chapter 2.

Exclusion of Selected Populations. Obvi-
ously, discharge data capture only those
events that occur in a hospital. Many
procedures are now performed in both
inpatient and outpatient settings. For
these types of procedures, one would
have an incomplete picture of the full pa-
tient population unless data from outpa-
tient settings are also included. A similar
limitation arises in injury surveillance ef-
forts when injuries are so serious that the
patient dies before being admitted to the
hospital or when the injury is not serious
enough to result in a hospital stay. For
example, one of our key informants was
using discharge data to monitor suicide
attempts and fatalities in a state. Because
the discharge data contain records only
for those persons who were hospitalized
following an attempt or who died while
an inpatient, all fatalities were not repre-
sented in these data. Lacking individ-
ual patient identifiers, the informant has



not yet been able to link discharge data
to death records in order to estimate the
burden of suicide in the state.

An additional consideration is that,
unless states have data sharing agree-
ments and use common patient identifi-
ers (which appear to be relatively uncom-
mon), patients who are hospitalized out-
side the state are not captured by their
home state’s data system. Conversely,
unless ZIP Code or state identifiers are
available, it is not possible to identify
hospitalizations by out-of-state patients.
Data collection organizations’” ability to
obtain patient-specific geographic identi-
fiers may be more difficult now that the
HIPAA privacy rule has been imple-
mented. Under HIPAA, data on geo-
graphic subdivisions smaller than a state
are considered protected health informa-
tion (PHI). In states in which participa-
tion in a discharge data system or the
provision of residence data is not manda-
tory, it is possible that more hospitals
will choose either to not submit data or
to de-identify data (i.e., by removing
PHI) in order to comply with patient pri-
vacy regulations.* To the extent that
geographic identifiers are unavailable, it
will be more difficult to conduct popula-
tion-based applications.

Missing Data Elements
E-codes. Submission of discharge data is

voluntary in some states, and submission
of certain data elements may be volun-
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tary even in states that mandate hospital
participation. As an example, public
health practitioners often use external
cause of injury codes or “E-codes” con-
tained in hospital discharge data to esti-
mate the incidence of specific types of in-
juries and to build injury surveillance
systems. However, only 23 states man-
date that hospitals report E-codes
(Wadman et al., 2003). Results from the
HCUP E-code Evaluation Project indicate
that while the overall completeness of E-
codes in injury records is quite good, in
almost one-fifth of 33 HCUP states the
completeness of E-codes was less than 75
percent. Not surprisingly, rates of com-
pleteness were higher in states that man-
date E-code reporting (Coben, 2004).5 As
noted by Sorock et al. (1993) in an evalua-
tion of the usefulness of New Jersey dis-
charge data for injury surveillance
(conducted prior to the state-mandated
reporting of E-codes) hospital discharge
data are valuable for estimating the num-
ber of injuries that occurred, but the ab-
sence of E-codes makes it difficult to un-
derstand why these injuries occurred.
Key informants for this study as well as
many organizations interested in advanc-
ing the effectiveness of injury surveil-
lance systems (Institute of Medicine,
1999; STIPDA, 2003) have indicated sup-

4A covered entity may provide access to certain PHI
that includes geographic location, under certain condi-
tions, such as when a signed data use agreement is ob-
tained and only the minimum necessary information is
released.

5 Rates of completeness were also higher for conditions
not related to patient safety or medical errors.
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port for the mandatory reporting of E-
codes and other policies that promote
uniformity in hospital coding of external
cause of injury. Examples of these other
policies that could be employed even
without mandatory reporting include
educating medical records coders, moni-
toring the completeness of coding, and
providing feedback to hospitals on the
quality of their coding. In Colorado, for
example, these actions have consistently
made the state a leader in terms of com-
pleteness of E-coding (personal commu-
nication with Michael Boyson, Colorado
Health Institute, March 9, 2005).

Race and Ethnicity. Several interview re-
spondents indicated that they were un-
able to adequately risk-adjust data or
were unable to examine disparities in
health status using hospital discharge
data because information on race and
ethnicity were either missing or unrelia-
bly reported. Indeed, in an analysis of
the 2000 Nationwide Inpatient Sample,
Romano et al. (2003) noted that 20 per-
cent of hospital discharge records were
missing race/ethnicity data. One reason
for missing data is that hospitals may not
be required and may choose not to re-
port this information. Nationwide, only
22 states mandate hospital collection of
information on race and ethnicity. Even
in those states with such a requirement,
however, providers may be unaware of
the mandate and may fail to collect this
information.

As noted by key informants, even when
race/ethnicity data are available, the
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quality of this information is, at times,
questionable. Several factors account for
the poor quality of race/ethnicity data.
To begin with, there is no consistent ap-
proach for collecting this information;®
race/ethnicity is not included in the UB-
92 core billing standards. Even though
many states collect data on race/
ethnicity as one of the state-specific
fields, how the race/ethnicity variable is
defined and, indeed, even whether it is
defined in terms of one or two variables,”
varies across states (Geppert et al., 2004).
Blustein (1994) further notes that admit-
ting clerks often assign race/ethnicity
based on their observations; they may
not directly ask patients to self-identify.
This may result in misclassification, a
problem that Blustein found to be worse
for non-Black and non-White categories.
The quality of race/ethnicity data may
also be problematic due to the reluctance
of patients to provide this information.

Costs vs. Charges. Hospital discharge data
systems collect data on billed charges as
opposed to costs. Typically, an external
data source containing financial data
and, specifically, hospitals” cost-to-charge
ratios (e.g., Medicare Cost Reports) are

¢ For an extensive discussion of this and other issues
concerning the collection of race and ethnicity data
refer to the 2004 National Research Council Report:
“Eliminating Health Disparities: Measurement and
Data Needs.”

7 Some states define race and ethnicity as two sepa-
rate variables—one for race and one for ethnicity
(Hispanic or not). Other states combine race and eth-
nicity categories (such as in the categories: White, not
of Hispanic origin; Black, not of Hispanic origin; His-
Ppanic).



necessary to estimate costs from the re-
ported charges. The accuracy of this ap-
proach for estimating inpatient costs is
not always clear, however, since charges
may not entirely reflect the resources
that the provider used and, hence, what
it actually costs to provide a service.

Another concern is that charges are not
uniformly reported by hospitals or across
states. Billed total charges may include
professional fees and patient convenience
items; these professional services or
items may differ across hospitals and
states. Where a payer requires bundled
billing, emergency room charges may
also be included. Detailed charges are
also not uniformly reported. For exam-
ple, although many states collect detailed
charge data using the revenue center
codes identified in the UB-92, states may
collapse revenue center codes and rede-
fine ranges of services. Acknowledging
these limitations and caveats, many
states and data users have nonetheless
succeeded in conducting studies of inpa-
tient costs and cost-effectiveness with
hospital discharge data.

Data Elements for Risk Adjustment. Al-
though the data users we interviewed for
this study indicated that hospital dis-
charge data are a valuable resource for
assessing the quality of hospital care,
there are some concerns about the ade-
quacy of these data for risk adjustment.
As described earlier, the diagnosis and
procedure codes may face a number of
quality issues, ranging from provider
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inconsistencies in coding to data trunca-
tion in reporting. In addition, other clini-
cal data that could be valuable for risk
adjustment - including laboratory val-
ues, test results, functional status, sever-
ity of illness, and behavioral risk factors -
are typically not present. For instance,
Jonkman et al. (2001) noted that ICD-9-
CM diagnoses and procedure codes con-
tained in typical discharge datasets lack
the clinical detail needed to determine
disease stage. Their work on early-stage
breast cancer showed that discharge data
have a high degree of sensitivity (i.e.,
they identify most early-stage breast can-
cer patients identified through other
means) but a low degree of

specificity (i.e., they identify many pa-
tients who are not early-stage breast can-
cer patients). As such, the use of dis-
charge data to examine patterns of cares
for early-stage breast cancer patients
may be misleading due to inclusion of
(later-stage) patients who are not candi-
dates for breast conserving surgery.

In addition to the fact that detailed clini-
cal information is unavailable, the diag-
nostic information recorded on a dis-
charge record often does not indicate
whether the condition was present on ad-
mission or whether it was acquired dur-
ing the hospital stay. For purposes of
quality assessment it is critical to distin-
guish between the two situations. On the
one hand, conditions that are present at
the time of admission are likely to be co-
morbidities; adjustments to account for
differences in risk associated with the
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presence or absence of the condition are
often necessary. On the other hand, con-
ditions acquired during the hospital stay
may reflect the product or outcome of
care. The occurrence of complications
(e.g., pressure ulcers, urinary tract infec-
tions) may suggest poor quality of care.

Several of our informants echoed the re-
commendation of The Workgroup on
Quality of the National Center for Vital
and Health Statistics (2004) to include an
indicator of whether a secondary diagno-
sis was present on admission into dis-
charge databases; the proposed UB-04
incorporates such a “present-on-
admission” indicator. California, New
York, and Wisconsin currently collect
this information in their discharge data-
bases, but there are some state differ-
ences in how this variable is recorded.

Another data element that interviewees
indicated was important when using dis-
charge data to compare hospital mortal-
ity rates is an indicator of whether a pa-
tient has a do-not-resuscitate (DNR) or-
der. In theory, hospitals with greater
proportions of patients with DNR orders
will tend to have higher mortality rates;
higher mortality rates would reflect pa-
tients” wishes as opposed to poor hospi-
tal care. Without a DNR indicator, qual-
ity comparisons based on mortality rates
are biased against hospitals with more
DNR patients.

The inclusion of present-on-admission
and DNR indicators will advance the use
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of discharge data for quality measure-
ment. Nonetheless, standard definitions
of these data elements and detailed in-
structions for reporting are necessary in
order to ensure comparable data collec-
tion and promote comparisons across
providers and states.

Unique Patient Identifiers. Although many
discharge datasets contain this informa-
tion, some interviewees indicated that
the inclusion of unique patient identifiers
would be one of the most useful database
enhancements. Providers and state data-
base developers may be reluctant to in-
corporate patient identifiers because of
concerns about patient confidentiality
and the requirements imposed by regula-
tions such as HIPAA. When available,
these data are usually encrypted; encryp-
tion methods are likely to differ across
states and across organizations in a state.
In the absence of unique patient identifi-
ers or standard encryption methods, it is
much more difficult to link the discharge
records with other files, construct epi-
sodes of care, or ensure that a single epi-
sode is not being counted multiple times
(such as when a patient is re-admitted or
transferred between hospitals (Westfall
and McGloin, 2001)).

Importantly, several of the applications
that we identified require that discharge
data be linked to other person-level event
data. For instance, Polednak and
Shevchenko (1998) linked data from the
Connecticut hospital discharge database
and the state Tumor Registry to estimate



inpatient cancer-related charges during
the last year of life. The Crash Outcomes
Date Evaluation System (CODES),
funded by the National Highway Traffic
Safety Administration, links motor vehi-
cle crash data to hospital inpatient and
emergency room data and other data
sources to monitor motor vehicle acci-
dents and examine the cost-effectiveness
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of safety measures. Although the lack of in-
dividual identifiers often hampers the ability
to link data from hospital discharge datasets
with other datasets, a variety of approaches -
including probabilistic or deterministic
matching techniques - may enable cross data
linkage.
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4. A Look to the Future

he demand for health information

has risen sharply over the past

decade. At the same time, state
health data programs continue to face fis-
cal, political, and technical challenges to
meet these evolving information needs.
As described in this report, statewide
data organizations, in particular, are
among the leading innovators in the use
of hospital discharge data. These accom-
plishments have been achieved by states
that are facing budget and other con-
straints as well as by states that are com-
monly perceived as the “industry lead-
ers” in health care data.

Statewide health data organizations vary
in the roles and responsibilities that they
assume. As illustrated in Figure 4.1,
these roles may be conceptualized as de-
velopmental stages, with each subse-

quent stage building upon the accom-
plishments of prior stages. Organiza-
tions at the first stage are engaged almost
exclusively in data collection. These or-
ganizations may not have the necessary
resources available to move beyond this
role, or because of political realities, their
primary mission may be limited to data
collection. At the second developmental
stage, organizations also function as data
processors or managers. Some organiza-
tions at this stage may go so far as to per-
form limited analyses in house, but most
analytic work and dissemination of find-
ings is left to others. Again, the decision
to limit the amount of in-house analysis
may reflect a lack of resources within the
organization, or concerns about taking a
role that is too visible and potentially
controversial to state policymakers and/
or database funders.

Figure 4.1 Developmental Stages of Statewide Health Data Organizations
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data collection
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Once a statewide organization has
firmly established itself as a valued data
collector and database manager, it may
then be able to attract the resources and
political support needed to branch out
into more extensive data use. Organiza-
tions at stage 3 are performing their own
analyses with the data that they collect,
and preparing and disseminating basic
reports.

While all data organizations achieve the
tirst two stages (data collection and proc-
essing) and most reach stage 3 by pro-
ducing standard utilization reports or
profiles, very few organizations progress
to the fourth stage. Organizations at
stage 4 are the industry leaders. These or-
ganizations have successfully managed
to move beyond basic data collection and
analysis to increasingly sophisticated
analyses that result in actionable infor-
mation or in programs with market or
policy relevance. The very tangible value
arising from these applications then pro-
vides a new impetus and support for
continued and enhanced data collection,
which in turn facilitates new applica-
tions. Organizations reaching this stage
have effectively closed the loop that links
data collection and highly useful applica-
tions.

Data organizations that succeed in devel-
oping sound discharge data systems are
more likely to progress to the more diffi-
cult task of translating the data into infor-
mation. An organization that succeeds in
applying methods and tools to produce
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relevant reports (either through in-house
analysis or through arrangements with
outside organizations) is likely to in-
crease demand for more sophisticated re-
ports and data enhancements for these
reports.

While maturity may be a key factor in
determining an organization’s stage of
development, maturity alone does not as-
sure progression from one stage to the
next. Some mature data organizations do
not operate at the fourth level, while
some newer organizations may progress
through the developmental stages rap-
idly. Additionally, it is important to rec-
ognize that statewide health data organi-
zations may differ in their mission, and
that not all organizations will strive to
advance to the final stage.

Working together, there is much that pri-
vate, state and federal health data organi-
zations can do, both to improve the util-
ity of state hospital data and to facilitate
progress through these developmental
stages for those organizations wishing to
improve or expand their role. Below, we
describe a multi-faceted strategy to
achieve these dual goals. Key features of
this strategy include: (1) improving the
inpatient discharge databases them-
selves; (2) strengthening inpatient data
by building more comprehensive data
systems; and (3) providing technical as-
sistance to enhance the analytic and re-
porting capacity of statewide data or-
ganizations.



(1) Improve Inpatient Discharge Da-
tabases

Additional Data Elements. From the key
informant interviews and the literature
review, we identified a number of addi-
tional data elements that could be quite
helpful for future applications.8 These
include:

e unique patient identifiers - for
linking records, identifying re-
admissions, and  constructing epi-
sodes of care;

o expanded clinical information - for
risk adjustment, identification of at-
risk populations, and quality report-
ing;

e E-codes - for improved understand-

ing of causes of injury;

o race and ethnicity - for better analy-
ses of disparities in care and identifi-
cation of subpopulations;

o condition present on admission - for
better outcomes/quality studies;

8 Data experts with whom we spoke were supportive
of the inclusion of these data elements; however, some
informants cautioned that their inclusion could have
budget implications for both states and hospitals. It
was suggested that in determining which data ele-
ments to pursue, statewide data organizations and data
standard setting organizations assess the financial im-
pact on hospitals in order to strike a balance between
hospital costs and the value that is gained by this infor-
mation.
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o presence of “ do not resuscitate”
(DNR) order - for improved risk-
adjustment of mortality outcomes;

o unique identifiers for all physicians
involved in the episode - for analy-
ses of the impact of physician charac-
teristics and process of care; and

o date and time of procedures - for an
improved understanding of the proc-
ess of care.

While a few of these data elements are
collected by some states, there is pres-
ently significant variation across states in
the availability and reliability of this in-
formation, and it is unlikely that any
state collects the full complement of de-
sired data elements. One important rea-
son that most of these data elements have
not been widely collected to date is that
the UB-92 from which discharge data
have been drawn was created for the
purpose of making payments, not for
conducting research. As long as the data
were not used for payment, providers
had little incentive to collect the informa-
tion.

Even though reporting of data using the
UB form is required only if mandated by
the state, it is important to note that the
proposed UB-04 will be designated for
both payment and reporting. As such,
many of the desired data elements will
be defined and supported. For example,
the proposed UB-04 includes a DNR indi-
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cator, and supports collection of data on
whether a condition is present on admis-
sion, clinical data elements (e.g., lab val-
ues and test results), and health status
and functioning information. Further-
more, with the advent of “pay - for - per-
formance” initiatives, many of these de-
sired variables will become relevant for
the calculation of provider payments, en-
hancing the likelihood that they will be
collected through the uniform bill.

In addition to the promise held by the
advent of the UB-04, a number of other
efforts are already underway to help im-
prove the quality of healthcare adminis-
trative data, as part of AHRQ's Health-
care Cost and Utilization Project. For ex-
ample, one project is currently investigat-
ing problems in the reporting of race/
ethnicity and what can be done to im-
prove it. Another project is examining
the status of reporting external cause of
injury codes (E-codes) across the states in
order to provide information on how E-
code reliability can be enhanced. AHRQ
is also supporting a study to identify the
most efficient set of clinical data elements
that can be added to administrative data
in order to improve the reliability of pub-
lic quality reporting. Full reports on
these projects will be available in the fu-
ture through the HCUP-User Support
web site (http://www.hcup-us.ahrqg.

gov).

Coding Errors and Standardization. To ad-
dress the most pervasive concerns about
data quality - namely, coding errors and
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inconsistencies across providers and
across states — one of our informants sug-
gested that a data auditing system be es-
tablished. Another informant recom-
mended that as states develop plans to
promote cross-state sharing of data, these
plans must include standardization of
data definitions and data collection ap-
proaches. Indeed, several organizations,
including Health Level 7 (HL?7) and the
National Uniform Billing Committee
(NUBC), have been actively working to-
ward the development of standardized
terminology and data structures that
could greatly facilitate analyses and
benchmarking within and across states.

National standards may not be sufficient,
however, to ensure that the quality of
discharge data is adequate to undertake
all of the applications described in Chap-
ter 2. Several of the individuals with
whom we spoke emphasized the impor-
tance of training hospita