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affecting "entrance" to health services
(i.e., barriers and delays in seeking care
and overall patterns of underutilization)
and of the factors affecting AMA dis-
charge rates, which may be viewed as
inappropriate "exit" from such
serVices10-14

Since regional data systems are now
widely available, it is possible to monitor
these processes more systematically.
These rates can be linked more directly to
the relationships between medical and so-
cial problems in regional populations and
to the pressures imposed on medical man-
agement by different forms of reimburse-
ment as they change the character of in-
patient care. AMA discharges represent
many of the problems (e.g., those related
to drugs, alcohol, psychiatric conditions,
and indigent care) that public health agen-
cies address. The percent of AMA dis-
charges may in time take its place among
other indicators ofincidence rates and use
of health services in a population and help
document progress (or the lack of it) in
solving larger social problems. O]

Acknowledgments
The authors express their appreciation to the
Delaware Valley Hospital Council. The opin-
ions and interpretations expressed in the paper,
however, are the authors' alone and do not rep-
resent those of the Council. The authors also
acknowledge Woollcott Smith, PhD, ofthe De-
partment of Statistics at Temple University for
assistance with the analysis.

References
1. Lee TH, Short LW, Brand DA, Jean-

Claude YD, Rouan GW, Goldman L,
Chest Pain Study Group: Patients with
acute chest pain who leave emergency de-
partments against medical advice. J Gen
Intern Med 1988; 3:21.

2. Schindler BA, Blum D, Malone R: Non-
compliance in the treatment of endocardi-
tis: The medical staff as co-conspirators.
Gen Hosp Psychiatry 1988; 10:197.

3. Kaye M, Bourgouin P, Low G: Physicians'
noncompliance with patients' refusal of
life-sustaining treatment. Am J Nephrol
1987; 7:304.

4. Schlauch RW, Reich P, Kelly M: Leaving
against medical advice.N Engl J Med 1979;
300:22.

5. Grizzle JE, Starmer CF, Koch GG: Anal-
ysis of categorical data by linear models.
Biometrics 1969; 29:143.

6. SAS Institute Inc.: SAS User's Guide: Sta-
tistics, Version 5 Ed. Cary, NC: SAS In-
stitute, 1985; 171-253.

7. Health Systems International: DRG: Diag-
nosis-Related Groups Definition Manual,
4th Rev. New Haven: Health Systems In-
ternational, 1987.

8. Federal Register, Sep 1, 1987; 52:109,
33101-14.

9. Chandrasena R: Premature discharges: a
comparative study. Can J Psychiatiy 1987;
32:259.

10. Anderson: R. A Behavioral Model ofFam-
ilies' Use of Health Services. Research Se-
ries No. 25. Chicago: Center for Health Ad-
ministration Studies, University of
Chicago, 1968.

11. Suchman EA: Stages of illness and med-
ical care. J Health Soc Behav 1965; 6:114-
128.

12. Kosa J, Robertson LS: The social aspects
of health and illness. In: Kosa J, Zola IK
(eds): Poverty and Health: A Sociological
Analysis. Cambridge, MA: Harvard Uni-
versity Press, 1975; 40-79.

13. Mechanic D: Medical Sociology: A Com-
prehensive Text. New York: [The] Free
Press, 1978.

14. Janz NK, Becker MH: The health belief
model: A decade later. Health Educ Q
1984; 11:1-47.

1991V~~~~~~~~~~L ~ ~ ~ ~.No.........

..

An Evaluation of the Use of the
Statewide Planning and Research
Cooperative System of New York
State as a Resource Planning Tool for
HIV Infection
Gerald I. Kaufinan PhD, MCS, George T. DiFerdinando, Jr, MD, MPH,
and Sarah E. Gouesman, MS

Intoducton

One means of estimating acute care
hospital use inNewYork State by patients
infected with human immunodeficiency
virus (HIV) has been based on the State-
wide Planning and Research Cooperative
System (SPARCS).I SPARCS, a main-
frame data base that has been in existence
since 1980, contains a discharge abstract
for more than 95 percent of the acute care
hospital stays in the state, exclusive of
those occurring in federal and psychiatric
acute care facilities. The discharge ab-
stracts describe the hospital patient's
medical condition in five diagnostic fields,

including a principal diagnosis and four
secondary diagnoses, using ICD-9-CM di-
agnostic codes.

In October 1986, new HIV-specific
ICD-9-CM codes2 became effective.3 The
new codes, 042-044, indicate the presence
of certain illnesses and/or conditions oc-
curring simultaneouslywith HIV infection,
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and another, 795.8, indicates an HIV-se-
ropositive test result. The purpose of this
study was to estimate the completeness
withwhich admissions of HIV-infected pa-
tients were identified in the SPARCS.

Methds
We studied the completeness ofHIV

identification in admissions for Pneumo-
cystis carinii pneumonia (PCP) in
SPARCS during 1987 and 1988. PCP was
extremely rare prior to the HIV epidem-
ic4-6; it is now the most frequently found
illness in persons with acquired immuno-
deficiency syndrome (AIDS).7 Each
SPARCS discharge record with a diagno-
sis of PCP infection (ICD-9-CM code
136.3 in the principal or secondary diag-
nosis fields) was considered to represent a
PCP admission. Each PCP discharge with
an ICD-9-CM code of 0424)44 or 795.8 in
the principal or secondary diagnosis fields
was considered to be a PCP admission
identified with HIV infection.

To establish the expected number of
HIV-related PCP discharges in the given
year, we subtracted the estimated number
of non-HlV not-related PCP discharges
from the reported number. We estimated
this "background" frequency of non-
HIV-related PCP discharges by counting
the number ofPCP discharges in 1980; we
assumed such discharges to be non-HIV
related. We assumed the number non-
HIV-related PCP discharges had not sub-
stantially changed since 1980.

We studied the validity of the as-
sumption that the annual number of non-
HIV-related PCP discharges remained es-
sentially unchanged in two ways. First,
we compared the 1987 and 1980 PCP ad-
missions from New York State counties
that reported fewer than two AIDS cases
through 1987 to theNew York State AIDS
Registry. If our assumption was correct,
there should have been little or no differ-
ence in the number of PCP discharges by
these counties in the 2 years.

Second, we reviewed the extent of

HIV identification in PCP discharges in
the "most sensitive" hospitals, those with
the most experience with PCP in 1988. If
our assumption was correct, the number
of non-HIV-identified PCP discharges in
such hospitals should be consistent with
our 1980 background estimate.

We also investigated whether the
percentage of PCP discharge abstracts
with an ICD-9-CM code indicating HIV
infection was associated with a hospital's
experience with PCP. Hospitals were
grouped into 11 different experience levels
for each year studied. Linear regression
using SAS8 was performed to determine if
a relation existed between PCP experi-
ence, year, and HIV coding.

Results
Completeness ofHIV-Infection
Identification

Non-HIV-related PCP Rates-In
1980, 94 discharges with a PCP diagnosis
were reported to SPARCS. At that rate, one
would expect non-HIV PCP background
level of 1.6 percent in 1987 and 1988.

Eight of the 62 counties in New York
State reported fewer than two AIDS cases
to the New York State Registry through
1987. In 1980 each of these eight counties
reported noPCP discharges. In 1987, fourof
the[se] eight counties reported no PCP dis-
charges, three reported one PCP discharge,
and one reported two PCP discharges.

Our review of the two hospitals with
the largest number ofPCP discharges (277
and 241) in 1988 revealed that HIV was
associated with 97.4 percent and 99.6 per-
cent of the PCP discharges.

PCP Discharges and HIV Codes
The results are shown in Table 1. After
correction is made using the non-HIV
PCP background, 98 percent of PCP dis-
charge records in 1987 and 1988 should
have been identified with an HIV diagno-
sis. Only 87 percent of the 1987 PCP dis-
charge records and 90 percent of the 1988
records included an HIV diagnosis. Thus,
up to 13 percent more of the 1987 and 10
percent more of the 1988 PCP discharge
records should have contained an HIV-
infection code.

Hospital Fpenience
Two linear regression models were

considered. The first included year and
hospital PCP volume as independent var-
iables and percentage HIV identified as
the dependent variable. A borderline sig-
nificant effect was noted for year (1 =

5.00, SE = 2.63, p = .07). Utilizing the
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data available from both years, a reduced
model was then considered that contained
only hospital PCP volume as the indepen-
dent variable (Table 2). Results from that
model indicated a positive association be-
tween hospital PCP volume and percent-
age HIV identified ( = 0.93, SE = 0.45,
p = .049).

Discussion
After correcting for the non-HIV-

related PCP discharges, we have found
undercoding ofHIV infection in discharge
abstracts of PCP-identified patients in
New York State's acute care facilities.
The amount of undercoding was a func-
tion of the facility's volume of PCP pa-
tients.

Our estimate ofHIV-related PCP dis-
charges depended on our assumption that
the number of non-HIV-related PCP dis-
charges was essentially constant state-
wide between 1980 and 1988. The results
from our review of PCP occurrence in
counties with a low incidence ofAIDS and
in hospitals with a high occurrence ofPCP
are consistent with such an assumption.
However, there may be secular trends in
non-HIV-related causes ofPCP that affect
the background level. Review of diag-
noses in the SPARCS records of non-
HIV-identified PCP patients is not suffi-
cient to determine the presence or absence
of HIV infection.

The reasons for the hospital varia-
tions in reporting PCP patients as HIV
infected are unknown. In the interest
of confidentiality, a hospital may choose
to report that a patient was not HIV-
positive even though the condition was
diagnosed or suspected. A lack of suffi-
cient number of diagnostic fields in
SPARCS may also be a factor, since
manyPCP patients are sufficiently ill with
other conditions that could fill the prin-
cipal and four secondary diagnosis fields
of the SPARCS record. However, since
the inclusion of an HIV diagnostic code
would increase reimbursement substan-
tially, HIV coding should take prece-
dence by hospitals when its presence is
known.

Another explanation is that even at
this late date in the HIV epidemic, pro-
viders in NewYork State do not recognize
that PCP patients demonstrate the most
publicized HIV-related opportunistic in-
fection. If so, other, more subtle sequelae
ofHIV infection maybe being identified at
an even lower rate, and treatment ofHIV-
infected patients may be delayed. Further
study of the non-HIV-infected PCP pa-
tients would clearly be fruitful. In the ab-
sence of such a study, it is prudent to rec-
ognize that statewide HIV hospitalization
utilization may be underestimated when
SPARCS or a comparable system is used
as the source. El
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Survival Trends of People with AIDS
in Washington State
Wliam E. Laffety, MD, David Glidden, BA, and Sharon G.
Hopkins, DVM, MPH

Introdufion
In Seattle-King County, the major

metropolitan area in Washington State,
acquired immunodeficiency syndrome
(AIDS) was the third leading cause of
death in males aged 25-44years in 1986. In
1987, itwas second, according to the King
County Department of Vital Statistics.
While AIDS continues to increase in im-
portance as a cause of mortality,1 thera-
peutic advances should eventually be re-
flected in decreased mortality and longer
survival times. Such trends have been re-
ported from major epicenters of the epi-

demic, such as San Francisco,2 and may
be occurring nationwide.3 Our study con-
firms that survival times of persons living
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