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Dear Colleagues:

On behalf of California’s Office of Statewide Health Planning and Development
(OSHPD), I am pleased to preface our latest report on the outcomes of care in
California’s hospitals.  These outcome studies, mandated by legislation (Assembly Bill
524) signed by Governor Wilson in 1991, are based on data routinely abstracted from
hospital medical records and reported to OSHPD for every patient discharged from a
California hospital.

This third report on heart attack mortality rates expands and improves upon earlier
studies using a larger body of data, refined risk-adjustment methods, and linkage to
death certificate information.  The study, therefore, represents an important contribution
in efforts to evaluate the quality of health care provided throughout the state.

OSHPD had overall responsibility for the project.  Andra Zach, R.R.A., M.P.A.,
served as coordinator.  The statistical studies were performed by a distinguished team
of researchers from the University of California medical schools at Davis and San
Francisco, led by Patrick S. Romano, M.D., M.P.H., and Harold S. Luft, Ph.D.  In
addition, the Project had the benefit of valuable suggestions from several advisory
bodies: the California Health Policy and Data Advisory Commission; its technical
advisory committee, made up of representatives of the health services research,
hospital, nursing, medical, health information and consumer communities; and from a
panel of clinical experts in the field of cardiovascular disease.

OSHPD’s primary goal in conducting such studies on outcomes of care, and
reporting the results, is to improve the quality of hospital care available to all California
citizens.  The report provides hospitals with systematic information about their patient
care results in comparison to other facilities, and encourages them to examine their
processes of care to determine those which result in the best outcomes.

The AB 524 legislation responded to needs expressed by health care purchasers,
providers and consumers to have publicly available information that objectively
compares hospital performance in patient care.  The legislation called for selection of
medical, surgical, and obstetrical conditions for study of outcomes of hospital care.  The
first conditions selected were heart attack (acute myocardial infarction), back surgery
(cervical and lumbar disk excisions), and maternal outcomes of obstetrical care (vaginal
and cesarean deliveries).  Several reports related to these studies have already been
published.  A study on the outcomes of care of hip fractures is in progress.



The Office of Statewide Health Planning and Development has made a long-term
commitment to provide public information describing the quality of care delivered in
California hospitals and, eventually, in other settings of care as well.  With the
assistance of its advisory bodies and colleagues in the health care community, the
Office seeks continued improvements in data collection and analytical methods so as to
enhance our ability to evaluate the performance of California’s health care institutions.

The Office welcomes your comments and suggestions regarding these reports.

Sincerely,

David Werdegar, M.D., M.P.H.
Director
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Overview Report on Heart Attack

The California Hospital Outcomes Project is an initiative mandated by the State of
California, and conducted by the Office of Statewide Health Planning and Development
(OSHPD), to develop public reports comparing hospital outcomes for selected
conditions treated in hospitals throughout the state.

The Report on Heart Attack is intended to encourage all California hospitals to improve
their care and give credit to the hospitals that are the leaders.  It can also help insurers,
employers, and consumers to select hospitals based on quality of care.

The California Hospital Outcomes Project

Heart attacks (acute myocardial infarctions or AMIs) were chosen as one of
the first conditions to be reported upon by the California Hospital Outcomes
Project because they are important, common, and deadly.  Every year
approximately 40,000 heart attack patients are admitted to 400 California
hospitals.  More than 5,000 of these persons die.

The mortality rates published in previous heart attack reports have been
used in many ways.  Hospitals have used their results to evaluate and
improve their quality of care.  Payers have used the reports to contract with
the best hospitals.  Consumers have used the reports to make more
informed decisions.

The results published in this report are useful because:

•  They have been risk-adjusted.  Patient age, sex, type of heart
attack, and chronic diseases were used to adjust for differences in
patient risk when calculating hospital mortality rates.

•  They have been validated.  A sample study showed that hospital
data reported to OSHPD corresponds closely to clinical information in
the medical record.  Variations in the way hospitals report their data to
OSHPD do not significantly affect hospital results.  The validation
study also showed that, in general, low-mortality hospitals treat heart
attacks more aggressively than high-mortality hospitals.

 Content of the Report on Heart Attack

 This is the third report on heart attack. The first report was published in
December of 1993 and  the second report was published in May of 1996.
This year’s report includes heart attack cases from 1991 through 1993.
Although 1991 and 1992 cases were included in last year’s report, results



Page 2 California Office of Statewide Health Planning and Development

shown in the current report may be different because the methodology has
been improved. These improvements include:

 
•  Linking with Vital Statistics records to ascertain deaths occurring

outside the hospital.
•  Refining certain patient risk-factor definitions based on the findings of

the 1996 validation study.
•  Using six months of pre-heart attack hospital records to more

completely describe patient risk factors.

This year’s report consists of five components:

The User’s Guide (Volume 1) is intended for all those interested in hospital
performance including hospital staff, employers, government agencies,
health plans, and insurance companies.  This volume provides a brief
description of the study background and methods.  It also contains two tables
that display the results for individual hospitals based on heart attacks that
occurred between 1991 and 1993.

The Technical Guide (Volume 2) is intended for health services researchers,
health care providers, and others interested in the statistical methods used to
calculate risk-adjusted death rates.

The Detailed Statistical Results (Volume 3) contains the numerical results for
individual hospitals upon which the classifications in the User’s Guide are
based.  In addition, there are tables that aggregate the results to the county
level. It also contains a graphical representation of both individual hospital
and county-wide results, which can be used to examine annual trends.  An
electronic version of the tables is available on diskette.

The Hospital Comment Letters (Volume 4) is intended to give readers of the
Report on Heart Attack an appreciation of its strengths and weaknesses from
the hospitals’ perspectives.

The Hospital Guide accompanied patient specific information that was sent to
each hospital several weeks before the Report on Heart Attack was
published. Hospitals used this information to prepare their comment letters,
which are provided with each volume of the report.  More importantly,
hospitals and their physicians can use this information to target areas where
heart attack care might be improved.

To obtain these documents contact:

Office of Statewide Health Planning and Development
Data User’s Support Group
818 K Street
Sacramento, CA 95814
(916) 326-3802

Documents, excluding the Hospital Guide, are available on the
internet at http:\\www.oshpd.cahwnet.gov
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Section

1 Summary of Hospital Letters

The major issues raised by hospitals in these letters are summarized in this section, with
the most frequently cited concerns listed first.  There is a response to each issue,
acknowledging the limitations of the study and describing the progress that the Office of
Statewide Health Planning and Development (OSHPD) has made in addressing
hospitals’ concerns.

This report is one of many steps in a long and important process.  OSHPD looks forward
to working closely with hospitals over the next several years to improve the quality of the
data and the scope of the medical conditions included in the studies.

The Study Includes Old Data (1991-1993) That Do Not Reflect Current Practices

Hospital Comments:  Many hospitals pointed out that medical and surgical
practices have changed significantly since 1991-1993.  In addition, many
hospitals described recent improvements in how they treat AMI patients.
Hospitals questioned whether it was appropriate to use 1991-1993 data to
advise consumers, purchasers, and providers of health care in 1997.

Response:  Recent data are clearly more useful than older data in
comparing hospital outcomes.  However, there are two limiting factors.  First,
it takes 12 to 18 months for hospitals to submit, and for OSHPD to edit and
compile, patient discharge abstracts.  Another year is needed to develop risk-
adjustment models and calculate outcome rates, followed by six months to
solicit comments from hospitals and to prepare, print, and disseminate the
official report.  Therefore, data after December 31, 1993 could not be used in
this year's report.  However, OSHPD is examining alternatives to accelerate
the process, based on recommendations from the California Health
Information Committee.  Second, most hospitals have too few cases in one
year to provide meaningful results.  When a hospital has very few cases in a
given period, one has little confidence in its outcome statistics because
chance variation is so important.  By combining several years of data,
hospital outcome statistics become more reliable and more useful.

Additional Risk Factors Should Have Been Included in the Models

Hospital Comments:  Many hospitals noted that the risk-adjustment models
omitted important predictors of mortality which were not available from
discharge abstracts.  These omitted risk factors may explain some of the
observed variation in mortality rates across hospitals.  In other words, certain
hospitals had a disproportionate number of high-risk patients who could not
be recognized as high-risk because of inherent limitations of the Patient
Discharge Data.
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The most commonly cited examples of this problem were "do not resuscitate"
orders and pre-hospital cardiac arrests.  Patients with severe medical
problems frequently ask their doctors not to resuscitate them if their heart or
lungs stop working.  This decision is recorded in the medical record as a "do
not resuscitate" (DNR) order.  Patients with DNR orders have a high risk of
death, both because of their underlying medical problems and because they
are not candidates for life-prolonging interventions.

Other unmeasured risk factors for death after AMI that were mentioned in
hospitals' comments include the time from onset of symptoms to arrival in the
emergency room, physiologic measures such as the Killip classification, and
contraindications to or refusal of therapies designed to limit infarct size, such
as thrombolysis.

Response:  It clearly would have been desirable to adjust for these risk
factors, but OSHPD could not do so because of limitations in the Patient
Discharge Data Set.  Hospital comments in this area are especially
appreciated, because California's Health and Safety Code provides a
mechanism for adding new data elements to improve future outcome studies.
Hospitals' suggestions in 1993 were incorporated into recommendations to
the California legislature, some of which were adopted into law in 1994.  This
law authorized the creation of a new set of variables, effective January 1,
1996, indicating whether each diagnosis was present at admission.  This bill
also authorized OSHPD to collect information about DNR orders.  In
December, 1997 OSHPD will publish a notice of proposed changes to
regulations to implement the collection of DNR information on discharges
occurring on or after January 1, 1999.

In the meantime, it is not appropriate for hospitals to recalculate their death
rates after excluding DNR patients because: (1) DNR patients are not pre-
destined to die, but simply choose not to receive certain therapies; and (2)
DNR orders may be written or discontinued at any time, even after patients
experience complications, so they may reflect previous errors in the process
of care.  The AMI Validation Study showed that only 40 percent of DNR
orders among AMI patients were written on or before the date of admission.
Among the patients whose DNR orders were written at least one day after
admission, 11 percent received thrombolytics and 15 percent underwent
either angioplasty or coronary bypass graft surgery during the AMI
hospitalization.

The AMI Validation Study identified four other clinical risk factors that would
significantly improve the risk-adjustment models used in this report: heart
rate and systolic blood pressure at presentation, cardiac arrest within 24
hours before presentation, and clinical evidence of shock at presentation.
These results have been presented to the California Health Information
Committee and may lead to future legislative or regulatory changes to the
Patient Discharge Data Set.
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Of course, unmeasured risk factors bias the results in this report only if they
are distributed unevenly across hospitals.  In fact, the AMI Validation Study
found no evidence that patients at high-mortality hospitals are significantly
higher risk, based on these physiologic factors, than patients at low-mortality
hospitals.  Unmeasured risk factors explain less than 10 percent of the
difference in risk-adjusted death rates between these sets of hospitals.

Clinical Risk Factors (Comorbidities) Were Underreported

Hospital Comments:  Many hospitals worked very hard to link data from this
project with their own medical record systems, so that they could review
individual medical records.  Several facilities acknowledged that they had
failed to code some clinical risk factors, because these diagnoses either did
not affect reimbursement or seemed unimportant.  Congestive heart failure,
pulmonary edema, and shock are cited often as examples.  If a hospital
failed to code these diagnoses, OSHPD's estimate of that hospital's risk-
adjusted death rate would be too high because the estimate of the expected
death rate would be too low.

Response:  OSHPD recognizes that the discharge data system has only
recently been used to study outcomes at individual facilities, so hospitals may
not have been expecting their discharge abstracts to be used for this purpose
in 1991 and 1992.  Indeed, some risk factors might have been construed as
unimportant or irrelevant by the people responsible for abstracting and
coding medical records.  Many hospitals visibly improved their coding
practices during and after 1993, when the first report of the California
Hospital Outcomes Project was published.

By law, hospitals must report to OSHPD all diagnoses that "affect the
treatment received and/or the length of stay."1  Specifically, reportable
diagnoses include "conditions that affect patient care in terms of requiring:
clinical evaluation... therapeutic treatment... diagnostic procedures...
extended length of hospital stay... increased nursing care and/or
monitoring."2  According to these guidelines, conditions that require inpatient
evaluation or treatment (e.g., laboratory tests, medications) should always
be reported.  Hypertension, shock, diabetes, and congestive heart failure are
clear examples of such conditions.  Hospital coders should consult with their
medical staffs to confirm that the risk factors in these models indeed affect
the care of their patients.

Some of the Cases Were Improperly Included

Hospital Comments:  Several hospitals pointed out that some of the
patients included in this report did not have objective evidence of myocardial
infarction.  These patients may have been admitted for an acute cardiac

1. The California Hospital Discharge Data Reporting Manual, January 1985.  Title 22, California Code of Regulations,
Division 7, Chapter 10, §97212(e)(11)
2. Coding Clinic, Second Quarter 1990, 12-13; ICD-9-CM Coding Handbook, 1991 Revised Edition, 24.
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complication, such as ventricular tachycardia, and assigned a presumptive
secondary diagnosis of AMI.  Other patients may have been admitted to "rule
out myocardial infarction."  If no alternative diagnosis, such as angina
pectoris, is documented, official coding guidelines dictate that "rule out
myocardial infarction" be coded as a principal diagnosis of AMI.  Finally, a
few AMI patients reportedly met one of the stated exclusion criteria, such as
transfer from a skilled nursing facility, but were nonetheless included in the
analysis.

Response:  Misdiagnosed or miscoded AMIs are an important problem that
has been explored in several previous studies.  As much as possible has
been done to identify and exclude these cases.  Complete resolution of this
problem will depend on future improvements in coding and reporting
practices.  In addition, physicians should be advised not to diagnose an AMI
in the absence of at least one, and preferably two, clinical criteria (e.g.,
symptoms, electrocardiographic changes, enzyme elevations).  Results from
the AMI Validation Study show that only 3.1 percent of the included AMIs
should have been coded with other principal diagnoses.  This number is
much lower than numbers that were reported from similar studies in the
1980s.

It appears that most of the unrecognized transfers are attributable to errors in
reporting "source of admission."  The California Hospital Discharge Data
Reporting Manual states that "patients with two sources of admission must
be coded according to the site of the patient's first examination or
treatment."  This sentence implies that patients transferred from an outlying
hospital or SNF/ICF to a receiving hospital's emergency room should be
assigned an admit source of hospital, SNF, or ICF.  New regulations
implemented on January 1, 1995 will eliminate the confusion between source
categories and resolve this problem.

The Results Are Uninformative or Unreliable for Low-Volume Hospitals

Hospital Comments: Several hospitals with relatively few cases commented
that the data have little value to them.  A low-volume hospital is extremely
unlikely to be classified as "significantly better than expected," no matter how
outstanding its quality of care, because the role of chance is too great.
Substantial concern was expressed about the unreliability of risk-adjusted
mortality rates based on small numbers of patients.  Several cancer hospitals
and hospitals without emergency departments noted that their patient
populations are not only small, but also highly atypical.

Response: It is true that some low-volume hospitals may provide
outstanding care, but this hypothesis cannot be tested.  No statistical method
would permit characterization of low-volume hospitals as "significantly better
than expected," unless an inordinately high risk of misclassifying larger
hospitals is accepted.  Of course, low-volume hospitals are also unlikely to be
classified as "significantly worse than expected."  This problem has nothing
to do with the validity of the study; it is inherent to statistical analysis.  In
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response to similar comments from hospitals in previous years, OSHPD has
included a new symbol (!) to indicate those hospitals that had no deaths, but
treated too few heart attack cases to be classified as significantly better than
expected.  Small hospitals were not excluded from this report because
Californians are interested in the outcomes of care at all hospitals in the
state, not just large hospitals.  Only by examining the performance of all
hospitals against statewide norms can current problems and opportunities be
understood.

Process of Care Data Are More Useful

Hospital Comments:  Many hospitals noted that they actively participate in
Genentech's National Registry of Myocardial Infarction, the Health Care
Financing Administration's (HCFA's) Cooperative Cardiovascular Project, or
internal programs that monitor processes of care for AMI patients.  Data
describing the use of aspirin, beta blockers, and thrombolytic agents were
widely felt to be more useful than data describing risk-adjusted mortality.
Some hospitals urged OSHPD to link its data with process-of-care data from
HCFA or California Medical Review, Inc.

Response:  Neither risk-adjusted outcome studies nor process-of-care
studies tell a complete story.  Risk-adjusted outcome studies, such as the
California Hospital Outcomes Project, help to identify the health care
providers with best practices as well as the providers that deserve special
attention.  They provide a "bottom line" view of the effectiveness of health
care, similar to the financial statement of a business or the transcript of a
college graduate.  However, they are quite difficult for hospitals and
physicians to interpret.  When a hospital or physician group is told that its
risk-adjusted outcomes are worse than average, it immediately wants to
know why, so it can fix the problem.  Risk-adjusted outcome studies cannot
answer this vital question.  Hence, hospitals undertake process-of-care
studies, alone or in collaboration with other institutions, to ascertain the
reasons for better or worse outcomes.  But process-of-care studies should
not be used in isolation, because good processes do not always lead to good
outcomes.  Many of the factors that influence AMI outcomes are still poorly
understood.

The AMI Validation Study found that low-mortality hospitals (identified in a
previous edition of this report) started aspirin with 6 hours of presentation
more often than intermediate and high-mortality hospitals (35 percent versus
25 percent and 26 percent, respectively).  Low-mortality hospitals used
heparin more often than other hospitals, among eligible patients (79 percent
versus 60 percent and 70 percent, respectively).  Finally, low-mortality
hospitals performed or referred patients for early revascularization more
often than other hospitals (9 percent versus 4 percent).  Other studies have
also confirmed the link between outcomes and processes of care for AMI
patients.  OSHPD strongly encourages hospitals to collect and disseminate
process of care information, but its statutory mandate is to study risk-
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adjusted outcomes, which are easier for consumers, purchasers, and payers
to understand.

Differences in Coding Practices May Affect the Validity of the Results

Hospital Comments:  Several hospitals noted that coding practices are
quite variable across hospitals.  Part of this variation relates to differences in
the availability of important information in the medical record.  The
International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM), was never intended to be used for comparing hospital
outcomes, so coding guidelines are often vague and allow physicians
considerable discretion in diagnosing complications.  In the absence of
standard definitions, different coders may interpret ICD-9-CM in different
ways.

Response:  These concerns are well founded.  Coding guidelines are vague
in some areas, and therefore subject to interpretation.  This problem was
addressed by appointing a coding expert to each advisory panel and by
carefully reviewing professional coding publications.  In addition, OSHPD
staff have worked very closely with hospitals, both directly and through the
California Health Information Association, to improve the uniformity and
validity of hospital discharge data.  The AMI Validation Study showed that
variations in reporting risk factors explain at most one-quarter of the
difference in risk-adjusted death rates between high-mortality and low-
mortality hospitals.

Hospitals Should Not Be Charged with Deaths that Occur after Discharge

Hospital Comments:  Some hospitals expressed concern that when a
patient died after being transferred from one hospital to another, the case
was counted only once and the death was attributed to the first hospital.  This
approach was perceived as being unfair to hospitals that do not perform
specialized procedures.  Several hospitals were dismayed that all deaths
occurring within 30 days of admission were counted, regardless of the
immediate cause or location.  Some of these deaths may not have been
related to the patients' AMI, or to the quality of care during the AMI
hospitalization.  Extraneous factors, such as adherence to therapy and
outpatient follow-up, may confound comparisons of total 30-day mortality.

Response:  Rather than being a source of bias, the linkage of serial
hospitalizations and the attribution of outcomes to primary facilities is a
strength of this study.  If this had not been done, the analysis would have
been severely biased against hospitals that have open-heart surgery
facilities.  Referral centers would have shown high risk-adjusted mortality
rates because all of their patients who died would have died at their facilities.
Conversely, small hospitals would have shown very low risk-adjusted
mortality rates because many of their patients who died would have died
elsewhere.  Linking serial hospitalizations created a "level playing field" so
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that small hospitals and referral centers could be directly compared.  In
addition, the hospital that initially receives an AMI patient decides when,
where, and how to transfer that patient.  These community hospitals should
share the responsibility for the ultimate outcomes of their patients.

In response to comments submitted by hospitals and researchers in previous
years, OSHPD slightly modified the AMI outcome variable from 30-day
inpatient mortality (12.5 percent frequency) to 30-day total mortality (14.6
percent frequency).  This improvement removes any bias due to variation in
the average length of stay across hospitals.  Hospitals can no longer reduce
their risk-adjusted mortality rates with early discharge of AMI patients.

Deaths among AMI patients for unrelated reasons cannot be excluded, for
three reasons: (1) without detailed information about the date, severity, and
treatment of each diagnosis, we cannot identify which diagnosis led to death;
(2) the true cause of death can often be established only by autopsy, yet
relatively few AMI fatalities are autopsied; and (3) the AMI is probably a
contributing cause, even if it is not the underlying cause, of a substantial
majority of these deaths.  Previous studies have shown substantial error in
the attribution of "cause of death" on death certificates, especially among
patients with multiple contributing factors.  These factors might be identifiable
from the "multiple cause of death" file, but this file was not available when the
present study began.

Admission Practices Vary Widely among Hospitals Without Catheterization
Laboratories, Skewing the Population of AMI Patients at Some Hospitals

Hospital comments:  Some hospitals without catheterization laboratories
argue that they refer all AMI patients who are candidates for urgent
catheterization directly from their emergency rooms (without admitting them
first).  As a result, the AMI patients that remain tend to be too ill to transfer.
These hospitals implicitly speculate that other hospitals without
catheterization laboratories may admit the same subset of patients who
require urgent catheterization, if only for a few hours.  This report is based
entirely on inpatient data, and may therefore be biased.

Response:  This concern is speculative, but may be quite valid.  Since
OSHPD does not collect emergency room data, there is no evidence to
support or refute this argument.  Ideally, the risk-adjustment models used in
this report would fully account for the clinical differences between patients
who are stable for transfer and those who are not.  OSHPD recognizes,
however, that its current risk-adjustment models are unlikely to meet this
standard.  Continued attention will be directed to improving the risk-
adjustment models, and possibly collecting emergency room data, in future
years.
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Section

2 Hospital Letters

The law that created the California Hospital Outcomes project specified that hospitals
and their medical staff be given 60 days to review a draft of this report, along with the
patient data on which it is based.  Hospitals and their chiefs of staff were encouraged,
but not required, to submit written comments.  These comments have been published as
part of this report, so that readers can better appreciate this report’s strengths and
limitations.




























































































































































