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Executive Sumﬁary "

Purpose

Background

In March 1986 and again in December 1987, the Health Care Financing
Administration (HCFA) identified specific hospitals having mortality
rates that were substantially higher or lower than expected given the
mix of Medicare patients they treated. These analyses attracted wide-
spread interest as well as concerns about misinterpreting the results.

At the request of the ranking minority member of the Senate Special
Committee on Aging, Gao examined HCFA’s approach to analyzing Medi-
care patient outcomes. The primary question was whether Hcra could
obtain more or better information to guide Medicare quality assurance
activities using the administrative data on individual patients that it
already collects. The five study objectives were to (1) describe the
approaches Hora employs to analyze existing Medicare administrative
data on mortality and morbidity as an indicator of the quality of hospi-
tal care, (2) examine the uses that HCFA has made of these outcome anal-
yses to guide quality assurance in the Medicare program, (3) identify
other relevant approaches that could be applied to Medicare administra-
tive data, (4) assess the relative strengths and limitations of HCFA's and
other approaches in terms of their substantive focus and technical qual-
ity. and (5) determine the feasibility of analyzing administrative data to
assess changes in Medicare patient outcomes associated with the intro-
duction of the prospective payment system in 1983,

Primary responsibility for ensuring quality care for Medicare hospital
patients rests with the 54 state-level Peer Review Organizations (PROS).
They fulfill this function through reviews of medical records by nurses
and physicians for selected cases. Patient outcome analyses based on
Medicare's administrative data tiles provide a useful complement to the
RO reviews becanse the uniform billing data on every Medicare patient
permits an efficient and consistent examination of all cases.

One difticulty confronting outcome analyses based on administrative
data files is the restricted range of clinical data generally included in
such files. Analysts need clinical data to adjust for differences among
patients in “severity of illness’; that is. their intrinsic risk of dying or
experiencing other adverse outcomes, independent of the quality of care
received, With adeguate adjustments, typically based on differences in
diagnosis and general health status, comparisons of health care out-
comes may provide a credible indication of quality of care.
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Results in Brief

Principal Findings

Executive Summary

A comparison of the 1986 and 1987 hospital mortality analyses shows
that HCFA has strengthened the technical quality of its analyses. How-
ever, it could make additional improvements in the key area of patient
severity adjustment. To make future analyses of Medicare patient ont-
comes more credible and useful, HCFA should more fully validate the ana-
lytical approaches selected, systematically check its data for accuracy
and completeness, and analyze outcomes from several years to reduce
the effect of random variation. HCFA's application of Medicare patient
outcome analyses has so far been limited, and not notably effective in
identifying quality problems.

The 1987 hospital mortality analyses improve on the 1986 analyses in
their use of patient-level data, clinically coherent diagnostic groups,
information on comorbidities, and more appropriate techniques to adjust
for severity of illness 1era also maintains ongoing monitoring systems
that compare outcomes over time and across a limited number ol patient
subgronps.

HOFA'S major use of its outcome analyses was to require organizations
bidding to remain or become PrROs in 1986 to examine the hospitals iden-
tified in HCFA’s 1986 analyvses. Gao found that the Pros confirmed only a
handful of these hospitals as having detinite or likely gquality problems.
The data cannot answer why this occurred, but Gao believes that a care-
ful investigation of this issue should precede any future use of similar
outcome analyses 1o Larget PRO reviews,

GAO identified six distinet approaches to analyzing Medicare patient out-
come data, in addition to the three employved by HCFA. Four emerged
from HCFA’s extramural research program, and two were developed
independently.

A0 found that several of the approaches developed independently or by
HerA contractors adjusted for differences in patient severity in ways
that took greater adviantage of the clinical data on principal diagnoses
arul procedures availuble in administrative files than did HCEA's
approaches. neva could potentially achieve similar results by incorporat-
ing comparable risk variables into (uture mortality analyses.

several approaches that analyze patient subgroups demonstrate the

potential for identifying types of cases with unusually favorable or
adverse outcomes. Hoery has primarily compared mortality rates among
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Executive Summary

individual hospitals. [f HCFA were to expand its analyses of patient sub-
groups, rather than hospitals, using more sophisticated adjustments for
patient severity, it could then test whether outcome analyses focusing
on patient subgroups defined by demographic or diagnostic characteris-
tics would usefully supplement, or partially substitute for, hospital-
based analyses as a way of targeting 'Ro quality reviews.

Certain limitations apply to all nine analytical approaches. First, none
has yet been adequately validated for effectiveness in targeting cases
for quality review. Adequate testing would involve systematic compari-
son of outcomes using these approaches to outcomes derived from a
detailed review of medical records or other available evidence of quality
of care. Second, all of the approaches are vulnerable to missing and inac-
curate data in Medicare’s administrative files. Until HCFA cstablishes the
nature and magnitude of such problems for each data clement used by
these approaches. the effect of such deficiencies on analyses of Medicare
patient outcomes will remain unknown.

Third, all the approaches must contend with the uncertainty that ran-
dom variation introduces to analyses of mortality rates, especially those
that involve small numbers of cases. In its 1987 hospital analyses, HCFA
took account of random variation by calculating a range of expected
mortality for each hospital. The breadth of these ranges increased as the
number of cases analyzed declined; thus observed mortality for smaller
hospitals had to deviate more markedly from expected mortality to fall
outside the predicted range. This made the 1HOFA analysis less capable of
detecting relatively poor outcomes for smaller hospitals. One solution
would be to combine Medicare patient data from several years. Hospi-
tals with larger numbers of Medicare patients could still be analyzed
yvearly to monitor short-term trends in outcomes.

Finally, existing analytical approaches using Medicare administrative
files provide little capability for analyzing outcomes other than mortal-
ity. HCFA has addressed this problem in its most recent extramural grant
solicitation.

An analysis of changes in Medicare patient outcomes associated with
the shift to prospective payment could be conducted using existing
administrative files. However, the results would be open to challenge,
owing to the likelihood of major systematic error in the diagnostic infor-
mation needed to adjust for patient severity, as well as the difficulty of
distinguishing rrs-induced changes from other changes likely to have
occurred over the lengthy period of phasing in prospective payment.,
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Executive Summary

Two ongoing HCFA studies may produce much of the information about
the effects of Pps that is feasible to derive, given the limitations of the
avallable data.

Recommendations to (;A(3 recqmmends that th?‘Sfe‘cretary of HHS direct the Adrlninistralto_r of
HCFA to (1) strengthen HCFA's outcome analyses by adopting specific

the Secretary of HHS improvements identified in this report, such as taking greater advantage
of available diagnostic data in adjusting for patient severity of illness,
employing data for several years when analyzing outcomes involving
small numbers of cases, and expanding HCFA’s analysis of comparative
outcomes among demographic and diagnostic subgroups of patients (see
pp. 96, 97, and 99); and (2) improve outcome analyses more generally by
actions outlined in this report, such as periodically assessing the relative
strengths and limitations of available approaches for analyzing Medi-
care patient outcome data in terms of substantive focus, technical ade-
quacy, and degree of validation (that is, their overall effectiveness in
identifying patterns of patient care with quality problems). Further,
HCFA should evaluate the completeness and accuracy of the data ele-
ments that are used to analyze Medicare patient outcomes. The assess-
ment should be based on a nationally representative sample of Medicare
patients. The results should be published and appropriate corrective
actions taken. (See pp. 102 and 103.)

A g ency Comments While HH._@ found‘ 1‘;he rgpurt “tho‘rougk.\ an‘d scholarly’ and generally con-
curred with GAO’S recommendations, its coraments do not always
address the specific points raised in those recommendations. For exam-
ple, the Department described its longer term efforts to expand the
clinical data in its administrative files, but did not comment on Gao’s
proposals to strengthen patient severity adjustment in HCFA’S interim
analyses using its existing data sets. Overall, the GA0 recommendations
would both strengthen 11CFA’s analyses in the near term and facilitate
more fundamental improvements by establishing procedures for validat-
ing analytical approaches and assessing data accuracy. 11HS' comments
pertaining to the recommendations and GAO’s responses are presented in
chapter 6; technical comments are addressed in appendix 11
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Chapter 1

Introduction

In March 1986, the [Tealth Care Financing Administration (HCFA)
released a list of hospitals its study revealed as having 1984 mortality
rates that were significantly higher or lower than expected, either over-
all or for patients with one of nine specific medical conditions. HCFA pub-
lished a second analysis of Medicarce hospital mortality rates—based on
a revised methodology—in December 1987, Meanwhile, another HCFA
analysis showed an increase in the proportion of Medicare hospital
patients who died in 1985 compared to 1984, though the death rate for
the beneficiary population as a whole remained unchanged.

The high level of interest in these analyses, and the concerns of hospi-
tals and others that the results could be misinterpreted, underscore the
importance of ecmployving the best available methodology when using
outcomes of hospital treatment such as mortality as indicators of the
quality ot carc received by Medicare patients, At the request of Senator
John Heinz. the ranking minority member of the Senate Special Commit-
tee on Aging, we have examined HCpFA's approach to analyzing existing
Medicare data on individual patients to monitor the outcome of inpatient
hospital care. Specifically, we have assessed 1HHCFA's current methods for
interpreting and using such data and suggested possible improvements.

Backgr oun d Impmving h(‘,‘dh.l-l status and ?r'(!?’e‘nting unt_imely death r‘epr(*sen§ l,k}e
ultimate goals of health care. This is the main rationale for using infor-

mation on patient outcomes as an indicator of the quality of care pro-
vided. However. sitccess in torestalling adverse outcomes 1s often not
feasible, even with 1he best available care, for patients who are very
sick. Therefore. comparisons of health care outcomes should be based on
an analytical approach that takes account of initial differences in
patient condition or “severity of illness.” Moreover, any limitations in
adjusting for severily or other methodological problems need to be rec-
ognized in interpreting the results of such analyses.

The limitations of outcome analyses tend to be particularly acute when
they rely exclusively, as does each of the nera analyses cited above, on
information recorded in Medicare's computerized administrative data
files, The kind of detailed clinical information required to make sophisti-
cated assessments of patient condition can generally be found only in a
patient’s original medical record. Since abstracting medical record data

" this report, the term sevesity of illness,” or “patient severity,” refers to the full range ot demo-
graphic (e.g. age and sex:and clinical faetors, inclhuding both principal diagnosis (the main reason for
admission to a hospitad - ol comorbidities tdiagnosed problems that are not refated to the prinvipad
dlagnosisy that conld affeor a patient’s prospect tor recovery
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Chapter 1
Introduction

Is costly, it typically is done only for relatively small groups of patients
for research purposes. Therefore, 1CFa has based its overall outcomes
monitoring on the few data elements that Medicare routinely records for
cach patient as part of its administrative process to confirm cligibility
and pay bills. These include information about diagnoses and major pro-
cedures performed; dates of admission. discharge, and death; and cer-
tain demographic characteristics such as age and sex.

The interest in analyzing Medicare patient outcomes derives in part
from a concern that Medicare’s adoption of a prospective payment sys-
tem (Prs) for hospitals has led to compromises in the quality of care that
patients receive. This concern stems from the financial incentives cre-
ated by prs to limit the amount and complexity of services provided.

I 'ntil the introduction of #rs in 1983, Medicare had reimbursed hospitals
for discrete services rendered Lo patients, such as laboratory tests, hos-
pital days, and so on. Because it perceived that this encouraged hospi-
tals to maximize the number of services delivered, Congress enacted the
prospective payment system. which provides a fixed fee for each
patient. The fee varies with the patient’s diagnosis or major procedure
performed, but {with few exceptions) is not increased for patients
whose hospital stay exceeds a set. number of days or who receive more
ancillary services. As a result, hospitals now profit from a minimization,
rather than maximization, of the number and complexity of services
provided to the patients in their care, This raises the question of
whether, and to what extent. prs leads hospitals to refrain from furnish-
ing medically necessary or usetul services to ensure that their own costs
In providing care do not exceed the Medicare payment for that care.

The Medicare program relies on Peer Review Organizations (PROS) as the
main safeguard against inadequate treatment for individual patients.
The 54 PROs are private organizations, under contract to HCFA, that
review the appropriateness and quality of care provided to selected
groups of Medicare patients in a particular state or territory, These
reviews are typically conducted by trained medical personnel, nurses
and doctors, who examine the full medical record. All hospitals, as a
condition of payment under rps, are required to supply these records for
the cases that the pros designate for review, Hospitals and physicians
whose reviewed cases demonstrate a significant pattern of quality prob-
lems can, if they do not improve their performance, lose their eligibility
Lo participate in the Medicare program.

Outcome analyses based on administrative data are potentially useful as
a complement to the basic process of PRO review. Since outcome data are
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collected and merged into comprehensive computer files for all Medicare
beneficiaries, a wide variety of analyses can be conducted relatively
efficiently. Thus, outcome analyses offer an inexpensive means for mon-
itoring general patterns of care for all Medicare patients, including those
that the Pros do not examine, and may provide a check on some aspects
of the criteria that iora and the PROS use to select cases for review.
Moreover, outcome analyses can treat each case in a systematic and uni-
form fashion, which facilitates both an aggregation of the results to the
national level and flexible disaggregation to a large number of potential

subgroups.
Objectives, Scope, and
Methodology
E)bjectives ﬁwﬂinif\;:requested b;trw‘er{uvt;);'r}Ieinz,_;\;l—'—dg;egt}) with his staff, our objec-

tive was to examine HCFA's analysis and use of existing administrative
data to monitor the outcome of care received by Medicare beneficiaries
and compare HCFA's analyses to possible alternative approaches. Our
purpose was to see if HOrA could obtain more or better information to
guide Medicare quality assurance activities such as PrRO reviews,

To address this overall objective, we formulated five subsidiary objec-
tives. They were to:

« describe the approaches HCFA employs to analyze existing Medicare
administrative data on mortality and morbidity as an indicator of the
quality of hospital care.

« examine the uses that 1icka has made of these outcome analyses to guide
quality assurance ir the Medicare program,

« identify other approaches for conducting outcome analyses that could
be applied to Medicare administrative data,

« uassess the relative strengths and limitations of cFA's and other
approaches in terms of their substantive focus and technical quality,
and

» determine the feasibility of analyzing administrative data to assess
changes in Medicare patient outcomes associated with the introduction
of the prospective pavinent system in 1983.

Page 10 GAQ/PEMD-88-23 Medicare Patient Outcome Analyses



Chapter 1
Introduction

Scope

This study addresses the potential for improving HerFa’s analysis and use
of outcome data derived from administrative data files. The focus on
outcome indicators of quality rather than process of care measures—
such as judgments on the appropriateness of diagnosis and treatment—
reflects the nature of the information currently available in Medicare
administrative files. [t does not imply a judgment on our part that out-
come measures alone are sufficient for quality monitoring and assess-
ment. On the contrary, most of the approaches we review are explicitly
intended to serve as screening devices for targeting intensive, process of
are reviews of medical records.

The emphasis on inpatient. hospital care similarly reflects the greater
avalilability of I('Fa dats on treatments in that setting. We examine both
mortality and morbidity outcomes of care for Medicare patients, but in
practice, most of the work in this arca has concentrated on analyses of
mortality. For the purposes of this study, we take the current content of
HoFa's central administrative data files as a given, and leave to others to
study the question of what additional data clements might be useful if
HekFA were to expand the information asserabled on individual patients.

We identified nine separate analytical approaches that we judged rele-
vant to analyses of Medicare patient outcomes using existing adminis-
trative data, even though these approaches may not have been designed
with that intent. Each approach represents a specific combination of
measures and statistical analyvtical technigques. Measurement. issues
relate to individual variables or factors. Some variables pose few mea-
surement problems (e.g., sex ), but for others there may be a wide vari-
ety of ways to categorize and thereby structure individual cases.
Statistical techniques such as logistie regression or recursive partition-
ing are used to establish relationships among multiple variables; for
example, to make adjustments for variations in patient severity. The
assumptions and limitations inherent in these statistical techniques con-
strain the ways they can be applied appropriately using particular data
elements and measures.

The nine approaches to analyzing and using outcome data that we inves-
tigate include those 1icrs has applied in its intramural analyses of the
Medicare program, as well as approaches developed under its aegis
through extramural research. We also examine approaches developed
independently from nora that employ similar data elements and that
have been empirically tested to some degree. We excluded from our
analysis the independent approaches that require data elements not
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available in the existing Medicare Statistical System (such as specific
clinical findings or physician ratings of patient condition).

Methodology We based our findings and conclusions on information drawn from offi-
cial nHera documents, interviews with HCra and Pro officials and other
substantive and methodological experts, and an in-depth review of the
quality of care literature. First, we describe the data sources and analyt-
ical methods used for cach of our five study objectives. Next, we outline
the seven specific crireria employed in our comparison of the strengths
and limitations of the nine analytical approaches we examined.

Data Sources and Analytical To determine 1CFA's current practices regarding the analysis and use of

Methods health outcome data (objectives 1 and 2), we interviewed 1IcFa officials
responsible for different aspects of the agency’s quality assurance activ-
it1es, including those in the Health Standards and Quality Bureau, the
Office of Research and Demonstrations, and the Bureau of Data Manage-
ment and Strategy. Wherever possible, we supplemented these inter-
views with a review of 11CrA documents that outline changes in the
analysis and use of these data over time. We collected available docu-
mentation on ongoing research on outcome analyses funded by HCFa,
including grant proposals and draft reports, and interviewed many of
the principal investigators. Finally, we attended conferences organized
by Hera to discuss its intramural and extramural activities relating to
quality of care.

We also had extensive discussions with representatives of the Peer
Review Organizations and attended relevant professional meetings. We
interviewed officials in each of the 51 Pros that were required to analyze
HCFA'S 1886 hospital mortality outlier lists as part of the process of
negotiating contracts with HCFA for the 1986-1988 contract cycle . These
interviews allowed us to characterize the primary example of HOFA'S use
of outcome analyses objective 2): the PRos’ examination of the 2,313
outliers identified by 1Hera. Wherever possible, we spoke to Pro officials
directly involved in that effort, but there may be some imprecision in
their recollection of the results of that analysis. We therefore focused on
the broad patterns that emerged across the 51 Pros regarding the proce-
dures they followed and the results they obtained.

that were signiftcantlv higher or lower than expected. HOFA's 1986 analyses did not include Ameri
can Samoa Guam. Puerte Faesoor the Virgin Islands
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We identified potential alternatives to 1ICFA’s current practices (objective
3) by reviewing various technical literature relating to quality of care,
We drew as much as possible from the previous efforts of other
researchers,” supplemented with our own iterative scarches through
written and computerized bibliographical sources and consultations
with experts inside and ouatside HOFA.

By using multiple sources, we hoped to maximize the probability of iden-
tifying relevant approaches for review, including research conducted
abroad. Nevertheless. the rapid development of this field and the wide
spectrum of academic disciplines involved made it difficult to ensure
that we included everything of possible interest,

Next. we obtained descriptions of all potentially applicable approaches
to analyzing outcome data identified in these searches and screened
them to see if they met the following criteria: (1) applicability to an eld-
erly, or at least adult, population; (2) reliance on computerized adminis-
trative data such as hospital discharge abstracts, rather than medical
record reviews; (3) applicability to inpatient care; and (4) focus on out-
come as opposed to process of care measures of quality. If an approach
did not meet all four eriteria, we did not consider it further.

For cach approach, we obtained information pertinent to our criteria
from published or unpublished written sources. Where these were not
adequate, we contacted the principal investigators associated with the
approaches and asked them to provide that information. All investiga-
tors had an opportunity to review and comment on the characterization
of their approaches in this report.

We based our assessment of the strengths and limitations of the HCFA
intramural and extramural and non-tcra approaches (objective 4) on a
standard set of ¢riteria reproduced in appendix [ and discussed below.
They derive from a syvnthesis of the critical commentary that has

TSee, for example, Mark S. Blumberg, “Risk Adjusting Health Care Outeomes: A Methodologic
Review,” Medical Care Review. vol. 43, no. 2, (Fall 1986), pp. 351-93; and Arlene Fink, et al., “The
['ses and Misuses of Hospital Oureome Data: What Does the Literature Say” A Literature Handbook™
{Presentation to the American Medical Review Research Center Executive Training Program on Peer
Review Outeome Data, Washingtor:. DO April 21-22, 1987
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Comparisons Across Approaches

cmerged with respect to the competing strategies for conducting out-
come analyses of this type.' Taken together, the criteria attempt to spec-
ify what conclusions about quality of care can and cannot be drawn
using these alternative approaches.

Our evaluation of the potential for assessing prs effects on quality using
administrative data on outcomes (objective H) derives from a combina-
tion of interviews with relevant 11cra officials and contractors together
with material collected through our literature review.

We performed our review in accordance with generally accepted govern-
ment auditing standards.

We assessed the strengths and limitations of the nine selected analytical

approaches (objective 3) in terms of seven key issues:

1. General Purpose Policymakers can obtain information relevant to

three major aspects of quality assurance from outcome analyses using
Medicare data: ussessing the performance of individual hospitals, moni-
toring of changes in Medicare patient outcomes over time, and identity-
ing differences in outeomes across subgroups of patients. Each of these
policy concerns leads to somewhat different analytical issues and pro-
gram decisions. Some approaches may be flexibie enough to address sev-
eral concerns, while others may be limited to just one.

2. Substantive Foens. The analytical approaches we examined differ in
the aspects of care they study and the portion of the Medicare benefici-
ary population they encompass, This includes both the specific types of
outcomes monitored ( mortality, readmissions), the range of medical or
surgical conditions considered, and any other patient or provider sub-
groups {(e.g.. demodraphic) that have been separately analyzed.

3. Severity Adjustment. Outeomes per se can be reported without adjust-
ment; however, comparing outcomes to make inferences about quality of
care requires an assumption that differences in outcomes reflect differ-

ences in the care received, and not inherent variation among patients in

or example, Amern sn Modieal Review Research Conter, " Draft Statement on Public Release of Mor-
Lality Data™ (Presentation te the Center's Executive Training Program Apr. 21-22, [987); Blumberg.
“Comments on HOTA Hospital Death Rate Statistical Outliers.” Health Services Rescarch, vol. 21, no.
6 (Feb, TO87T ) pp. 715349 Blumberg, “Risk Adjusting Onteomes™; Fink, et al., "ises and Misuses of
Hospital Onreome Data” Harold S, Laft and Sandra s, Hont, “Evalnating Individual Hospital Quality
Through Outeome Stanisies ™ Journal of the American Medical Association, vol. 265, no. 2000 May 23-
30, 19861, P, 2781 A T S
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their responsiveness to treatment. As noted, patient “severity of ill-
ness,” as used in this report, connotes the amalgam of demographic fac-
tors (such as age and sex) and clinical factors (specific diagnosis, stage
of illness, and presence of preexisting comorbidities) that influence the
probability of favorable or adverse outcomes for individual patients
independent of the treatment received.

Giiven existing limitations in medical knowledge, as well as constraints
in information available in administrative data files, any assessment of
severity of illness is necessarily imprecise. However, we can compare
different analytic approaches to see whether they attempt to adjust for
patient severity, which specific factors they take into account, whether
there are specific problems with the measures or data employed, and
how they deal with recognized pitfalls. For example, the way Medicare
codes patient diagnoses makes it difficult to distinguish between
comorbidities present at admission and complications that develop dur-
ing the course of a hospital stay. We consider how, if at all, the nine
approaches try to overcome this problem.

4, Technical Adeguacy. The level of confidence that can be placed in the
results of these approaches depends on the properties of the measures
and analytical technigues employed, as well as the relationship between
them. We considered the validity, reliability, and sensitivity of the meas-
ures used.

Validity—how accurately a measure or indicator represents what it
purports to represent —-is a particular problem because the data availa-
ble in administrative files often relate only indirectly to the main subject
of concern. We critically examined the limitations of the measures
employed in the nine approaches we studied to assess the risk of mis-
leading inferences about outcomes or quality of care. Similarly, we
looked for evidence of reliability—the consistency with which meas-
ures, as they are applied in a given approach, produce uniform results
in cquivalent situations (e.g.. two different raters of the same case).
Finally, we examined the sensitivity of the indicators used to see if we
tound significant variation among individual cases on a particular
measure. Mortality rates in and of themselves are generally recognized
to be insensitive measures of quality of care for most medical and surgi-
cal conditions preciscly because most patients survive, whether or not
they receive quality care

Another technical issue concerns the appropriateness of the application
of specific statistical procedures. Most of the analytical approaches we
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examined employ statistical procedures to make adjustments for patient
severity. Typically. these procedures generate the estimates of
“expected’” outcomes: that is, the anticipated rate or probability of cer-
tain outcomes (such as death) occurring for selected groups of patients,
taking only specified predictor variables 1 such as age or diagnosis) into
account. The techniques of multiple regression, logistic regression,
recursive partitioning. and Cox proportional hazards modeling are all
used for this purpose. All are based on certain assumptions and have
defined limitations. Confidence in the resulis of outcome analyses
depends in part on the degree to which these techniques have been
applied in ways that are consistent with their assumptions and limita-
tions. In addition, we looked for evidence of any bias in the results pro-
duced by these techniques; that is, systematic overestimation or
underestimation of the predicted outcome for any specific category of
Cases.

Of particular concern was the use of statistical tests of significance.
Such tests perform » somewhat different function in these approaches
compared to their vsual application in quantitative analyses. Normally.
a researcher uses significance tests to assess how certain one can be that
one or more “explanatory” variables are associated with the outcome of
interest. By contrast, in the outcome analyses we examined, the set of
predictor variables. or “model,” used to adjust tor severity ot illness is
not intended to explain all variation in the outcome (mortality), but just
that component of the variation related to patient condition at hospital
admission.

For each individual case (hospital, patient), these models generate an
“expected outcome” indicating the likely result of treatment based on
patient condition alone—as best the models can determine that. The
magnitude of the difference between this “expected outcome™ and that
actually observed for a hogpital or patient represents, conceptually, the
effect of variation in the quality of care. However, the models adjust for
severity on the basis of probabilities that intrinsically cannot accurately
predict outcomes for each individual patient. Thus an element of ran-
dom variation remains. even under the best of circumstances, particu-
larly over short periods of time or among small groups of cases.

Limitations in medical knowledge and in the data available trom admin-
istrative files make the severity adjustments provided by these models
even more inexact. Therefore, some part of the difference between
expected and observed outcomes does not reflect real differences in
quality. In this context, significance tests provide a means of identifying
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cases where that difference is sutficiently large that it exceeds what
would be anticipated, on average, just on the basis of incomplete sever-
ity adjustment and random variation.

A variety of specific test procedures are available, which also have limi-
tations and assumptions. We examined the extent to which the applica-
tion of these statistical tests properly reflects their characteristics and
requirements, as well as rhe appropriateness of inferences drawn from
these results.

5. Data Quality. Since missing or inaccurate data could distort the
results produced by these approaches, we considered their procedures
tor checking data and compensating for problems uncovered, as well as
any available informatior: on the likely impact of uncorrected data prob-
lems. For the most part, such information is relatively sparse. Conse-
quently, our analysis tends more to raise questions and suggest general
cautions about all the approaches than to distinguish clearly among
them.

6. Validation. Ultimately. the value of these approaches derives from
their capacity to identify. using administrative data, genuine quality
problems. Validation refers to evidence on the overall effectiveness of
these systems in accurately locating such problems. Some indication
may be inferred from checking the consistency and logic of the results
produced by the approaches under study. However, a more complete
validation effort requires separate sources of evidence independent of
the administrative data being analyzed. Different data sources will pro-
vide validating evidence that is more or less persuasive depending on
the particular quality issues in question, Thus, a retrospective review of
medical records can usually determine the medical condition of patients
at hospital discharge, but generally will provide little insight on the skill
with which a given surgical procedure was performed.

7. Overall Assessment. Finally, we summarized the most salient
strengths and limitations for each approach under the individual criteria
and highlighted the specific contribution the approach could make to
analyses of Medicare outromes,

We analyzed each issue u1 turn for each approach. Within each, we
focused on particular aspects, either positive or negative, that distin-
guish that approach from the others. For example, we did not reassess
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Report Organization

for each approach the measurement characteristics of standard vari-
ables such as age and sex. Table 6.1 in chapter 6 summarizes the charac-
teristics of each approach with respect to these substantive and
technical criteria.

Chapter 2 examines the approaches HCFA has employed in its intramural
analyses of Medicare patient outcomes. HCFA's use of those approaches
in Medicare quality assurance is reviewed in chapter 3. Chapter 4
assesses the relevant approaches developed through HCFA’s extramural
research program, and chapter 5 evaluates those approaches developed
independently of Hora that met our criteria for inclusion. Chapter 6 sum-
marizes the information from chapters 2, 4, and b, systematically com-
pares the nine approaches to each other along the dimensions defined by
our criteria, and presents our conclusions and recommendations for
improvements in HCFA's current practices. Readers less interested in
detailed examinations of each analytical approach may wish to proceed
directly to chapters 3 and 6. Chapter 7 considers the special question of
how much couid be learned from existing outcome data about any
changes in quality of care associated with Medicare’s shift to prospec-
tive payment.
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This chapter examines the intramural efforts within HCFA’s Health Stan-
dards and Quality Burecau (H3QB) to use Medicare administrative data to
monitor the quality of care provided to beneficiaries. Two activities
predominate. Most widely known are the analyses of individual hospital
mortality rates: the list of hospital mortality “outliers” released in
March 1986 and the revised analysis of hospital-specific mortality
released in December 1987. The second activity conducted by 118QB is the
ongoing monitoring of patient subgroups and trends in aggregate out-
comes over time. These approaches are analyzed and evaluated accord-
ing to the seven criteria specitied in chapter 1. Table 6.1 (p. 84)
summarizes the most important findings with respect to these
approaches.

: On March 10, 1986, in response to a Freedom of Information Act

Analys,es of HOSplta’l request, HOFA released a list of hospitals with mortality rates in 1984

Mortahty Rates that exceeded or fell short of their cstimated “expected” mortality rate
by a statistically significant margin, either for all conditions or for nine
clusters of diagnosis-related groups (DkGs—the payment categories
established under Medicare’s prospective payment system).! Originally
intended for internal use in directing Peer Review Organization activi-
ties, the list attracted widespread attention in the media and generated
considerable concern among hospitals, particularly those identified as
aberrant by their inclusion on the lists. 11Cra subsequently used the lists
in negotiating new contracts with the rros.

In December 1986, ncra announced its intention to publish new hospital-
specific mortality analyses by the end of 1987, Hcra then consulted with
outside clinical and statistical experts, as well as representatives of pro-
vider and consumer groups, on ways to improve on the approach used in
the first set of analyses. This second set of mortality analyses was
released to the public on December 17, 19877 It differed substantially
from the 1986 analyses both in the technical details of the approach and
the procedural steps that were followed.

In light of this sequence of developments, we chose to combine our
review of the 1986 and 1987 analyses of hospital-specific mortality.

'Memorandum, Office of Medical Rov ew . Health Standards and Quality Burean, Health Care Finance
ing Administration. Mar. 10, 1986 sei also The New York Times, Mar, 12, 1986, p. A-1,

“Health Care Financing Administration. Medicare Hospital Mortalily Information: 1986, HCFA Pub.
No. 01-002, 7 vols, (Washinglon, .0, TS Government Printing Office. [987); see also The New York
Times, Dee, 18,1087, 1. B5&.
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This facilitates an appreciation of how the new approach resolves some
concerns raised about the original analysis. It also highlights limitations
that continue to apply to both approaches.

General Purpose

HCFA's 1986 hospital mortality analyses were designed to identify spe-
cific hospitals that, based on the outcomes of patients in their care, were
more likely to have experienced quality of care problems than others.
Therefore, only those hospitals whose observed mortality was outside
statistically defined confidence intervals of “expected mortality” were
listed.

The 1987 analyses of hospital mortality had the somewhat broader pur-
pose of providing outcome-based information on all 5,971 Medicare-cer-
tified hospitals. Thus, rather than listing only those hospitals that are
identified in the analysis as statistical outliers, the observed mortality
rate and expected mortality rate (expressed in terms of a range repre-
senting the 95-percent confidence interval) are provided for every Medi-
care-certified hospital.

Substantive Focus

The 1986 hospital analyses took inpatient mortality as their key out-
come measure. HOFA performed separate analyses for all Medicare dis-
charges in 1984 and for nine clusters of diagnosis-related groups. They
included four medical conditions and five surgical procedures.?
Together, these diagnostic clusters include about 30 percent of all Medi-
care discharges. No other patient subgroups were analyzed.

The outcome of interest changed for the 1987 analyses of hospital mor-
tality during 1986. Instead of inpatient mortality, HCFA counted deaths
in or out of the hospital if they occurred within 30 days of admission.
For Medicare beneficiaries with multiple hospital admissions, HCFA only
included the outcome of the last hospital stay completed in 1986. HCFA
adopted this approach as a way of assigning deaths te a particular hos-
pitalization, when multiple admissions occurred within 30 days of
death.

“The medical conditions analyzed were congestive heart failure (DRG 127), acute myocardial infarc-
tion (DRGs 121-123), pneumonia (DRGs 89-90), and gastrointestinal hemorrhage (DRGs 174-175); the
surgical procedures were cholecystectomy (DRGs 195-198), major joint proceditres (DRG 209), tran-
surethral prostatectomy (DRGs 336-337), coronary artery bypass surgery (DRGs 106-107), and pace-
maker implants (DRGs 115116},
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Shifting the analysis from all hospital stays to the last discharge in a
given year necessarily increased the observed mortality rate for hospi-
tals, since patients had to survive all the excluded admissions in order to
be admitted on a subsequent occasion. Some hospitals probably had a
higher proportion of admissions excluded than others, depending on
their mix of patients. Particularly where the earlier excluded admissions
involved different diagnoses and hospitals, we question the rationale for
dropping these hospital episodes from the analysis. A focus on the ulti-
mate outcome for an individual patient over the course of a year may
make sense in analyzing outcomes for the Medicare program overall, but
this analysis was specifically concerned with the performance of indi-
vidual acute care hospitals, each of which may treat only a portion of a
lengthy series of illnesses.

As before, one overall mortality analysis encompassed all medical and
surgical conditions. Separate analyses of certain specified diagnostic
groups were also provided, including 10 higher risk and 6 lower risk
diagnostic clusters, plus a 17th residual category for cases with other
principal diagnoses. The 16 diagnostic clusters accounted for 70 percent
of Medicare patients. They were defined by 1¢b-9-CM codes rather than
DRGS.

Severity Adjustment

The 1986 Analyses

In its 1986 mortality analyses, HCFA calculated an “expected” or pre-
dicted mortality rate tor all Medicare-certified acute care hospitals
(5,750), using multiple linear regression procedures. It conducted sepa-
rate regression analyses for overall mortality and the nine DRG clusters.
For each of these analyses, HCFA used this expected rate as its standard
for assessing each hospital’s actual observed mortality. It represented
an estimate of what that hospital’s mortality rate would be if its rate
corresponded to the average for all hospitals having a comparable mix
of patients.

The description of the analyses released by HCFA did not characterize the

calculation of expected mortality as a severity adjustment—and in fact,
noted some of its limitations in that regard. However, the procedure did

1CD-9-CM stands for the International Classification of Diseases, 9th Revision, Clinical Modification,
the internationally recognized classificition scheme for specific diagnoses and surgical procedures.

Page 21 GAO/PEMD-88-23 Medicare Patient Qutcome Analyses



Chapter 2
HCFA’s Intramural Analyses of
Outcome Data

make adjustments for differences in patient characteristics such as sex,
age, and race, factors that could be expected to atfect patient outcomes.

There are, however. three broad concerns raised by the particular meth-
ods used to generate these estimates of predicted mortality. They relate
to the aggregation of data to the hospital level, the adjustment for dif-
ferences in outcome by race, and the way in which case-mix—the varia-
tions across hospitals in the mix of diagnoses they treat—was handled.

Aggregating Data to the Hospital Level. Because these regression equa-
tions treated hospitals as the unit of analysis, the characteristics of indi-
vidual patients could not be included in the analysis as such. Rather,
they were aggregated to characterize the hospital as a whole (e.g., aver-
age age, proportion of patients who were male), This process of aggrega-
tion-—analyzing the relationship of average characteristics to overall
mortality rates—clearly sacrificed information relevant to predictions
of inpatient deaths.

The alternative would be to analyze the relationship of individual
patient characteristics to the outcomes experienced by those individu-
als. This approach does exact higher data processing costs, especially
tor very large data sets encompassing all Medicare hospitalizations.
Expected mortality for any given hospital could then be estimated based
on the cumulative expected mortality of the patients discharged from
that hospital.

Adjusting for Race. The inclusion of race (proportion black and propor-
tion neither black nor white) in the statistical analysis of expected mor-
taltty raises a separate caution. Its insertion presupposes that
differences in outcomes across racial groups primarily represent differ-
ences in their inherent vulnerability to adverse outcomes. A counter-
argument is that blacks and other nonwhites could be receiving a
disproportionate amount of poor quality care. To the extent that the for-
mer assumption is true, inclusion of the race variable protects those hos-
pitals treating racial minorities from undue disadvantage, whereas to
the extent the counterargument is justified, adjustment for this factor
shields those hospitals from identification.

Case-mix Adjustments. An area of particular concern with HCFA's 1986
mortality analyses was its adjustment for case-mix. Variation in princi-
pal diagnosis (i.e., the nature of the medical problem that motivates the
admission of a patient to the hospital) represents a major part of the
difference among hospitals in the severity of the patients they treat. The
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intensity of a given illness plays a role, but some diagnoses typically
involve a much higher risk of mortality than others. Hospitals vary in
their proportion of patients with low-risk and high-risk diagnoses, thus
this difference needs to be taken into account when comparing patient
outcomes for institutions overall.

HCFA based the adjustment it used for its analyses of overall mortality on
the DRG assignment of each patient discharged. A regression equation
took into account the proportion of cases each hospital had falling into
81 specific DRGs, plus a residual category of other, cancer-related DRGs.
Two difficulties, one highly specific and the other more general, were
raised by this procedure.

First, among these 81 Drts were three for acute myocardial infarction
(heart attack). One of these three codes is exclusively assigned to
patients who die in the hospital and the other two only to patients dis-
charged alive, thus in effect, the separate statistical adjustment for each
of the three DRGs perfectly “predicted” whether or not the patient would
live or die. Because acute myocardial infarction is a fairly common
cause of inpatient deaths for elderly patients, this misspecification of
the regression model could have substantially reduced the number of
hospitals identified as outliers.”’

More generally, DRGs provide only limited information about the specific
diagnoses that led a patient to be admitted to the hospital. Patients are
assigned to a given DRG in large part on the basis of their "“principal diag-
nosis’’ ; however, each DRG combines a number of different diagnoses
that have similarities in expected resource utilization, rather than simi-
larities in patient condition or expected outcome. And patients with
comparable diagnoses can often be assigned to different DRGs if their
conditions are treated differently; for example, medically rather than
surgically. Moreover, comorbidities, which represent additional medical
problems besides the condition identified as the principal diagnosis,

“Mark 8. Blumberg, “Comments on HCFA [lospital Death Rate Statistical Outliers,” p. 721.

“Defined as “the condition established after study to be chiefly responsible for occasioning the admis-
ston of the patient to the hospital for care.” See National Committee on Vital and Health Statistics,
“Uniform Hospital Discharge Data Set, Final Summary Report of Activities, 1975-1978," reprinted as
appendix X in Robert. B. Fetter et al.. The New [CD-9-CM Diagnosis-Related Groups Classification
Scheme, HCFA pub. no. 03167 {Baltimore: Department of Health and Human Services, Sept. 1983), p.
456
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The 1987 Analyses

sometimes affect a DRG assignment, but often do not.” As a result,
patients within a given DRG can often be clinically quite heterogeneous.

The 1987 mortality analyses differed in their approach to severity
adjustment in several important respects, which effectively eliminated
the three concerns with the 1986 analyses discussed above. Moreover,
when releasing the results of these analyses to the public, HOFA took care
to emphasize the limitations in their adjustment for severity.” We never-
theless raise several questions about HCFA's severity adjustment in order
to suggest further areas of potential improvement. These questions
relate to the use of two new variables and the 17 new diagnostic clusters
that HeFA introduced into its 1987 analyses.

Improvements Over the 1986 Analyses. First among the improvements
over 1986, the 1987 hospital analyses derived predicted mortality from
patient-level data. Results for the individual hospitals reflected the
cumulative expected mortality of their patients, rather than estimates
based on hospital-wide averages. This should yield a more precise esti-
matce of expected mortality. Second, race was not included as a predic-
tive factor for mortality.

Third, the new analyses adjusted for case-mix by employing 1CD-9-CM
codes to define the 17 diagnostic clusters. These clusters were designed
to be clinically coherent categories, based on the advice of a panel of
physicians. The 1987 analyses also adjusted separately for the occur-
rence of specified comorbidities. The same eight comorbidities were con-
sidered for all paticnts. However, because each of the 17 diagnostic
clusters had its own regression equation, the magnitude of the effect
attributed to cach of these comorbidities on expected outcome varied for
each diagnostic group. The comorbidities selected by HCKA are relatively

“For example, there are manry peurs of DRGs, where the “higher™ or more severe alternative is
assigned i the patient either has a complication or comorbidity or is over §9-vears-old. For these
DRGs, comorbidities becoms trelevant for alk patients aged 70 and above.

FSee Mark O Hlornbrook, Hospitai Case Mix: Its Definition, Measurement. and Use, Part 11: Review of
Alternative Measures,”™ Medical Care Review, vol, 34, no. 2 (Summer 1982), pp. 83, 89-91; and Paul

Gertman and Steven Lowenstein, “ A Research Paradigm for Severity of Tliness: Issues tor the Diagno-

82

THCFA™s comments referred 10 lack of any “direct measurement™ of severity of illness in the analy-
ses. But the analyses did inchide mformation on demographic and diagnostic factors as well as
comorbidities. Thus, HCFA cvidentlv emploved @ narrower definition of severity than we did i this
report, focusing on the intens v or stage of illness for the principal diagnosis.
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prevalent chronic conditions that would usually predate any given hos-
pital admission."

New Concerns. While avoiding most of the problems associated with the
1986 analyses, the 1987 hospital analyses raised some new concerns
regarding adjustments for patient severity. First, we have questions
about the two new factors that HCFA added to the adjustment formula:
prior hospitalizations within the year and whether or not the patient
was transferred from another hospital. HCFA included these factors in
order to take account of prior hospital experience, given that the analy-
ses focused on the outcome of the last recorded admission. However,
these particular variables, as specified for the 1CrA analyses, have sev-
eral limitations that should be noted.

Transfers, in particular. do not have a clear conceptual relationship to
variations in patient condition at admission. Unlike age, sex, diagnosis,
and the presence of comorbidities, whose logical connection to patient
severity is fairly direct and well understood, transfers could be associ-
ated with variations in patient severity in several different and inconsis-
tent ways. For example, patients could be transterred from another
hospital either to receive more intensive care, such as at a tertiary refer-
ral center, or to complete recuperation at a community hospital closer to
home.

Multiple prior admissions may bear a more direct relation to patient con-
dition, indicating a more advanced stage of an illness.!” Nevertheless, in
some instances patients with multiple admissions may have a chronic
condition with a low probability of death within 30 days. Moreover,
restricting the analyses to admissions within calendar year 1986 means
that the amount of information on prior admissions will vary greatly
among patients. For patients whose last admission occurred in Decem-
ber, the analysis will ount all admissions in the preceding 12 months;
whercas, for patients whose last admission occurred in January, it will
only count prior admissions in the preceding few weeks or days. In fact,
patients whose previous admissions oceurred in 1985 and who died
early in 1986 would have fewer admissions noted and therefore appear
to be less severely ill when they died than patients who had two or more

J“Tiwy include cancer, chronin: bver disease, chronic renal disease, chronie cardiovascular disease.
chronic palmonary disease, cerchrovasenlar degeneration/chronic psychosis, hypertensive disease,
amd diabetes. (See HOFA, Modeare Tospital Mortality Information; 1986, Technical Appendix, p. i)

" Aore on readmissions as an onteome measure appears in our discussion of the technical adeguacy
of HSQB monitoring svstenis 1 he ond of this chapter.
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Technical Adequacy

Measurement Issues

admissions in 1986 and died later in the year. HCFa could have avoided
this problem had it calculated the number of prior admissions in the 12
months preceding the last recorded admission.

Our second concern with the 1987 analyses involves the 17 diagnostic
clusters. Although derived independently from DRGs, they too have a
substantial degree of clinical heterogeneity. That is, each cluster con-
tained patients whose inherent probability of dying varied considerably.
This was due to the great breadth of these diagnostic clusters, with just
16 clusters encompassing close to 70 percent of Medicare patients, plus a
17th residual category that is heterogeneous by definition and accounts
for 30 percent of patients. Some critics have already pointed to major
differences in the death rates of the principal diagnoses incorporated in
these clusters.'”

The central problem is that the analyses made no further adjustment for
case-mix beyvond the grouping of cases into these 17 broad categories.
They therefore did not take full advantage of the more detailed clinical
information conveyed by the principal diagnosis codes.” Even though
the separate adjustment for the eight comorbidities brought additional
diagnostic information to bear on the severity adjustment, this could not
replace the information imparted by each patient’s specific principal
diagnosis. Incorporating that information into the analyses should be
relatively easy. In all likelihood, HCPA could retain the 17 diagnostic clus-
ters, maintaining the advantages of analyzing relatively larger groups
(see the discussion of random variation below), but add one or more pre-
dictor variables that capture the differences in observed mortality rates
among the principal diagnoses included within the clusters.

One advantage of the fairly rudimentary model used to estimate
expected deaths for the 1986 analyses is that variables such as age and
sex pose few measurement problems. However, as noted, DRGs have limn-
ited validity as indicators of case-mix for purposes of evaluating out-

2Comments by the Comnussion on Protessional and Hospital Activities, submitted Sept. 11, 1987, in
response to the Federal Register notice of Ang. 17, 1987,

Vi8everal of the approaches reviewed in chapters 4 and 5 demonstrate the feasibility and utility of

incorporating information on separate principal diagnoses into the severity adjustment. See pp. 57
and 63.
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Analytical Techniques Employed
in 1986

comes since they were originally defined on the basis of expected
resource utilization. Similar questions were raised above about the prob-
able clinical heterogencity of the 17 diagnostic clusters employed in the
1987 hospital analyses.

Substantial controversy also exists over the validity of the outcome
measure used in the 1986 analyses: inpatient mortality. Critics of this
medsure point to its sensitivity to variations in average lengths of stay
across hospitals and regions. Hospitals with relatively short lengths of
stay are more likely to have discharged a patient before he dies. There-
fore, two hospitals could treat an equivalent mix of patients equally suc-
cessfully and still be rated very differently using inpatient mortality as
the outcome measure. nera acknowledged this problem to a degree by
including the state’s average length of stay as a control variable in its
regression equation, although this adjustment. would provide only a
rough correction for individual variation among hospitals.

Alternatively, analysts can assess mortality on the basis of a fixed time
interval following hospital admission, whether or not the death takes
place in the hospital. This, in fact, is what Hcra did in its 1987 mortality
analyses, using an interval of 30 days from admission, This approach
raises different issucs. Whatever the length of that interval, some por-
tion of hospital care will drop out of the analysis at the point where
hospital stays extend past the set number of days. In addition, some pro-
portion of patients will die outside the hospital during that time interval
for reasons unrelated to their hospital treatment, while others whose
hospital-related deaths following discharge occur after the cutoff will be
counted as survivors,

Shortening the time interval decreases the likelihood of unrelated deaths
outside the hospital but increases the amount of hospital care lost to the
analysis as well as the number of hospital-related deaths that are
raissed. Lengthening the interval has the opposite effect. Hcra plans to
assess the relationship of the results obtained for 30-day postadmission
mortality to those revealed using longer intervals as data permitting fol-
low-up of the 1986 discharges over a longer period become available.

The specific analytical rechnique HCFa used to estimate an “expected’’
mortality rate for cach hospital in its 1986 analyses, both overall and
for the specified DRG gronps. was multiple linear regression, Each hospi-
tal’s residual—the difference between observed and expected mortal-
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ity—was then tested for statistical significance to exclude differences
reflecting chance variation in mortality rates over a given time period.
Those hospitals that had residuals large enough to meet this statistical
test were identified as outliers,

We discuss three issues related to LICFA's application of multiple linear
regression in its 1986 analyses: the limited degree to which this statisti-
cal technique reduced variation among individual hospitals—particu-
larty in the DrRG-specific analyses, the potential for biased findings, and
the appropriateness of the significance test used to identify hospital
outliers.

Limited Reduction in Observed Variance. The regression equation estab-
lishes a level of “expected deaths” for each hospital (which serves as
the standard for assessing each individual hospital’s observed mortal-
ity) based on the relationship of the specified predictive factors to vari-
ation in mortality among all the hospitals under investigation. The
credibility of these estimates for individual hospitals depends in part on
the strength of the statistical relationship between the predictive factors
included in the regression equation and hospital mortality overall. This
relationship is usually assessed through a “goodness-of-fit” measure
called “*R-squared.” which represents the proportion of variation in mor-
tality “explained” or accounted for by the regression equation.'’

Regression equations of this sort need not account for a large proportion
of the variation in hospital mortality to provide a plausible severity
adjustment. No regression model can be expected to perfectly predict
observed hospital mortality rates, given the effect of random variation
and other factors not included in the equation. Moreover, for these anal-
yses, the regression equation is not intended to explain all variation in
hospital mortality, but only that portion representing differences in
patient severity. The remaining differences in hospital mortality rates
presumably reflect, in addition to random variation, the differences in
quality of care, which the analyses were designed to highlight.

Nonetheless, as the proportion of variation in hospital mortality rates
accounted for by snuch regression models gets very small, severity
adjustments made on the basis of these models become increasingly sus-
pect. This is particularly an issue for the nine DRG-specific analyses con-
ducted by nera, all of whose R-squared figures were quite low, ranging

MR-squared can range from o 1.0, with 1.0 signifying that the regression equation accounts for all
the observed variation oaee rrality and U indicating that the equation accounts for none of it
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from 0.003 to 0.068. In other words, HCFA's regression analyses of these
conditions left between 93.2 and 99.7 percent of the variation in hospital
mortality unexplained.

In this situation, the low R-squared has one of two explanations. If the
HOFA regression equations in fact did a good job ot adjusting for patient
severity, that would indicate that severity of illness has little to do with
differences in hospital mortality rates for the conditions being analyzed
and can be safely ignored. If patient severity contributes substantially
to variation in hospital mortality, adjustments based on a regression
analysis with a very low R-squared would necessarily reflect only a
small part of the relevant differences among hospitals in the condition
of patients that they admit. In either case, the regression analysis pro-
vides little improvement over a simple comparison of the observed mor-
tality rates of individual hospitals.

HCkA's analysis of overall mortality had a much higher R-squared—
0.59—than any of the DrG-specific analyses. This, in part, reflected the
inclusion of a much larger number of factors in the regression equation
tor overall mortality. most notably the 80-plus DRG variables. In particu-
lar, the adjustment for prG 123 (myocardial infarction, discharged
dead), in itself artificiallv boosted the model’s predictive power.'" In
short, only in the overall mortality analysis did the regression account
for a substantial proportion of the variance among individual hospitals.
And there, the magnitude of that relationship remains uncertain because
the adjustment was inappropriate for heart attack patients.

The amount of variation accounted for by a regression equation can be
enhanced both by changing the variables introduced into the equation
and by reducing the amount of random variation in the data being ana-
lyzed. The first strategy would focus on improving the severity adjust-
ment. Random variation, however, represents the fluctuations in
outcomes that occur by chance. Its effects are accentuated in analyses
based on relatively small numbers of cases. Since deaths tend to be rare
events for most hospital patients, small hospitals in particular are likely
to have few deaths in any given time period——especially within a
restricted diagnostic category. On a purely probabilistic basis, some hos-
pitals experience one or two deaths while comparable hospitals do not.
The solution to this problem is to analyze more cases by expanding the
analysis to include a wider range of diagnoses or a longer period of time.

1"See Harry M. Rosen and Barbara A. Green, “The HCFA Excess Mortality Lists: A Methodological
Critique.” Hospital and Health Services Administration (Feb. 1987), pp. 126, 123.
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Thus the low R-squared of the DRG-specific analyses probably derives, at
least in part, from the limitation of those analyses to hospital cases from
one year.

Potential for Bias. Another basic criterion for judging regression models
is the degree of bias. A biased model is one that makes systematic
errors, either overestimating or underestimating predicted values, for
particular categories of cases. For example, Blumberg found evidence
that HCFA'’s 1986 overall mortality regression equation tended to predict
higher mortality rates than actually occurred at hospitals where the
expected rates were relatively low, and to predict lower mortality rates
than actually occurred at hospitals expected to have relatively high
death rates.'"

However, when we replicated Blumberg's test for the outliers identified
under DRGs 121-123, we found no similar pattern of bias.” It may be that
the bias derives from the much more complicated and problematical
adjustment for case-mix and state average length of stay made by HCFA
in the calculation of expected death rates for overall hospital mortality,
but not the DrRG-specific analyses. Thus, the evidence of bias in the 1986
analyses is mixed. These results underline the value of careful testing to
help ensure that such models do not make biased comparisons across the
major groups being examined.

Significance Tests. A third area of concern in the application of the 1986
regression analysis has to do with the significance test employed to
identify outlier hospitals. HCFA used a t-test, which was not appropriate
for this analysis. A 1-test assumes a “‘normal” (essentially bell-shaped)
distribution of observed values above and below the predicted value. As
several eritics of the 1CrA analysis have noted, that assumption applies
poorly to numbers ot deaths in individual hospitals, especially smaller
hospitals. Deaths can only occur in integers (e.g., 0, 1, or 2 deaths) and
they cannot fall below zero, while a normal curve centered on a rela-
tively low value would predict both fractional deaths and deaths fewer
than zero.

"Blumberg, “Comments vu HCFA Outliers,” pp. 722-23.

"TWe chose this dizgnostic ¢laster because it had by far the largest number of negative or low outli-
ers, though high outlicrs still clearly predominated. Blumberg’s test requires a reasonable number of
both types of oulliers beeause it compares the proportion of high to low for different levels of pre-
dicted mortality.
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Analytical Techniques Employed
in 1987

For this reason, a Poisson or binomial distribution, which takes these
characteristics into account, is more appropriate. By using a t-test of
significance, hospitals having relatively few Medicare discharges were
identified as outliers even when the actual probability that the number
of deaths they experienced could have occurred by chance was substan-
tially greater than the intended 5 percent.'* The results of the 1986 mor-
tality analyses were therefore distorted, to the disadvantage of smaller
hospitals.

For its 1987 mortality analyses, 1ICFA employed an entirely different set
of statistical procedures than for its 1986 analyses. Except for the ques-
tion of potential bias, which remains unexplored by HCFA, these changes
either corrected or made irrelevant the specific concerns raised about
the earlier analyses. Nevertheless, the 1987 analyses continue to con-
front some of the same basic problems, most notably the impact of ran-
dom variation.

The 1987 analyses were based on logistic rather than linear regression.
This selection, which follows from the shift of the analysis from hospi-
tal-level to patient-level data, is generally considered more appropriate
for an outcome such as mortality, which is categorical in nature (i.e,
alive or dead, not some increment or amount ). The 17 separate logistic
regression equations (one for each of the diagnostic clusters) generated
coefficients from which the predicted mortality of all patients were cal-
culated. These were aggregated to produce a predicted mortality rate for
each hospital.

The predicted mortality rates for each hospital were then converted into
a range of values representing HCFA’s estimate of the uncertainty inher-
ent in those estimates. These ranges took the place of the significance
test used in the 1986 analyses to designate certain hospitals as outliers,
but are generally more informative in that they show by their size the
magnitude of the uncertainty for specific hospitals. Moreover, one can
readily note which hospitals clearly fall within or outside of their
expected mortality range and which barely miss or exceed those
thresholds.

The formula that HCrFa employed to construct these ranges took account
of both expected random variation in the patients that each hospital

MSoe Blumberg, “Comments on [CFA Outliers,” pp. 725-30; American Medical Review Research
Center, “Draft Statement ore Public Release of Mortality Data.” pp. 7-8.
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admitted in a given year and systematic differences among hospitals
related to their mortality rates. The latter include any differences that
were not specified in the regression model, including, ICFA was careful
to note, differences in quality of care." Thus, those hospitals whose
actual mortality rates fell outside their range of predicted mortality
rates diverge from the predicted by a margin that is substantially larger
than one would expect given typical differences among hospitals as well
as random fluctuations from year to year.

NCrFA’s formula for generating the range of predicted mortality rates
appears to avoeid the disproportionate risk to smaller hospitals of being
designated outliers, which derived from the use of the t-test in the 1986
analyses. The new tormula builds on the conventional statistical bench-
mark of two standard errors above and below the mean. This does
assume a normal distribution of the residuals between observed and pre-
dicted mortality. However, these values were transformed using a logit
scale, which prevented the range of predicted death rates from falling
below zero or exceeding 100 percent. [t also made the effective distribu-
tion quite asymmetrical,

This was true especially for smaller hospitals, for which the calculated
impact of random variation was relatively large. As a result, the pre-
dicted ranges for smaller hospitals, or diagnostic categories with very
low death rates or few patients within larger hospitals, tended to be
quite wide, even as much as 0-100 percent. Few hospitals had observed
mortality rates that fell outside such broad ranges. Nevertheless, it is
not clear how closely the logit transformation approximated the results
that would have been obtained if the contidence interval were based
directly on a Poisson or binomial distribution.

Statistical Tests. Unlike linear regression with its R-squared, there are
no ‘‘goodness-of-fit" measures for logistic regression that show the
extent to which a given equation reduces total observed variance in the
dependent variable——in this case, mortality. This renders moot any
guestions comparable to those raised about the small amount of vari-
ance explained by the linear regression equations used in the 1986 DRG-
specific analyses. However, the potential for bias in the results, and the
consequent desirability of testing for such bias, remains an issue. Unfor-
tunately, as in 1986, nora did not examine the results of its 1987 analy-
ses to see if they svstematically underestimated or overestimated
mortality for specified categories of hospitals.

"HCFA, Medicare Hospital Mortality Information: 1986, Technical Appendix, p. iii
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Instead, HCFA applied several other statistical tests to the results ob-
tained from its logistic regression equations. These included cross-
validation analyses designed to assess the potential impact of sampling
error on the relative rankings of hospitals. They indicated that as long
as the diagnostic mix of patients for each hospital is fixed, the rankings
among the hogpitals are highly stable. However, taking into account the
unpact of random variavon in the types of patients that hospitals will
treat ina given year nuide the rankings much less stable. Other tests
showed that individual { ospital rankings remained fairly consistent
using different statistical procedures; that is. indirect standardization or
multiple linear regression rather than logistic regression,

Implications of Relying on a Single Year of Data. The 1987 analyses, like

those in 1986. reflected the outcomes of Medicare patients discharged
from hospitals in a pasticalar 12-month period. In March 1986, ncra did
not have much choice Drra after 1984 were not yetl available, and diag-
nostic information on each Medicare patient had not been recorded prior
1o 1984, However, the decision to continue focusing on a single yvear in
Lhe 1987 analvses was more questionable, given that the analyses
encompassed all Medi iire hospitals across thie country and that data
woere avallable from pooe vears.

The difficulty with tocusing exclusively on one year's results stems
from the particular problem noted above in overcoming the impact. of
random variation when analyzing the outcomes of smaller hospitals.
Many of the nearly 6,000 Medicare-certified hospitals treat so few Medi-
care patients that they ol normally experience only 2 handful of
deaths in any diagnostic category over the course of a year. Under these
circumstances, one ar iwo extra deaths can produce a large discrepancy
between observed and o pected mortality rates,

The formula 1ICFA used Lo construct its range of expected mortality in
the 1987 analyses addressed this problem by taking account of the
niunber of cases invols ot This results in wider intervals for smaller
hospitals than larger onies That compensated for the greater impact
that random fluctuation would have on the observed mortality rates of
smaller hospitals. By the same token, however, this formula reflected
the limited capacity of ite 1987 analyses to identify individual smaller
hospitals with genuinely poor outcomes, This in turn reduced the utility
of the results for purposes of quality assurance.

The way to deal with the problem of small nuimbers is to assemble more
information on each im«iitution. that is. coltect outcome data on more
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cases. This could involve aggregating cases into larger diagnostic clus-
ters, accepting greater clinical heterogeneity for increased statistical sta-
bility. However, for analyses of overall mortality, the number of cases
analyzed can only be increased by expanding the time period under
investigation. HCFA has already constructed comparable data files for
1984 and 1985 discharges, so little additional effort would be needed to
add these cases to the analysis.

Of course, many hospitals treat substantial numbers of Medicare
patients in a given year. For these hospitals, there is no reason to
exclude separate analyses for individual years, or possibly even shorter
intervals. This would enable HCFA to monitor changes in outcomes over
fairly short time periods, as long as there were sufficient numbers of
cases to analyze effectively.

Thus, an alternative to HCFA's exclusive reliance on one year’s data
would be a more flexible approach that combined single-year and multi-
year analyses. For smaller hospitals and diagnostic categories with low
mortality rates, cases from several years could be pooled to provide an
observed mortality rate less influenced by random variation than that
derived from data for any single year. With more cases, HCFA’s formula
for calculating the range of predicted hospital mortality rates would
produce a narrower interval. This, in turn, would make it more likely
that the analysis would identify as outliers those hospitals whose
observed mortality differed markedly from expected as a result of poor-
quality care rather than random fluctuation.

Alternatively, for larger hospitals and more risky diagnostic groupings
(with larger numbers of deaths to analyze), results for separate years,
or other intervals, could be computed and compared to see if trends or
patterns had developed over time. This approach has the advantage of
highlighting what the current or most recent performance level has
been, while placing it in the context of the institution’s previous
experience.

Data Quality

HCrFA performs a variety of data edits as bills are processed for payment.
To a large extent, these involve checks for consistency and logic.* PROs
also assess the accuracy of DRG assignments for the cases that they
review. However, we found no attempt within HCFA to measure and

For more detail, see our report on strategies for assessing quality of care in Medicare: Improving
Quality of Care Assessment iind Assurance, GAQ/PEMD-88-10 (May 2, 1988).
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record the specific percentage of cases in their administrative files for
which specific data elements were accurate and complete, particularly
in comparison to such primary data sources as patient medical records.
The only information of this type that we have located derives from the
studies of the reliability of hospital discharge abstract data performed
by the Institute of Medicine {1oM) on 1974 hospital discharges. It found a
high level of completeness and accuracy in Medicare records for such
items as sex and admission or discharge dates, but substantially lower
levels for diagnoses and procedures.” How much the current situation
differs from what the study found more than a decade ago, given the
introduction of a new payment system based more directly on diagnostic
and procedural data, has been the subject of much speculation but, to
our knowledge, of no empirical study within or outside of HCFA.*

In addition, evidence of undercounting of inpatient deaths in the Medi-
care files has raised particular concerns about the use of those data to
measure patient outcomes, as HCFA did in its 1986 analyses.” HCFA has
since added a new data ¢lement, date of death as reported to the Social
Security Administration, to the data file typically used for hospital out-
come analyses.”! This new element not only permits analyses including
deaths outside the hospital-—and thercefore was used in the 1987 mortal-
ity analyses—but also benefits from Social Security’s administrative
incentives to validate this information. However, as Social Security ben-
efits are paid monthly. the accuracy of the reported day in the month is
not known. Some empirical data on the relative accuracy of different
data sources for date of death should be available in the next few years

“nstitute of Medicine, Reliability of Medicare Hospital Discharge Records (Washington, D.C.
National Academy of Sciences, Nov 1977), pp. 23-24

= The HHS Inspector General has o study underway examining medical records for a large, represen-
tative sample of Medicare patients discharged in 1984 and 1985, However, this study focuses more on
the accuracy of DRG assignments than on diagnostic codes per se {many inaccurate diagnostic codes
woulld not change the DRG)Y. Thus, it is not. yet, clear how much this study will clarify the issue of
diagnostic coding accuracy. In addirion, Rand researchers have recently reported a high level of aceu-
racy in the coding of three specific procedures in Medicare files based on physician, rather than
hospital. claims for payment. These data involved procedures performed in 1981, so they also predate
the impiementation of PPS, See Jaogueline Kosecoff et al., "Obtaining Clinical Data on the Appropri-
ateness of Medical Care in Community Practice,” The Journal of the American Medical Association,
vol. 268, no. 18 (Nov. 13, 1987 ) pp 264042,

“Blumberg, “Comments on HOFA Outliers,” pp. 716-18; see also, Californta Medical Review, inc.,
Premature Discharge Study: Final Keport, Typescript (San Francisco: Dec. 10, 1986), which found a
23-percent ervor rate in the recorded “patient disposition™ for the Medicare patients examined in this
study. Most of these errors involyved patients recorded as discharged alive who actually died inthe
hospital.

“IMEDPAR- the Medicare Provider Analysis and Review file, which consolidates information on all
hospitalizations for individnat patients over a 3-year period.
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The 1986 Analyses

The 1987 Analyses

from the Nonintrusive Outcomes Study currently funded by 1ICFA. (See
chapter 4.)

HCFA undertook no separate efforts to assess the completeness and accu-
racy of the data from Medicare administrative files used in the 1986
outlier analyses and did not make adjustments for possible data defi-
ciencies. One indicarion that missing data could have affected the analy-
ses comes from the rros, which were charged with validating the nera
outliers in their state as part of their contract negotiations for the 1986-
1988 cycle. In our interviews with pro officials about that process, many
stated that they were unable to confirm the results of the 1HCFA analyses
using their own data bases. Morecover, several observed that in some
cases their data showed substantial differences in the raw numbers of
discharges or deaths in the outlier hospitals compared to what HCrA
reported. This occurred even though 1era had analyzed 1984 hospital
discharges, all ol which should have been completed well over a year
before the analyses were conducted.

For the 1987 mortality analyses, HCFA asked hospitals to comment indi-
vidually on the data it used to assess their own outcomes before those
analyses were relcased. Ilach hospital received an analysis of its actual
mortality rate and thic range of predicted mortality rates, plus detailed
data on each Medicare patient included in that analysis. HCFA did not
attempt to correct its data base using the comments it received from
about 2,600 of the 54971 hospitals analyzed. Instead, all comments sub-
mitted within the allotted 30-day period were published together with
IICFA's Tesults. Presumably, readers interested in individual hospitals
could weigh the huspital’s assessment of data accuracy as well as other
factors noted by the hospital in interpreting ticra’s figures for that insti-
tution. However, sich comments do not. provide the kind of systematic
and consistent checking of data elements needed to judge the overall
accuracy of the data on which the analysis was based.

In the introduction to its release of the 1987 hospital analyses, HCFA
noted the potential tor data inaccuracies but generally minimized their
probable importance. For example, while noting “the possibility” of cod-
Ing errors in the bills submitted by individual hospitals, from which the
MEDPAR data base was derived, HCFA stated that “the assumption is that
hospitals do not mike errors on billing forms which ultimately affect
payment to them. " 11CFA also indicated that the MEDPAR file did not fully
reflect corrections ir “diagnosis assignment” made by the pPros in the
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cases they reviewed, but it did not assess the extent of error thereby
introduced into the analyses. Finally, HCFA estimated that the MEDPAR file
contained information (n 95 percent of the cases discharged in 1986.%

1HCFA did not attempt to analyze the overall results of the PROsS’ review,
as part of their contract negotiations, of the outlier hospitals identified
in the 1986 analyses. (Sce chapter 3). However, the cumulative assess-
ment of the separate Pro evaluations of those outliers could be consid-
ered tentative information from independent data sources on the
effectiveness of the approach in identifying patterns of genuine quality
problems. As we note in chapter 3, the lack of specific guidance from
HCFA to the Pros resulted in considerable variability in the way PRos con-
ducted their reviews. Nevertheless, they substantiated only a small
number of the HCFA outliers as having real quality problems,

The 1987 hospital analyses received less validation then the 1986 analy-
ses, even though HCFA had planned in advance to release the results to
the public. Morcover, whatever 11CFA may have learned about the valid-
ity of the 1986 analyses had limited relevance for these new analyses,
since in most essential respects the 1987 analyses diverged markedly
from the previous year's efforts. The 1987 analyses used different fac-
tors to adjust for patient severity and different statistical techniques to
perform that adjustment and control for random variation. In addition,
the 17 diagnostic clusters were entirely new, never used in any outcome
analyses prior to these,

Many of the changes represent improvements over the 1986 approach;
however, by the time all the various components of the 1987 analyses
were decided upon in August 1987, there was little time left to validate
the approach as a whole. To give hospitals a chance to comment and to
chable HCFA to include these comments in the report scheduled for
release in December 1987 1icra decided to send the preliminary results
to the hospitals in Septemiber. In the period between August and Sep-
tember, nera’s validatwon eftorts primarily involved the statistical anal-
yvses described above and the solicitation of comments through the
Federal Register notice outlining its planned approach .

CHCFA. Medicare Tospital Mortahity Information: 1986, “Information Sources and Notes,” p. .

HH2 Fed Reg. 30T41-T45 (107
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The comments from the hospitals could provide some information about
how the technique actually works in practice. However, hospitals that
lacked the necessary methodological expertise would find it difficult to
critically examine the statistical analyses that HCFA employed. For the
most part, their comments focused on specific instances of inaccurate
data for individual cases and general observations about factors such as
the presence of an oncology ward or a high proportion of admissions
from nursing homes that might affect the results. In any case, these
comments came too late to influence the way HCrA conducted its analy-
ses and serve primarily to guide interpretation of individual hospital
ratings.

Overall Assessment

HSQB Monitoring
Systems

The 1987 hospital mortality analyses represent a substantial improve-
ment. over those HCFA released in 1986. Although the 17 diagnostic clus-
ters used to adjust for differences in case-mix were relatively broad and
did not take into account substantial differences in expected mortality
among the principal diagnoses they contain, these clusters were clini-
cally coherent and were accompanied by a separate adjustment for a
number of prevalent comorbidities. Moreover, the application of logistic
regression to patient-level data to make the severity adjustment within
the diagnostic categories allowed greater analytical precision than in the
1986 analyses, which were based on hospital averages for patient age,
sex, and so on.

The ranges of expected mortality reported for each hospital in the 1987
analyses both avoided the problems created by the inappropriate use of
the t-test In the earlier analyses and provided more information than a
simple designation of a hospital as an outlier or not. However, the deci-
sion to analyze just one year of data accentuated the impact of random
variation on the results and limited the ability of the approach to detect
genuinely poor outcomes among smaller hospitals. The approach also
received only limited validation prior to its application in a national
assessment of individual hospital performance.

Hcra has analyzed the same data sets it used to investigate mortality
rates in individual hospitals to compare different patient populations
and program trends along a series of outcome dimensions. Extramural
researchers funded through 1cra’s Office of Research and Demonstra-
tions have performed some of this work. particularly on changes over
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time. (See chapter 4.) In this section, we describe the analyses per-
formed by HCFA staff within its Health Standards and Quality Bureau
(HSQB), which administers the PRO program.=

General Purpose

Unlike the hospital mortality analyses, which focused on the perform-
ance of individual providers, these analyses address questions relating
to variations in outcomes among patient subgroups and trends over time
for the Medicare program as a whole.

Substantive Focus

Among the patient subgroups specifically compared in the HSQB monitor-
ing systems arc those defined by sex, race, and age, as well as cases with
certain principal diagnoses or comorbidities.” Many of the analyses done
to date have examined the relative risks of mortality (and other out-
comes) among these groups. Those analyses show that the relationship
of demographic and clinical factors to the probability of adverse out-
comes varies for the nine conditions and procedures examined (the same
ones used for the 1986 hospital mortality analyses), which represent
just over 30 percent of total Medicare discharges.

The HsQB analyses of trends over time focus on the issue of whether
mortality rates for all Medicare discharges (and to a lesser extent read-
mission rates) have changed since 1984, following the introduction of
the prospective payment system and the Peer Review Organizations.
They also analyze the components of that change. Thus, increases in
mortality rates following hospitalization are contrasted with largely
unchanged mortality for the Medicare beneficiary population as a
whole. Hs@B has further analyzed postadmission mortality to see
whether changes in the demographic characteristics of the patient popu-
lation and in the distribution of cases among certain specific major diag-
noses are associated with changes in mortality.

“TOur deseription relics primarily on an unpublished paper summarizing these analyses: Henry
Krakauer, "Outcomes ol ln-hospital Care in 1983-1985: The Medicare Experience,” typescript, Office
of Medical Review. HSQB (Baltimore, no date),

FThree different sets of somew hat overlapping conditions are analyzed at different, points: seven
“major conditions™ (malignaney | myocardial infarcts and failure, cerebrovascular accidents, sepsis,
tranma, pulmonary disease, renal disease), nine “tracer conditions” (congestive heart failure and
shock, acute myocardial infarchon, pneumonia, gastrointestinal hemorrhage, cholecystectomy, major
joint procedures, transurethrid prostatectomy, coronary artery bypass surgery, and pacemaker
mmplants), and six “causes of readmission” (pulmonary, cardiovascular, gastrointestinal, musculoskel
otal, genitourinary, and complications of treatment ). The comorbidities included in the analyses are
matignancy, ischemic heart disease and tailure, chronie pulmonary discease, chronic renal disease,
chronic liver discase. degenerative corebral disease and psychosis, hypertensive discase, diabetes, and
Autoimmurne disease.
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Severity Adjustment

Technical Adequ.‘;:y

A variety of factors are used to adjust {or patient severity, including
age, sex, race, and the presence of particular comorbidities. For the com-
parisons across patient subgroups, the results are expressed in terms of
the relative effect of each factor (holding the effect of other factors con-
stant) on outcomes within the given disease categories. For example,
cverything else being equal, 80-year-old men are 2.7 times as likely to
die from a transurethral prostatectomy as 65-year-olds. Only the analy-
sis of aggregate trends over time for the entire Medicare population
simultaneously adjusts outcomes for both case-mix (i.e., changes in the
relative frequency of different diagnoses in the Medicare population as
a whole) and a ringe of demographic variables.

The cautions raiscd earlier regarding statistical adjustments for race
should be considered for both the analyses across years and across
patient subgroups. However, this concern would apply only to the
extent that treatment of specific ethnic groups changed systematically
across the nation over a period of a few years or varied systematically
for different medicul conditions. This seems somewhat less likely than
systematic variation across individual hospitals.

The conditions considered as comorbidities are largely chronic in nature
(possibly excluding some of the diagnoses included under ischemic heart
disease and fallure), thereby supporting the inference that they describe
debilitating conditions that probably occurred prior to the hospital
admission of interest. However, these comorbidity variables were only
incorporated in the analysis of factors atfecting the mortality rates of
patients with one of the nine selected conditions or procedures. The
comparison of overall mortality between the 1984 and 1985 groups
takes account of chunges in case-mix; that is, In principal diagnoses, but
not comorhidities

With respect to measurement issues tfor the outcomes of interest, all
these analyses investigate mortality and readmission in terms of time
periods tollowing admission, rather than, for example, inpatient deaths.
These survival analvses nse the actuarial or life-table method to caleu-
late death and readmission rates across a range of time intervals, gener-
ally 30 to 360 days. This approach has the advantage of displaying the
actual pattern of mortality or readmission over an extended period of
time. By avoiding a single threshold (e.g., 30 days) for assessing post-
admission outcomes, survival analyses ameliorate some of the disadvan-
tages described ecarlicr for using fixed time intervals to define the
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outcomes. Nevertheless, the conceptual link between the quality of hos-
pital treatment and the outcome becomes increasingly tenuous as the
length of time from hospital discharge to death grows longer.

This set of analyses also attempts to overcome the limitations of mortal-
1Lty in general as an outcome (notably its lack of sensitivity) by examin-
g morbidity and disability outcomes as well. However, the measures
Judged to be feasible using the data elements available in the Medicare
Statistical System raise additional issues, primarily related to validity.
In other words, what is actnally examined in the analyses may not
closely correspond to the core concepts represented by the terms “mor-
bidity" and “disability "

For example, the analyses assess morbidity in terms of hospital readmis-
sions and the costs of ambulatory care subsequent to the hospitalization
of interest. The analyses do distinguish between readmissions for
“related causes” (involving the same organ system) and other readmis-
sions, and by using the actuarial method, avoid relying on a single
threshold (e.g. within 30 days) to define relevant readmissions. None-
theless, readmissions intrinsically reflect medical or administrative deci-
stons as well as patient need. They may serve as an indicator of patient
health status, which if ~elated to a prior hospitalization can be consid-
erced an outcome.,

However, health status is only one of several factors affecting the deci-
sion on whether to hospitalize a patient. For many conditions there are
wide variations among physicians in their proclivity to hospitalize
patients with comparable health problems and wide differences among
patients along nonclinical dimensions that affect the appropriateness of
treatment alternatives outside the hospital. Moreover, multiple admis-
sions may constitute a preferred course of treatment for certain types of
cases, as opposed to a single prolonged hospital stay. In short, the fact
that one patient was rcadmitted to a hospital and another was not pro-
vides only limited information about their relative health status, and
therefore by inference. ahout the outcome of their previous
hospitalizations.

The same point applies ¢ven more strongly to comparisons based on
costs of ambulatory care. Patients vary widely in their demand for
health services, while physicians differ in the intensity of services that
they perform for comparable cases. Moreover. the differences in the
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charges assessed by physicians for ambulatory services contribute sub-
stantial additional error to using Medicare costs as an indicator of mor-
bidity. Similarly, charges to Medicare for days spent in skilled nursing
facilities or for home health services reflect as much or more the provi-
sions of Medicare regulations on eligibility for benefits and the availabil-
ity of such services in a given geographic area as they do an individual's
degree of disability.

1sQB employed the Cox proportional hazards model to assess the relative
impact of specified factors on the observed pattern of patient mortality.
This analytical technique makes three key assumptions: (1) that the sep-
arate factors being analyzed have in combination a multiplicative effect
on the outcome, (2) that categories within a variable have a proportional
effect on the outcome, and (3) that the magnitude of the relationship of
these factors to the oitcome is constant across the time period under
study.

The last assumption may under certain circumstances be somewhat
problematic with respect to one of the demographic variables entered
into the model: age. As the follow-up period extends in years, the normal
probability for an 85-year-old dying in that period increases at a more
rapid rate from year to year than does the probability of death for a 65-
year-old. This means that the relative risk associated with age is not
constant, but increases over time. For the age range representing most
Medicare beneficiaries, 65 to 85 years, the risks associated with age
change over time, but only marginally, for the 2- to 3-year follow-up
period that HCFA so far has used. However, if the follow-up period was
extended substantially, or if analyses focused on the oldest cohorts of
Medicare beneficiaries whose probability of death increases most mark-
edly from one year to the next, this issue could become more salient.

Data Quality NCFA used essentially the same data files for these analyses as for the
hospital mortality analyses, which makes our earlier discussion of data
quality relevant here as well. Like the 1987 study, this work employed
the information on date of death supplied by the Social Security
Administration.

Validation HCFA has not specifically validated this approach. However, it has
underway a pilot. project in which eight rros collect clinical information
on a sample of approximately 3,000 cases divided among six different
conditions. Since five of these correspond to conditions examined under
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Overall Assessment

the HSQB monitoring systems, this project should provide HCFA at least
some preliminary evidence on how the results of these outcome analyses
compare to findings based on medical record reviews.

Although the scope of the analyses undertaken to date has been limited,
the H8QB monitoring syvsterms demonstrate the potential for examining
Medicare outcome data 10 address issues other than individual hospital
performance. One major strength of this approach derives from its use
of survival analyses to follow outcomes over an extended period of time.
While not entirely free of controversy, since deaths that occur long after
discharge trom the hospital are less plausibly related to the quality of
hospital care, this method avoids the loss of information inherent in set-
ting a single threshold, such as 30 days following hospital admission.

Much more problematical are the efforts to analyze morbidity and disa-
bility, which use proxy measures from the Medicare data files that bear
little relation to the core concepts involved. Moreover, the severity
adjustment used so tar in this approach is quite constrained, making
only restricted use of information on comorbidities and principal diagno-
§18 1o structure comparisons across a limited number of groups. None-
theless, the mortality analyses represent an important first step in
identifying subgroups of Medicare patients who experience substantial
variations in outcomes, The results of the ongoing pilot project should
provide useful guidance on ways to expand and improve this approach.
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Chapter 3

HCFA'’s Use of Outcome Analyses

The 1986 hospital mortality analyses constitute HCFA's major use of out-
come data to guide its quality assurance activities. Consequently, this
chapter focuses almost exclusively on that experience. We also briefly
discuss HCFA's use of the H5QB monitoring systerns.

The 1986 Hospital
Mortality Analyses

The PROs’ Role in Each organization responding to the 1986 request for proposal to serve

Validating Hospital as the PRO In one of the 50 states and Fhe District of Columpia was

Outliers required to “verify" or evaluate the lists of overall mortality and DRG-
specific hospital outliers generated in the March 1986 analyses for that
state.! Each was supposed to investigate not only hospitals with rela-
tively high mortality rates, but also those with statistically significant
lower-than-predicted death rates, to see if their low mortality reflected
patterns of premature discharges or inappropriate transfers. The results
of these analyses then entered into the negotiations between HCFA and
the would-be Pros over the formulation of specific contractual objectives
to improve quality of care by reducing the incidence of adverse out-
comes, both overall and for specific DRGS.”

We found, however. that HCFA did not analyze the utility of these negoti-
ations with respect 10 either the proportion of outlier hospitals “veri-
fied” by inclusion in quality of care objectives or the utility of the lists
for focusing PrO contract negotiations on quality of care issues. There-
fore, we interviewed officials at each of the funded PROs to obtain a
description of its validation process and results.’

Our analysis focused on the 10 final lists of mortality outliers released
by 1ictA on March 10, 1986, one for all Medicare patients and nine for
specific Dras. ' Altogether, there were a total of 2,313 outliers, including

'The analyses did not el ide Amertean Samoa, Guam, Prerto Rico, or the Virgin Islands.

“HCFA also asked the would-be PROSs to evaluate a list of utilization outliers—hospitals whose
number of Medicare discharges per acute care bed, overall and for nine specific DRG clusters, were
significantly greater or less than expected based on the same type of regression analysis as the mor-
tality outlier analysis. However we only examined the evaluation of the mortality outliers

“Interviews were conditod in Avig. and Sept. 1987, with follow-up continuing until Dec.

*Some PROs received prelinanary lists of outliers from HCFA that diverged somewhat from the
March 10 list, but our analy ~¢s foeused on the final list that the PRO investigated.
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1,970 with higher-than-expected mortality rates (“high outliers™) and
343 with lower-than-expected mortality rates (“low outliers™). Because
426 hospitals appeared on more than one list (including three hospitals
in New York that appeared on 6 of the 10), the total number of hospitals
identified by the outlier analyses was 1,714.

The requirements of the request for proposal were not carried out in
every case. About 26 percent of the 2,313 outliers were never evaluated,
although only 7 percent of the overall outliers were missed. Table 3.1
shows the number of outliers evaluated by the Pros for each of the spe-
cific DRGs.

Table 3.1: Number of HCFA’s 1986
Hospital Mortality Qutliers Evaluated by
the PROs

Evaluated Not evaluated

Ogitlrigri category Total No. __°{9 No. , %
Overall mortality

High outliers 142 141 99 1 1

Low outliers 127 109 86 18 14
Total 269 250 93 19 7
Congestive heart failure

High outliers 213 131 62 82 38

Low outhers 55 36 65 19 35
Total 268 167 62 101 38
Acute myocardial infarction

High outliers 180 121 67 59 33

Low outliers 115 80 70 35 30
Total 295 201 68 94 32
FPneumonia

High outliers 214 139 65 75 35

Low outliers 39 27 89 12 31
Total 253 166 66 87 34
Gastrointestinal hemorrhage

High outliers 266 197 74 69 26

Low outlers 4 2 50 2 50
Total 270 199 74 71 26
Ch_oIggy;tegtpﬁrpngﬂhftgﬁh) 270 o 202 75 68 25
Major joint procedures (all high 220 155 70 65 30
Transurethral prostatectomy rall gh) 253 191 75 62 25
Coronary artery bypass surger

High outliers 33 27 82 6 18

Low outliers 3 3 100 0 0
Total 36 30 83 6 17
E’fiEr_pilx?_r__i_r'_\jp|ants (all high 179 147 82 32 18
Total DRG-specific

High outliers 1,828 1,310 72 518 28

Low outliers 216 148 69 68 31
Total 2,044 1,458 71 586 29
Grand total 2,313 1,708 74 605 26
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In addition, the role played by the outlier lists in the PRO contract negoti-
ations varied a great deal. For a number of PrOs whose contracts came
up for negotiation early in the cycle, agreement had aiready been
reached before they received the list to analyze. In some states, IICFA
accepted the PrRO analysis with little discussion, while in others, HCFA's
negotiating team required multiple revisions of the analysis before
agreement on the quality of care objectives could be reached. Thus,
some hospital outliers were included in quality of care objectives based
on the analysis and judgment of the PrO, while others were included pri-
marily at the insistence of HCFA officials.

HCFA specified no standard methodology for analyzing the outlier lists.
The scope of work in the request for proposal simply called on the pro-
posers ‘“to verify which hospitals on the list, on the basis of the offeror’s
data or knowledge of the medical events and practices in its jurisdiction,
merit intensified review.” As a result, PrOs adopted a number of differ-
ent analytical strategies, depending on their capabilities and circum-
stances. Some of the successful proposers had no previous experience in
that state; they typically had no data upon which to base an evaluation
of the outliers, and so they frequently incorporated all or most of the
HCFA outliers in their objectives, at least provisionally. Among the
incumbent PROs, some attempted to confirm HCFA’s analyses using their
own data on hospital admissions and mortality rates (some using HCFA'S
regression equation and some not), while others focused on the results
of past reviews of cases discharged from those hospitals in the previous
PRO contract. Still other PROs relied heavily on detailed descriptions of
the particular characteristics of the individual outlier hospitals; for
example, noting the presence of an oncology treatment unit, a burn
center, or a hospice ward, which might tend to explain unusual mortal-
ity rates.

Results of PRO Reviews

Overall, the PrOs reported that their review of the hospital outliers iden-
tified by HCFA's 1986 analyses revealed very few hospitals with substan-
tial quality problems. Given the diverse analytical approaches taken by
the PROs, and the varying scrutiny of those evaluations applied by dif-
ferent teams of HCFA negotiators, the aggregate results of the PrRO analy-
ses need to be interpreted cautiously, essentially in terms of broad
patterns. Moreover, the nature of our data do not allow us to estimate
the extent to which the limited yield from this effort resulted from defi-
clencies in the PRO review, as opposed to deficiencies in HCFA's mortality
analyses or the data that were analyzed. Nevertheless, these tentative
results provide the only available evidence on the potential utility of
such outcomes analyses for targeting PRO reviews.

The large majority of HCFA outliers examined by the PROs during the con-
tract negotiation process were not included in the Pros’ quality of care
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objectives, or selected for intensified review. In other words, for these
hospitals the PROs determined that their own evidence (derived from
past review results, mortality rates in previous and succeeding years,
and so on) did not support the inference of suspected quality problems
conveyed by the hospitals’ outlier status. Table 3.2 presents the cumula-
tive determination of the 51 pros for each of the 10 lists of outliers. Of
the 1,708 outliers examined by the PROs, only 350 (20 percent) were
incorporated into an objective. Another 11 outliers were targeted for
intensified review without setting specific goals for improved
performance.

]
Table 3.2: Results of PRO Evaluation of HCFA’s 1986 Hospital Mortality Outliers

Total Rejected for objective Included in objective Intensified review

Outlier category o evaluated - No. % ~__No. %  No. %
Qverall mortality

High outliers 141 76 54 65 46 0 0

Low outliers 109 90 83 17 16 2 2
Total 250 166 66 82 33 2 1
Congestive heart failure

High outliers 131 100 76 3 24 0 0

L.ow outliers 36 33 92 3 3] 0 0
Total 167 133 80 34 20 0 0
Acute myocardial infarction

High outliers 121 91 75 30 25 0 0

Low outliers 80 56 70 22 28 2 2
Total 201 147 73 52 26 2 1
Pneumonia

High outliers 139 98 70 41 30 0 0

Low outliers 27 25 93 2 7 0 0
Total 166 123 74 43 26 0 0
Gastrointestinal hemorrhage

High outliers 197 163 78 44 22 0 0

Low outliers 2 2 100 0 0 0 0
Total 199 155 78 44 22 0 0
Cholecystectomy (all high) 202 113 86 LA 12 5 2
Major joint procedures (ail high) 158 135 87 20 13 0 0
Transurethral prostatectomy (all ' ) o
highy o 191 162 85 27 14 2 1
Coronary artery bypass surgery '

High outliers Z 22 e 5 19 0 0

Low outhers 3 3 10 0 0 0 0
Total 30 25 83 5 17 0 0
Pacemaker implants (all high) = 147 128 87 19 13 0 0
Total DRG-specific

High outliers 1,310 1,062 81 241 18 7 1

Low outliers 148 119 80 27 18 2 1
Total 1,458 1,181 81 268 18 9 1
Grand total 1,708 1,347 79 350 20 11 1
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The proportion of outlier hospitals examined by the pros that ultimately
were incorporated into review objectives or subjected to intensified
review ranged from 46 percent of the overall mortality outliers with
higher-than-expected death rates to none for low outliers from several
of the DRG-specific lists. The PrROs generallv did not incorporate low outli-
ers into their objectives, aside from the overall mortality analysis,
where 19 (18 percent) of the HCFA low outliers they evaluated were
included in objectives or selected for intensified review. The other main
exception was for acute myocardial infarction (DRG 121-123), where a
single state—California—was responsible for 18 of the 24 low outlier
hospitals selected, producing an overall inclusion rate nationwide of 30
percent. For high mortality outliers from the DRG-specific analyses, rates
of inclusion in quality of care objectives or intensified review ranged
from 13 to 30 percent.

We also asked the rro officials we interviewed how the 361 hospital out-
liers targeted under quality of care objectives or selected for intensified
review had fared since the new contract period had begun. The results
of the case reviews conducted by the pros for both groups of hospitals
appear in table 3.3. They indicate no quality problems for almost half
(49 percent) of the outliers. For another 39 percent, insufficient data
had been collected 11 judge one way or the other.

Across all the ProOs and all the outlier analyses, onty 13 hospital outliers
identified on HCFA's lists were reported to have shown definite quality
problems continuing into the new contract period, with another six
showing possible problems.” Five of the 13 appeared on HCFA's list of
outliers for acute myocardial infarction (DrG 121-123). Three appeared
on the list of overall mortality outliers, while the other five were scat-
tered among another four DRG lists. There were nearly equal numbers of
high (seven) and low (six) outliers with confirmed quality problems.

" As noted above, the same hospital could appear on more than one DRG list. Of the 13 contirmed
hospital outliers, 3 represent the same hospital for separate DRGs.
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P
Table 3.3: Hospital Qutliers Included in Contract Quality of Care Objectives or Subject to Intensified Review

Possible Likely no Definitely no
Definite quality quality guality quality
Tota) ___Pproblems problems problems problems Undetermined

Cutlier category __reviewed ~No. % No. % No. % No. % No. %
Overall mortality

High outlier 85 2 3 3 5 12 18 16 25 32 49

Low cutliers 19 1 5 0 0 2 11 6 32 10 53
Total 84 3 4 3 4 14 17 22 26 42 50
Congestive heart failure

High outliers N 0 0 0 0 1 3 16 52 14 45

Low outliers 3 1 33 0 0 2 67 0 0 0 0
Total 34 1 3 0 0 3 9 16 47 14 41
Acute myocardial infarction

High outliers 30 2 7 0 0 1 3 16 53 1 37

Low outliers 24 3 12 0 0 1 4 20 83 0 0
Total 54 5 9 0 0 2 4 36 67 11 20
Pneumonia

High outliers 41 1 2 0 0 0 0 16 39 24 59

Low outliers 2 1 50 0 0 0 0 1 50 0 0
Total 43 2 5 0 0 0 0 17 40 24 56
Gastrointestinal hemorrhage

High outliers 44 1 2 0 0 0 0 19 43 24 55

Low outliers 0
Total 44 1 2 0 o o 0 19 43 24 55
Cholecystectomy (all high) 29 1 3 0 0 o o 23 w5 17
Major joint procedures {all high) 20 _9 - o 2 10 0 0 1i 77‘ - j 15
Transurethral prostatectomy
(all high) 29 0 0 1 3 1 3 15 52 12 a1
Coronary artery bypass surgery

High outliers 5 0 0 0 )] 2 40 2 40 1 20

Low outliers 0
Total 5 0 0 0 0 2 40 2 40 1 20
Pacemaker Implants (all high) L . . 0o 2 11 13 68 4 21
Total DRG-specific

High Cutliers 248 5 2 3 1 7 3 135 54 98 40

Low Outliers 29 5 17 0 0 3 10 21 72 0 0
Total 277 10 4 3 1 10 4 156 56 98 35
Grand total 361 13 4 6 2 24 7 178 49 140 39
Analysis of the Results The substantial proportion of outlier hospitals whose quality rating

remained undetermined when we contacted the PROs reinforces the need
for caution in interpreting these results. In addition, it is possible that
some hospitals may have improved their performance as a result of
being designated for special attention by the pros. However, it seems
unlikely that many hospitals would successfully identify and eliminate
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the treatment practices responsible for poor outcomes before the PRO
reviews could get underway.

Moreover, one would expect that a substantial number of outliers would
not demonstrate quality problems, given the statistical nature of the
exercise. For the 5,750 hospitals analyzed, a 95-percent confidence
interval would, on average, produce about 144 high and 144 low outliers
for each of the 10 analyses, based purely on random variation. The
problems created by HCFA's use of a t-test to establish outlier status for
smaller hospitals (discussed in chapter 2, p. 30) would increase the
number of outliers expected by chance alone, particularly high outliers
for some of the DRGs with relatively low mortality rates, such as gastro-
intestinal hemorrhage, cholecystectomy, major joint procedures, trans-
urethral prostatectomy, and pacemaker implants. An examination of the
totals reported in table 3.1 suggests that a substantial proportion of the
outliers found in each category would be expected on the basis of ran-
dom variation.’

The utility of the analysis therefore rests on the number of outliers with
confirmed problems. A useful screening instrument would balance the
costs of evaluating and rejecting outliers reflecting random variation
(false positives) with the benefits derived from identifying hospitals
with genuine quality problems (true positives). Determining a ‘‘reason-
able” cost depends on the value attached to finding problem hospitals
and the relative effectiveness (proportion of total “true” problem hospi-
tals identified) and efficiency (proportion of “true positives” to “‘false
positives™) of alternative methods. If a very high value is placed on the
identification of each problem hospital, then use of a fairly ineffective
and inefficient approach may be justified—in the absence of a better
alternative. However, the lower the number of “true positives” relative
to the total number of problem hospitals, and the more numerous “false
positives” are compared to “true positives,” the greater the likelihood
that alternative methods could be developed that would identify an
equivalent or larger number of problem hospitals more efficiently.

Since this was JICFA’s initial effort to apply outcome analyses to guality
assurance in the Medicare program, we do not know how much more
effective or efficient any alternative approach might have been. But the

5The low number of outliers reported for coronary artery bypass surgery reflects the fact that rela-
tively few hospitals perform this procedure.

"That is, the number of true positives divided by the sum of true positives and false negatives—the
latter representing hospitals with genuine quality problems that were not identified by the analysis.
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The HSQ@B Monitoring
Systems

disproportion between outliers with confirmed or probable quality prob-
lems and outliers the PROs determined did not have problems (19 to
178)>—even among the outliers which the PrOs considered most likely to
reveal quality problems—suggests that there may be potential benefits
in actively developing and testing alternatives.

In sum, a very small number of targeted hospitals were confirmed by
the PROs as having patterns of poor quality care. This suggests that
HCFA’s application of its 1986 outlier analyses in the PRO contract negoti-
ations did not enable PROs to concentrate their quality assurance efforts
on hospitals likely to reveal quality of care problems in subsequent PRO
reviews, OQur data cannot answer the question of why this occurred, or
what alternative approaches might have been more productive. How-
ever, we believe that a careful investigation of both these issues should
precede any future use of similar outcome analyses to target PRO
reviews.

At the time our data collection was completed in December 1987, HCFA
had not yet decided how its 1987 mortality analyses would be used,
other than to publish them for public information purposes. In particu-
lar, their use in the administration of the PRO program remained
undetermined.

Different versions of HSQB's analyses of trends in aggregate Medicare
outcomes over time and comparisons across selected patient subgroups
have been circulated within HCFA’s Office of Research and Demonstra-
tions and Office of the Actuary as well as to officials responsible for
managing the PRO program in the Health Standards and Quality Bureau.
So far, the analyses have served primarily to provide background infor-
mation to HCFA officials.
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Nonintrusive
Outcomes Study

Our review of HerA's intramural analyses of Medicare outcomes identi-
fied some important improvements as well as limitations in the
approaches that HCFA has used to date. In this section, we begin to exam-
ine the potential for further improvements by looking at research that
HCFA itself has funded.

Of the numerous extramural research efforts currently supported by
HCFA, primarily through its Office of Research and Demonstrations, we
found and analyzed four that involved both the development and the
application of relatively distinctive approaches for analyzing outcome
data as they currently exist in Medicare's administrative data systems.’
They are evaluated below, following the seven key issues outlined in
chapter 1. The results of this review are summarized in chapter 6, table
6.1.

Each of these approaches has its own limitations (some arising from the
fact that the purpose of the research may not necessarily be focused
directly on the issues of interest here). None has been sufficiently tested
to definitively demonstrate its overall strengths and weaknesses. Never-
theless, all have elements with the potential to enhance HCFA's analysis
of Medicare outcomes. These positive features are highlighted in the
overall assessment sections that conclude the description of each
approach.

General Purpose

The Nonintrusive Outcomes Study, conducted by the Rand Corporation,
atms to establish an empirical link between analyses of outcomes using
administrative data and the more detailed and subtle information on the
process of care obtainable from medical records. The part of this study
that relates most directly to our own is a series of analyses of adminis-
trative data designed to characterize different medical and surgical con-
ditions in terms of the extent and distribution of adverse outcomes,

! Although other work that HOFA has underway may also contribute in this area, we have chosen to
focus on these four studies as indicative of the approaches that HCFA is pursuing for this type of
outcome analyses. See our report, Medicare: Improving Quality of Care Assessment and Assurance,
GAO/PEMD-88-10 (May 2, 1988), for an extensive compilation of HHS-funded research related to
quality of care.
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Substantive Focus

largely mortality. The approach compares observed to expected mortal-
ity within specified diagnostic groups for individual hospitals. Those
groups are in turn compared, based on variations in the patterns of hos-
pital outcomes found within each. Thus both levels of analysis, within
and across diagnostic groups, are grounded on interhospital
comparisons.

Rand used this component of its study in its selection of two specific
diagnostic groups—congestive heart failure and myocardial infarc-
tion—on which to focus the medical record review part of its analysis.
However, these medical record reviews (which are still underway) fall
outside the scope of our study, except as a potential future source of
information on the accuracy of data elements in hospital abstracts and
the validity of measures derived from administrative data.

The Rand analysis of Medicare patient files was structured to select a
few conditions for in-depth study for the larger Nonintrusive Qutcomes
project. Beginning with a file containing data on 1984 discharges for
elderly Medicare patients (excluding the disabled and end-stage renal
disease beneficiaries), Rand dropped some DRGs, consolidated others,
and eliminated certain individual diagnoses in an effort to construct
clinically homogeneous *‘candidate conditions” that would be suitable
for the validation phase of the study. This process resulted in 48 diag-
nostic groups representing 48 percent of all Medicare discharges, includ-
ing a mix of medical conditions and surgical procedures. The remaining
52 percent of Medicare discharges represent conditions that could not be
consolidated into “clinically homogeneous” groups. They therefore dif-
fer systematically from those that Rand has analyzed in ways that could
affect the relationship of outcomes to patient characteristics and the
quality of care received.

Rand then analyzed variations in outcomes within each diagnostic clus-
ter across hospitals, Those hospitals whose observed mortality rates
exceeded their “expected™ rates by a statistically significant margin
were designated as outliers. Next, the Rand researchers compared the
diagnostic clusters themselves in terms of the relative number of hospi-
tal outliers in each and the number of patients affected (i.e., the differ-
ence between the observed and the expected number of deaths summed
across all the outlier hospitals). Rand examined several different out-
comes, including readmissions and “total deaths” (inpatient plus 30
days after discharge), but largely its analysis focused on inpatient
mortality.
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It chose two conditions for medical record review from among those that
demonstrated relatively high numbers of hospital outliers and affected
patients. Aside from limited comparisons of hospital performance across
states, Rand has not employed this approach to analyze patient or pro-
vider subgroups.

Severity Adjustment

Rand deliberately limited the adjustment for patient condition in its
analysis of administrative data to two demographic factors, age and sex,
plus case-mix (i.e., inclusion in one of the 48 candidate conditions).
Within each diagnostic cluster, Rand assessed each hospital’s outcomes
by the indirect standardization method. This involved a comparison of
each hospital’s observed mortality rate to an “expected” rate derived
from the experience of Medicare patients as a whole, adjusted for the
age and sex distribution of the patients treated by the hospital for that
condition.

The study will generate much more detailed information on severity of
illness through the medical record reviews of the sample of cases
abstracted. Once it completes those reviews, Rand will be able to test the
validity and reliability of a wide variety of severity measures (at least
for those two conditions) using the data available on those patients in
Medicare’s administrative files.

Technical Adequacy

Given the basic simplicity of Rand’s adjustment for patient severity, the
main technical issues relate to the statistical procedures Rand used to
identify hospitals whose mortality rates exceeded that which would be
expected through random variation. Rand did this in two stages. First,
in each diagnostic cluster, Rand identified individual outlier hospitals by
assessing the significance of the difference between expected and
observed mortality rates. The test it employed assumed a binomial dis-
tribution, which is appropriate for this type of comparison. (See p. 30.)

Second, Rand assessed the overall pattern of outlier hospitals in each
cluster to see if the total number of hospitals identified as outliers
exceeded that which would be expected by chance. This required a dif-
ferent statistical significance test, the chi-square. In order to meet the
assumption of large samples called for by chi-square tests, Rand simu-
lated the observed mortality rates for each hospital 99 times to create
an “empiric” chi-square distribution against which to apply the test.
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The test showed that only 22 of the 48 diagnostic clusters had more out-
lier hospitals than were deemed likely to occur by chance 9 times out of
10. In other words, in looking for diagnostic clusters where outlier hos-
pitals were most likely to represent genuine differences in outcomes
rather than random fluctuations, 26 of the clusters showed no signifi-
cant pattern of variation in outcomes among hospitals.

Data Quality

The Rand study did not examine the impact of potential imperfections in
Medicare data on its results. However, the medical record reviews of the
two conditions will include verification of the completeness and accu-
racy of selected data elements in administrative files. For example, Rand
will observe the accuracy of the date of inpatient deaths recorded in the
hospital abstract compared to that derived from Social Security files.

Validation

The medical record reviews of sampled cases will likewise provide
extensive validation of the outcome analyses based on administrative
data, but only for those two conditions. If an analytical approach
employing administrative data is thereby validated, a method would be
established that could be repeated through similar medical record
reviews of other conditions.

Overall Assessment

Because the Nonintrusive Outcomes approach to analyzing administra-
tive data on Medicare outcomes was not designed to adjust for differ-
ences in patient severity, its relevance to our study focuses on several
specific elements that might usefully be applied elsewhere. Thus, out-
come analyses in which clinical homogeneity within diagnostic clusters
was an important issue, but projection to the full spectrum of Medicare
patients was not, could employ Rand’s 48 candidate conditions. More-
over, the chi-square test Rand developed to test the distribution of out-
lier hospitals within diagnostic categories could aid HCFA and the PROs in
focusing their quality of care reviews to patient subgroups where varia-
tion in outcomes represented more than random fluctuation.

Finally, the techniques that Rand has developed for medical record

abstraction in the validation phase of its study could prove useful in
validation efforts for other analytical approaches.
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General Purpose

As part of an ongoing analysis of Medicare quality of care funded by
HCFA, the Commission on Professional and Hospital Activities (CPHA) has
developed the Risk-Adjusted Mortality Index, or RaMI, an approach for
comparing hospital performance using existing administrative data.z As
its name implies, RAMI was designed to differentiate among patients on
the basis of individual characteristics that increase or reduce their risk
of dying in the hospital.

Drawing on CPHA’s own data base assembled from 776 member hospi-
tals, Susan DesHarnais et al. determined the overall expected risk of
mortality associated with specific diagnoses and other patient charac-
teristics within 310 DRG-based clusters for the total patient population.
They then assessed the cumulative effect of these factors on mortality
rates using two different statistical techniques. By aggregating the
results for individual patients treated by particular hospitals, they eval-
uated the observed outcomes of those hospitals relative to expected out-
comes based on the average performance of all the hospitals, both for
specific diagnostic categories and total discharges.

Substantive Focus

conditions. These are broken down into 310 categories, which crPHA
formed by consolidating DRGs that include the same diagnoses but are
distinguished by other factors, such as age and presence of comorbidi-
ties. CPHA developed rami from a patient data base including all types of
patients, not just Medicare. It was designed to analyze inpatient mortal-
ity, although parallel procedures for analyzing readmissions and surgi-
cal complications are under development.

To date, CPHA's analyses have focused primarily on comparisons among
individual hospitals, either overall or for particular DRG clusters. How-
ever, many other subgroup comparisons would be feasible, since infor-
mation on expected and observed maortality is derived from data on
individual patients that can be aggregated any number of ways.

“Described in an unpublished paper by Susan Desllarnais, et al., “The Risk-Adjusted Mortality Index:
A New Measure of Hospital Performance” (Ann Arbor: CPHA, Sept. 28, 1987).
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Severity Adjustment

CPHA analysts derived the mortality probabilities used to compute
expected mortality from the observed outcomes of over 6 million cases
treated in CPHA hospitals in 1983. For DRG clusters with overall death
rates of less than b percent, which includes 246 of the 310 clusters (and
84 percent of all patients), CPHA analyzed mortality in terms of a “con-
tingency table model.”” This involved calculating the observed death
rates of six subgroups within each cluster defined by three age levels (0-
64, 65-74, 75+) and the presence or absence of comorbidities.

crHA employed a more sophisticated approach for the 64 DRG clusters
with a death rate of 5 percent or higher, building on data about each
patient’s principal diagnosis, major surgical procedures, all recorded sec-
ondary diagnoses, age, sex, and race. It constructed several different
predictor variables from the diagnostic data. Two reflected the presence
or absence of any secondary diagnosis at all and the presence of any
secondary diagnosis of cancer (other than skin cancer). Three others
involved calculations of risk scores, based on observed mortality rates
among the 6 million crHA discharges in 1983, for: (1) principal diagnosis,
{2) principal surgical procedure (if any), and (3) highest risk comorbid-
ity. Finally, cPHA counted the number of high-risk comorbidities. It cal-
culated the risks associated with comorbidities from cases falling within
particular classes of DRGs (major diagnostic categories), rather than
averaging the effect of particular comorbidities across every medical
and surgical condition."

To determine the separate effect of each of these six predictor variables,
plus patient age, sex, and race, on expected mortality, chua analyzed
each of the DRG clusters using logistic regression procedures. The regres-
sion equations produced coefficients for each of the predictor variables,
from which CPHA calculated the expected mortality rates for individual
patients in that DRG cluster. Cumulating the expected and observed mor-
tality of patients treated at individual hospitals produced expected and
observed deaths and death rates for those hospitals. CPHA tested the sta-
tistical significance of the differences between the hospitals’ expected
and observed mortality by constructing confidence intervais based on
the binomial distribution for DRG cluster-specific analyses and the Pois-
son approximation of a binomial distribution for the larger number of
cases involved in a hospital-wide analysis.

TWhere there were too few actual cases from which to derive a stable estimate of a comorbidity's
moriality risk in a particular major diagnostic category, CPHA applied a Bayesian adjustment to the
observed mortality rate based on the mortality experience for that comorbidity in other major
categories.
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CPHA's use of DRG clusters to structure its analysis raises the issue of DRG
clinical heterogeneity. Unlike the 1986 HCFA analyses, which relied
exclusively on selected DRGs for their case-mix adjustment, the CPHA
approach also adjusts for the mortality risks associated with specific
principal diagnoses and comorbidities. Thus, the predicted mortality for
individual patients should not be distorted by the clinical heterogeneity
within DRGs, at least for the high mortality conditions. However, for the
low-risk DRG clusters, no comparable adjustment is made, so that some
of the deaths in those clusters (which total 28 percent of all deaths) may
reflect certain specific diagnoses with higher-than-average risks.

CPHA grappled explicitly with the problem of distinguishing comorbidi-
ties present at hospital admission from complications of treatment,
given the ambiguities that characterize the way that secondary diagno-
ses are currently recorded. It identified 70 diagnoses from the HCFA com-
plications and comorbidity list (used for making DRG assignments) that
its medical consultant determined were most likely to represent true
complications. These were excluded from consideration in constructing
the predictor variables for expected mortality. In this way, the impact
of identifiable complications of treatment was separated from the esti-
mation of patient condition at admission,

However, there were also a number of other diagnoses that sometimes
are compiications and sometimes comorbidities, depending on when they
occur. Pneumonia and urinary tract infections are two common exam-
ples. In those instances where CPHA could not determine whether the
diagnosis typically represented a complication or comorbidity, it decided
to count them as comorbidities. This choice means that when these diag-
noses actually represent complications, the assessment of the outcomes
of the responsible hospitals credits them instead with serving more
severely ill patients,

Technical Adequacy

The RAMI approach applies a relatively simple methodology to those DRG
clusters where there is little variation in mortality to explain or predict.
Therefore, it is the more sophisticated analysis of the clusters with
higher mortality rates that raises more questions. For example, in
attempting to go beyond the presence or absence of comorbidities in gen-
eral and characterize the nature, number, and intensity of those
comorbidities, cPHA has developed specific indicators constructed from
the raw data on recorded secondary diagnoses. More information is
needed to determine the validity of these particular indicators; that is,
how well they represent the characteristics of comorbidities they are
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intended to capture (breadth, intensity) compared to the wide range of
potential alternative constructs.

A second issue concerns the potential bias introduced into comparisons
of outcomes across hospitals, or other patient subgroups, that could
derive from the interrelationship among these multiple measures of
comorbidity. CPHA constructed these indicators from the same set of
data on secondary diagnoses, thus the values assigned to these variables
for individual patients tend to be correlated to one another, although the
magnitude of this association varies across the different DRG clusters.*
The main effect of this correlation among independent variables, known
technically as multicollinearity, is to make the estimates of the regres-
sion coefficients generated for each of those variables more uncertain.

Since it is these coefficients that are used to calculate the expected mor-
tality of individual patients, this greater uncertainty in their value could
affect the results of outcomes analyses employing RaMI. It could, that is,
if the errors thereby introduced into the estimation of individual mortal-
ity probabilities are not randomly distributed across the patient sub-
groups being compared. For example, if the regression coefficients
systematically underestimate the effect of a risk factor for one category
of patients and overestimate its effect for another and these patient cat-
egories are disproportionately admitted to different hospitals, then the
comparison of hospital outcomes could be biased in favor of certain hos-
pitals and against others. However, until the implications of these corre-
lations among the diagnostic predictor variables is explored in detail for
a range of major patient subgroups, we will not know the extent to
which this potential bias actualty affects the results produced by this
approach.

Among the other predictor variables, the use of race raises the same
questions that we have discussed with respect to other approaches. The
limitations of inpatient mortality as an outcome measure have also been
described above.

In sum, RAMI’s use of logistic regression techniques, as well as binomial
and Poisson tests of significance, seems appropriate as applied to the
identification of individual outlier hospitals. However, CPHA conducted

*For example, if a patient has no secondary diagnoses at all (variable 4), that means that he, by
definition, will also have no cancer-related secondary diagnoses (variable 5), and none that has a risk
of mortality that exceeds the average mortality rate of the DRG cluster (variable 9).
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no tests coraparable to the chi-square simulation employed in the Nonin-
trusive Outcomes Study to see whether the overall pattern of outliers
deviated significantly from random variation. The substantial number
of outliers reported at the hospital level (13 percent high and 8 percent
low using a 99-percent confidence interval) suggests that the probability
that all these outliers simply represent random variation is fairly low,
even without a formal test of significance. Still, it would be useful to
know for the analysis of DRG clusters, how many and which ones showed
patterns of outliers that exceeded the numbers expected owing to
chance variation.

Data Quality

CPHA has developed some broad information on the effect of data imper-
fections for RAMI analyses through its site visits to selected hospitals.
For several hospitals with relatively large discrepancies between their
observed and expected mortality rates, a major contributing factor
proved to be incomplete recording of secondary diagnoses. Apparently,
these hospitals only entered those diagnoses that affected reimburse-
ment under Medicare's prospective payment system. As a result, RAMI
systematically underestimated the severity of illness characterizing
patients at these hospitals.

Currently, there are no data on the extent to which this problem
prevails among hospitals overall or on the magnitude of its effect on
rRaMI-adjusted outcomes. While the institution of outcome analyses based
on RAMI could, over a period of time, create incentives for more complete
coding of secondary diagnoses, this problem would cloud the interpreta-
tion of a RAMI analysis of Medicare files as they now exist.

Although criia has reported no similar findings regarding the impact of
inaccurate principal diagnosis codes, the critical role these data play in
RAMI's severity adjustment suggests that any problems with these codes
in the Medicare Statistical System (the potential for which is discussed
in chapter 2) could also seriously affect its results.

Validation

CPHA tested the raml procedures on a sample of 300 CPHA hospitals,
selected to match the characteristics of general acute care hospitals in
the United States as a whole. It has also applied RAMI to a 17-member
group of nonprofit hospitals and is currently conducting site visits at
several of these hospitals. During these visits, hospital administrators
and physicians have assessed the validity of the “problem areas” identi-
fied by raMmI for their institution, based on their own quality assurance
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activities and case reviews. CPHA reports that these hospital officials
tend to confirm the accuracy and utility of the raMi analysis.

The statistical tests of rami conducted by CPHA focus on its performance
as a whole and show, most notably, a high degree of correspondence
between predicted and actual mortality for all patients and across hospi-
tals and diagnostic clusters within hospitals. Strictly speaking, the mag-
nitude of deviation or convergence between expected and observed
mortality reflects the characteristics of the population of hospitals being
examined; specifically, the extent to which their outcomes differ from
one to the other with a given set of adjustments. That in itself does not,
in our view, demonstrate the appropriateness of those adjustments; that
is, the degree to which they control for differences in patient condition
and not for differences in hospital performance.

Arguing in favor of the CPHA severity adjustment is that all the factors
used are by their nature patient characteristics; CPHA specifically
excluded from consideration institutional characteristics such as a hos-
pital's size or teaching status. Nevertheless, as discussed previously
with respect to race (see chapter 2), if hospital performance varies sys-
tematically with one of those patient characteristics, statistical adjust-
ment for that patient characteristic removes the component of hospital
performance associated with it from the analysis. At this stage there is
only limited corroboratory evidence—primarily the reports from the
hospital site visits—showing that variation in RAMI-adjusted mortality
rates reflects real ditferences in the quality of hospital treatment.

Overall Assessment

The Risk-Adjusted Mortality Index shows promise as an alternative or
supplement to HCFA's current practices in evaluating individual hospital
performance. Its adjustment for patient severity takes advantage of
available information on the specific risk of mortality associated with
individual principal diagnoses and a wide range of comorbidities. To
date cPHA has used the mortality index primarily for analyses of pro-
vider performance. The fact that the index employs patient-level data
means that it could be flexibly applied to analyses of patient subgroups
and change over time as well.

There are, nevertheless, some points of potential controversy that char-
acterize this approach. They include the use of race as a predictor varia-
ble, the counting of possible complications as comorbidities, the use, so
far, of inpatient mortality as the outcome, and concerns that interrela-
tionships among some of the predictor variables might lead to biased
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Disease Staging
Adapted to Mortality
Analyses

comparisons of outcomes, for example, among hospitals. More extensive
testing of this approach than has occurred to date, particularly across
patient subgroups, could help to allay these concerns.

General Purpose

HCFA has contracted with SysteMetrics, Inc., to apply its Disease Staging
methodology to address the question of why the overall mortality rate
of hospitalized Medicare beneficiaries increased between 1984 and 1985.
Disease Staging is a system for assessing the severity of a principal or
secondary disease-—but not overall patient condition—based on formal
judgments by physician panels of the clinical implications of particular
combinations of diagnoses for specified disease categories. SysteMetrics
has refined this system over a number of years and has developed a
computerized version that can automatically *stage” patients based on
data from standard hospital abstract files.

For HCFA, Disease Staging provided a way to evaluate the hypothesis
that the increased mortality from 1984 to 1985 reflected an increase in
the aggregate severity of patients admitted to hospitals, rather than a
decline in quality of care. HCFA's Office of Research and Demonstrations
contracted for this analysis specifically for its reports to Congress on
the impact of the Prs system on Medicare beneficiaries. To accomplish
this, SysteMetrics adapted the computerized version of Disease Staging
to Medicare mortality data. It also developed a separate variable repre-
senting “unrelated high-risk comorbidities,”” which in conjunction with
the stage of the principal disease permitted SysteMetrics to characterize
the overall severity of illness for individual patients.

Substantive Focus

Although primarily concerned with explaining trends in overall Medi-
care mortality over the 2-year period, the approach that SysteMetrics

Only comorbidities that do not influence the Disease Staging score assigned to the principal diagnosis
(i.e., unrelated) are counted for this variable. Comorbidities are designated “high risk” if a particular
diagnosis (or related set of diagnoses) had, as a principa! disease, a crude Medicare mortality rate
that exceeded 10 percent in 1984. See Jonathan E. Conklin and Robert L. Houchens, “PPS Impact on
Mortality Rates: Adjustments for Case Severity,” Final Report (Santa Barbara, Calif.: SysteMetrics,
Inc., Oct. 6, 1987), p. 21
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adopted to adjust for patient severity also permitted analysis of some
patient subgroups, particularly individual disease categories. All analy-
ses focused on 30-day postadmission mortality.

Disease Staging is structured around 398 disease categories. Sys-
teMetrics defined the patient subgroups first by disease category and
then by patient age, sex, number of unrelated comorbidities, and stage
of primary disease. The trend analysis examined total Medicare dis-
charges in 1984 and 1985, while the patient subgroup analysis largely
focused on 31 separate disease groups, including the 20 diseases
accounting for 75 percent of all Medicare 30-day postadmission mortal-
ity, plus another 11 with significant variation in mortality rates across
hospitals.

Severity Adjustment

In this study, SysteMetrics developed several different, though related,
procedures for severity adjustment of Medicare mortality data. For the
main comparison of 1984 and 1985 overall mortality, SysteMetrics
adjusted for severity by controlling for changes in the distribution of
patients in risk groups defined by principal disease, stage of the princi-
pal disease, number of unrelated high-risk comorbidities, age, and sex.
To do this, it applied the logic of indirect standardization on a very large
scale.

SysteMetrics calculated separate mortality rates for 1984 Medicare dis-
charges for each of 12,390 different strata; that is, combinations of val-
ues for those five variables. It then computed an expected overall
mortality rate for 1985 by assuming a constant mortality rate within
each of those strata but adjusting for the number of 1985 discharges
falling into those strata. A comparison of the observed 1985 mortality
rate to this expected rate indicated the extent to which the observed
increase in overall Medicare mortality reflected a shift in the distribu-
tion of patients into higher risk categories,

The analysis of individual disease categories followed the same basic
logic, but with variations designed to reduce, where feasible, the number
of different strata. SysteMetrics examined the potential for consolidat-
ing strata by testing to see if “adjacent’ strata had mortality rates that
were not significantly different from each other. It defined adjacent

“T'o determine the strata, multiply 398 (principal diseases) x 3 (disease stages) x 4 (0, 1, 2 or 3+
unrelated high-risk comorbidities) x 3 (age groups) x 2 (sex groups) = 28,656, The difference between
this figure and 12,390 represents potential cells for which no actual cases were found in the 20-
percent sample of 1984 Medicare discharges analyzed.

Page 63 GAO/PEMD-88-23 Medicare Patient Outcome Analyses



Chapter 4
HCFA’s Extramural Approaches for
Analyzing OQutcome Data

strata in terms of a specified sequence of consolidation: first, groups
that were the same for all variables except sex; second, age; third,
number of unrelated comorbidities; and finally, disease stage. The ratio-
nale for following this sequence was to avoid arbitrary combinations
and to restrict the number of times that significance tests were

employed.

This procedure reduced the 54 possible strata’ to between 10 and 37 for
each of the 31 “high-mortality” disease categories. SysteMetrics consoli-
dated the remaining 359 “low-mortality diseases’ in a similar fashion,
using fewer stratification variables and categories within them, includ-
ing the 309 least fatal diseases, which were simply divided among 16
body system codes. This second set of analyses enabled SysteMetrics to
use logistic regression analysis to test for a significant change in mortal-
ity between 1984 and 1985 (controlling for patient severity) in each of
the 31 “high-mortality” disease categories. It also aided in determining
the role of disease stage, comorbidities, age, and sex in defining groups
of patients at higher or lower risk of mortality within those disease
categories.

The problem of distinguishing between comorbidities that existed at the
time of admission and complications of hospital treatment applies to
both the definition of stages in the Disease Staging system and the scor-
ing for the “unrelated high-risk comorbidities” variable. SysteMetrics
dealt with this problem for comorbidities by having a panel evaluate all
diseases in the Disease Staging system and identify those that, when
they appeared as a secondary diagnosis, were likely to indicate a condi-
tion present prior to admission 75 percent of the time. Only these dis-
eases were counted under the comorbidity variable, provided that they
also were unrelated to the principal diagnosis and qualified as ‘*high
risk.”

Secondary diagnoses also play an important role in determining the
stage assigned to the principal disease category. SysteMetrics made no
adjustments to the Disease Staging algorithms to remove or reduce the
effect of those secondary diagnoses likely to have occurred after admis-
sion. It has cited evidence to show that in practice the “peak” stage is
“almost always’’ the same as the stage at hospital admission. However,
that may be less true for patients who die in the hospital, particularly of
acute conditions, since by definition such patients deteriorate over the

“To determine possible strata, multiply 3 (disease stages) x 3 (0, 1, or 2+ unrelated high-risk
comorbidities) x 3 (age groups) x 2 (sex groups) = 54.
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course of their hospital stay. In that case, Disease Staging might tend to
overestimate the severity of patient condition at admission for those
who die, compared to those who survive.

:I‘echnical Adequacy

Data Quality

The measurement issues raised by this approach to mortality analysis
largely focus on the merits of the Disease Staging system itself (in its
computerized form) as an indicator of patient condition. Researchers at
the University of Michigan conducted an independent comparative
assessment of four patient severity systems, including Disease Staging.»
This study explicitly considered several aspects of validity and gener-
ally rated the computerized version of Disease Staging lower than the
other systems. However, because the evaluation tested Disease Staging
without the separate variable for unrelated high-risk comorbidities,
these overall ratings may not apply to the adaptation of Disease Staging
to mortality analyses. Moreover, the evaluation found that the clinical
logic underlying the Discuase Staging system gave it an intuitive validity
as a measure of the severity of an illness.

Ore advantage that this form of Disease Staging has over alternative
approaches, particularly 1the Risk-Adjusted Mortality Index, is that it
explicitly distinguishes between comorbidities that enter into the
designation of stage (i.e.. severity of the principal diagnoses) and those
that are unrelated. Thus, each diagnostic code is considered only once,
either in the staging process or the calculation of the number of unre-
lated high-risk comorbidities. This should largely eliminate the potential
for systematic multicollinearity among the predictor variables, which
we suspect could oceur with the rRaM1 approach.

Although SysteMetrics noted the importance of accurate dates of death
for calculating 30-day postadmission mortality, it made only a small
number of adjustments to correct illogical combinations of discharge and
death dates. It performed no general analyses on the vulnerability of the
approach to data imperfections. However, findings of low reliability for
staging determinations in the University of Michigan study based on a

1. William Thomas et al., An Evaluation of Alternative Severity of lllness Measures for Use by Uni-
versity Hospitals, 3 vobs., Department of Health Services Management and Policy, School of Public
Health (Ann Arbor: University of Michigan, Dec. 29, 1986). The other severity adjustment systems
examined were APACHE 1T, Medisgrps, and Patient Management Groups. The authors evaluated both
the “climcal™ version of Disease Staging, which relies on medical record abstraction, and “coded’”
Disease Staging, which uses computerized discharge abstracts.
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reabstraction of medical records indicate a substantial problem in this
area.”

The Disease Staging software should automatically produce consistent
results from equivalent combinations of diagnostic codes. Therefore, low
reliability strongly suggests that there is sufficient variability in the
way diagnostic information is entered on bills to affect the stages
assigned by Disease Staging to cases in Medicare’s Statistical System.
However, given the lack of comparable information on the other
approaches we examine in this report, we cannot say whether this is
more or less of a problem for Disease Staging than for other approaches.

Validation

While the basic Disease Staging system has been used for some years
and evaluated fairly comprehensively,'! SysteMetrics has only recently
developed the version created for this analysis of Medicare mortality
trends. Therefore, no specific validation of this approach has yet
occurred.

Overall Assessment

Although designed for analysis of trends rather than assessments of
hospital performance, Disease Staging Adapted to Mortality Analyses
demonstrates many of the same attributes as cria’s Risk-Adjusted Mor-
tality Index. Both estimate the risk of individual patients dying based on
specific combinations of principal and secondary diagnostic codes,
derived from empirical outcomes in CPua’s system and from criteria
developed by physician panels combined with empirical outcomes (for
the “‘high-risk” comorbidities) in SysteMetrics’ system.

Disease Staging has handled the conundrum of distinguishing comorbidi-
ties from complications slightly differently than raMi, but both attempt
to identify clear-cut complications of treatment in order to limit the
influence of complications on severity adjustment. However, Disease
Staging differentiates more clearly between comorbidities that increase
the severity of the principal diagnosis and those that are unrelated. Dis-
case Staging is sensitive to inconsistencies in diagnostic coding, but the

“Thomas et al., vol. 2, . 611
""'his undoubtedly reflecis the sophistication of the system. The Michigan study notes that DRGs,
probably because they are elinically less precise, achieve much higher levels of reliability using the

same hospital abstract diagnostic codes. Thomas et al, vol. 2, p. 67,

"'Most notably by Thotas et al
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National Hospital
Rate-Setting Study

relative vulnerability of this adaptation of Disease Staging to data prob-
lems compared to other approaches is not known.

As with raMIL, we belicve that Disease Staging shows promise as an alter-
native or adjunct to HCFA's current practices in its intramural analyses
of Medicare patient outcomes, primarily because of its more sophisti-
cated adjustment for patient severity. However, our conclusion is sub-
Jject to the results of tuture testing and validation.

E}eneral Purpose

As part of a IcFa-sponsored, multivear evaluation of the effects of “pro-
spective reimbursement’ programs in 15 states,'” Abt Associates devel-
oped an approach for assessing changes in quality of care that focuses
on “care-sensitive conditions.” These represent a subset of all medical
and surgical conditions that are perceived to be “sensitive to hospital
administrative and policy action.” In other words, hospital administra-
tors looking for ways to economize in the face of changed economic
incentives would be relatively more likely to influence the pattern of
treatment for these conditions in ways that could affect the quality of
CAre.

In addition, Abt’s approach to mortality analysis is notable for its exam-
ination of Medicare data over a relatively long time period (from 1974 to
1983, covering a full decade prior Lo the introduction of prs in Medi-
care}, as well as for the wide range of factors that it attempts to take
into account when assessing the effect of state cost-containment efforts
on quality.”

To a large extent, the characteristics of the National Hospital Rate-Set-

ting Study reflect the specitic analytical purpose for which it was
designed. The study focused exclusively on the effects, including quality

P hese programs represented sowide spectrunm of hospital cost-rontainment efforts, involving both
volnntary and mandatory controls on the structure and amount. of reimbursement for hospital ser-
vices. They included some state-level precursors of PPS

Pnformation on this approach was drawn from relevant excerpts of the draft report on quadity of

care lor the National Hospital Rate-setting Stady, HCFA approved the final report for velease in May
1088

Page 67 GAQ,/PEMD-88-23 Medicare Patient Qutcome Analyses



Chapter 4
HCFA’s Extramural Approaches for
Analyzing OQutcome Data

of care, of state-level prospective reimbursement (as defined by the
diverse state regulatory programs that Abt investigated). In this report,
however, we are not concerned with how well Abt addressed that spe-
cific question; rather, we want to evaluate the potential for applying
this technique more broadly to monitoring quality of care in the Medi-
care program. In chapter 7, we consider its applicability for a longitudi-
nal assessment of the effect of Medicare’s prospective payment system
on quality of care.

Substantive Focus

The focus of the Abt study on the effects of prospective reimbursement
narrowed the scope of the approach in terms of both medical conditions
considered and provider subgroups analyzed. The selection of “care-sen-
sitive” conditions was intended to maximize the likelihood of finding
effects, if any, on quality of care associated with prospective reimburse-
ment, The conditions picked by Abt's panel of physicians and hospital
administrators represented about 15 percent of all Medicare patients.
They included 59 “‘urgent care” diagnostic categories and 8 “elective”
surgical procedures, ull defined by ICDA-8 or ICD-9-CM codes. '

Abt analyzed these two groups as aggregates, and made separate analy-
ses of four relatively common conditions drawn from the urgent care
{acute myocardial infarction and congestive heart failure) and elective
surgical groups (inguinal herniorrhaphy and transurethral prostatec-
tomy). Abt also conducted a parallel analysis of a random sample of all
Medicare discharges to put the results for the “care-sensitive” condi-
tions into perspective,

Abt chose to measure the outcomes in terms of postadmission mortality
rates over various time periods, usually 30 and 360 days." It based all
analyses on data for Medicare patients over 65-years-old, but analyzed
patient subgroups as defined by diagnosis only, Abt made comparisons
across years (1974-1983) among states with prospective reimbursement
programs, between those states and all others without such programs,
and across different types of prospective reimbursement systerms (such
as voluntary and mandatory programs).

"ICDA-8 stands for the Eighth Revision, International Classification of Diseases, Adapted for Use in
the United States. This was the diagnostic classification system generally used by hospitals until sup-
planted by the ICD-9-CM system in 1979,

!5 Abt used other indivators 10 assess structure and provess of care aspects of quality.
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Severity Adjustment

Severity adjustment took place at several levels. First, Abt adjusted out-
comes on the basis of diagnosis or procedure, age, and sex. For each of
the 456 possible combinations on these three dimensions, it calculated a
standard mortality rate from a random sample of Medicare patients
treated in hospitals outside the 15 states of interest. Abt used these
rates to calculate an expected mortality rate for each hospital in the
states with prospective reimbursement in each year, based on its distri-
bution of patients among those 456 categories. It then computed a stan-
dardized mortality ratio (observed/expected mortality). This was the
outcome measure used for most of the analyses, Comorbidities and
severity of illness within diagnostic categories did not enter into these
calculations, owing to problems in the available diagnostic data.

In addition, Abt made a series of statistical adjustments in the regres-
sion analyses used to assess the effect of prospective reimbursement.
Many of these explanatory variables involved characteristics of the
communities in which hospitals were located, while others concerned
the characteristics of the particular hospital." Abt justified the inclusion
of all these variables on the basis of their frequent use by other
researchers in modeling hospital behavior and their utility in reducing
the amount of variation between prospective reimbursement and non-
prospective reimbursement hospitals that remained unaccounted for in
their analysis.

This procedure makes sense for Abt’s analysis of the specific effects of
prospective reimbursement on outcomes; however, the inclusion of sta-
tistical controls for such a broad range of variables would raise more
serious questions were they intended to provide an overall adjustment
of health care outcomes for patient severity. Conceptually, the potential
problem is the same as that described in chapter 2 with reference to
adjustment of outcomes by race. Part of the variation in outcomes asso-
ciated with at least some of these variables could be related to system-
atic differences in the quality of patient care, rather than differences in
patient condition. To the extent that this is true, controlling for these
variables in the regression analysis will mask the differences in quality
of care that they represent. The likelihood that this problem will arise
increases in rough proportion to the number of variables included in the
analysis.

"“Community characteristics included, region, racial composition of area population, proportion
receiving Aid to Families With Dependent Children, proportion with private health insurance, per
capita income, median education ievel. number of nursing horme beds per capita, proportion of physi-
cians who were specialists. and the existence of state “certificate of need™ procedures; hospital char-
acteristics included teaching status ownership 1 ype, and number of total admissions,
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Technical Adequacy

Of particular interest from a measurement perspective are the “care-
sensitive conditions.” The main support for their validity and utility
derives from the ¢xpertise of the panel of physicians and hospital
administrators who selected them originally. Further evidence cor-
roborating the susceptibility of these conditions to medical practice
changes inimical to good quality care, and their capacity to detect differ-
cnees among providers, would be desirable before adopting these condi-
tions in other quality of care studies.

Beyond the issue raised above concerning potential masking of quality
differences, more general questions can be raised about the substantive
analyfical implications of the broad range of control variables entered
into Abt's regression equations. For example, it is not clear what com-
munity characteristics such as median income or education levels actu-
ally represent when analyzed in terms of their statistical relationship to
the standardized mortality ratio of individual hospitals. Abt did not pay
much attention to this problem, in part because of its particular focus on
the effects of prospective reimbursement. In fact, Abt constructed cer-
tain variables to incorporate otherwise unspecified differences among
states that predated the introduction of prospective reimbursement.
This whole analytical strategy assumes an exclusive interest in a spe-
cific intervention——in this case, the introduction of “prospective reim-
bursement”’-——which has been separately entered into the analysis.

Even with the inclusion of all these variables, the overall regression
equations did not obtain a “good fit” of these data, averaging around 4
percent of the variance in standardized hospital mortality ratios
explained. Nevertheless, the regression coefficients for the variables
representing prospective reimbursement programs usually achieved sta-
tistical significance. These results supported the conclusion that pro-
spective reimbursement affected somewhat the performance of
hospitals relative to a ¢rude national standard, but most of the fluctua-
tion in hospital performance defined in those terms remains unexplained
in the Abt analysis.

In addition, the Abt analysis made no adjustments for potential analyti-
cal problems raised by statistical relationships among its predictor vari-
ables (multicollinearity) and the lack of independence among
observations of outcomes at the same hospitals from year to year (serial
correlation). The expense of making these adjustments for a data set of
this size was judged prohibitive.
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Data Quality

Abt was sensitive to the magnitude of potential inaccuracies, including
systematic as well as random error, in the Medicare data. These con-
cerns applied particularly to diagnostic data. For example, Abt rejected
the use of secondary diagnoses as a patient standardization variable
because of inconsistencies in those data. In addition, Abt computed
expected outcomes for hospitals separately for the periods 1974-1978
and 1979-1983 to accommodate differences in the 1cpA-8 and 1CD-9-CM
diagnostic classification systems, which affected assignment of patients
to “urgent care’ categories.

More generally, Abt argued that problems with the data would have lim-
ited impact on its particular analysis of prospective reimbursement
effects, unless they were related to the introduction of prospective reim-
bursement. Conceding that evidence of such a relationship did exist;
that is, a tendency for hospitals to give patients more “‘severe’” diagno-
ses when such information began to influence their reimbursement, Abt
cautioned that this would tend to conceal effects from prospective reim-
bursement on quality. Llowever, Abt made no adjustments in its analysis
to compensate for this problem, other than suggesting a relaxation of
the conventional b-percent threshold of statistical significance for
detecting an effect.

Validation

No validation of the analytical approach employed in the National Hos-
pital Rate-Setting Study has yet occurred, either through case record
reviews or other independent evidence. In part, this reflects the focus of
the study on substantive issues—the impact of specific prospective pay-
ment programs—rather than methodology development.

Overall Assessment

Two aspects of the approach developed for the National Hospital Rate-
Setting Study are potentially useful, although the approach as a whole is
not a promising alternative to HCFA's current practices for general Medi-
care outcome analyses. First, the concept of “care-sensitive”” diagnoses
offers a different strategy for reducing the effect of random variation in
analyses of outcomes for hospitals and other specific providers. How-
ever, its validity has not vet been systematically tested. Second, the
overall approach was designed to assess the impact of a specified pro-
grammatic change on health care outcomes. Abt was concerned in this
instance with state rate-setting programs, but its approach should be
applicable wherever the question focuses on the effect of a particular
program or policy change. We evaluate the potential utility of this
approach for making such an assessment regarding 1'ps in chapter 7.
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Approaches Not
Meeting Our Criteria

After extensive search through literature and discussion with experts,
we found only two alternatives to the approaches that HCFA has devel-
oped that (1) are applicable to existing Medicare data sets, (2) have
actually been applied for quality monitoring purposes, and (3) represent
a substantial departure from the approaches assessed in chapters 2 and
4. We describe in detail the two approaches that met our criteria, after a
brief discussion of why much of the work we looked at did not prove
relevant. The bibliography lists other studies that we considered and
rejected as potential alternative approaches.

As do the approaches developed through HCFA’s extramural research,
these two non-HCoRA approaches have some potential advantages over
HCFA’s current intramural analyses. At this point, however, neither is
sufficiently well tested to clearly establish its relative merit overall, and
both have only been applied to a subset of surgical procedures. Our
analyses of the two main approaches described in this chapter are sum-
marized in chapter 6, table 6.1.

Although the literature on quality of care is extensive, empirical efforts
to actually assess quality of care by analyzing hospital outcomes are
much fewer, In April 1987, Arlene Fink et al. of the Rand Corporation
reported finding only 18 separate studies that had collected and ana-
lyzed data on the relationship of hospital care to patient outcomes.' The
large majority of these involved the collection of patient data that are
not available in Medicare’s administrative files. For example, the Stan-
ford Institutional Differences Study, which compared surgical outcomes
across 1,224 hospitals in 1972, used laboratory results from cpria
patient abstracts as one of its risk prediction factors.

We examined a number of studies that focused on the relationship of
outcomes to volume of care; that is, whether hospitals or physicians
tend to produce better outcomes when they perform a given surgical
procedure relatively frequently. (See Bibliography, *“Volume and Out-
come Literature.”) In principle, the techniques developed for addressing
this specific issue could be adapted to a variety of comparisons among
Medicare patient and provider subgroups. However, some of studies we

"Findk et al, “Uses and Misuses ot Hogpital Quteome Data™ (Presentation to the American Medical
Review Research Center Execnrive Training Program on Peer Review Outcome Data, Washington,
DL Apr. 21-220 1987,

“The problem of distinguishing real differences in outcome from random fluctuations, which is so

critical to analyses of individual providers and small patient subgroups. is much less satient for the
large duta sets generally used iy rescarch studies of this kind.
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Monitoring of
Outcomes for
Nonelective Surgery

considered require clinical data that are not available in Medicare’s data
sets.” Others analyzed administrative data using procedures to adjust for
patient severity and to compare outcomes similar to those employed in
the HCFA intramural and extramural approaches described in chapters 2
and 4. These procedures range from relatively simple indirect standardi-
zation based on age, sex, and presence or absence of multiple diagnoses
in some of the original work, to more recent applications of logistic
regression using Disease Staging to control for severity of illness.* We
found no examples in this literature of approaches for adjusting and
assessing outcomes that would substantially improve or expand upon
those HCFA and its contractors have alrcady employed.

[n contrast, the two approaches discussed in detail below are quite dif-
ferent from those assessed in the previous two chapters.

General Purpose

Mark Blumberg of the Kaiser Foundation Health Plan has developed a
procedure for computing expected mortality rates that builds on a sta-
tistical analysis of actual outcomes for a large population of patients.”

What distinguishes Blumberg's approach is its focus on nonelective sur-
gery, the statistical technique it uses to assign cases to risk groups
(recursive partitioning), and the range of tests applied to study results
that check for bias and other potential problems. Blumberg initially
tested this approach on all Maryland hospital discharges from April

“See Ann Barry Flood et al., “Does Practice Make Perfect? Part. 1 The Relation Between Hospital
Volume and Outecomes for Selected Diagnostic Categortes”™ and “Part II; The Relation Between Volume
and Outcomes and Other Hospital Characteristics,” Medical Care. vol. 22 no. 2 (Feb. 1984), pp. 98-
125, This work builds on the analysis and data of the Stanford Institutional Differences Study

"Haurold 8. Luft et al., “Should Operations Be Regionalized? The Empirical Relation between Surgical
Volume and Mortality,” New Fngland Journal of Medicine, vol. 301, no. 26 (Dec. 20, 1979), pp. 1364~
69: and Joyce V. Kelly and Fred. )] Tlelinger, “Physician and Hospital Factors Associated with Mor-
tality of Surgical Patients.” Medical Care, vol, 24, no. 9 tSept. 1986), pp. 785-800.

“Mark 8. Blumberg, *Maryland Mortadity for Non-Elective Surgery: A Prototype RAMO System,”
unpublished paper, May 6, 1937
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1984 through March 1985. In this analysis, he both assessed the per-
formance of individual providers and compared outcomes among a vari-
ety of patient subgroups.

Substantive Focus

Blumberg designed his approach specifically for surgical conditions.
Within those, he concentrated on approximately 260 nonelective surgi-
cal procedures with overall mortality rates of 6 percent or more. These
procedures accounted for 5 percent of all surgery cases in the state that
vear (1.7 percent of all hospitalizations), but over 44 percent of all surgi-
cal deaths and 9 percent of all hospital deaths. Forty-six percent of the
cases (and b7 percent of the deaths) involved Medicare patients.

Blumberg’s initial analysis centered on inpatient mortality because of its
availability in the Maryland hospital discharge data set. However, he
noted that his approach would lend itself to a variety of alternative out-
comes, including deaths 30 days after surgery and postoperative compli-
cations, providing that good data on those outcomes could be obtained.

Blumberg excluded from his analysis all cases with a principal or sec-
ondary diagnosis of metastatic cancer. He argues that patients with
advanced cancer should not be evaluated in terms of individual hospital
episodes. Rather their care should be assessed using data from tumor
registries, which collect detailed diagnostic and treatment information
on patients over an extended period. Surgery for cancers that have not
metastasized are included in his system.

Since the expected and observed mortality rates are calculated from
patient-level data. in principle any groups that can be defined using
information in the data file can be analyzed for differences in outcomes.
Thus, Blumberg’s approach can be applied to analyses of a wide range
of patient and provider subgroups. He has compared the performance of
individual physicians and hospitals for specified classes of surgical pro-
cedures as well as overall. In other analyses Blumberg has examined
patterns of outcomes related to whether a case was admitted during the
week of a national holiday.

Severity Adjustment

Blumberg's approach draws on many of the same data elements
employed by other systems to adjust for severity: patient age and sex
(but not race), principal and secondary diagnoses, and surgical proce-
dures. In addition, Blumberg used type of admission (e.g., elective,
urgent, and emergent), source of admission (e.g., transfer from a nursing
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home), and dates of admission, procedure, and discharge. He combined
these data elements in various ways to produce 47 different predictor
variables of several types. One set rank-ordered diagnoses and proce-
dures by observed death rates in the state as a whole and assigned each
to one of six ordered categories (fractiles) reflecting that ranking. Other
variables nated the presence of specific diagnoses, procedures, or partic-
ular combinations of diagnoses singled out by Blumberg on the basis of
their overall observed niortality rate and clinical logic.

In his analysis, Blumberg considered secondary diagnoses in the con-
struction of these predictor variables only if they involved chronic con-
ditions (specific diagnoses within diabetes, chronic renal disease,
hypertension, chronic heart disease, malighancy, and obesity) or
trauma. He did not include diagnoses that could represent either compli-
cations of treatment or comorbiditics, such as pneumonia. Thus,
Blumberg took an approach similar to that of Disease Staging but car-
ried it somewhat farther, which was to err on the side of missing poten-
tial comorbidities so as not 1o adjust inappropriately for possible
complications of treatmoent.

Uinlike many of the approaches described previously, Blumberg chose
not to develop separate models to derive expected mortality rates tor
different conditions or procedures. Instead, he sought to generate one
model for all nonelective surgery. To do this, he applied a statistical
technique known as recursive partitioning. This technique sorted all the
cases involving the selected nonelective surgical procedures into groups
defined by the particular combinations of predictor variables that dif-
ferentiated most effectively among cases on the dimension of inpatient
death. On the basis of this analysis, Blumberg formed 121 mutually
exclusive “equal risk of outcome groups.” Every case was assigned to
one of these groups and assumed the group’s observed mortality rate as
its expected mortality rate.

A key advantage of recursive partitioning for this analysis is its ability
to uncover significant interactions among predictor variables. In other
waords, certain combinations of values for different factors may have a
stronger impact on the probability of dying than any of those factors
viewed alone, For example, if men with hypertension were more likely
to die from surgery and women with hypertension less likely, each vari-
able—sex and hypertension—alone would, on average, have a weak
relationship to mortality, but the combination would have a strong asso-
ciation. Interaction effects can only be picked up by regression analyses,
both linear and logistic. if rhey are individually specified in the analysis.
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Recursive partitioning, by contrast, actively searches among all poten-
tial combinations of the specified predictor variables and selects those
that have strong associations with the outcome of interest.

For any groups of patients being analyzed (e.g., those treated at differ-
ent hospitals), Blumberg computed the number of observed and
expected deaths. He assessed the statistical significance of the differ-
ence between observed and expected deaths by a chi-square test wher-
ever the number of expected deaths was five or more, and by a 956-
percent confidence interval for a Poisson distribution where fewer than
five expected deaths were involved.

Technical Adequacy

Blumberg’s use of diagnostic and procedure data raises concerns about
measurement and analytical techniques that parallel those discussed
ahove with reference to cria’s Risk-Adjusted Mortality Index. First,
Blumberg selected highly complex predictor variables on the basis of
their success in predicting mortality, as well as their consistency with
clinical logic. No studies have systematically tested the validity and reli-
ability of these variables compared to possible alternatives.

Second, the implications of correlations among multiple variables
derived from the same data elements need to be explored.

Recursive partitioning, like logistic regression, is affected by correla-
tions among the predictor variables being tested. To the extent that two
predictor variables are correlated, the technique tends to choose one,
potentially by a very close margin, and discounts the importance of the
other. As with the criia logistic regressions, we believe that this might
bias comparisons of cutcomes across patient subgroups, if discrete cate-
gories of patients were differentially affected by an exclusive reliance
on one of these two variables. However, the risk that this would occur is
reduced by the sensitivity of recursive partitioning to differences among
subgroups (1.e., interactive effects). It the differential effect of the
rejected correlated variable is strong enough, the technique should select
that variable in subsequent partitions that specifically involve the sub-
groups of cases affected by it.

Moreover, Blumberg found little evidence of bias in the tests that he
applied to his model. For example, he compared the expected-to-
observed mortality ratios for all categories of the predictor variables to
ensure that the variables included in the recursive partitioning proce-
dure were all adequatelyv adjusted for. He also compared observed and
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expected outcomes for detailed procedure and diagnosis codes not
entered into the model and found few instances where they diverged
significantly. Blumberg did report a slight tendency for his model to
underestimate risks for certain high-risk cases.”

Data Quality Blumberg underscored the general vulnerability of his approach to sys-
tematic errors in the data to which it is applied. As one possible check
for this, he suggested monitoring trends in the expected outcomes of
mdividual hospitals, with nonrandom shifts possibly indicating changes
in a hospital’'s coding procedures. More generally, Blumberg emphasized
the importance of examining data that are used for key predictor vari-
ables. He did this to a limited extent in his analysis of the Maryland
data, which resulted in his dropping 11 hospitals {accounting for 18 per-
cent of all surgical cases) from his analysis because he found inconsis-
tencies In the hospitals’ coding of cases as elective or nonelective.

Validation In addition to the tests for bias noted above, Blumberg has collected
some limited, independent. evidence concerning the overall effectiveness
of his approach in identifying genuine quality problems. Most of this
evidence derives from contacts with hospitals that did well or poorly in
his analysis of Maryland surgery cases. Blumberg found that the quality
assurance staff in several of the hospitals with adverse results had inde-
pendently reached similar conclusions in terms of departments or types
of patients demonstrating poor outcomes. Similarly, a4 hospital that did
especially well in one category of surgery turned out to specialize in that
area and to have a particularly high volume of those cases.

Overall Assessment Although Risk-Adjusted Monitoring of Outcomes for Nonelective Sur-
gery only relates to surgical conditions, it applies to almost half the
cases, for the general population in Maryland, where surgery results in
death. The approach employs a sophisticated technique for patient
severity adjustment that is particularly sensitive to interactions among
predictor variables. However, as we noted, its complex predictor vari-
ables have not yet been systematically tested for validity and reliability.
Moreover, correlations among variables created from common data ele-
ments might affect the statistical procedure (recursive partitioning)

“These were sets of cases with exprcted death rates much higher than the mean for similar cases (i.e.,
procedures within the same body svstem.
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employed to estimate expected mortality rates. Blumberg has gone far-

ther than most to test for bias in the results of his analyses, but further
testing of the overall validity of the approach is needed.

Leslie Roos and colleagues have proposed a system for monitoring out-
comes from administrative data sets that differs substantially from the
types of analyses that 1CFA currently performs.” This approach uses
diagnostic codes to assess outcomes directly. Specifically, it identifies
cases readmitted to a hospital owing to complications of surgery
(adverse outcomes such as infection directly attributable to the sur-
gery ), based on the diagnoses recorded for the second hospital admission
and the time elapsed since the operation. Two physicians identified the
diagnostic codes indicative of complications by reviewing abstracts of
medical histories (but not medical records) for a large group of rehos-
pitalized pafients in Manitoba, Canada. Roos et al. developed and tested
computer programs that permit antomatic screenming of large data sets
for cases that fit the specified diagnostic patterns for surgical
complications.

This approach requires the development of separate diagnostic indica-
tors of complications for different surgical procedures. So far, Roos et al.
have done this for three relatively common procedures: hysterectomies,
cholecystectomies, and prostatectomies. Certain types of patients have
been excluded, such as those operated on for malignancy and some
emergency or repeated procedures. Only those complications serious
enough to lead to rehospitalization are counted in this approach.

“Leslie Lo Roos. Jr. ef al ol sing Computers 1o Identily Complications After Surgery,” American
Journal of Public Health, vol 75, no. 11 {Nov. 1885), pp. 1288-95; and Leslie L. Roos, Jr.. ot al,
“Centralization. Cortification. and Monitoring: Readmissions and Complications After Surgery,” Medi-
cal Care, vol 23, no- T1H(Nov 1986), pp. 1044-66. John Wennberg has led a team conducting related
research analyzing data from both Manitoba and Maine on prost atectomies and examining mortality
as well as one nigor compheation reoperation). See John B, Wennberg, et al., “Use of Claims Data
Systems (o Evaluate Healtio Care Outeomes: Martality and Reoperation Foliowing Prostatectomy
Journal of the American Medical Association. vol. 257 no. 7 (Feb, 20, T987), pp. 933-36.
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Roos et al. have applied their approach to evaluate the performance of
individual hospitals in Manitoba, as well as to assess the general impact
on surgical outcomes of such factors as hospital volume for a given pro-
cedure and the extent of physician experience with that procedure.

Severjty Adjustment The diagnostic indicators of complications do not in themselves incorpo-
rate an adjustment for patient severity. In part, this reflects the intrinsic
nature of this outcome; unlike death, complications are by definition
conditions that, in principle, should not occur. Nevertheless, it is not rea-
sonable to expect to reduce the occurrence of complications to zero, par-
ticularly for patients whose poor health status (e.g., multiple chronic
comorbidities) makes them especially vulnerable. Precisely because
patients vary in their vulnerability to complications, we believe that
some adjustment for patient severity is called for when comparing out-
comes among groups ol providers or patients.

In tact, Roos et al. do make a separate adjustment for several patient
characteristics in their analyses of factors affecting surgical perform-
ance. These characteristics include age, sex, and residence (urban vs.
rural), three medical history variables (any prior hospitalization in the
last 2 years, number of prior ambulatory physician visits with chronic
disease diagnoses, and whether any prior ambulatory physician visits
had diagnoses of heart disease), and finally the number of diagnoses
recorded for the hospital admission when the surgery was performed.

The emphasis on medical history provides yet another strategy for deal-
ing with the gencral problem of clearly identifying preexisting
comorbidities that coudd intluence patient condition at admission. 1How-
ever, only the prior hospitalization factor would be feasible using
existing Medicare data bases, since the diagnoses associated with ambu-
latory physician visits are currently not recorded in the Medicare Statis-
tical System.

Unlike several other approaches that adjust uniformly for patient char-
acteristics across conditions, Roos et al. made adjustments only for those
patient variables that attained statistical significance in the separate
logistic regression analyses performed for the three surgical procedures.
Theretore, the risk factors adjusted for differed substantially among the
three procedures, with only prior hospitalization and ambulatory visits
for chronic diagnoses included in as many as two of the three analyses.
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Technical Adequacy

A key measurement. issue raised by this approach is the reliability and
validity of its identification of complications using hospital admission
diagnoses. The computer programs developed by Roos and his col-
leagues were designed to replicate the decisions made by the two physi-
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cians who estabiished the diagnostic indicators. The physicians i turmn
identified complications based not on actual medical record reviews, but
on medical history summaries containing the dates and diagnoses of all
hospitalizations and physician visits in a 2-year period. (For a few cases,
these physicians reviewed some additional information abstracted from
medical records. )

Cases were counted only if both physicians agreed that they represented
complications (either independently or after discussion). Until these
judgments receive additional testing, we will not know how closely the
decision rules on complications adopted by these two physicians corre-
spond to those that other practicing clinicians might set, either overall
or among those with the highest technical expertise.

Further, this procedure relies heavily on the accuracy and completeness
of the recorded diagnoses. For all three procedures, the primary diagno-
sis alone was the basis for identifying over 90 percent of the complica-
tions. Roos et al. cite previous studies that found few errors in the data
files they used, managed by the Manitoba Health Services Commission,
with respect to correct abstraction of diagnoses from patients’ medical
records. However, the medical records themselves may contain diagno-
ses that are not complete and accurate, or not fully consistent across
comparable cases.

Roos et al. provide some indication that such factors could affect their
results, For example, they express concern about the potential for
“opportunistic coding”’ should their system be used to monitor hospital
performance. They also characterize ' post operative wound infection,”
one of the more frequently cited diagnoses indicative of complications.
as “‘notoriously subjective.” Both these comments suggest that physi-
cians have some discretion in deciding whether or not to enter in a
patient’s medical record the diagnoses used to identify surgical
complications.

[n our view, this element of discretion is likely to lead to systematic

errors in recorded diagnoses. An unknown, but potentially substantial,
proportion of the diagnoses for readmission are made by the physicians
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responsible for the original surgery.* These physicians, especially those
whose complication rates are relatively high, would have an incentive to
record diagnoses that were less indicative of complications, even with-
out the institution ot a formal monitoring mechanism. In the absence of
a detailed comparison of cases selected and not selected by the Roos
approach, preferably involving detailed reviews of the basis for the
recorded diagnoses, we cannot determine the proportion of complica-
t1ons that this approach misses owing to the unreliability of the basic
diagnostic data used.” Such diagnostic errors would also affect other
systems that employ diagnostic data for severity adjustment, but the
effect would probably be greater where surgical complications are the
specific outcome of interest,

Raos and his colleagues note that the Manitoba data they analyzed are
likely to be of higher quality than Medicare's data. Therefore, they sug-
gest that checks on data quality precede application of their approach to
Medicare administrative files. They do not specifically analyze how the
results of their approach might be distorted as a result of these antici-
pated limitations in the quality of the data recorded in Medicare’s com-
puterized claims files.

As noted above in the discussion of diagnostic coding, this approach has
not yet been validated using medical record reviews or other indepen-
dent indicators of surgical complications,

The Computerized Identification of Surgical Complications provides a
specifie technique for using claims data on three surgical procedures to
analyze morbidity rather than mortality, thereby demonstrating an
overall approach that could be replicated for other types of surgery.
This approach draws on the clinical judgment of physicians to identify
patterns of diagnoses that are indicative of surgical complications in a
large administrative data file of Manitoba hospital patients. Roos et al.

"Roos et al, provide data on choleey stectomies that show that about $9 percent of cascs with compli-
vations are readmitted to the same fwspital where the surgery was originally performed.

"¥vidence of underreporting of certain tx pes of complications in the medical record is presented in R.
Michael Magsanari et al., "Reliability of Reporting Nosocomial Infections in the Discharge Abstract
and [mplications for Receipt of Revenmes under Prospective Payment,” American Journal of Public
Health, vol. 77, no. 5 (May 1987, pp. 561-64. However, these data refer to complications detected
during the initial hospital episode not 1o subsequent readmissions that were caused by surgical
compdications
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have also shown how these diagnostic indicators can be analyzed in con-
junction with other data on patients to adjust for differences in severity,
although several of the specific variables they use are not available in
Medicare administrative data sets.

The available evidence on the validity of this approach is still somewhat
limited. The critical decision rules for identifying surgical complications
reflect the collective judgment of just two physicians, and this has not
vet been independently verified. Moreover, potential problems with the
reliability of the diagnostic data used in making these determinations
could result in an unknown proportion of cases with complications being
missed.
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In this chapter we compare the relative strengths and weaknesses of the
nine evaluated approaches to analyzing Medicare outcome data accord-
ing to the eriteria laid out in chapter 1. We focus on whether benefits
could be gained by expanding 1ICFA’s current practices to include aspects
drawn from the six extramural and independent approaches. We present
our conclusions and recommendations at the end of the chapter,
together with relevant comments from the Department of Health and
Human Services and our response 1o those comments.

Because none of the approaches has yet been fully validated, we cannot
establish which works best in practice to identify quality of care prob-
lems. Our assessment of relative strengths and weaknesses, therefore,
relies primarily on a logical analysis of how completely and carefully
different approaches deal with specific problems faced by outcome anal-
yses using administrative data. These problems would include, for
example, the difficulty of distinguishing secondary diagnoses indicative
of preexisting comorbidities as opposed to complications of treatment
for purposes of severity adjustment. (See appendix I for a full listing of
the specific analytical issues we addressed in our assessment. ) Clearly,
until rescarchers have validated these approaches using independently
derived evidence such as medical record reviews, we cannot determine
whether the logically more complete and careful strategies for dealing
with these problems actually work as intended. However, our analysis
should help to assign priorities among compeling approaches for future
validation efforts. Moreover, it can serve to identify specific techniques
that might usefully be horrowed from one analytical approach and
adapted to others.

Table 6.1 summarizes under general purpose the basic issues addressed
as each approach has been applied to date. Diagnoses included describes
the patient population covered by the approach as defined by principal
diagnosis. Severity adjustment gives an overall rating based on the
degree to which diagnostic data were used to adjust individual patient
risks and care was taken Lo distinguish complications from comorbidi-
ties. Quality of measurement rates the validity, reliability, and sensitiv-
ity of measures used in the analysis. The appropriateness of application
rates the extent to which application of the analvtical technique used
accords with its assumptions and limitations. Data quality summarizes
the probable impact of missing or inaccurate data elements on results.
The extent of validation summarizes the available evidence on the effec-

tiveness of the approach m identifying quality of care problems.
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|
Table 6.1: Comparison of Approaches for Analyzing Medicare Patient Outcomes

Substantive focus

Discrete populations

Annrnach General nurnose Outcome tvne Diaanoses included analvzed
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HCFA-intramural S e

1886 hospitat mortality Provider performance Inpatient mortality All 9 diagnosis-related groups

analyses

1987 hospital mortality  Provider performance  Mortality within 3C days of Al 16 diagnostic clusters

analyses admission

HSQB monitori‘ng systems Trends over timgfpa@hfil\v’ﬁ_cm\-iﬁéndhread}hissﬁm'_A_ll"fgtre_nd %éi’y&}'é_' ;n{ﬂ conditions” for

subgroups over multiple time periods  specific medical and irend analyses; patient
following admission, surgical conditions for subgroups defined by 9
morbidity and disability patient subgroup “tracer conditions,"” further
based on postdischarge  analyses divided by race, sex, age,
costs and presence of 9

comorbidities

HCFA-extramural

Nonintrusive Outcomes Provider performance __I-nﬂpgieﬁﬁnowétalit‘-/‘ 48 medical and ngK;E!_ 7Edivmla’mo_s'bi£|—s for the
Study postdischarge mortality  conditions 48 conditions
Risk-Adjusted Mortality Provider performance  Inpatient mortahty  Allexceptnecnatal  Individual hospitals for 310
index conditions diagnostic groups

Disease Staging Adapted  Trends overtime Mortality within 30 daysof Al 31specificdisease

to Mortality Analyses admission categories plus age, sex,
cemorbidities, and disease
stage
National Hospital Rate- Trends over lime, patient  Mortality within 30 days 59 “urgentcare” 15 state programs
Setting Study subgroups and 1 year of admission  conditions and 8§ elective  regulating hospital
surgical procedures revenues
Non-HCFA _ S [
Risk-Adjusted Monitoring of Patient subgroups, Inpatient mortality 250 higher risk surgical Hospital, physician,
Outcomes for Nonelective  provider performance procedures diagnosis, and others
Surgery
Computerized Identification Provider performance, ~ Surgical complications ~ Hysterectomy, ~ Hospital, physician
of Surgical Complications  patient subgroups resulting in hospital cholecystectomy, specialty, urban or rural
readmissions prostatectomy location, and others
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" Technical adequacy

Severity Quality of Appropriateness .
adjustment measurement Analytical technique of application Data quality Extent of validation
Rudimentary Medium Mulhple regressxon ‘ttest  Significance test  Unknown Fragmemary evidence
for significance not appropriate based on PRO reviews
employing varying
approaches
Moderate Medium Logistic regression, formula  Appropriate Unknown None based on
for range of "expected” independent data sources;
mortality incorporates both consistency using
sampling variance and alternative statistical
overall interhospital procedures tested
variance
‘Moderate High for mortality Life table analyses Cox Appropriate Unknown " Limited case record reviews
low for morbidity  proportional modeling underway
Rudlmentary High Indirect standardization, Appropriate Currently Extensive case record
binomial significance tests unknown, but reviews underway for two
under study conditions
Sophisticated  Medium  Indirect standard|zat|on Appropriate Results influenced Limited number of hospital
logistic regression, binormial by iIncomplete site visits; consistency of
and Poisson significance secondary results using data from
tests diagnosis coding different years tested
Sophlsncated Medium Indirect standardization, Appropriate Results influenced None
logistic regressicn, chi- by random
square significance tests variation in coding
of diagnoses in
claims files
“Moderate Medium Multiple regression Appropriate ‘Results influenced None
by changes in
diagnostic coding
over time, but only
principal
diagnosis used
Sopmstucated Medium Indirect standardization, Appropriate " Results influenced Tests for potential bias,
recursive partitioning, chi- by accuracy of limited number of hespital
square and Poisson coding for elective site visits
significance tests and nonelective
_surgery
Moderate Medium Lognshc regresswon chi- Appropriate Results influenced None
square significance test by thoroughness

and accuracy of
coding in medical
record of surgicat
complications
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HCFA's intramural analyses of outcomes collectively address all three of
the general purposes identified in chapter 1: assessing the performance
of individual providers, monitoring changes in outcomes over time, and
comparing the outcomes of different patient groups. The main advan-
tage that other approaches, particularly Risk-Adjusted Monitoring of
Outcomes for Nonelective Surgery, have demonstrated is greater flexi-
bility to accomplish several of these purposes with the same data set.
This requires the ability to compute both the observed and expected fre-
quency of the designated outcome for all individual patients. These
results can then be aggregated along any dimension by which those
patients can be categorized, including their demographic characteristics,
their surgical or medical condition, and the hospital or physician that
treated them. In principle. similar flexibility would be available over a
wider range of medical conditions using HCrFA’s extramurally developed
Risk-Adjusted Mortality Index and Disease Staging Adapted to Mortality
Analyses or the patient-level data employed in HerA’s 1987 hospital mor-
tality analyses.

The nine approaches differ on two major points concerning the types of
outcomes monitored. The first is consideration of any outcomes other
than mortality. Almost all the approaches we examined focus predomi-
nantly or exclusively on mortality outcomes, primarily because of the
limited data available mn administrative data files. Nevertheless, HCFA
currently analyzes readmissions and costs of subsequent Medicare ser-
vices as proxies for morbidity and disability in HsQB’s monitoring sys-
tems. Several of KA s extramural approaches also examine readmis-
sions to some degrece. The one approach that would expand on HCFA's
current practice is the system for Computerized Identification of Surgi-
cal Complications. Although limited so tar to three procedures, similar
criteria could be developed to identify complications for other types of
surgery.
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Range of Patient and Provider
Subgroups

The second main issue dividing approaches concerns the way mortality
is defined. Some focus on deaths that occur in the hospital. Others eval-
uate hospital outcomes in terms of deaths within a certain period of time
following hospital admission, whether or not the patient was discharged
during that time.' Each has characteristic strengths and weaknesses.
Inpatient mortality is more clearly related to hospital treatment, assum-
ing appropriate adjustments for patient severity, but variations in aver-
age lengths of stay among hospitals can make comparisons across
providers deceptive. Table 6.1 lists the type of mortality measure each
approach has adopted. 1ICFA has employed both in the past, but has
recently tended to use mortality within fixed time periods. In principle,
one could use either definition of mortality with any of these
approaches,

HOFA'S intramural analyses of provider performance and trends over
time have covered the full range of medical and surgical conditions from
the start. Its analysis of patient subgroups, by contrast, has largely
focused on nine tracer conditions representing about a third of all Medi-
care discharges, although the 1987 hospital mortality analyses intro-
duced a new set of 16 diagnostic clusters encompassing 7(} percent of
Medicare patients. Two of HOFA's extramural approaches include all
Medicare hospital patients, while the rest are more limited in their
scope. The two non-HCFA approaches have a narrower focus in terms of
conditions analyzed; both are limited to a subset of surgical procedures,
although the cases reviewed by the Risk-Adjusted Monitoring of Qut-
cornes for Nonelective Surgery included nearly half of all inpatient
deaths related to surgery

HCFA has so far given relatively little attention to analyzing patient and
provider subgroups. The 1986 and 1987 analvses of hospital mortality
have considered only interhospital comparisons, with separate analyses
of specific clusters of diagnoses. The HSQB monitoring systems have
examined the relative impact of a few selected factors: race, sex, age,
and nine specific comorbiditics.

The four approaches that 1icra has developed extramurally do not
expand this dimension much, largely owing to their focus on compari-
sons across providers or aggregate trends over time. Still, the Risk-

IThe Rand Nonintrusive Outcomes Study books as well at “total deaths,” defined as all inpatient mor-
tality plus any deaths within 30 day s of discharge (not admission),
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Adjusted Mortality Index has examined more extensively than any of
HCFA’s intramural analyses the distribution of potential problems within
hospitals by diagnostic groups, while Disease Staging Adapted to Mor-
tality Analyses provided a similar breakdown of trends over time for
individual disease categories. The two non-HCFa approaches have per-
formed a substantially wider range of subgroup analyses.

Severity Adjustment

In order to make credible inferences about variation in guality of care
from analyses of health care outcomes, some means must be found to
adjust for differences among individuals in their intrinsic vulnerability
to adverse outcomes. This variability in patient severity is most likely
influenced by numerous tfactors, including the specific medical condition
afflicting the patient, the intensity of that discase, the presence of other
medical conditions (comorbidities), and basic demographic factors such
as age and sex that could affect the patient’s overall physiological and
psychological resources. [deally, an approach to analyzing outcomes
would take the effects of all relevant severity factors into account, so
that any remaining differences in outcomes would directly reflect differ-
ences in the quality of care provided.

All the approaches we examined made some effort to adjust for patient.
severity, although the level of sophistication varied greatly. Among
HCFA's intramural outcome analyses, adjustments made in the initial
examination of hospital mortality in 1986 had a number of shortcomings
{see chapter 2 for details), which the 1987 analyses largely overcame.
Several of the approaches that 11CFa has developed extramurally repre-
sent additional improvements, while the two non-11crFA approaches offer
variations with distinctive advantages and disadvantages. Nevertheless,
even the most sophisticated approaches have recognizable limitations.
Thesc reflect the current state of medical knowledge upon which to base
predictions of patient outcomes and the limited amount of clinical infor-
mation available in existing administrative files.

Several characteristics distinguish the more sophisticated adjustments
for patient severitv {rom approaches that we have rated as rudimentary
on this dimension in table 6.1, First is the range of factors for which the
approaches make adjustments. The rudimentary approaches either limit
themselves to controls for age and sex within clusters of related diagno-
ses or else use flawed measures in attempting a more complete adjust-
ment for patient condition. By contrast, the most sophisticated systems
adjust for demographic variables in conjunction with detailed diagnostic
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information on both principal diagnoses and comorbidities. Approaches
rated moderate fall somewhere in-between.

A second characteristic of sophisticated approaches is their effort to
compensate for known problems with the relevant data available in
Medicare’s administrative files. For example, these approaches do not
rely on Medicare's system of DRGs to adjust for differences in case-mix,
owing to the clinical heterogeneity of patients within pres. Similarly, in
considering secondary diagnoses, the more sophisticated approaches
attempt to distinguish between comorbidities present at the time of hos-
pital admission and complications of treatment. Without such an effort,
the results of poor quality care may be inappropriately treated as evi-
dence of a more severe illness and the effects of genuine comorbidities
neglected in adjusting outcomes for patient condition.

Another factor that could affect the appropriateness of severity adjust-
ments is the inclusion of factors that potentially mask real differences in
quality of care. For example, if racial minorities systematically received
poorer care across the gmups)being compared {e.g., hospitals), then
dadjusting for race before comparing outcomes would conceal that aspect
of relative performance. Since we do not know the degree to which such
tuctors reflect differences in quality as opposed to genuine differences
in patient condition, adjustment for race did not affect our ranking of
approaches in table 6.1. However, we note that only four of the nine
approaches included race as a predictor variable: 1icra’s 1986 hospital
mortality analyses, the HsQi monitoring systerms, the Risk-Adjusted Mor-
tality Index, and the National Hospital Rate-Setting Study.

We rated three approaches as “sophisticated” in table 6.1: the Risk-
Adjusted Mortality Index. Disease Staging Adapted to Mortality Analy-
ses, and Risk-Adjusted Monitoring of Outcomes for Nonelective Surgery.
Although each is different in several notable ways, each represents an
improvement over HCFA's current practice in severity adjustment. In par-
ticular, each uses information about the probability of death associated
with specific principal and secondary diagnoses in estimating expected
mortality, in contrast to the clusters of diagnoses that HCFA has relied on
to adjust for differences in case-mix and the effect of comorbidities.

Comparing the three sophusticated systems, we found ditfering strate-
gies and compromises for dealing with the same inherent constraints.

For example, the Risk-Adjusted Mortality Index counts ambiguous sec-
ondary diagnoses, those that could have developed during the hospital
stay or been present at the time of admission, as comorbidities present
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at admission. The Disease Staging system, by contrast, only includes in
its unrelated high-risk comorbidity variable those secondary diagnoses
that were likely to have been present at admission at least 75 percent of
the time. However, the Disease Staging system also uses secondary diag-
noses to assign stages to the principal condition, and these may include
complications as well as preexisting comorbidities. Risk-Adjusted Moni-
toring of Outcomes for Nonelective Surgery is the most restrictive, con-
sidering as comorbidities only a limited number of specific diagnoses
that clearly represent chronic illnesses or other conditions, such as
trauma, that are highly unlikely to occur after admission.

Relatively little attention has been paid to issues of measurement in the
development of any of these systems. We found few examples of formal
tests of validity, reliability, and sensitivity. Theretfore, the systems that
rate higher on this dimension do so because they have limited their anal-
ysis and severity adjustment to factors that intrinsically raise few mea-
surement issues. The Nonintrusive Qutcomes Study, for example, only
controls for age and sex. The HSQR monitoring systems also employ age
and sex as predictive factors, plus race and the presence of specific
comorbidities defined by 10D-9-CM codes. By tracking mortality in terms
of a survival analysis following admission over several years, HsQB
incorporates unusually complete information on this outcome in its anal-
ysis. However, the measures derived from Medicare costs used by HSQR
4s proxies for morbidity outcomes bear only limited logical relation to
the concept of morbidity and are not justified on any basis other than
data availability.

The systems that include more complex indicators in their severity
adjustments have vet to systematically evaluate those constructs. For
example, the tests performed on the Risk-Adjusted Mortality Index and
Risk-Adjusted Monitoring of Outcomes for Nonelective Surgery have
examined the results generated by their “models” of expected mortality,
rather than the component parts of those models. Even for the Disease
Staging system, which has been developed, refined, and used over a sub-
stantially longer period of time, no formal evaluation of the version that
includes the unrelated high-risk comorbidity factor has yvet been under-
taken, particularly for the purpose of calculating expected mortality
rates from large administrative data sets. Regardless of the success of

Page 90 GAO/PEMD-88-23 Medicare Patient Qutcome Analyses



Type of Analytical Technigue

Appropriateness of the

b
15
Analytical Technique’s

Application

U

(hapler 6
Comparison of HCFA and
Alternative Approaches

these approaches ()V(‘rd“ in predlctmg dedths across hospitals or other
groups, unless the factors used to adjust outcomes can be supported
individually as plausible indicators of patient condition at admission,
the legitimacy of those adjustments as representative of differences in
patient severity will remain in doubt.

With the limited exception of Computerized Identification of Surgical
Complications, we found that neither HCFA nor others have succeeded in
devising credible indicators of morbidity (as opposed to mnrtality) out-

" 8% ) T 0y 4%
comes using the types of administrative data currently available. Never-

theless, there is a need to go beyond mortality analyses if variations in
patient outcomes and quality of care arc to be assessed more fully. HCFA
has recognized this need and included as a priority in its latest solicita-
tion for grants and cooperative agreements research leading to “reliable
and valid measures of parient outcome that are more sensitive to varia-
tions in the quality of care than currenily used measures jmortality or
rehospitalization rates]”

As table 6.1 indicates. the nine approaches employ diverse analytical
techniques to make statistical adjustments for differences in patient
severity and to analyze remaining differences in outcomes. They range
from complex applications of regression or recursive partitioning proce-
dures to build elaborate models of expected mortality to quite simple
examples of indirect standardization across a limited number of patient
subgroups. Several of the approaches employ a combination of
advanced and basic techniques. matching the complexity of the a _l}

to the level of variability m expected deaths found in different medu
conditions.

By and large the approaches we examined respect the assumptions and
¥ 3 vrie nF Flha e lerdag.aal ) EE- . [UUSURY RO § ) L

ions of the dlld1YTiCdt te CNIIGues tt ey einploy. 1ne mdin excep-
tion was the original 1986 11cra analyses of hospital mortality, particu-
larly its application of statistical significance tests based on normal
rather than binomial or Poisson distributions.”

nw-f
IITiiLg

—

“Health Care Financing f\dnunmr Hion, \1: ‘dicare and Medicaid Programs; Health Care Financing
Research and bemonstration: Availabedity of Funds for Cooperative Agreements and Grants,” 52 Fed.
Reg,. 34307 (1987),

‘As explained in chapter 2, signifivanos 1ests based on binomial or Poisson distributions are more
appropriate for analyses of mortality. especially where the number of cases at risk is small, becange
they refiect the fact that deaths only o-cur as whole numbers, not fractions, and cannot go below
20T
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We have raised some potential concerns regarding several of these
approaches, however. One has to do with possible biases in comparisons
of outcomes across patient subgroups, including hospitals, which could
derive from correlations among muitiple risk factors constructed from
common data elements on diagnoses. This concern particularly applies
to the Risk-Adjusted Mortality Index. Disease Staging Adapted to Mor-
tality Analyses minimizes the potential for such bias by considering
each diagnostic code only once, either in the designation of the stage of
the principal disease or in the assessment of unrelated comorbidities.
Only the Risk-Adjusted Monitoring of Outcomes for Nonelective Surgery
has undergone specific testing for bias. Until such tests are performed
across a range of major patient subgroups, we cannot determine
whether biases of this sort exist and, if they do, how they might affect
the results.

The regression anaiyses of the National Hospital Rate-Setting Study also
had to contend with problems of correlations among its independent
variables (in this casc caused by the number of factors entered into the
analysis, rather than structural relationships among factors derived in
part from the same data elements) as well as serial correlations in obser-
vations from year to year. However, the limited analytical objective of
the study-—assessing the impact of specified program changes on out-
comes—makes these problems less acute. Similarly, the use of age as a
predictor variable over a several year period in the HSQB monitoring sys-
tems could in some instances be problematic, given the assumption in
the Cox proportional hazards model that such variables will have a con-
sistent effect over the period under study.’ For the most part, however,
the deviation trom constancy over the 2- to 3-year period that HeFa has
examined to date is not very large.

Data Quality

Little is known about the vulnerability of most of these approaches to
impertections in the data; however, the fragmentary evidence currently
available suggests that their results are affected by data problems in
Medicare data sets. For example, a number of the rros charged with
evaluating the hospitals identified as outliers in HCFA's 1986 hospital
mortality analyses reported finding major discrepancies between their
own data sets and HCFA’s on such basic information as the number of

'Ag explained in chapter 2, when dealing with a relatively elderly population, the risk of dying asso-
clated with higher ages (804 1 increases maore rapidly from year to year over the study period than
for lower ages (65-70), so that the relative risk associated with age is not constant.
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discharges and inpatient deaths experienced by individual hospitals.
According to the pro data, many of these hospitals were not outliers,

Additional evidence of data problems potentially affecting resuits were
reported for crPHA’s Risk-Adjusted Mortality Index, SysteMetrics’ Disease
Staging Adapted to Mortality Analyses, and Blumberg's Risk-Adjusted
Monitoring of Outcomes for Nonelective Surgery. CPia has learned from
its site visits that substantial variations among hospitals in the extent to
which they record secondary diagnoses has a decided impact on the
results of their analysis. Specifically, the Risk-Adjusted Mortality Index
seriously underestimates expected mortality for those hospitals record-
ing few secondary diagnoses, making their outcomes appear worse than
they would with complete data. The low rating of Disease Staging on
reliability indicates that it is vulnerable to inconsistencies in diagnostic
coding on claims files. IFinally, Blumberg reported a substantial propor-
tion of hospitals with inconsistent coding of clective and nonelective
surgery, a key variable for his system.

Aside from the distinction between elective and nonelective surgery,
which only Blumberg emphasizes, the problems noted above are likely to
affect many of the nine approaches. All the approaches with sophisti-
cated adjustments for patient severity rely heavily on detailed diagnos-
tic coding, for example. They might all prove as unreliable as Disease
Staging it put to the same test as that applied in the University of Michi-
gan evaluation,

With only piecemeal indications of the nature of these problems, we
have very little information upon which to base an estimate of the prob-
able overall impact of missing or inaccurate data on the results that any
of these approaches would generate using existing Medicare data files.
In large part, this reflects the lack of information on the percentage of
cases In Medicare files with missing or inaccurate entries for specific
data elements. Without such information, the developers of these
approaches would have to undertake large-scale medical record reviews
of their own to address this issue.

So far, only the Rand Nonintrusive Outcomes Study has adopted this
approach. If, however specific information on missing and inaccurate
data were available, it could aid in assessing the effect of these inade-
gquacies in Medicare’s data on each approach. Researchers could conduct
a series of simulations designed to test the sensitivity of their findings to
specific types of data discrepancies. Until this is done, we will not know
how much, and in what way, deficiencies in Medicare administrative
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data affect the capacity of these approaches to analyze Medicare
outcomes.

Validation

Conclusions,
Recommendations,

and Comments From
HHS

None of these approaches has yet undergone extensive validation using
independently derived information. Such information should usually
include, but not be limited to, medical record reviews for a representa-
tive sample of patients. Because the persuasiveness of different data
sources varies depending on the quality issues in question, no single
source of independent information is likely to be definitive. For exam-
ple, medical records can document that hospitals carried out certain pro-
cedures on a patient, but often provide little insight on how well they
were performed. Researchers could assess validity in terms of the
number of different data sources drawn upon and the quality of corrob-
oratory evidence obtained from each.

For some approaches, work is underway that could begin to provide this
type of validating information in the relatively near future. This work
includes the Nonintrusive Outcomes Study and, on a more limited scale,
a pilot project conducted by eight rros, which will collect clinical data
for patients with five of the conditions examined in HSQB'S monitoring
systems. CPHA and Blumberg have followed a more informal approach,
which draws on the reactions of hospital administrators and physicians
in selected hospitals ro outcome analyses of their own institutions.

Some tentative interences about limitations in HCFA's 1986 hospital mor-
tality analyses may also be made from the PrRO review of those outlier
hospitals. Validation of the remaining approaches has so far involved
only tests of internal consistency and logic, based on the same adminis-
trative data as the original analysis of patient outcomes.

HeEA has contributed to the development of most of the relevant availa-
ble approaches for analyzing Medicare outcomes using existing adminis-
trative data. Of the nine distinet approaches that we examined, three,
including the two hospital mortality analyses, were developed and used
by nera’s Health Standards and Quality Bureau in its intramural moni-
toring of the Medicire program. Four of the nine emerged from 1ICFA's
extramural research program. We identified only two independent
approaches beyond 1ora’s intramural and extramural efforts that were
applicable to ontcome analyses using existing Medicare data files.
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ﬂgﬁ}oving Adjustments
for Patient Severity

Conclusions about the relative strengths and weaknesses of these nine
approaches are constrained by the fact that none has been extensively
validated by systematically testing its overall effectiveness in identify-
ing cases or patterns of quality problems. We therefore lack an empirical
hasis for rating or ranking these approaches in their entirety. However,
we can compare the relative strengths and limitations of the approaches
on the specific dimensions by which they were assessed.

Looking first at HCFA's intramural etforts, we found numerous improve-
ments in the 1987 analvses of hospital mortality compared to those con-
ducted in 1986. Most notable was the greater sophistication in
adjustment for patient severity—shifting from hospital-level to patient-
level data, using 1cD-9-¢M codes instead of DRGs, and incorporating data
on comorbidities, We also tound the use of statistical techniques and sig-
nificance tests more appropriate in 1987,

Nonetheless, our comparison of HOFA's intramural analyses with the
other six approaches we examined suggests a number of additional
improvements that could be made in HCFA's analyses of Medicare out-
comes based on existing administrative data. In the discussion that fol-
lows, we make five specific recommendations to the Secretary of Health
and Human Services (HHs 1. As part of its review of a draft of this report,
s provided us with specitic comments on each of these recommenda-
tions. We have reproduced these comments in full below, immediately
following the recommendation to which they apply. Where appropriate,
we respond to the Department’s comment, before moving on to the next
recommendation. The tull text of the Department’s general and technical
comments on ouy draft report, together with our response to the techni-
cal comments, appear in appendix 1.

Several of the approaches we examined, for example, the Risk-Adjusted
Mortality Index and Discase Staging Adapted to Mortality Analyses,
provide a more precise adjustinent for patient severity than HCFA's intra-
mural analyses have yet obtained.” This advantage derives from their
use of data on specific principal and secondary diagnoses to adjust for
the different mortality risks associated with particular diagnoses. HCFA
might well obtain similar advantages by adding to its 1987 hospital anal-
vses one or more predictor variables that capture the difterences among
discrete diagnoses in mortality risk.

ettt for a subset of the Medicare popolioon.
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We recommend that the Secretary of 1S direct the Administrator of
HCFA to strengthen 1cFA’s analyses of mortality data by testing and
incorporating more sophisticated adjustments for patient severity, espe-
cially adjustments that exploit mare fully the available diagnostic
information.

“We concur with this reccommendation in principie. However, the methodologies
mentioned, RAMI and Discase Staging, being based solely on billing data remain sub-
ject to substantial criticism. The prablem of adequately accounting for interhospital
differences in the severity of illnesses of patients will not be satisfactorily resolved
until recourse is made to data in the medical record. This latter course has been
chosen by HCFA. A severity adjustment tool applicable to four high-risk conditions
is being developed by HCOFA for use by hospitals in responding to the planned 1988
release of information on outcomes of hospitalization. A longer-range effort, cur-
rently being undertaken by HCFA, is the development of a uniform clinical data st
which would automaticaily provide the needed data on the condition of the patient
at the time of admission

We bhelieve that the eventual inclusion of additional clinical information
in administrative records should not preclude making better adjust-
ments for patient severity in analyses of currently available data. HCFA's
immediate plans to develop a severity adjustment tool for voluntary use
by hospitals will apply to just four conditions. Hospitals may refer, if
they choose, to the results of medical record reviews that they conduct
using this instrument when they comment on HCFA's 1988 analysis of
their mortality rates. However, the observed and predicted mortality
rates for those hospitals reported by Hcra will not be affected by that
analysis. It is uncertain when Hcra’s longer range efforts will produce an
operational data base with uniform clinical indicators on all patients. In
the meantime, HCFA plans to continue conducting outcome analyses using
the existing administrative data files. Our recommendation would
enable nCcra to make incremental improvements now in these ongoing
analyses of Medicare outcomes by using diagnostic information from
billing data to improve adjustments for patient severity.

In analyzing Medicarce patient outcome data and applying them in qual-
ity monitoring and assurance, HCFA has emphasized assessments of indi-
vidual hospital performance. One basic problem that all such analyses
confront, particularly those that focus on relatively infrequent outcomes
such as mortality, is the difficulty of interpreting results based on small
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numbers of cases, either for small hospitals with few admissions or for
analyses of particular conditions with few cases in a given institution.
Because death is typically a low-probability event for most hospital
patients, just one or two deaths may cause the observed rate to increase
sharply and exceed expectations. Thus the random variation in actual
deaths for the total aggregate of patients may push those smaller hospi-
tals that happen to have one or a few deaths in a given year above the
level of their “expected deaths™ and into the outlier category. In evalu-
ating the results of Hcra’s 1986 hospital mortality analyses, a number of
PROs observed that some of their outlier hospitals were only outliers for
that particular year, and not in preceding or subsequent years.

The solution to the problem of random variation is to analyze more
cases, either by consolidating medical or surgical conditions or drawing
on a tonger time period. HCFa’s 1987 hospital mortality analyses incorpo-
rated the former strategy through its analyses of 17 broad diagnostic
categories. However. these analyses were restricted to patients dis-
charged in 1986, even though comparable data were available for 1984
and 1985,

We recommend that the Secretary of uiis direct the Administrator of
HCFA to employ data for several years when analyzing outcomes such as
mortality rates for small groups of cases across individual hospitals.
Hospitals that demonstrate a consistent pattern of observed outcomes
that deviate significantly from the expected should be considered the
prime candidates for intensified review, as should hospitals whose
deviation beyond the range of expected mortality in a single year is
based on a number of cases large enough to reduce the effect of random
variation.

“We concur with and have already implemented this recommendation. Multi-year
analyses were performed in preparation for the 1987 release. In fact, such multi-
vear analyses (1984-1986, and outcomes of first admissions in 1986 in addition to
last admissions) were carried out and their results are briefly described in the last
paragraph of the Technical Appendix of the release. This effort will be continued.”

The Department indicates that it had already implemented this recom-
mendation in the hospital mortality analyses released in December 1987,
However, those analyvses tall short of what we recommended on two
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counts. First, only information on the performance of individual hospi-
tals in 1986 was reported to either the hospitals or the public. The 1984
and 1985 data files were used to assess the overall level of agreement in
the designation of outlier hospitals from year to vear, with no informa-
tion presented on the performance of specific hospitals in those years.
Consequently, neither consumers nor hospital officials could evaluate
the consistency of the information HCFA provided on 1986 mortality
rates for individual hospitals with the experiences of those hospitals in
previous years.

Second, HCFA’S analyses were conducted separately for patients dis-
charged in 1984, 1985, and 1986. Checking the consistency of results
from year to year does help to clarify the effect of random variation.
But to narrow the range of predicted mortality for smaller hospitals,
analysts would have to pool and analyze together the data from several
vears. That, combined with information on the consistency of a hospi-
tal's performance over several years, would produce the most useful
information from the available data.

Expanding Analyses of )
Patient Subgroups

centrated primarily on comparisons of mortality rates among individual
hospitals. However, any of the existing approaches that build on
patient-level data could be applied to analyses of a wide range of patient
and provider subgroups. Therefore, the limited scope of HCFA's efforts to
date to analyze patient subgroups does not derive from limitations in
available analytical approaches or data. Moreover, the fact that inter-
ventions to correct quality problems typically involve either physicians
or hospitals does not mean that the initial screening of cases needs to
focus in the first instance on individual providers.

For purposes of targeting PRO reviews, the key issue is the number and
proportion of cases with genuine problems correctly selected for review,
compared to those that should be included but are not and those chosen
that prove upon review not to have quality problems, Once a subset of
cases has been sclected for review, the PRoOs can perform their usual
examination of the medical record and take action against the providers
responsible for those cases with confirmed quality problems.

HCFA's own limited comparisons of outcormes across patient subgroups in
the 115QB monitoring systems demonstrate that significant differences do
exist among groups that vary in sex, age, and presence of comorbidities.
These particular variables are typically related to differences in patient
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severity; however, physicians may not always be sensitive to the poten-
tial impact of such factors on the probability of adverse outcomes.
Therefore, analyses that show that 80-year-old men are nearly three
times as likely to die from a transurethral prostatectomy as 65-year-old
men could help to identify cases where performance of that procedure
may have been questionable,

Similar systematic differences in outcomes could potentially be associ-
ated with factors not related to patient severity. More extensive com-
parisons of outcomes across a range of patient subgroups would be
needed to determine whether, and where, such differences occurred
within the Medicare population.

[f IcFA were to expand its analyses based on patient subgroups, prefera-
bly with more sophisticated adjustment for patient severity, it could
then test whether outcome analyses focused on patient subgroups would
usefully supplement, or partially substitute for, hospital-based analyses
as a way of targeting rro quality reviews. Information from subgroup
analyses could be used in conjunction with information on the outcomes
experienced by individual hospitals to select cases for review; the two
strategics are by no means mutually exclusive.

We recommend that the Secretary of 118 direct the Administrator of
HCFA to expand HCEA’s analysis of comparative outcomes among patient
subgroups, such as those defined by diagnostic and demographic charac-
teristics. If substantial differences in outcomes among such groups are
found after adjusting for differences in patient severity, Hcra should
experiment with strategies for targeting quality of care reviews based
on these analyses.

“We agree that mortality rates alone do not adequately measure how effectively a
hospital cares for its paticnts. Accordingly, we have started an ongoing effort
involving all interested parties in improving the accuracy of outcome predictions by
refining the model and methodology. We hope to employ other measures which
would contribute to assessment of improvements in effectiveness of medical ser-
viees. These measures would make more important the use of complete files and we
are working to define, measure and implement procedures to validate and ensure
file accuracy and completeness
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Our Response

We fully agree with HCFA on the desirability of both developing outcome
measures other than mortality and refining the models and methods.
However, this recommendation addresses a different point, the potential
advantages of targeting quality of care reviews using outcome analyses
focused on patient subgroups rather than hospitals. We urge the agency
to refine and expand the analyses it has already performed that exam-
ine the relative outcomes of patient groups defined by such factors as
age, race, diagnosis and presence of comorbidities (i.e., the HSQB monitor-
ing systems described at the end of chapter 2). To the extent that such
analyses identify patient subgroups with relatively poor outcomes even
after taking differences in patient severity into account, they could
prove more effective than analyses of hospital outcomes (or broad diag-
nostic clusters within hospitals) in targeting cases for quality of care
reviews,

Validation and Periodic
Assessments of
Alternative Approaches

All nine analytical approaches would benefit from additional testing of
their overall validity and effectiveness in targeting cases for review. We
have noted above that many individual measures or indicators had not
been formally examined for validity, reliability, and sensitivity. We also
noted the lack of information on vulnerability to data imperfections.

But beyond this, information is needed on the success of these systems
in accurately locating patterns of quality problems. The primary practi-
cal objective for any of these approaches is to maximize both the
number of cases uncovered where poor-quality care led to poor out-
comes (true positives) and the number of cases without quality prob-
lems that are appropriately screened out (true negatives). This
assessment basically calls for a comparison of the results produced by
these analytical approaches to findings derived from independent
sources of information. Several of the approaches we examined have
begun collecting some of this validating information, primarily through
medical record reviews and hospital site visits.

One approach that has received almost no validation through indepen-
dent data sources is HCFA's 1987 hospital mortality analyses. This
reflects two factors: (1) HCFA's decision to develop a new approach to
analyzing mortality outcomes, and (2) HCFA's adherence to its self-
imposed deadline to release these analyses by December 1987. As the
discussion in chapter 2 demonstrates, HCFA had good reason to abandon
the heavily criticized approach used in its 1986 analyses. It also chose
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not to apply any other existing approaches, including the Risk-Adjusted
Mortality Index and Disease Staging Adapted to Mortality Analyses.”

The decision to develop an essentially new analytical approach within a
constrained time period meant that whatever HCFA devised could receive
only limited testing and validation before its release. By the time HCFA
had made the tinal decisions on the analytical procedures it would fol-
low, it had only a brief period in which to produce the preliminary
results it needed to send to the hospitals for comment. It had no time to
go beyond statistical tests to see how the system actually worked in
identifying patterns of quality problems.

The lack of validation for HCFA's 1987 hospital analyses is of particular
concern because HCFA moved so quickly beyond the research and pilot-
testing applications that generally have characterized the other analyti-
cal appreoaches and publicly issued “information” on all Medicare hospi-
tals. HCFA was careful to use the term “information’ rather than
“rating” or “‘performance indicator.” It stressed the limited adjustment
it made for patient severity of illness, and it encouraged hospitals to
comment on the information pertaining to their respective institutions.
Nevertheless, HOFA's decision to publish these analyses lent the results a
credibility that they may not have deserved. In effect, Hcra determined
that, although these analyses were imperfect, they provided some infor-
mation that was better than none, The main risk inherent in proceeding
with an untested approach is that HCFA’s method for computing
“expected” mortality may inadvertently make some hospitals providing
quality care look worse than they should, or suggest all is well in hospi-
tals with substantial quality problems. Without validating evidence, we
do not know how often this occurs,

In practice, the rigor and extent of validation required before applying
analyses of outcomes depends in part on the proposed uses. Internal
analyses providing background to HCFA policymakers need not await
full-scale validation, so long as they understand the uncertainties affect-
ing the approaches. By contrast, analyses intended to influence specific
decisions by Medicare program officials or beneficiaries should be sys-
tematically validated.

"Both these approaches were stall indergoing refinement in the first part of 1987, but the basic sys-
tem was in place and some validating evidence (the site visits for RAMI and past experience with
carlior versions for Disease Stagingy was avajlable or being generated.
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Recommendation to the
Secretary of HHS

HHS Comment

Our Response

Assessing the Effects of
Inaccurate Data

Our examination of the relative strengths and limitations of nine specific
approaches to analyzing outcome data necessarily reflects what we
found at a particular point in time. The continuing genesis of new
approaches, and the development of additional information about old
ones, means that such findings are likely to change over time. Thus, reg-
ular reassessments of available approaches for analyzing Medicare out-
comes are needed.

We recommend that the Secretary of His direct the Administrator of
HCFA to assess periodically the relative strengths and limitations of
available approaches for analyzing Medicare patient outcome data in
terms of their substantive focus, technical adequacy, and degree of vali-
dation (i.e., their overall effectiveness in identifying patterns of patient
carce with quality problems). These assessments should guide the selec-
tion of analytical approaches used in future HCFA reviews of Medicare
patient outcomes. HCFA should ensure that analyses of Medicare patient
outcomes from administrative files employ approaches that have been
validated to some degree through independent data sources, and any
results publicly released should describe the extent of that validation.

“We concur with this recommendation. The proper validation of statistical analyses
of variations in outcomes s a difficult matter and was discussed above. All efforts
are under continuous review and recvaluation. The usefulness of the techniques
used in the 18987 analyses and possible modifications, improvement, or full substitu-
tion with an aiternative are scheduled to be fully evaluated prior to initiation of
1988 analyscs.™

We have noted that 1115 concurs with our recommendation.

In evaluating the capacity of these approaches to draw practical infer-
ences about outcomes {rom existing Medicare data sets, analysts should
examine how missing or inaccurate data would affect each approach.
They could readily caliulate the range of likely effects, but only if they
have information on the nature and magnitude of data problems in
Medicare’s key administrative files. At this point, HCFA does not rou-
tinely and systematically collect such information.
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The Medicare Statistical System was designed to administer payments to
hospitals and physicians, and its data quality procedures have focused
primarily on problems that could affect payment amounts. Now that
HCFA is using these data for the quite different purpose of monitoring
health care outcomes, it needs new systems for measuring the magni-
tude of errors in the individual data elements.

Moreover, the increasing use of these data for monitoring purposes justi-
fies an effort to correct deficiencies in the data. The threshold for initi-
ating corrective action should vary, depending on the data elements. For
example, diagnostic coding, though critical, is likely to be especially
prone to error and difficult to correct since it involves (1) questions of
medical judgment in initially specifying the diagnoses, (2) the training
and judgment of persons abstracting information from the medical rec-
ord, and (3) additional errors in data entry, editing, and processing.
Inconsistencies in recorded dates, by contrast, may be detectable by
computer edits and more easily corrected. For each data element, a spec-
ified threshold for corrective action could be set based on an assessment
of the costs and benefits associated with a given level of completeness
and aceuracy

We recommend that the Secretary of HiIS direct the Administrator of
HCFA to evaluate periodically through medical record reviews of a
nationally representative sample of Medicare patients the percentage of
cases with missing and inaccurate data in the Medicare Statistical Sys-
tem for each of the individual data elements used by HCFa to analyze
Medicare outcomes. The results of such assessments should be publicly
reported, and corrective action taken for those data elements crucial for
reliable outcome analyses. Meanwhile, all analyses of Medicare mortal-
ity rates and other outcomes should include an explanation that their
findings could be in error by an unknown amount due to potential data
inaccuracies.

“We concur with this recommendation and have already undertaken studies, men-
tioned in the report, and other tests to evaluate the appropriate approaches to this
problem.”

We welcome the Department’s concurrence with this recommendation,
but wish that its response had been more specific. In our view, none of
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the studies described in our report, nor any others that we have identi-
fied, represent the kind of systematic effort called for in this recommen-
dation. The only exception would be the Institute of Medicine studies,
whose findings from the mid-1970s are now quite out-of-date. In the
past, HCFA has typically relied on small-scale, intramural analyses to
address relatively narrow issues of data accuracy. Such studies can pro-
vide indications of where problems might exist. However, without inde-
pendent review of medical records for a substantial and representative
sample of patients, reliable estimates of the magnitude of any data inac-
curacies cannot be generated.
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Potential Effects of
Prospective Payment
on Quality of Care

The Senate Special Committee on Aging requested that we examine the
potential to use Medicare’s administrative data to assess changes in
patient outcomes associated with the introduction of the prospective
payment system in 1983 Specifically, the Committee asked us to
address the following question: Is it feasible for HCFA to use existing
patient outcome data to compare the quality of care received by Medi-
care beneficiaries before the introduction of the prospective payment
system (Pps) in 1983 with that provided to beneficiaries under pps? In
this chapter we outline the potential implications of prospective pay-
ment for quality of care, discuss the constraints that any study of rrs
effects needs to overcome, describe research currently underway to
assess the effect of rrs on Medicare beneficiaries, and examine what
would be required to go bevond these efforts to obtain more definitive
information on the effeet of pps.

The Medicare prospective payment system, authorized in 1983, was
designed to control inpatient hospital reimbursements ($37 billion in
1983), the largest component of Medicare spending. Prior to the institu-
tion of rps and the related cost controls mandated by the Tax Equity and
Fiscal Responsibility Act a year earlier, Medicare typically reimbursed
hospitals on an item-by-item basis. Therefore, every extra day in the
hospital, or additional scrvice provided, increased the hospital's pay-
ment. for that case. rrs was structured to eliminate the financial incen-
tive to provide more and more services. Now, with the exception of
relatively few “outlier” cases, pps pays hospitals a fixed amount for
each patient, depending on the diagnosis-related group (DRG) to which
the patient is assigned, regardless of how long the patient stays in the
hospital and the level of services received.

The obvious concern for quality of care raised by this shift in payment
systems is that it rewards hospitals for any cutback in services pro-
vided, whether or not those services are medically appropriate. Hospi-
tals are still obliged to provide care which meets “professionally
recognized standards,” and the Peer Review Organizations (PROs) are
charged with ensuring that they do. However, the effectiveness of these
controls, together with the professional commitment of hospital staff to
provide quality care. in counteracting the financial incentives of rrs to
restrain services across the board has not been fully assessed.

To the extent that hospitals respond to the financial incentives of Medi-
care’s pPrs and seek to maximize the ratio of their payment (by DRG) to
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the actual costs of treating patients, their treatment patterns are likely

to change in three major ways:

1. Because DrGs do not adjust for severity of illness (except for a pay-
ment differential for some diagnoses based on age above 69 or the pres-
ence of certain comorbidities), there may be an incentive for hospitals to
favor admission of patients with less severe forms of a condition. If less
severely ill patients require on average fewer services and shorter hos-
pital stays, they are more likely than other patients to cost the hospital
less than the payment it receives from HCFA for cases within that DRG.
This could lead both to unnecessary hospitalization (with increased risk
of infection or other hospital-induced illness) for less severely ill
patients and reduced access to care for more severely ill patients.

2. In an effort to decrease costs, there is an incentive to shorten the time
a patient stays in the hospital, which could result in premature dis-
charges that may in turn lead to adverse posthospital health outcomes.

3. Services provided during hospitalization could also be reduced, rang-
ing from decreased intensity of nursing services to the provision of
fewer diagnostic tests

The attribution of causation or effect is an intrinsically difficult analyti-
cal task, even under the best of conditions. The basic problem is one of
ruling out all other possible influences on the outcome of interest, so
that the specific eftfect of one particular set of factors can be deter-
mined. In the case of res, there are two major circumstances that com-
pound this difficulty. especially when the question is posed years after
the change has taken place—the protracted implementation of pps and
the likelihood of systematic changes in diagnostic coding coinciding with
the introduction of rr«. These circumstances heavily constrain the avail-
able options for analyzing changes in Medicare patient outcomes associ-
ated with the shift to a prospective payment system.

In an earlier report, we examined in considerable detail the constraints
affecting an assessment of Pps effects and proposed a set of analytical
strategies specifically designed ta deal with those constraints.' Although
that report focused on posthospital care rather than acute care, the

"1, 8, General Accounting Office, Post-Hospital Care: Efforts to Evaluate Medicare Prospective Pay-
ment Are Insufficient, GAQ 'PEMD-86-10 (Washington, D.C.- June 2, 1986).
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study designs it outlined would also apply to analyses of changes in
inpatient outcomes associated with prs.

The Protracted
Implementation of PPS

One way of distinguishing between the effects of a programmatic deci-
sion like PPs and all other factors influencing Medicare patient outcomes
is to focus on those changes in outcomes that occur right at the point
when the “intervention’ takes effect. If it can be assumed that the influ-
ence of the other factors remains roughly constant, while the influence
of the programmatic change will be fairly immediate, then discrete
shifts in outcomes that occur simultaneously or immediately after the
program change occurs can be plausibly linked to that change. Unfortu-
nately, rrs took effect in a highly complex and extended fashion, which
precludes a simple comparison of outcomes before and after prs.

First, prs itself was preceded by the complicated cost-containment pro-
gram mandated by the 1482 Tax Equity and Fiscal Responsibility Act,
which for many, but not all, hospitals created comparable incentives to
cut back on patient services. Second, when pis itself was introduced in
October 1983, the system only took effect for individual hospitals as
each began its next Tiscal year. So for 11 months following October,
some hospitals were being paid prospectively while others continued
under cost-based reimbursement. Third, the amounts that hospitals
recelved for each pri were at first largely based on their own historic
costs, with the transition to national DRG rates phased in over 4 years.
(riven this history, analysts need to consider a very broad period, essen-
tially spanning at least 4 to b years, in assessing possible effects of res
on outcomes. Other factors influencing patient outcomes, including
changes in medical technology and treatment patterns and independent
efforts to constrain ¢osts mounted by other third-party payers, cannot
be assumed to remain constant over such a protracted period.

Sometimes analysts can take advantage of a staged implementation of a
program change to help ro distinguish its effects from those of other
factors influencing the outcomes of interest. For example, they can com-
pare the behavior of hospitals already under rrs with those still operat-
ing under cost-based relmbursement. However, such comparisons work
best when the effect of the policy change on individual cases is rela-
tively immediate and discrete.

An analysis of the effects of PPs is considerably more complex because,

for a number of reasons. hospitals were likely to vary in the timing of
res-induced changes. For example, hospitals differed in the extent to
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which the Tax Equity and Fiscal Responsibility Act had already focused
their attention on reducing the costs of entire hospital stays, as distinct
from individual services. Similarly, prs exerted much stronger financial
pressure on some hospitals to cut costs than others; those doing as well
or better under prs than before probably were slower to change estab-
lished practice patterns. Some hospitals, particularly those owned or
operated by multihospital corporations, may have made changes in pol-
icy and practice in anticipation of PPg before it actually took effect for
them. Hospitals also vary in the degree of influence their administrators
have over the behavior of attending physicians, which could affect the
speed with which changes occurred in patterns of admission, discharge,
and the use of ancillary services.

Confounding Due to
Systematic Changes in
Diagnostic Data

In making causal attributions, the most difficult alternative explana-
tions to rule out are those that change at the same time as those we are
attempting to evaluate. In the case of PPs, there is considerable evidence
to support the suspicion that the coding of diagnoses, a key source of
information for patient severity adjustments, systematically changed as
rrs took effect. This simultaneous shift was a logical consequence of pps,
because hospital payment was now affected by both the accuracy and
number of diagnoses recorded. One Rand study estimated a 6.2-percent
increase in the “case-mix index” of Medicare during prs’ first year spe-
cifically resulting from changes in hospital coding and documentation.:

Changes in diagnostic coding could result from several contradictory
tendencies. One is an increase in the overall accuracy of coding, because
HCFA, through the rros, began verifying the diagnostic codes used in DrG
assignments once Prs was introduced. A related trend would be
increased thoroughness in recording secondary diagnoses, particularly
those on the DRG complications and comorbidity list, which again could
affect DRG assignment and therefore the amount of hospital payment.

For more complicated cases with several comorbidities, the appropriate
designation of principal and secondary diagnoses may not always be
straightforward. Before pps, hospitals had no particular incentive to
pick one diagnosis over another as the principal diagnosis. However, as
their payment under rrs now depends on their choice of principal diag-
nosis, hospitals stand to gain financially by systematically favoring
those diagnoses that result in higher paying DRG assignments. So the

“Grace M. Carter and Paul 13 Ginsburg, The Medicare Case Mix Index Increase: Medical Practice
Changes, Aging, and DRG Creep (Santa Monica, Calif : Rand Corporation, June 1985, p. 27.
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introduction of pps created a complex set of incentives for both
increased and decreased accuracy in the designation of patient
diagnoses.

There is little available information as to the timing and magnitude of
actual changes in diagnostic coding brought about by these new incen-
tives. The last systematic investigation of coding accuracy (the Institute
of Medicine studies described in chapter 2) examined data that predated
the implementation of rrs by nearly a decade. However, recent evidence
from the second year of rps’ implementation indicates both a substantial
error rate in DRG assignments—21 percent of all Medicare cases—and a
clear predominance of errors (62 percent) that increase hospital
revenues.’

Any investigation of trends in outcomes over an extended period of time
has to contend with changes not only in the accuracy of diagnostic codes
linked to the transition to rrs, but also in the way these data have been
recorded over time. In 1979, the generally accepted system for coding
diagnoses shifted from 1ba8 to 1cD-9-cMm. Differences between the two
systems in how diaghoses are classified and coded complicate longitudi-
nal analyses of hospital outcomes. Moreover, prior to 1981, hospitals
provided narrative descriptions of diagnoses on their Medicare billing
forms, from which ucra derived specific diagnostic codes for a 20-per-
cent sample of Medicare hospital patients. Beginning in 1981, providers
had the option of reporting tull diagnostic codes in lieu of narrative
summaries. Concurrent with the initiation of rps in 1983, hospitals were
required to report full weo-cm codes on all inpatient hospital bills.
Theretore, a significant first step in attempting to compare outcomes
before and after rps would be to establish the comparability of diagnos-
tic data over time.

The problems with diagnostic coding might not pose serious analytical
difficulties if analysts could simply compare outcomes before and after
PPSs directly and ignore dizgnoses. However, the only outcome for which
data are readily available from Medicare data sets is mortality, and
here, some adjustment for patient severity is essential for making valid
comparisons. All the approaches examined in the previous chapters
relied on diagnostic data to make such adjustments. Given the extended
pericd over which pprs effects could arise, we cannot safely assume that
the characteristics of patients in hospitals, in terms of their diagnoses

*David C. Hsia et al., “Accuracy of Diagnostic Coding for Medicare Patients Under the Prospective-
Payment System,” New England Journal of Medicine, vol. 318, no. 6 (Feb. 11, 1988), pp. 363-54.
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and severity of illness, have not changed. In fact, available evidence sug-
gests that both have shifted substantially in this period.’

In short, the diagnostic data required to assess any changes in outcomes
associated with the implementation of rrs have most likely been sub-
stantially affected as well by pps. Therefore, to evaluate changes in out-
comes attributable to Prs, analysts need to correct any biases in the data
created by these simultaneous changes. This would require much more
detailed information about the nature and magnitude of changes in data
recording that occurred during this time period than is currently
available.

HCFA has funded two major research projects intended to examine the
effects of PPS on hospital care. One of these, a study by Abt Associates
of pps-induced changes in hospital service utilization, looks for indica-
tions of the types of changes in treatment patterns that pps would logi-
cally tend to promotc. The results of these analyses are expected to be
released in early 19838. A second study, conducted by the Rand Corpora-
tion, addresses the issue of patient outcomes and quality of care more
directly, but does so largely through medical record reviews supple-
mented by analyses of Medicare claims data.” The final report for this
study is due in late 1988. The first study does not specifically relate to
outcomes; the second relies primarily on data sources other than admin-
istrative files. Nevertheless, both will provide information relevant to
an assessment of the effects of PPs on Medicare beneficiaries.

Abt PPS Evaluation
Analyses

As part of a $5 million contract to investigate a wide range of rps
effects, Abt Associates has undertaken a series of quantitative analyses
for HCrA that use Medicare administrative data to look for evidence of
rrs-induced etfects on the use of hospital and nonhospital services. They
involve the construction of several different data files from Medicare
claims data and related sources, focusing on hospitals, patients, and ben-
eficiaries for the years 1981-1985. Using a variety of measures and
grouping strategies. Abt researchers are examining the extent to which
the changes in hospital treatment patterns that rrs would logically

Lonathan K. Conklin and Kober 1. Houchens, “"PPS Impact on Mortality Rates: Adjustments for Case
Severity,” Final Report, HUEFA contract no. AOO-85-0015 (Santa Barbara, Calif - Oct. 6, 1987), p. 39

‘For a third perspective an PPSanduced effects on hospital outcomes viewed in terms of “outputs™
e, discharged to self-care (o nursing home or home health care, or dead, see Michacl .J. Long et al.,
“The Effect of PPS on Hospatal Product and Productivity,” Medical Care, vol. 25, no. 6 (June 1987).
R H28-38. -

Page 110 GAO,/PEMD-48-23 Medicare Patient Outcome Analyses



Chapter 7
Assessing the Effect of Prospective Payment
on Patient QOutcomes

promote have in fact come about. These include shifts in types of
patients admitted, the lengths of hospital stays and days in intensive
care units, use of ancillary services, rates and patterns of transfers and
readmissions, and substitution of outpatient for inpatient care.

Abt 1s examining trends through a comparison of descriptive statistics
for relevant groups and through multivariate modeling to adjust statisti-
cally for the effect of non-ris factors on utilization. Much of the analysis
concentrates on 10 specific hospital markets, so that detailed informa-
tion about the characteristics of those markets can also be entered into
the analysis. The results of these analyses are scheduled to appear in
HCFA's 1986 Annual Report to Congress on the effects of pps.

The Abt study does not. attempt to address the issue of quality of care
directly; that is, by identifying whether a given service was or was not
medically necessary or appropriate or by assessing outcomes. However,
several of its analyses investigate the degree to which utilization
changes have focused on vulnerable patient groups, such as the dis-
abled, those over 84-years-old, those receiving long-term care, and those
with specific tracer conditions {e.g., pneumonia, stroke, total hip
replacement, hip pinning. inguinal hernia repair, congestive heart fail-
ure, and transurethral prostatectomy).

Abt explicitly considercd the constraints on studies of pps effects
described above and proposed a range of approaches to ameliorate their
impact. A number of the analyses use quarterly data, which enables Abt
to designate fairly precisely when both the Tax Equity and Fiscal
Responsibility Act and the prospective payment system came into effect
for specific hospitals. This allows Abt 1o build the staggered start of prs
across hospitals into the design of an interrupted time-series analysis,
which helps to distinguish the effect of rrs from other factors influenc-
ing utilization over the same time period. Abt also assesses rps effects
through comparisons with hospitals in “waiver states,” where pps was
not implemented (because the state had its own cost-containment pro-
gram in place) and through a separate variable designed to measure the
magnitude of rry’ financial consequences for individual hospitals. Abt
recognizes that although these analytical strategies are helpful, they do
not fully resolve the difficulties inherent in attributing observed
changes in utilization specifically to 1rps.

Abt also acknowledges the problems raised by probable distortions in
available diagnostic data. The Abt study plan basically accepts the
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absence of reliable data on diagnoses as a major limitation that pre-
cludes analyses of changes in patient severity. This in turn constrains
the conclusions that the study can reach about the implications of
observed changes in hospital utilization. However, Abt conducted a
small-scale pilot study based on medical record reviews that found some
increase in the severity of cases admitted to hospitals for three condi-
tions after pPps took effect.

Rand PPS Quality Impact
Study

HCFA has also contracted with the Rand Corporation to conduct a 3-year,
$4.5 million study that focuses specifically on the question of potential
quality of care effects from pps. The study is assessing the quality of
care received by 17,000 Medicare patients through detailed reviews of
their medical records. Half the cases are drawn from 1981-1982 dis-
charges and half from 1985-1986. Rand is sampling in five states (Cali-
fornia, Texas, Pennsylvania, Florida, and Indiana) the patient records of
those hospitalized for one of six specific conditions: myocardial infarc-
tion, congestive heart failure, pneumonia, hip fracture, cerebrovascular
accident (e.g., stroke), and depression. For each of these conditions,
Rand has drafted highly detailed protocols that assess both the process
and outcome of care in terms of the specific clinical circumstances expe-
rienced by individual patients.

Rand developed its protocels through an elaborate process of literature
reviews, extended discussions in expert consensus panels, and extensive
pilot testing. The protocols provide detailed but standardized informa-
tion on both the severity of the case and the extent to which manage-
ment of the case conformed to quality standards. They assess the
process of care in terms of six stages of hospital treatment from diagno-
sis to discharge, including the treatment of any comorbidities. The out-
comes monitored during the hospital stay are mortality, major and
minor complications, and medical stability as well as functional status at
discharge. In addition, Rand follows the Medicare claims data for all
cases for 6 months after the hospital stay to determine subsequent mor-
tality, readmissions, and movement into nursing homes. Rand will com-
bine individual items from these protocols to produce composite process
of care and outcome quality scores.

By reviewing medical records, Rand avoids most of the problems associ-
ated with diagnostic coding in computerized patient abstracts. The origi-
nal list of hospital patients from which cases are sampled depends on
the recorded diagnoses, but the Rand abstracters determine through a
preliminary review of the record whether that case actually meets the
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Potential for Further
Analyses

Rand criteria for inclusion. Rand has structured its data collection to
permit testing for changes in the accuracy and thoroughness of record-
ing between 1981 and 1986 that could affect the study’s results.

A clear strength of the study is the highly detailed, condition-specific
assessment of quality based on medical record reviews. The findings will
be limited, however, to six medical conditions. Rand selected six condi-
tions that are relatively common-—and therefore directly represent a
substantial number of Medicare patients. Three other prerequisites
imposed by the study’s design were that the conditions have well-
defined criteria for diagnosis, that diagnostic and treatment practices
did not change appreciably between 1981 and 1986, and that needed
information on patient severity, process of care, and outcome be consist-
ently recorded in medical records. Only one of the six conditions
involves surgical treatment, even though the study plan originally called
for an equal nurber of medical and surgical conditions.

In contrast to the sophistication with which the quality of care for indi-
vidual cases is assessed, the Rand study deals with the preblem of ppS’s
protracted implementation through a fairly rudimentary before-and-
after pps comparison. Focusing on conditions that did not change appre-
ciably in diagnostic or treatment practice during that period helps some-
what in screening out other potential influences on quality, as does the
fact that the same hospitals are sampled for the 1981-1982 and 1984-
1985 cases. Nevertheless, the design of the Rand study will inherently
provide a stronger basis for assessing changes in patient severity and
quality of care over time for those six conditions than for attributing
those changes, if any, Lo Pps.

The work that HCFA has underway represents a substantial commitment
of resources to evaluating the effects of PPs on Medicare patients. The
two studies described above deal in different ways with the intrinsic
problems facing any study of prs effects, and each has corresponding
strengths and weaknesses. Are there alternative approaches available,
using existing data, that could provide more direct information on out-
comes than the Abt vrs Evaluation Analyses? Could such approaches
profitably expand on the information already generated by the Rand prs
Quality Impact Study”’

To some extent it is premature to pose these questions. Both the Abt and

Rand studies are in progress. When their results are available we will be
in a better position to judge what was learned from them and how their
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analyses might be usefuily extended. Nevertheless, the designs of these
studies make clear that the Abt research will not be able to link changes
in utilization patterns to outcomes, while the Rand findings can only
cautiously be projected to other types of medical problems.

With respect to the question of available alternative approaches, of
those examined and compared in chapters 2 to 6, one would appear par-
ticularly relevant to a before-and-after pps analysis. This is the
approach, also developed by Abt Associates, for the National Hospital
Rate-Setting Study discussed in chapter 4.

In part because it was designed fo answer a similar set of questions
about state prospective reimbursement systems, the approach of the
National Hospital Rate-Setting Study is potentialiy well-suited to
addressing the issue of Pps effects on Medicare outcomes. Many of the
state prospective reimbursement programs evolved over several years,
thus the study is structured to assess the effect of a specified interven-
tion over an extended period of time. Its adjustments for patient sever-
ity, although limited and perhaps distorted by an excess of predictor
variables, have the advantage of depending somewhat less than other
systems on diagnostic information. Secondary diagnoses are not used
and primary diagnoses serve mainly to identify “urgent care” and “elec-
tive surgery” cases.

Moreover, the data sets created for the National Hospital Rate-Setting
Study, extending from 1974 to 1983 and including all states (either indi-
vidually as prospective reimbursement states or in the residual nonpros-
pective reimbursement group), could be consolidated to form an
extensive set of national baseline data against which to evaluate post-
PPS changes. In other words, given relatively little effort to consolidate
and extend the National Hospital Rate-Setting Study data sets for
another 3 or 4 years, an assessment of national prs effects on patient
mortality and readmissions could be made quite analogous to those per-
formed for the state programs.®

Extension of the National Hospital Rate-Setting Study to the Medicare
prs program would be feasible and relatively inexpensive; however, the
overall validity of this approach requires a judgment based on more

"However, the analysis would focus more exclusively on changes over time. Because PPS was a
national program, comparisons across states would be limited to contrasts with a few states where
PPS was “waived.” Morcover, comparison with these states would not provide a particularly good
basis for examining PPS effects—-these states had the option not to adopt PPS precisely because they
had their own programs designed to achieve similar results.
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information than is currently available. As noted in chapter 4, the
designation of “urgent care” conditions, while intuitively appealing, has
yet to receive empirical testing. Moreover, the problem of systematic
errors in diagnostic coding would continue to bias the results of this
approach, if perhaps somewhat less strongly than approaches that
attempt to draw more out of diagnostic information. In short, substan-
tial questions remain on whether this approach would produce a valid
comparison of outcomes between the period immediately before and
after pps.

Ultimately, given the paucity of other relevant information in existing
administrative data sets and the critical need to adjust for variations in
patient severity in comparing outcomes, there is no way to finesse the
problem of systematic error in patient diagnostic codes. Credible analy-
ses of outcomes using administrative data depend on obtaining accurate
information about principal diagnoses and any comorbidities. Such
information does not now exist for the period immediately preceding
and following the introduction of Pps. Conceivably, such information
could be reconstructed, but it would require an extensive reabstraction
of medical records on a wide scale, both across time and diagnoses.
Morcover, any patient subgroups of potential interest would have to be
well represented in the sample of reabstracted cases. The effort that this
would require might more usefully be placed in other areas, such as
assessing the accuracy of data currently recorded for Medicare cases as
recommended in chapter 6.

The frustrations currently faced in attempts to analyze the effects of prs
underline the importance of systematically collecting baseline data prior
to any major program changes. By planning an evaluation of the pro-
grammatic change in advance, and designing a data collection strategy
to generate consistent. accurate, and relevant data prior to the imple-
mentation of the change, much stronger inferences about causation can
be made. Similarly, efforts to maintain the accuracy and consistency of
routine program monitoring data, and to implement and document uni-
formly any alterations in those data over time, will pay dividends in
future uses of those data for assessing the effects of program changes.

To summarize, analyses of the effects of prs on Medicare patient out-
comes could be performed using existing administrative data. However,
their results would remain open to challenge owing to at least two fac-
tors: the lack of comparable diagnostie data from the periods immedi-
ately before and after pps upon which to base adjustments for any
changes in patient severity, and the intrinsic difficulty of isolating the
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effects of PPs from other factors influencing Medicare patient outcomes
during its protracted implementation. Much of what can be learned
about ppPS effects on Medicare beneficiaries could emerge from the ongo-
ing HCFA studies. Once those studies have been completed, the potential

benefits of further analyses using administrative data can be more fully
assessed.
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Criteria for Evaluating Approaches to
Analyzing Medicare Outcome Data

Name of Approach:

Names of Principal Developers:

Source Documents:

a.

b.

A, General Purpose of the Approach

1. What is the basic unit of analysis: patient, provider, or
other?

2, For or across what groups have outcome measurements and
comparisons been made: hospitals, physicians, types of patients,
Medicare beneficiaries, etc.?

3. Has the approach been used for longitudinal analyses, cross-
sectional, or both?

B. Substantive Focus of Approach

1. what specific health care outcomes are monitored?
a.
b.
c.

2. For what range of medical conditions has this approach been
applied?
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3. How are the medical conditions operationalized (e.g., DRGs,
consol idated DRGs (describe), "cleaned"” DRGs (describe), clusters
of ICD-9-CM codes, etc.)?

4, Are there any additional conditions that the proponents of the
approach claim it could be extended to without additional
development? If so, list,

5. On what population has the approach been tested (e.g., types of
patients and providers, geograchic location, time period, etc.)?

6. If a sample was employed, what were the characteristics and
resulting limitations of the sampling procedure (e.g. size of
sample, numbers of sites and strata, degree of randomization,
etc.)?

7. What patient subgroups have heen separately analyzed using this
approach? Any problems with subgroup definition or identification?

8. What additional subgroups c¢ould be analyzed without further
development of the approach?

C. Severity Adjustment

1. Are the outcomes adjusted for individual patient risk or
severity of illness at time of hospital admission? T1f so, how?
Does the adiustment focus on the acuteness of the principal
diagnosis, the presence of unrelated comorbidities, or both? (List
all independent variables entered into any model used for risk
adjustment .)

2. Does the adjustment involve direct or indirect standardization
technigues?
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: =

3. Do the authors specify criteria for the inclusion or omission of
factors vsed in their procedures for the adjustment of risk? If
50, what are the criteria {e.g., empirical analyses, a riori
decision rules, clinical judgment, theory)? Were any factors
likely to be relevant (based on their prominence in the guality of
Care literature as a whole) neglected or rejected inappropriately
or inexplicably?

4, Does the adjustment distinguish between complications or
comorbidities present at admission and those that develop during
the hospital stay? I€f so, how?

5. Does the adjustment account for variations in admission
stringency within similar diagnoses across providers? If so, how?

|
‘ fa. What evidence is presented that any independent variables used
\ for severity adjustment represent a valid indicator of individual

‘ patient risk prior to admission?

6b. If a model is used for this purpose, has it been tested for
pias? 1If so, what tests were used and what did they show?

fc. Are any control variables used of questionable validity, such
as hospital characteristics, geographic location, or race?

D. Technical Adeguacy: Measurement Issues

1. ©Outcome Validity: Excluding severity issues, what evidence is
presented that the outcomes tracked represent valid indicators of
quality of care for the particular application in question {note

evidence for each variable)? What are the major limitations of
this evidence?

2. Reliability: What evidence is presented that the outcome
measures and i1indicators used as independent variables are reliable
for the particular application in guestion (note evidence for each
variable)? What are the major limitations of this evidence?

3
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3. Sensitivity: What evidence is presented that the outcome
measures and indicators used as independent variables are sensitive
measures for the particular application in guestion (note evidence
for each variable)? What are the major limitations of this
evidence?

E. Technical Adequacy: Analysis Issues

1. What specific analytical techniques are applied in this
approach (e.g., linear regression, logistic regression, recursive
partitioning, log linear modeling, discriminant analysis, etc.)?

2. What assumptions does this analytical technique make about
either the nature of the data elements individually or in relation
to each other (e.g., linearity, normally distributed, independent)?
How do these assumptions affect the application of this approach?

3. Does the analytical technique make any inappropriate
assumptions about the types of variables used, such as treating an
ordinal scale as an interval or ratio scale?

4. Does the analytical technigue employ significance tests? 1If
s0, are they used appropriately (e,g., using Poisson-based tests
for small samples of discrete events)? How vulnerable is the

approach to Type 1 (false positive) and Type 2 {false negative)
error?

5. Are proper adjustments made for any known limitations in the
reliability of the measures used?

F. Data Ouality Issues

1. What specific data elements does the approach require?

2. wWhat information is availahble on the effect of missing,
inconsistent or inaccurate data on the results produced?

_
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3. Does the approach incorporate any technigues to detect and
compensate for missing, inconsistent or inaccurate data?

G. Extent of validation

1. What independently derived evidence (e.q, from different data
sources, such as medical record reviews) has been developed which
tests the effectiveness of the approach in identifying cases, or
aggregates of cases such as hospitals, with genuine gqguality of care
problems?

", Summary

1. What known limitations (if any) would need to be overcome to
apply this approach for monitoring quality of care in the national
Medicare population?

2. 1In what areas is information lacking on which to base an
evaluation of this approach in terms of its potential use to
monitor gquality of care in the Medicare population {(identify areas
in terms of the above gquestions)?

3. If applied to existing Medicare data sets, what specific
guestions about gquality monitoring or assurance could the approach
address (e.,qg,, target poor providers for intensive review, identify
vulnerable patient populations, etc.)?

4. Considering the characteristics of the measures and analytical
technigues employed in this approach, to what extent should any
such inferences about quality of care received by Medicare
beneficiaries be qualified H»r constrained?

Page 122 GAO/PEMD-88-23 Medicare Patient Outcome Analyses




Appendix {1

Comments From the Department of Health and
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Note: GAQ comments
supplementing those in the
report text appear at the
end of this appendix.

RYTIS

Office of Inspector General

Washington, D.C. 20201

MAR 2 1 |988

Mr. Lawrence H. Thompson
Assistant Comptroller General
U.S. General Accounting nDffice
Washington, D.C. 20548

Dear Mr. Thompson:

Enclosed are the Department's comments on your draft report,
"Medicare: Improved Patient Outcome Analyses Could Enhance
Quality Assessment." The enclosed comments represent the
tentative position of the Department and are subiject to
reevaluat.ion when the final version of this report is received.

The Department appreciates the opportunity to comment on this
draft report before its publication.

Sincerel
Richard P. Kusserow
Inspector General

yours,

Fnclosure
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“omments of the Cupartment aof Health ang Human Services
on the General Accounting Office Oraft Report,
“Tmproyved Patient Outcome Analyses could Enhance Quality Assessment”

Overyview

At tne regquest of the ranking minority member of the Senate Special
Committee on Aging, GAQ examined the Health Care Financing
Administration's {HCFA's) approach to analyzing the quaility of care
received by Medicare patients. The primary question was whether HCFA
couls gotain more or better information to guide Medicare guality
assurance activities, using the administrative data on individual patients
that it already collects. The study focused on five objectives:

-—  to describe the analytical approaches HCFA currently employs to
anatyze existing Medicare administrative data on mortality and morbidity
as an indicator of the qual -ty of hospital care;

-—  to examine the uses that HCFA has made of these cutcome analyses
to guide quality assurance -n the Medicare program;

- to identify other approaches for conducting outcome analyses
which could be applied to Medicare administrative data;

-~ to assess the relative strengths and limitations of HCFA's and
other approaches in terms of their substantive focus and technical
quality; and

~—  to determine the feasibility of anmalyzing administrative data to
assess changes in Medicare cutcomes associated with the introduction of
the Prospective Payment System in 1983.

GAQ reports that a comparison of the 1886 and 1987 hospital mortality
analyses shows that HCFA has strengthened the technical guality of its
intramural analyses of Medicare outcomes based on administrative data.
HCFA's application of these analyses has so far been limited, and not
notably effective in identifying quality problems. In comparing HCFA's
intramural analyses with sis: relevant other approaches, GAO found that
additional improvements cou'd be made in the key area of patient severity
adjustment. Further, future analyses of Medicare outcomes would be more
credible and useful if the analytical approaches selected were more fully
validated, and the data which they analyze systematically checked for
accuracy and completeness.

While we believe the report to be quite thorough and scholarly in its
consideration of very complex issues and in its description of a number
of useful and practical recommendations, we have developed technical
comments which we believe deserve consideration in finalizing the report.
These comments follow our response to GAQ's recommendations.
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GAQ Recommendaton

That the Secretary of HHS direct the Administrator of HCFA to strengthen
HCFA's analyses of mortality data by testing and incorpgrating more
sopnisticatec adjustments for patient severity, especially adjustments
which explott more fully the available diagnostic information,

Department Comment

We cancur witn this recommengatizr in principle. However, the
methodclogies mentioned, RAMI and lisease Staging, being based solely on
billing data remain subject to sutstantial criticism. The problem of
adequately accounting for interhcspital differences in the severity of
illnesses of patients will not be satisfactorily resolved until recourse
is made to data in the medical record. This Tatter course has been chosen
by HCFA. A severity adjustment tool applicable to four high-risk
conditicns is being developed by HCFA for use by hospitals in responding
to the planned 1988 release of information on outcomes of
hospitalization. A Tonger-range effort, currently being undertaken by
HCFA, s the development of a unifirm ¢linical data set which would
automatically provide the neeged dita on the condition of the patient at ‘
the time of admission.

GAD Recommendation

That the Secretary of HHS direct tre Administrator of HCFA to employ data
for several years when analyzing outcomes such as mortality rates for
small groups of cases acro$s ing'vidual hospitals. Hospitals which
demonstrate a consistent patfern of observed cutcomes deviating
significantly from the expecfed Should be considered the prime candidates
for intensified review, in addition_to hospitals whose deviation beyond
the range of ezxpected mortality in a single year is based on a iarge
encugh number of cases to reduce tre sffect of random variation.

Department Comment

We concur with and have already implemented this recommendatian.
Multi-year analyses were perfarmed in preparation for the 1987 releasa.

In fact, such multi-year analyses {1984-1986, and outcomes of first
admissions in 1986 in addition <o Tast admissions) were carried out and
their results are briefly describeg in the last paragraph of the Technical
Appendix of the release. This effort will be continued.

GAQ Recommendation

That the Secretary of HHS direct the Administrator of HCFA to expand
HCFA's analysis of comparative outcomes among patient Subgroups, such as
these defined oy diagnostic amd demograpnic characteristics. 1f
supstantial differences in outcomes among such groups are found after
adjusting for differences in patvent séverity, HCFA should experiment with
strategies for targeting quality of care revicws based on Lnese anal yses.

- |
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Jepartment Comment

We agree that mortality rites alone do not adeguately measure how
effectively a nospital cares for its patients. Accordingly, we have
started an ongoing effor: involving all interested parties in improving
the accuracy of cutcome pradictions by refining the model and
methodology. We nope to empipy other measures which would contribute to
assessment of improvemenss in effectiveness of medical services. These
measures would make mare important the use of complete files and we are
working to define, measure and implement procedures to validate and ensure
file accuracy and complezeness.

GAQ Recommendation

That the Secretary of HHS direct the Administrator of HCFA to assess
periodically the relative strengths and Timitations of available
approaches for analyzing #edicare outcome data in terms of substantive
focus, technica) adequacy, and degree of validation {i.e., their overall
effectiveness in identifying patterns of patient care with quality
problems). These assessments should guide the selection of analytic
approaches used in future 4CFA reviews of Medicare cutcomes. HCFA should
ensure that analyses of vedicare outcomes from administrative files employ
approaches which have bezn validated to some degree through independent
data sources, and any resu ts oublicly released should describe the extent
of that validation.

Department Comment

We concur with this recommendation. The proper validation of statistical
analyses of variations in outcomes is a difficult matter and was discussed
above. A1l efforts are under continuous review and reevaluyation. The
usefulness of the techniques used in the 1987 analyses and possible
modifications, improvement, or full substitution with an alternative are
scheduled to be fully evaluated prior to initiation of 1988 analyses.

GAC Recommendation

That the Secretary of HHMS direct the Administrator of HCFA to evaluate
periodically tnrough medica’l record reviews of a naticnally representative
sample of Medicare patients the percentage of cases with missing and
inaccurate data in the Medicare Statistical System for each of the
inafvidual data elements used oy HCFA to analyze Medicare outcomes. The
results of such assessments should be publicly reported, and corrective
actian taken for those gata elements crucial for reliable cutcome
analyses. Meanwnile, all analyses of Medicare mortality rates and other
outcomes should 1nclude an =xplanation that their findings couid be in
error by an unknown amount -due to potential data inaccuracies.

Department Comment

We concur with this recomrmendation and have already undertaken studies,
mentioned in the report, .nd other tests to evaluate the appropriate
appraodacnes to this propiee.
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See comment 1.

See comment 2.

Now on p. 27.

See comment 3.

See comment 4

Toennical Comments

We believe that the report is si narrowly technical that it misses or, at
least, takes for granted tne =ost significant aspects nf HCFA's recent
efforts in this area. With the initiation of analyses of
hospitalization-associated mortality rates and of the monitoring of
outcomes, HCFA, prior to tne -ssuance of the congressional mandates to
undertake research on the evaluation of outcomes, shifted the focus of
attention from process-based to outcomes-based assessment of the quality
of mecical care. In addition, the adopticn of longitudinal follow-up
techniques for the assessment ot outcomes and the identification aof
mortality, morbidity, disability and cost as the outcomes to be measured
has resulted in a sound and practical approach for the determination of
the effectiveness of medical practices. We believe these points are lost
in the mass of technical detail in the report. Furthermore, we believe
that, as the 1987 analysis represents an analytical advance gver the 1986
analysis, it is largely beside the point to critique the methodology used
for the earlier study.

The GAD report's narrowly critical perspective is illustrated by a comment
on page 2-17 concerning the valigity of in- patient mortality: "Critics of
this measure point to its sensitivity to variations in average lengths of
stay. . . HCFA acknowledged this problem . . . ." Not stated is the fact
that this problem was recognized by HCFA staff in the course of the 1986
analyses and that HCFA staff were the most vocal and vehement critics in
the health services research community. Indeed, it was only the
persistence of HCFA staff in discussions with its statistical and health
services research consultants that prevented inpatient mortality from
being used again in the 1987 analyses.

On angther point of detail, in describing the monitoring studies, GAO
appears to distinguish readmissions from morbidity. In fact, morbidity is
defined in these studies as the deterioration of health to the point
reguiring medical intervention, whether in the inpatient or the outpatient
setting. Therefore, the analysis of morbidity subsequent to an
intervention such as a hospitalization has two components; i.e.,
readmissions and ambulatory care

The methodology adopted for the inalysis of variations in mortality rates
associated with hospitalization was not solely the choice of HCFA staff.
The techniques of Blumberg, CPHA and of the Rand NOS project were
presented to statisticians who functioned as contract consultants and to
external statistical advisers as aptions for active consideration.
Similarly, options for the classification of patients were presented,
together with supporting statistical analyses of predictive power and
stabil:ly, Yo a group of clinica’ advisers. The methedology and the
classification scheme adoptea were recommended Dy these external
advisers,
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See comment 5.

See comment 6.

See comment 7.

See comment 8.

Page 2

The 1986 analyses were alsc reviewed by external advisers and were
modified prior to the issuance of the Peer Review Urganizations (PROs)
Request for Proposal as a result of their recommendations. (The
introduction of the adjustment for state-average length of stay was,
however, purely a HCFA initiative because, at the time they were convened,
neither the advisers, nor KCFA staff for that matter, were aware of the
extent to which inpatient mortality was a biased measure.)

The GAO repcrt considers at ‘ength whether the 1986 release of "outlier
hospitals" was of any practical use. The answer to this question consists
of two parts: (1) whether the data were intrinsically useful, and (2)
whether the PROs were able to make effective use of the data. We think
the data were quite useful and we would cite interesting data from a New
York State Department of Health report dated December 1987. 0On pages v
and vi of the Executive Summary, it is stated that, in a ". . . study to
test and improve upon the HCFA model . . .," when "non-targeted" cases
were reviewed, ". . . 1 percent had care that caused or contributed to
patient deaths . . ." and that ". . . 2.6 percent of the cases in outlier
hospitals (identified in the HCFA release) were found to have problems
that caused or contributed to patient deaths." Although these statistics
are not tested for statistical significance, they tend to show that there
are discernible differences in cutcome in outlier and non-outlier
facilities. In addition, New York State did find that by ". . . targeting
rare-death DRGs. . .," they found 5.3 percent of cases in outlier
hospitals had problems contributing to patient deaths. Regarding the
utility of the information for PROs, the answer varies with the PRO. Some
found it useful, some did not. There is, however, no formal study which
describes the relative usefu ness.

GAO is emphatic on the need for validation but not completely clear on how
it is to be carried out, although it strongly implies that the method of
choice is medical record review, as was carried out by the New York State
Department of Health. We recognize that such an approach to validation is
supported by the research community and has been the mainstay of review of
gquality of care. However, we are continuing to study this issue as well
as other options as a means *o validate the data.

The GAO criticism of the Timited explanatory power (R-square) of the
models for the individual diagnostic categories in the 1986 and 1987
analyses, compared to the model for overall mortality, is based on a
fundamental misunderstanding. GAO states clearly the objectives of the
modeling; i.e., to account as completely as possible in the models for
factors other than the quality of care so as to be able to examine
specifically the variations in mortality rates attributable to variations
in the quality of care. The explanatory power of 4 model under these
circumstances will depend on how much variation is sought to be
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explained.  Thus, the model fer overall mortality must deal with
variations in mortality rates due to variations in diagnostic case-mix and
does so by specifying covariates which classify patients into diagnostic
categories which differ among themselves in risk of death. Hence, much
variation needs to be explained *n averall mortality, and is explained by
the diagnostic categories. However, this variation does not exist within
diagnostic categories and, hence, the model explains much less of the
variation. In both instances, % is the residual, unexplained variation
that is of interest because it represents the variations in the quality of
care, or would if severity of illness were adequately accounted for in the
model. There is, therefore, nothing “wrong" with the low R-square of the
models for the individual diagnostic categories. That they are
considerably lower than that for the model for overall mortality is fully
expected and guite appropriate.

See comment 9. Finally, the GAQ report has overlooked an additional bepefit of these
outcome studies; namely, to assess the impact of PPS on guality of care.
These studies provide information on trends over time and the analyses
performed to date cover the period of time over which the impact of PPS
can be assessed. These studies characterize the trends in
population-based and post-hospitalization mortality rates, in readmission
rates and volumes of ambulatory (morbidity) and supportive care
(disability). 1In addition, the detailed data they provide permit
objective assessment of a number of the points upon which GAD speculates;
e.g., the possibility of coding creep.
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GAQO Comments

The following are GA0’s comments on the Department of Health and
Human Services’ letter dated March 21, 1988.

Overall, HHS found the report “thorough and scholarly” and it generally
concurred with our recommendations. We have addressed in chapter 6
the specific comments submitted by the Department for each of these
recommendations. Here we respond to the additional “Technical Com-
ments” from the Department provided on our draft report.

1. The Department apparently believes that the scope of the report is
overly narrow or technical and ignores some of HCFA’s most significant
initiatives in the area of quality assurance. However, the scope of this
study was defined by our request from the Senate Special Committee on
Aging, and the issues addressed in the initiatives mentioned by the
agency—the relative merits of outcome-based as opposed to process-
based assessments of quality of care and the potential usefulness of lon-
gitudinal outcome analyses for determining the effectiveness of differ-
ent medical practices—:lie outside that scope.

While we appreciate and welcome the agency’s comments for putting the
report’s findings into a broader perspective, we believe that these lauda-
ble efforts should not obscure the relevance of improving analyses of
HCFA administrative data as they currently exist. The agency plans to
continue conducting such analyses—most notably the annual assess-
ment of hospital mortality rates—while the long-term development of
better measures and improved data sets goes on. The findings and rec-
ommendations of our report bear most directly on what could be done in
the relatively near term to enhance those interim analyses. In addition,
the steps we recommend should strengthen the basis for making more
fundamental improvements, by creating established procedures for sys-
tematically and periodically checking the accuracy of whatever data are
analyzed and for assessing the validity of the analytical approaches
used to examine those data.

2. We examined HCrA's first set of hospital mortality analyses in some
detail for two reasons. First, this enabled us to determine whether the
more recent analyvses were in fact “an analytical advance,” and to pin-
point where and how improvements had been made and where they
were less evident. Second, the general approach of analyzing hospital-
level data with mulitiple linear regression continues to have adherents
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within and outside of HCFA. Therefore, strengths and limitations associ-
ated with this approach are still relevant, even if the particular analyses
conducted by HCFA in early 1986 are unlikely to be replicated.

3. The Department appears dissatisfied with our description of the way
HCFA defined morbidity in its monitoring studies. In fact, the report
states quite explicitly that HCFA analyzed morbidity in terms of hospital
readmissions and the costs of ambulatory care. (See p. 41.) However, the
report goes on to raise some questions about the validity of both these
indicators as measures of the core concept of morbidity.

Readmissions are an imperfect gauge of morbidity because factors other
than health status or severity of illness enter into decisions to admit
patients to the hospital. These factors include variations in medical
practice among physicians, as well as differences among patients in
their desire for hospital-based treatment and access to nonhospital alter-
natives (such as home health care by professional caregivers or family
members).

Similarly, the costs of ambulatory care imperfectly reflect morbidity
because of variations in the types and amounts of treatment that
patients desire, as well as in the charges made by different physicians
for equivalent services. Some morbidity may not be detected by either
rehospitalization or ambulatory care charges, depending on patient pro-
clivity to seek care and the availability of alternative forms of treatment
other than acute inpatient and ambulatory care.

4. At several points in the report, we note HCFA'S consultation with
external statistical and clinical experts. (See p. 19 and 24.) Our main
criticism of HCFA’s implementation of the 1987 hospital analyses did not
concern a lack of input from outside experts, but rather, the lack of vali-
dation based on independent data sources, such as hospital site visits or
medical record reviews. Experts could help 1icFa to choose wisely among
alternative analytical strategies; however, such consultations cannot
substitute for validation of the analytical approach adopted. Only a crit-
ical examination of the assessments generated by the chosen approach
can provide a firm indication of how well it works in practice to identify
potential quality of care problems.

5. In our view, the data cited from the New York State Department of
Health do not support the utility of HCFA's 1986 hospital mortality anal-
yses. First, they do not refer to the outlier hospitals identified by HCFA,
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but instead, to hospitals designated as outliers in the Health Depart-
ment’s own regression analysis, which differed substantially from
HCFA’s approach. The New York analysis used New York State, rather
than national data, combined the acute myocardial infarction DRGs, elim-
inated specialty hospitals, dropped the average length of stay variable,
and added a separate case-mix variable.

Second, only 5 of the 10 high mortality outliers identified in the New
York analysis coincided with high outlier hospitals in HCFA's analysis.
Moreover, the “non-targeted cases,” which HCFA compares to these out-
lier hospitals, were identified in a completely separate analysis by the
New York Department. of Health which sought to identify characteris-
ties of individual patients (as opposed to hospitals) that might serve to
indicate quality of care problems. Because these “non-targeted cases”
were defined by their lack of any of the 11 patient characteristics being
tested as indicators of poor quality care, they are unlikely to reflect an
average level of quality problems. Likewise, the 2.6 percent of cases
with confirmed problems from the outlier hospitals is not indicative of
overall guality problems at those hospitals because they do not repre-
sent their full patient populations—only patients in DRGs for which that
hospital had a mortality rate higher than the state average were sam-
pled for this review

6. While we did not ask rros how useful they found the 1986 hospital
mortality analyses overall, chapter 3 documents in considerable detail
the outcome of the single instance where HCFA required virtually all the
PROS to apply these analyses: that is, the evaluation of the outlier hospi-
tals for possible inclusion in PrO quality of care objectives. The results of
our survey are consistent with HCFA's view that the exercise was more
useful for some PROs than for others. The 13 hospital outliers that prO
medical review subsequently confirmed as having quality problems,
together with the six judged to have possible problems, were distributed
among 10 states, leaving 41 states with no hospitals in either category.
At most, two hospitals from the outlier lists were confirmed to have
quality problems in any one state, although one state reported four hos-
pitals likely to have quality problems.

7. We are uncertain whether HHS is referring here to the validation of
analytical approaches for examining outcomes or validation of the data
being analyzed. With respect to validating approaches to outcomes ‘anal-
yses, our view, stated on p. 17, is that there is no one “method of
choice.” Rather, the appropriate source and method will vary, depend-
ing on the relevant quality issue. Medical records are likely to be the
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best source for many purposes, particularly when the process of care is
at issue, but there are a number of areas where they contain relatively
little information.

For example, medical records typically describe the procedures a patient
has undergone, but convey little insight on how well those procedures
were performed. Therefore, exclusive reliance on medical record review
may provide less than optimal validation of approaches for assessing
patient outcomes.

Checking the accuracy of data elements recorded in administrative data
files is another matter. Here the issue is basically the correspondence of
the computerized data set to information found in medical records, such
as diagnoses and procedures. For this purpose, medical record reviews
of representative samples of cases are the only logical source.

8. We have revised our discussion in chapter 2 to clarify the problem we
see with regression analyses that have very limited explanatory power.
We agree with the Department that these regression equations are
intended to account only for that portion of variation in mortality rates
that reflects differences in patient severity. We also agree that these
equations inevitably represent an imperfect adjustment for patient
severity, so that the unexplained variance in fact reflects, in addition to
random variation, both differences in quality of care and differences in
patient severity that have not been accounted for in the model.

We have no way of knowing how much of the unexplained variance rep-
resents quality differences and how much represents imperfect severity
adjustment. However, as the total proportion of variance accounted for
by these models gets very small—the nine DRG specific models range
between 0.3 and 6.8 percent of variance explained—the rationale for
using these equations to compute expected mortality becomes increas-
ingly weak,

If on the one hand, the model in fact adjusts well for severity, it neces-
sarily follows that severity has little to do with variations in outcomes
among hospitals for the condition or procedure being analyzed—in
which case there seems little point in making a severity adjustment at
all. A simple comparison of observed mortality rates would be more
direct and serve equally well.

If on the other hand, patient severity does play a major role in determin-
ing variations in hospital outcomes, adjustments based on a regression
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equation with a low R-squared would only encompass a small part of the
relevant differences in patient condition. In other words, the adjustment
is either unnecessary or inadequate, though without independent vali-
dating evidence for the approach, we cannot say which.

9. Chapter 7 specifically addresses the question of what would be
required to use administrative data to assess the impact of Pps on qual-
ity of care. There we lay out in detail the problems involved in obtaining
comparable baseline data from the pre-prs period, as well as the diffi-
culty of isolating the effects of pps from other factors that influenced
Medicare patient outcomes over the years in which pprs gradually took
effect. We also note the ways in which studies sponsored by HCFA to
explicitly examine pps effects have dealt with these issues.

However, in this comment the Department seems to ignore the HCFA
studies designed to focus on Pps impacts. Instead, it apparently refers to
the HSQB monitoring systems described in chapter 2, and perhaps the
SysteMetrics application of Disease Staging. Neither of these analyses
addresses the particular analytical problems raised by suspect diagnos-
tic data from the pre-pps era or the protracted implementation of pps. In
fact, HsQB's limited analysis of pre-pps outcomes specifically excluded
any adjustment for diagnoses because of the absence of adequate data.
In this comment, the Department disregards these concerns and implic-
itly asserts that pprs effects, as well as related issues such as the extent
of systematic change in diagnostic coding associated with the transition
to prs {i.e., “coding creep’™), can be assessed without data from the
period which preceded the implementation of prospective payment. For
all the reasons described at length in chapter 7, we strongly disagree.
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