Cost of Inpatient Care of AIDS Patients in Oregon, 1981-1991

A Master's Thesis
Presented to
The Oregon Health Sciences University

School of Nursing

in partial fulfillment

of the requirements for the degree of
Master of Science
June 1992

by
Cheryl I. Hyer, B.S.N.
and

Lauren Fries-Brundidge, B.S.N., M.P.A.



{Mark C. Hornbrook, Ph.D., Professor}, Research Advisor

{Cecelia Capuzzi, R.N, Ph.D., Associate Professor}, Committec Member

{Renee Menkens, K.N.; M.S., Chinical Supervisor}, Committee Member

9|

Barbara M. Gaides, R.N., Ed.D.}, Department Chairperson



ACKNOWLEDGMENT OF FINANCIAL SUPPORT

This study was supported by The United States Public Health Service's Professional
Nurse Traineeship Program Grant Numbers 2 A11 NU00250-13, 2 A11 NU00250-14,
and 2 A11 NU00250-15. Additional financial support was provided to one author (Hyer)
by the Saidie Orr Dunbar Nursing Education Fund and Multnomah County Health

Department.

iii



ACKNOWLEDGMENTS

We gratefully acknowledge: the advice and guidance from our advisor, Mark
Hommbrook, Ph.D.; the assistance in obtaining AIDS case and hospitalization data
from Oregon State Health Division's Deputy State Epidemiologist David Fleming,
M.D.; the encouragement and help from Multnomah County Health Department's Jan
Poujade, R.N., M.S.; and the tireless efforts and practical editorial help from good
friend and husband, Roy Hyer.

iv



ABSTRACT

Acquired Immune Deficiency Syndrome (AIDS) is a relatively new medical
condition whose devastating effects touch individuals, communities, and the world as a
whole. In the United States, changes have occurred in the epidemiology of AIDS and in
the institutional setting of AIDS-related care over time (i.e., inpatient-based care versus
care in outpatient settings). In addition, the medical care system has become increasingly
burdened. Our study focused on changes in sites of AIDS-related care and on charges for
inpatient hospital care for AIDS patients in Oregon.

Using the Oregon AIDS case and hospital admissions registries, this study
retrospectively examined hospital use patterns of Oregon AIDS cases who were reported
between 1981 and 1990. We described whether persons were diagnosed with AIDS in
outpatient settings or as hospital inpatients (i.e., their site of diagnosis). Then, we
described hospital use and charges for AIDS patients. We compared these charges and
hospital use on the basis of site of AIDS diagnosis. Next, we described the payors of
hospital charges, comparing payors of charges based on the mode of HIV transmission
and site of AIDS diagnosis. Finally, we described the length of survival of AIDS patients
from their diagnosis to their death. We compared lengths of survival based on mode of
HIV transmission and on site of diagnosis of AIDS.

One thousand thirty-three Oregon residents were reported with AIDS between
1981 and 1990. The majority (96%) of these AIDS cases were men, and most (77%)
became infected through male-to-male sexual contact. Sixty-nine percent of the cases
were between the ages of 30 and 49; most (93%) were white; and most (68%) resided in
Multnomah County.

The changes in the site of AIDS-related medical care were dramatic. The
diagnosis of AIDS evolved from being an inpatient-diagnosed disease to having a

significant portion of cases diagnosed in outpatient settings. Overall, 34% of the AIDS



cases in Oregon were diagnosed in outpatient settings, indicating a change in the locus of
AIDS-related care.

Between 1981 and 1991, AIDS patients used 20,677 inpatient days. These
patients were admitted a mean of two times per year, with a mean of 7.7 days per
admission. Cases diagnosed in inpatient settings spent a total of 16,506 days in the
hospital; cases diagnosed in outpatient settings spent a total of 4,171 days in the hospital.
The difference in the number of hospitalized days between these two groups of AIDS
cases was significantly different (p<.001).

Between 1981 and 1991, the charges for AIDS-related care in Oregon were
$25,028,958. The charges were $20,698,524 for patients diagnosed as inpatients and
$5,230,434 for patients diagnosed as outpatients. Considering hospital use of the two
groups of patients, charges for hospital care of AIDS outpatients were significantly lower.

Payors of AIDS-related hospital charges include commercial insurance (34%),
Medicaid and Medicare (34%), Kaiser Permanente (16%), self pay (3%), and other
(10%). The payors of 2% of hospital charges were not known.

Our findings indicate that in Oregon, the percent of AIDS-related hospital charges
being billed to public payors (i.e., Medicaid and Medicare) is increasing at an alarming
rate. This rate has increased from 0% in 1981 to 36% in 1991. This sharp increase is one
indication for reform in the Medicaid/Medicare system.,

The mean survival from AIDS diagnosis to death was 12.3 months. Mean
survival time of patients diagnosed as inpatients was 11.5 months, and the mean survival
time for patients diagnosed with AIDS in outpatient settings was 14.7 months. The
difference in survival times in these two groups was significantly different (p<.002).

The results of our study indicated that patients diagnosed with AIDS in outpatient
sites spent less time overall in the hospital, had fewer hospital charges, and survived
longer. We believe that these findings indicate that early identification and treatment of

HIV infection and AIDS benefit both the HIV-infected person and the payors of hospital
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charges. Nurses can help encourage early identification and treatment of HIV-infection
by educating individuals and society. In addition, nurses must take an active role in

health care planning and formulation of AIDS-related policies.
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CHAPTER 1

Introduction

Discovery of HIV and AIDS
In June 1981, the Centers for Disease Control (CDC) received a report from a

group of physicians in Los Angeles describing their treatment of five young
homosexual men for Preumocystis carinii pneumonia (PCP), a type of pneumonia
virtually unheard of before that time in young, otherwise healthy individuals (CDC,
1981a). One month later, CDC reported 26 cases of Kaposi's sarcoma (KS), an
uncommonly-reported malignancy in the United States, among homosexual men in
New York City and California, ranging in age from 26 to 51 years (CDC, 1981b).
Since KS had previously been reported with increased incidence among organ
transplant recipients and others receiving immunosuppressive therapy (e.g., patients
undergoing chemotherapy), it seemed likely that the reported occurrences of KS and
PCP in homosexual men were related to an underlying disturbance in immune
function.

Epidemiologic analysis of these and other reports revealed that patients
afflicted by this immune dysfunction tended to fall into distinct, identifiable risk
groups. These groups included homosexual or bisexual men,! injection drug users
(IDUs), hemophiliacs, and Haitians. Except for Haitians, these groups share one
commonality: they are all regularly exposed to the blood or body fluids of another
person. (Haitians were later found to represent people who became infected by

heterosexual conduct; Haiti and Central Africa are two areas where heterosexual

1 After World War I, large geographic concentrations of homosexual and bisexual men developed in a
number of major cities, including New York, San Francisco, and Los Angeles. By the late 1960s and early
1970s, sexual promiscuity became a prominent feature of these communities. This promiscuity brought
about epidemics of sexually-transmitted diseases, including syphilis, gonorrhea, and "gay bowel syndrome”
(parasitic infections of the colon). These communities were clearly vulnerable to the introduction of new
sexually-transmitted diseases (Shilts, 1987).



contact is the primary mechanism of transmission.) These findings supported the
theory that the disease was infectious and that it was transmitted by blood and body
fluids.

The disease was named Acquired Immune Deficiency Syndrome (AIDS). The
virus that causes AIDS was discovered in 1983 (Barre-Sinoussi, et al., 1983; Gallo,
1984) and is now known as human immunodeficiency virus (HIV).

Since the early reports of isolated cases of AIDS in 1981, the incidence of
AIDS has continued to escalate throughout the world. Today, over 200,000 cases of
AIDS in the United States and 1,301 cases in Oregon have been reported to the CDC
(Oregon Health Division, HIV/AIDS Surveillance Report, December 1991).

The tremendous increase in incidence of AIDS and HIV infection has resulted
in numerous social, political, and economic problems. The focus of this study is on
the medical care cost consequences of HIV infection and AIDS. Specifically, this
study deals with the epidemiology of AIDS in Oregon and with total charges for
hospital care of AIDS patients in the state.

Economic issues related to the medical care of AIDS patients are important
because the cost of this care is very high. Medical care costs associated with AIDS
have been studied by other researchers, but these costs are worth continued
evaluation because AIDS has evolved from a relatively short, acute, fatal infection to
a chronic (albeit still fatal) disease, and the treatment modalities have changed
accordingly. Moreover, the epidemiology of AIDS is changing, with concomitant

implications for health care planning and spending.

Evolution of HIV Disease and its Associated Costs

The cost of medical care of patients with HIV disease is strongly related to the
treatment modalities used. These modalities, which include pharmaceuticals as well

as monitoring and treatment schedules and techniques, have changed over time



because medical knowledge about AIDS and HIV infection has improved. In the
early years of the epidemic, patients frequently presented to hospitals with acute PCP
or another life-threatening infection (which represents the latest stages of HIV
infection). Consequently, many of these patients died during their initial (diagnostic)
admission or shortly thereafter. The median survival time after diagnosis of AIDS
during the early phase of the epidemic was less than one year (Chaisson, 1990).
Now, the two-year survival rate after AIDS diagnosis has increased significantly
(Harris, 1990; Lemp, et al., 1990). Both Harris (1990) and Chaisson (1990) believe
that the increase in survival time is a result of 2 combination of earlier treatment of
opportunistic infections and the availability and use of zidovudine, aerosolized
pentamidine, and oral trimethoprim-sulfamethoxazole (Bactrim). In an article
published by the Journal of the American Medical Association, Cotton (1989)
summarized the common interpretation of these changes:

The perception of acquired immunodeficiency syndrome (AIDS) as a medical

disease is changing. Previously considered fatal in the short term and

amenable only to palliative measures, AIDS now is viewed increasingly as a

long-term disease, human immunodeficiency virus (HIV) infection, in which

therapy might significantly prolong life and some complications might be
totally preventable.

New pharmaceutical regimens are used both to treat common acute
opportunistic infections (such as PCP) as well as to prevent the occurrence of these
infections. These pharmaceuticals differ markedly from ones available in the early
years of the epidemic. These drugs include ditiocarb sodium, zidovudine, 2', 3'-
dideoxyinosine (ddl), gangcyclovir, and aerosolized pentamidine. The cost of these
drugs is very high (e.g., an estimated $9,637 per person per year for treatment with
zidovudine and aerosolized pentamidine, or $10,440 for patients surviving 13 months
[Arno, et al., 1989]). These expenses have significantly increased the overall cost of
medical care for AIDS.

A second significant change in treatment of HIV infection and AIDS is the

locus of care. Current treatment of HIV-infected patients often begins when patients



are asymptomatic, and patients are thus seen more frequently on an outpatient basis.
Consequently, since 1987, diagnosis of AIDS in outpatient settings is becoming
increasingly common. In Oregon, 26% of AIDS cases were diagnosed on an

outpatient basis in the period 1981-86; this rose to 36% for the period 1987-90 (Table
1).

Table 1. Oregon AIDS cases by site and year of diagnosis.

Site of AIDS 1981-86 1987-90
Diagnosis No. (%) No. (%)
Outpatient 44 26) 320 36)
Inpatient 127 (74 560 (64)

Total 171 {100) 8840 (100)

Source: Oregon Health Division, 1991 (unpublished).

The nature of the medical care given to an HIV-infected patient in outpatient
settings differs from that which is given while a patient is hospitalized with an acute
condition. This type of care is similar to prophylactic care and monitoring given to
stable diabetic patients. The provision of medical care of HIV-infected patients and
stable diabetic patients is given primarily in outpatient settings. The goal of
preventing complications (of AIDS and of diabetes) is the same for both groups of
patients. Much of the care given to AIDS patients in outpatient settings involves
nursing case management, education, and counseling. Nurses triage patients,
schedule medical appointments in a timely manner when indicated by the patient's
symptomology (in order to have opportunistic infections treated promptly), and
provide psychosocial counseling. Nurses also assist patients in finding and using
appropriate community resources (e.g., Meals-On-Wheels). Finally, nurses help to
orchestrate the many appointments that are often a part of the AIDS patient's life
(e.g., appointments with social service agencies, counselors, and specialty

physicians).




Care of HIV-infected patients in outpatient settings provides long-term
management of this chronic condition and prevents acute opportunistic infections--or
at least assures that they are treated before they become severe enough to require
hospitalization of the patient. This change in the setting of care of HIV-infected
patients could significantly affect the amount of time a patient spends hospitalized
over his or her remaining lifetime. Preventive therapy, counseling, and overall case
management of HIV-infected patients in outpatient settings may cause these patients
to have fewer complications and fewer "sick days" overall than those who do not
utilize outpatient settings.

Patients who are diagnosed with AIDS on an outpatient basis are expected to
show a different pattern of care than those diagnosed on an inpatient basis. Because
the nature of HIV-related outpatient care is largely preventive, AIDS patients
receiving care in outpatient settings may not experience as many of the opportunistic
infections that otherwise might occur, and thus they may spend less time hospitalized.

For the purposes of this study, we are using the designation of "AIDS
outpatients”, or patients diagnosed with AIDS in outpatient settings, as a marker for
AIDS patients who receive care in outpatient settings.! Hospital care of AIDS
outpatients, thus, would likely be less expensive both per year and over a lifetime.
The reasons are twofold: "AIDS outpatients” are expected to spend fewer days in the
hospital and to have fewer complicated, multiple infections—complications that
generally require intensive nursing and/or increased use of costly procedures,
laboratory tests, and medications. Prevention of lengthy, complicated admissions
will affect health care costs: if treatment in outpatient settings shortens the amount of
time spent in a hospital over a lifetime (from AIDS diagnosis to death), hospital care

costs are decreased. Previous cost-of-care studies do not include consideration of

1 While some HIV-infected patients diagnosed as inpatients likely receive some of their HIV -related
medical care in outpatient settings, the only absolute assurance that a patient received outpatient care under
the current AIDS surveillance system in Oregon is an AIDS diagnosis made in an outpatient setting.



recent changes in sites of care and treatment modalities. This study will generate cost

estimates that include these considerations.

Changing Epidemiology

Evidence has clearly shown that HIV is spread in four distinct ways: through
sexual contact with an infected partner; through transfusion of contaminated blood or
blood products; through using an HIV-contaminated needle (as when sharing
needles, syringes, or "works” with other IDUs); and through perinatal transmission
(Berkelman and Curran, 1989; Cates, 1990; CDC [MMWR], 1989). HIV is
concentrated in blood, semen, and vaginal secretions (with much lesser
concentrations found in various other body fluids). In the United States, AIDS has
been primarily found in homosexual or bisexual men and IDUs. Other groups who
are "at risk” for HIV infection include hemophiliacs, blood transfusion recipients,
infants of infected mothers, and sexual partners of persons in these groups.

The number of reported AIDS cases in the United States with risk behaviors
other than having male-to-male sexual contact is changing. Tables 2 and 3 summarize
the breakdown of AIDS cases by risk behavior in both Oregon and the United States.
In general, the proportion of homosexual cases is decreasing over time, while the
proportions of cases who are IDUs and heterosexuals are increasing.

The number of reported AIDS cases in each risk group varies depending on
the region of the country reporting cases (i.e., the Eastern region has more cases who
are IDUs than the Western region). Although the number of cases having injection
drug use or heterosexual contact as a risk behavior has increased over time, the
percentages of overall cases having these risk behaviors have remained relatively
stable. This is deceiving, however, and the changing epidemiology of the epidemic
in Oregon is perhaps more clearly presented when one considers the percentages of

increases in cases in each risk group.



According to the Oregon Health Division (OHD, HIV/AIDS Surveillance
Report, 12/31/91),

In Oregon, risk behaviors of persons with AIDS have been changing over

time. Although most cases in Oregon still occur in gay or bisexual men

(75%), the incidence of AIDS in other risk groups is increasing at a faster rate

than the incidence in gay males. This is similar to changes occurring

throughout the United States.
Table 4 clearly reflects these changes. The number of AIDS cases reported in
homosexual males in the period 1981-88 was 379, and the number of reported cases
in the period 1989-91 was 600, representing a 58% increase. In comparison, the
number of AIDS cases reported in male heterosexual IDUs in period 1981-88 was
14, and the number of cases in period 1989-91 is 45; this represents a 221% increase.

Comparisons of these and other groups are listed in Table 4.

Table 2. Oregon AIDS cases by risk behavior and year of report, 1981-1991.

Patient Groups 1981-88 1989-1991 1981-1991
Adult: No. (%) No. (%) No. (%)
Homo/Bisexual men 379 (79) 600 (74) 979  (76)
IDUs 17 6] 51 ©6) 68 5)
Homo/Bisexual and IDUs 52 (i1 91 (11) 143 @11
Hemophiliacs 10 ) 9 (D) 19 16))]
Heterosexuals 5 H 24 2 29 (2)
Transfusion recipients 12 3) 16 ) 28 (2)
Other/undetermined 3 €))] 25 3) 28 A}
Subtotal 478 (100) 8§16 (100) 1,294 (100)
Pediatric:

Hemophiliacs 1 50 2 40 3 @43
Mother with/at risk for HIV

infection 1 (50 2 4y 3 @3
Transfuston recipients 0 O 1 20) 1 14
Other/undetermined - 0 © 0 O 0 O
Subtotal 2 (100) 5 (100) 7 (100)
Total 480 (160} 821 (160) 1361 (100)

Source: Oregon Health Division, 1988, 1989, 1991.




Table 3. U.S. AIDS cases by risk behavior and year of report, 1981-1991.

Patient Groups

Adult:

Homo/Bisexual men
IDUs

Homo/Bisexual and IDUs
Hemophiliacs
Heterosexuals
Transfusion recipients
Other/undetermined
Subtotal

Pediatric:

Hemophiliacs

Mother with/at risk for HIV
infection

Transfusion recipients
Other/undetermined

Subtotal

Total

1981-88

No. (%)
51,087 (62)
16,492 (20)
5,944 4]
785 (1)
3,654 @
2,071 3
2,729 3
82,762 (100)
84 ©)
1,061 an
174 a3
52 €]
1,371 (100)
84,133 (100)

1989-1991
No. (%)
67,275 (56)
29,261 (24)
7,191 ©6)
928 o
8282 )
2,276 @
4,946 @

120,159 (100)

79 @
1,875 (89
115 )

31 ®
2,100 (100)

122,259 (100)

1981-1991
No. (%)
118362  (58)

457753  (23)

13,135 (6)

1,713 (1)

11,936 (6)

4347 (2

7675 (4

202,921 (100)

163 (5
2,936  (85)
280 (8)

83 (2
3,471 (100)

206,392 (100)

Source: Centers for Disease Control, 1988, 1989, 1991.

Table 4. Oregon AIDS cases by selected group.

Patient Groups

Gay males

IDU, males

IDU, females
Heterosexual males
Heterosexual females

1981-88

379
14
3

1

4

1989-91 % Increase
600 58
45 221
5 67
10 200
14 250

Source: Oregon Health Division, 1991.

These epidemiologic changes are significant because the cost of medical care

of AIDS patients likely differs by risk behavior. For example, IDUs generally have a

lower overall health status, even without a diagnosis of AIDS, and so the amount of

medical care needed after diagnosis is likely to differ from the amount of care required

by patients whose risk behavior is male-to-male sexual contact (Ball and Turner,

1991). The health care needs of female AIDS patients have not been well

documented, but these also are different from other groups (Minkoff and DeHovitz,

1991),




The changing epidemiologic picture of AIDS is evidence that the medical
systemn is now providing care to an increasingly heterogeneous group of AIDS

patients, and the cost of their care is likely to be different than it has been in the past.

Implications For Nursing

Epidemiologic and health economics information related to HIV infection and
AIDS is relevant to nurses and the nursing profession. First, a description of the
epidemiology of AIDS in Oregon provides information regarding the state's overall
prevalence of AIDS, how the disease is distributed within the population, and what
environmental or behavioral conditions are associated with the spread of HIV. This
information is useful in planning prevention strategies, implementing effective
infectious disease control mechanisms, and assisting nurses with preparation for
individual and public education and counseling.

Second, information about the cost of health care of AIDS patients provides
nurse-managers with important information to plan the use of scarce health care
resources. Nurses realize that the primary component of inpatient health care is the
provision of nursing care; thus, hospital charges for AIDS patients largely represent
money spent on inpatient nursing care of AIDS patients. Nurses can use information
about expenditures to plan cost-effective alternatives to extended inpatient admissions
when appropriate (e.g., home health or hospice care). This health care planning
process is a large part of managed care, which encompasses formulating plans to
supervise patient care and treatment regimens and, in turn, provide AIDS patients
with high quality, cost-effective care. Nurses are particularly qualified as case
managers and care coordinators because they address all areas of patient needs,
including the patient's social, psychological, and economic needs as well as his or her

physical needs.



Since first being recognized in 1981, AIDS has become a problem of
worldwide significance. Between 1981 and 1990, AIDS treatment modalities, sites
of care, and affected risk groups have changed. Studies that describe these changes
and assess their impact on health care costs are needed because these findings can
help nurses and policy makers make important decisions regarding allocation of

scarce health care resources.

Aims
This study involves a epidemiologic analysis of trends in the diagnosis of
AIDS patients in Oregon and examination of the hospitalization patterns of these
patients. Specifically, we examine AIDS patients diagnosed and reported in Qregon
between 1981 and 1990 for their patterns of hospitalization and the cost of their
hospital care. )
The specific aims of this research project are as follows:
1. To describe patterns of AIDS hospital care from 1981 to 1990 in Oregon.
2, To determine whether changing patterns of care for AIDS include an
increase of AIDS diagnosis in outpatient settings; specifically, to
determine whether outpatients are different from inpatients in terms

of their risk-group mix.

3. To determine the overall charges for hospital care for AIDS patients treated
in Oregon over the period 1981 - 1990, specifically,

a. to determine whether average hospital charges per case are different for
those who have been diagnosed in outpatient settings compared to
those diagnosed in the hospital;

b. to determine charges for hospital care per capita in the AIDS
population;

¢. to describe the average charge per year;

10



d. to describe the average charge per hospital stay; and,
e. to describe the average charges for hospitalization of all Oregon AIDS
cases.

4. To determine whether the charges for AIDS-related hospital care in Oregon

vary among risk groups.

5. To determine the mix of payors of inpatient expenses for AIDS;

specifically, to determine if this varies among risk groups.

6. To assess whether AIDS survival time has increased over time within risk

groups and the relationship to patterns of hospital use and charges in
Oregon.

The charges for hospitalization are only one component of the total cost of the
care of AIDS patients. The costs of outpatient services, medications, and physician
services will not be included in this study, as there is currently no centralized
depository for these data. Nevertheless, the charges for hospital care represent a
significant portion of the total cost of AIDS care.

This study represents the first phase in an assessment to determine the total
health care costs of AIDS patients receiving care in Oregon; such an assessment is
necessary before formulating a plan of how to reduce these costs. The analysis of
whether the trend to diagnosis AIDS patients in outpatient settings may lead to a
decrease in hospital charges is an important descriptive study—one that has not yet
been done in the United States. If the data do support cost-reduction without
sacrificing quality of care (as measured by survival time after AIDS diagnosis), the
implication for nurses involved in policy making or in public health advisory roles is
clear: encourage early evaluation and treatment of HIV-infected individuals and

promote programs providing such care.
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CHAPTER 2

Review of the Literature

Overview
Numerous studies have focused on the cost of care of AIDS. Table 5

summarizes some of the studies of costs of hospital care that have been done.

Table 5. Estimates of lifetime hospital care costs of persons with AIDS.

Investigator City or State Year Estimated lifetime cost
Hardy (1986) U.S. estimate 1981-85 $147,000
Scitovsky (1986) San Francisco 1984 27,571
Andrulis (1987) U.S. survey 1985 22,013
Lafferty, et al (1988) Washington 1984/85 34,754
Kaplowitz (1988) Virginia 1983-86 27,264
Seage (1986) Massachusetts 1984/85 50,380
Seage (1990) Massachusetts 1984-86 42,399

First National Cost of AIDS Study

Hardy, et al. (1986) published the first estimate of the national cost of AIDS
care estimate in January of 1986; this estimate was applied to the first 10,000 AIDS
cases reported to the CDC. This study included three components of estimated
economic impact: charges for inpatient medical care, resources lost due to AIDS-
associated disability, and resources lost due to premature mortality of AIDS patients.

Hardy calculated hospital charges by multiplying an estimate of total hospital
days by an estimate of the average charge per hospital day. The estimated hospital
days were obtained by surveying three cities--San Francisco, Philadelphia, and New
York City. Hardy took these estimates (12, 31, and 50 days, respectively), figured
the proportion of total cases in the CDC's surveillance file represented by these three
cities as a weighting factor, and calculated a weighted arithmetic mean length of stay

for initial hospitalization (31 days).




The average charge per hospital day was obtained from a review of hospital
charges for 35 hospitalizations for AIDS that occurred over a 17-month time period in
1983-84 at an acute care hospital in Atlanta, Georgia; the average charge per day was
$878.

Estimates of the total number of hospital days used by each case were
obtained from a study done in New York City where AIDS cases were followed after
their initial hospitalization (Rivin, et al., 1984). Rivin described how many cases
died during their initial hospitalization and the percentage of time the other cases spent
hospitalized until they died.

Estimates of revenue lost due to disability was obtained by using an estimate
of 86% of AIDS cases being disabled during the three months preceding their death
(Rivin, et al., 1984). This disability rate was applied to the first 10,000 AIDS cases
from their diagnosis to their death.

The cost of the years of work lost was derived by multiplying the years lost
by sex- and age-specific employment rates and earnings.

The cost of premature mortality of AIDS cases was derived by using sex- and
age-specific lifetime earning estimates and discounting them at 4% (to convert future
earnings to their vatue in 1986). The case-fatality rate two years after diagnosis of
AIDS was assumed to be 100%, and so Hardy calculated the number of deaths (of
the 10,000 cases) in each age and sex group by their appropriate expected remaining
lifetime earning estimates.

Hardy combined all of these estimates to predict that the first 10,000 cases
reported to the CDC would spend 1.6 million days in the hospital, resulting in over
$1.4 billion in expenses. Losses incurred for the 8,387 days lost due to disability
and early death of these cases were estimated to be over $4.8 million. Finally, Hardy
estimated that the lifetime cost of each case would be $147,000. Hardy's study did

not include a description of the payors of hospital charges.

13



Hardy's study represented a pioneering effort in estimating the economic
impact of AIDS; as such, she provided direction for later studies. Her estimate,
however, has proven to be much higher than later studies whose methods were more
direct. One of the problems with Hardy's study included obtaining data from a
variety of sources, none of which was representative of any other sample. Her
estimate of total number of hospital days used per case over a lifetime, for example,
was 167; later studies using actual hospital utilization data showed that estimate to be
high. Also, her study included findings from hospital surveys done in the early part
of 1980s when hospitalizations for AIDS were longer. Finally, Hardy's study
included estimates of earnings lost due to disability or death, where later studies

concentrated only on hospitalization charges or costs.

California Study
Scitovsky, Cline, and Lee (1986) reported on the cost of medical care

expenditures of AIDS cases treated at San Francisco General Hospital (SFGH)
during 1984. Their study included data on the following: 1) all AIDS admissions at
SFGH in 1984, selected by ICD-9 CM codes; 2) all AIDS admissions to a special
AIDS inpatient unit; and 3) all AIDS outpatients treated at the hospital's outpatient
clinic. In addition, the outpatient clinic provided a list of AIDS cases who had
received all of their inpatient care at SFGH (to provide a lifetime inpatient charge
estimate). Charge data were obtained from the patient accounts department.

Based on all AIDS-related admissions during 1984, the average charge per
hospital day was $773; the average charge per admission (including physician
charges) was $9,024; and the average length of stay was 11.7 days. Based on their
sample of cases receiving all of their inpatient medical care from AIDS diagnosis to
death in SFGH during 1984, the average number of lifetime admits was 3.2; the

average number of hospital days per case was 34.7; the average length of survival
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was 224 days; and the average lifetime charge was $27,571. No description of the
payors of hospital charges was given.

One of the strengths of Scitovsky's study is that it included charges for
outpatient services as well as for inpatient care. Thus, it represents a more complete
estimate of the total cost of medical care of AIDS patients than do studies that include
inpatient charges only. Another strength is that it included a description of the
admitting diagnosis (e.g., KS, diseases of the blood, etc.); this enables the reader to
extrapolate the differences of charges based on the patients' diagnoses. Finally, the
study is based on actual hospital and outpatient use data rather than on educated
estimates.

One of the weaknesses of the study is that it does not provide demographic or
risk-behavior information about the cases treated at SFGH. However, Scitovsky
states that 97% of all AIDS cases in San Francisco are gay or bisexual men, so we
can assume that most of the cases at SFGH were also gay or bisexual men. Also, the
charges for treating AIDS in San Francisco tend to be substantially lower than in
other parts of the county because of the well-organized social support networks in
that city (Amo, 1986). Organizations such as the Shanti Project and the AIDS
Foundation provide home health support that frequently allows a patient to be
discharged earlier than would otherwise be possible without that support. Likewise,
many patients are able to remain at home and stay out of the hospital entirely because
of these organizations. Rather than interpreting this as a weakness in the
generalizability of the charge estimates, however, the reader could interpret this as

lending support to the proliferation of these community-based organizations.

National Teaching Hospital Study
Andrulis, Beers, Bentley, and Gage (1987) conducted a national survey in

1985 of public and private teaching hospitals treating AIDS cases. The hospitals
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surveyed all belonged to the National Association of Public Hospitals or the
Association of American Medical Colleges' Council of Teaching Hospitals
(representing 465 metropolitan public and private teaching hospitals throughout the
United States). One hundred ninety-eight hospitals responded to the survey, with 29
of the hospitals reporting that they treated no AIDS cases during 1985. Thus, the
study is a report of information regarding provision of AIDS-related care and its
financing in 169 large teaching hospitals throughout the United States in 1985.
Forty-four percent of the responding hospitals (74) were private hospitals, 38% (64)
were public hospitals, and 18% (31) were Veteran's Health Administration Medical
Centers. Overall, the hospitals reported treating 5,393 AIDS cases having 8,806
hospital admissions with a total of 171,000 inpatient days. The reported average
length of stay (for all hospitals) was 19 days per year; the average number of inpatient
days per year was 32; the average cost per day was $635; the average cost per
admission was $12,065; and the average cost per year was $20,320 per AIDS case.
From these figures, the average cost of care for an AIDS case over a lifetime
(assuming a 13 month survival from AIDS diagnosis to deathl) is $22,013 ($20,320
+ 12 x 13). The majority (56%) of these costs were charged to Medicaid and
Medicare; other payors include private insurance (17%), self pay (17%), corrections
(3%), and other (7%).

The major strength of the Andrulis study is that it is based on figures from a
large number of hospitals throughout the nation; thus, it is more generalizable than
studies based on a single hospital. The study also includes demographic and risk
behavior information, which allows readers to assess the generalizability of the data
based on the demographics and risk behaviors of either the AIDS case population in
the United States as a whole or the local AIDS case population. In addition, the study

included a description of risk behaviors, hospital use patterns, and hospital charges in

1 For purposes of comparison, a 13-month life expectancy for AIDS cases is assumed to figure lifetime
costs where no estimate of these costs is given.
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the Northeast, the Midwest, the South, and the West. This information is valuable
because the hospital costs are variable between regions, with the East Region
frequently reporting higher hospital costs than the West. Indeed, in this study, the
cost per patient per year in the East was $20,202, whereas the cost in the West was
$11,546. One reason for the variation is probably the differences in reported risk
behaviors: in the East, 46% of the cases in this study were heterosexual IDUs,
whereas in the West, only 4% were IDUs. IDUs typically have more complicated
and expensive hospital admissions than do cases reporting other risk behaviors (Ball
and Turner, 1991).

One of the weaknesses of this study is that it only reported hospital use
patterns in major teaching hospitals; thus, the cost of caring for AIDS cases in smaller
hospitals is not presented. Also, the survey asked the hospital to provide "charge"
and "cost” data, but the interpretation of these variables was left to the responding
hospital. The authors report their results in terms of costs, but since costs and
charges vary among hospitals, their cost data are clearly less reliable than they would
have been if the responding hospitals were asked to limit the data either to costs or

charges (and were given a strict definition of the selected variable).

Washington State Study

Lafferty, et al. (1988) used two statewide databases to describe AIDS-related
hospital charges: the Washington State AIDS registry, and the Commission Hospital
Abstract Reporting System (CHARS), a statewide hospital discharge database. The
CHARS data base included data from inpatient admissions in all hospitals in
Washington State treating AIDS patients except military hospitals. One hundred and
sixty-seven cases meeting CDC's AIDS case definition were matched by dates of
birth with 344 AIDS-related hospitalizations occurring within the state of Washington

between July 1984 and December 1985. (Reviews of hospital records were done to
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validate matches.) Lafferty found that the mean charges per hospitalization were
$9,166; the mean length of stay per hospitalization was 13.3 days; and the mean
number of hospitalizations per case was 2.1 (during the study period). Because the
number of months of follow-up was variable across cases (depending on the length
of survival of the cases in the study), Lafferty estimated an average of 3.5
hospitalizations per follow-up year, making the estimated average charge for inpatient
medical care $32,081 per AIDS case. This estimate included only inpatient
hospitalization charges; physician charges during admissions were not included, nor
were outpatient charges. Assuming an average survival time of 13 months, the
estimated lifetime inpatient medical care of AIDS cases was $34,754 ($32,081 + 12 x
13). Lafferty did not describe the payors of hospital charges.

Lafferty's study was an improvement on the methods used by Hardy because
he used actual charge and inpatient utilization data rather than estimates. Also, his
study used discharge data from all of the hospitals within Washington (excluding
military facilities); thus, his estimate is more representative of the charges for inpatient
AIDS care for the population of AIDS cases within an entire state. Finally, Lafferty's
study effectively combined two statewide databases to analyze AIDS-related medical
care trends. The weaknesses of the study are that it did not include the cost of
medications (such as zidovudine), the cost of physician services, and the cost of
outpatient services. In addition, the study did not consider differences in costs of
hospitalizations due to the severity of illness of the AIDS cases. Finally, Lafferty did
not include any demographic data describing the age, sex, race, and risk behavior of
the AIDS cases with hospitalizations, and so the generalizability of the data is
uncertain.

Virginia Study

Kaplowitz, et al. (1988) looked at all hospitalizations of adult AIDS cases in

the Medical College of Virginia Hospitals (MCVH) from October 1983 to December
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1986. Data were collected on 102 admissions of 52 AIDS patients. Hospital charge
data were obtained from the accounting department of MCVH and included the
charges for inpatient care for all admissions as well as the charges for physician fees
in 81 of the admissions. In addition, the study included lifetime AIDS-related
charges for 25 of the 52 cases who received all of their inpatient AIDS-related care at
MCVH and died during the study period; these data included physician charges for 17
of the 25 cases. The average number of AIDS-related hospital admissions for the 52
cases was 2.29; the average length of stay during these admissions was 12 days; the
average charge per hospitalization was $13,830; and the average per diem charge for
physician services was $1,058. For cases who received all of their inpatient care at
MCVH and who died during the study, their average lifetime charges for inpatient
medical care was $27,264. These cases survived only an average of 4.5 months after
their initial AIDS diagnosis. The payors of these charges include Blue Cross and
Blue Shield (20%), other commercial insurance (24%), and Medicaid (18%). No
insurance coverage was reported in 26% of the admissions.

Kaplowitz described the demographic characteristics for a population of AIDS
cases with hospital admissions. Including demographic information is extremely
helpful when considering the generalizability of the results, For example, the finding
of 4.5 months of survival after AIDS diagnosis is much less than a more typical
estimate of 13 months; it is perhaps explainable considering that 27% of the patient
population had injection drug use as their risk behavior (representing 32% of the total
hospitalizations); the number of IDUs, thus, was relatively high, and IDUs often
have more frequent and lengthier admissions than do cases with other risk behaviors
(Ball and Turner, 1991). Also, Kaplowitz listed the reason for hospitalization (e.g.,
for Kaposi's sarcoma, etc.), enabling the interpretation of the severity of iliness of the

patient at time of admission. Including physician fees allowed for a more complete
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estimate of the charges of AIDS-related hospital admissions. Finally, Kaplowitz
studied patients over time rather than looking only at individual hospital admissions.

The major weakness of Kaplowitz's study is that it included hospital
admissions from only one hospital. Thus the estimates will be biased downward by
the amount of inpatient charges for hospitalizations in facilities other than MCVH.
The method of finding the hospital admissions was not presented; it was not clear
whether Kaplowitz obtained a list of AIDS cases diagnosed at MCVH and pulled
medical records on those cases or if the medical records were pulled based on ICD-9-
CM codes or diagnostic related groups (DRGs). It appears from the data that medical
records were pulled using an AIDS case list because all of the reasons listed for
admissions are not AIDS-defining. Assuming that is the case, the estimate includes
the cost of all inpatient care of AIDS cases (diagnosed within the time frame of the
study), including admissions unrelated directly to AIDS. Another problem with
Kaplowitz's study is that the estimate of lifetime cost of inpatient medical care of
AIDS cases was based on a limited number of cases who died during the period of
the study; the average survival of this group (4.5 months) is not representative of the
population of AIDS cases in general, and so the lifetime estimate is undoubtedly
lower than average. Finally, Kaplowitz did not consider the cost of outpatient

medical services.

Massachusetts Studies
Seage, et al. (1986) studied costs of inpatient medical care of AIDS cases

living as of September 1, 1984, who received their medical care at the New England
Deaconess Hospital. Forty-five cases were identified who fulfilled these criteria.
Seage retrospectively analyzed medical records from March 1, 1984, and continued to
collect data until February 28, 1985. Data on demographics, risk behavior, insurance

coverage, occupation, and clinical characteristics were obtained by reviewing the
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hospital's outpatient and ambulatory records. Data regarding lengths of stay,
pharmacy, laboratory, intensive care unit days, and hospital charges were provided
by the hospital billing department. Information about outpatient ambulatory visits
was also included in the study. Costs of inpatient care were estimated by using
charge/cost ratios obtained from the Massachusetts Rate Setting Commission. Costs
for ambulatory services were estimated by using 1984 Blue Cross/Blue Shield
customary rates for office visits and diagnostic tests at hospital and private clinic
settings.

Seage found that the overall average number of hospitalizations for the period
between March 1, 1984, and February 28, 1985, was 3.3; the average cost of
inpatient plus outpatient care was $46,505 per case per year; the average length of
hospital stay (per admission) was 21 days; the average number of days spent in the
intensive care unit was 4 days; the average number of days spent in the hospital by
each case was 61.9; and the average cost per hospitalization was $14,189. Regarding
outpatient care, Seage found that AIDS cases in his study averaged nearly 12
outpatient visits during the study period; the average cost for all ambulatory care was
$2,668 per patient, or approximately 10% of the total for inpatient utilization.
Assuming an average survival of 13 months, lifetime medical care expenditures
averaged $50,380 per case. The payors of these admissions included Blue Cross and
Blue Shield (47%), Medicaid (18%), and private insurance (18%); no insurance was
listed in 18% of the admissions.

The strengths of Seage's study are inclusion of outpatient expenses and
demographic and risk behavior information. The major weakness of the study was
use of charge and utilization information from only one hospital. It is possible that
some of the patients received care at other hospitals; if so, the costs and utilization

patterns given by Seage underestimate true costs and inpatient/outpatient use.
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Seage, et al. (1990) published a follow-up study of hospital costs of AIDS
cases. This study examined hospital admissions of 240 AIDS cases who received
care in five major teaching hospitals in Massachusetts between March 1, 1984, and
February 28, 1986. Four of these hospitals were located in Boston, and the other
was selected because it had cared for the largest number of AIDS cases in the state
outside of the Boston metro area. All patients who met the CDC's AIDS case
definition and received their primary care at one of the selected hospitals were
enrolled; cases who were seen for consultation only were excluded. The cases were
identified by the participating hospitals. As with their earlier study, socioeconomic,
clinical, risk behavior and outpatient utilization data were collected for each case.
Likewise, data about hospital utilization (length of stay and charges) were obtained
from the billing departments of each of the participating hospitals. Charge
information was then converted to cost by using the conversion techniques from their
initial study. Outpatient charge data were estimated by using the Blue Cross and Blue
Shield reimbursement rates.

For the two years of the Seage study, the overall average number of
admissions was 1.95; the average length of stay was 17.3; the average number of
intensive care unit days was 1.2; the average cost per admission was $10,868; the
average number of ambulatory (outpatient) visits was 7.0; and the average cost per
outpatient visit was $269. The cost of inpatient care per case decreased during the
two years of the study from $12,463 to $9,957. Reasons for this decrease included
shorter hospital stays (from 20.6 days to 16.8 days) and lower charges per admission
(from $12,463 to $9,957). Nonetheless, the total cost of care for the cases increased
from $34,229 to $42,399. The increase was related to an increase in the median
survival after diagnosis (from 10 months to 17 months). Although annual costs of
care decreased by 28%, the lifetime costs of treating AIDS cases increased by 24%.

Payors charged for the hospitalizations were Blue Cross and Blue Shield (29%),

P4




commercial insurance (14%), Medicaid/Medicare (32%), and health maintenance
organizations (12%); no insurance was listed in 12% of the admissions.

Seage's second study was an improvement of the first because he included
data from more than one hospital. Also, like the first study, Seage included
demographic and risk behavior information. Even so, the study still lacks
information about costs of caring for AIDS cases in rural hospitals. In addition,
although the author states that cases are followed across hospitals, it is possible that
some of the cases were seen in hospitals or clinics other than the five participating in

the study. If so, the study would underrepresent these patients' hospital utilization.

Oregon Studies
In collaboration with the Oregon Association of Hospitals (OAH), the Oregon

Health Division (OHD) conducted two studies describing the cost of care of Oregon
AIDS cases in 1988 and 1989 (OHD, 1990, 1991). The OAH receives hospital
admission and utilization data (including charge data) from hospitals throughout
Oregon. The OAH extracted admission records for 1988 and 1989 with discharge
diagnoses indicative of AIDS (using ICD-9-CM codes). The OHD maintains a
database with hospital admission information regarding all AIDS cases hospitalized
throughout Oregon. Data are collected systematically by an AIDS Epidemiologist
during semi-annual hospital records reviews; these reviews are conducted at all
hospitals in Oregon treating AIDS cases. Records are pulled for review by ICD-9-
CM codes indicative of AIDS or an AIDS-like diagnosis (see Appendix A); admission
information is collected on all diagnosed AIDS cases who have been hospitalized.
Outpatient and emergency room visits are excluded. The OHD matched their hospital
admission database with records supplied by the OAH, using date of birth, date of
admission, date of discharge, medical record number, and hospital site for 1988 and
1989 admissions. Only those admissions found in both the OAH and the OHD
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databases were included in the studies. Using charge data supplied by OAH, the
OHD described the following: in 1988, the average charge per AIDS-related hospital
admission was $10,575, and the average charge per AIDS patient per year was
$16,920; in 1989, the average charge per day for AIDS patients was $1,254, the
average charge per hospital admission was $11,538, and the average charge per
patient per year was $18,460. The strength of these studies is that two independent
databases were used, providing validation of the matched admissions. The
weaknesses are that many unmatched admissions were not included in the analysis
(because the admissions were in only one of the databases), and data from the
Veterans' Administration Medical Center were not included because the OAH had
inadequate data regarding VA admissions. Also, the studies did not provide

demographic data regarding the AIDS cases who were hospitalized.

Important Gaps in Previous Research

The cost-of-care studies reviewed above primarily included charges for
inpatient medical care. Those studies that did include charges for outpatient care
found that charges for care in ambulatory settings were considerably less than charges
for hospital care (Scitovsky, Cline, and Lee, 1986; Seage, et al., 1986). Scitovsky
emphasized the savings in costs of inpatient medical care that are realized in San
Francisco as a result of community-based organizations. The Shanti Project, San
Francisco AIDS Foundation, and other similar organizations allow AIDS patients to
receive some of their care within the community, and thus charges for inpatient
services are saved. Peter Arno (1986) wrote in detail about the community-based
services available in San Francisco and the cost-effectiveness of these organizations.
Briefly, the city of San Francisco began investing in the development of community-
based organizations early in the AIDS epidemic. Organizations were commissioned

by the San Francisco Department of Public Health to provide AIDS-related services,
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such as hospice care and psychological support and counseling. Home-based
hospice care was provided to 165 AIDS patients at an average cost per day of $94 per
patient (Arno, 1986), an amount substantially lower than the $773 per day for
inpatient medical care at San Francisco General Hospital described by Scitovsky
(1986). Other authors, including Cotton (1988), the Institute of Medicine (1988),
and Gee and Moran (1988), advise that much of the therapy used to treat AIDS
patients can and should be provided in outpatient settings, as these costs are lower
and the setting is frequently more acceptable to the patient. The location of AIDS-
related care, then, is significant in that the charges for care in ambulatory settings are
lower than charges for care in a hospital. What is not clear, however, is whether care
given in outpatient settings effects hospital utilization patterns.

Our study makes a number of important contributions to the body of
knowledge of AIDS care and its cost: it provides documentation of the extent to
which AIDS patients in Oregon are being diagnosed in outpatient settings (marking
their use of outpatient care), and it documents whether there is a difference in charges
for hospitalization and/or hospital use patterns of those patients receiving their initial
diagnosis of AIDS in outpatient settings versus those who were first diagnosed with
AIDS in inpatient settings. In addition, important epidemiologic trends are described,
as is a comparison of the charges for care of AIDS patients by risk group. Finally,
descriptions of survival trends for patients diagnosed in Oregon and of payors for

AIDS-related hospital care are provided.
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CHAPTER 3

Methods

This study describes trends in diagnosis and treatment of AIDS patients in
Oregon over a ten-year period of time and examines whether or not the trend toward
care of AIDS patients in outpatient settings is associated with reduced overall hospital

use.

Design

This is a nonexperimental, retrospective analysis of a population-based cohort
of AIDS patients in Oregon. The sample includes all Oregon AIDS patients
diagnosed and reported between 1981 and 1990. Records of these cases and their
hospital admission data from 1981 through September, 1991, were obtained from the
Oregon Health Division. Data on all AIDS-related hospitalizations in the state were
linked to the registry to obtain total in-state use by residents with AIDS.

The variables of particular interest in this study include site of diagnosis (the
independent variable), length of hospital stay, charges, and survival time (the
dependent variables). Other important descriptive variables include gender, age race

or ethnicity, risk behavior, county of residence, and mortality status.

The Oregon AIDS case registry is housed at the Oregon Health Division in
Portland, Oregon. It includes all AIDS cases reported to the state or to local health
departments. The standard procedure for reporting a case of AIDS involves
completion of an AIDS case report form by a physician or an AIDS Epidemiologist
and submission of the form to the local health department or to the Oregon Health
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Division. Other mechanisms of eliciting AIDS case reports involve surveillance by an
AIDS Epidemiologist. This involves regular contact with hospital infectious control
practitioners (ICPs) at reporting hospitals, semi-annual hospital record reviews in
hospitals treating AIDS cases, and death certificate reviews. Hospital medical records
and death certificates are pulled for review based on ICD-9-CM codes that are
indicative of AIDS or an AIDS-like diagnosis (Kizer, 1986). This "coding net"
includes the following diagnoses codes: AIDS, AIDS-like disease (illness,
syndrome), immunity disorders, malignant neoplasms of the skin (site unspecified),
and PCP (see HIV infection codes, Appendix A). If AIDS cases are reported by an
ICP, found upon chart review, or suspected after a death certificate is reviewed, they
are verified with the diagnosing physician before they are included in the case
registry.

After cases are reported and verified, the AIDS Epidemiologist checks the
case registry to assure that duplicate cases are not entered. Cases are then assigned an
Oregon state number if they are Oregon residents and an out-of-state number if they
were diagnosed while they were a resident of another state. (Cases reported as out-
of-state cases are confirmed by consulting with that state's AIDS surveillance
worker.) Finally, the case is entered into the case registry. The case registry utilizes
computer software supplied by the CDC, called AIDS Reporting System, or ARS.
Upon entering the state number and name, ARS assigns a phonetic "soundex” code.
This, along with the date of birth, is used by CDC as a patient identifier and helps
maintain patient confidentiality. Accordingly, our study used only these two pieces
of information as case identifiers to protect the confidentiality of patients.

As seen on the appended case report form (Appendix B), one of the pieces of
information that is collected at the time of report is whether the diagnosis of AIDS
occurred in an inpatient or outpatient setting. Other variables found in each case

report that were used in the study include: the assigned state number, soundex code,
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date of case report, date of diagnosis, mortality status, age, date of birth, race, sex,

risk behavior, state of residence, reporting physician, and the hospital (or clinic)

where the case was diagnosed (Table 6).

Table 6. Variables used in AIDS study.

ARS

Soundex

Date of birth
Date case entered
State number

XARS

Hospital
Admission date
Discharge date
Length of stay

Computed

Number of admissions
Total length of stay

Total number of ICU days
Length of survival

Date of birth Number of ICU days
Sex Payor

Race

Age

Risk behavior!

Date of diagnosis
Date of case report
Mortality status
Date of death
Reporting MD
Hospital of diagnosis
Site of diagnosis

For the study, we transferred the variables listed above for all Oregon AIDS
cases diagnosed and reported between 1981 and 1990 into a separate database file.
We refer to this file as DB1 (Figure 1). Our population of AIDS cases, then,
includes pediatric and adult patients who were residents of Oregon and
were diagnosed and reported as AIDS cases between 1981 and 1990.

The second database is called XARS. This database contains records of
admissions in hospitals throughout Oregon of reported AIDS cases. Records
included in XARS are collected by an AIDS Epidemiologist. To obtain these records,

1 1t is possible for patients to have more than one risk behavior. However, risks are coded in ARS in 2
hierarchical manner, with the most likely modes of transmission (i.e., male-to-male sexual contact,
injection drug use, and hemophilia) listed first. Then, ARS is programmed to assign a "risk” based on the
data provided. If male-to-male sexual contact is listed as a risk along with injection drug use, the case is
designated as a homosexual IDU. However, if the patient is a homosexual who also happens to have had a
blood transfusion or happens to be a health care worker, he designated only as a homosexual. If an
epidemiologist knows the mode of transmission is something other than that assigned by ARS, he or she
can change the risk in the case registry.
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an AIDS Epidemiologist reviews inpatient medical records every six months from
each hospital in the state reporting AIDS cases. Between 1981 and September, 1990,
28 hospitals in Oregon provided care to AIDS patients.

Table 7. Oregon hospitals with abstracted admission information in XARS.

Bend Oregon City

St. Charles Hospital Willamette Falls Hospital
Corvallis Portland

Good Samaritan Hospital Emanuel Hospital
Eugene Good Samaritan Hospital

Sacred Heart Hospital Holladay Park Hospital

Eugene Clinic and Hospital Meridian Park Hospital
Grants Pass Oregon Health Sciences University

Josephine Memorial Hospital Portland Adventist Medical Hospital
Gresham Providence Hospital

Mt. Hood Medical Center St. Vincent Hospital
Klamath Falls Veterans Administration Hospital

Merle West Medical Center Woodland Park Hospital
Medford Roseburg

Providence Hospital Mercy Medical Center

Rogue Valley Medical Center Roseburg Veterans Hospital
Newberg Salem

Newberg Community Hospital Salem Hospital
Newport Springfield

Pacific Communities Hospital McKenzie Willamette Hospital
Pendleton The Dalles

St. Anthony's Hospital Mid-Columbia Medical Center

The records of patients with an AIDS-like diagnosis are pulled by medical
records personnel using selected ICD-9 CM codes suggestive of an AIDS diagnosis.
If the record indicates the patient has AIDS and he or she has been reported to the
State Health Division as such, information about the hospital admission is recorded in
XARS. If the record indicates (or seems to indicate) the patient has AIDS and he or
she has not previously been reported as a case, the diagnosis is confirmed by
contacting the admitting physician, the case is recorded in ARS, and information
about the hospital admission is recorded in XARS. XARS contains only abstracted
admission records from Oregon hospitals of confirmed AIDS cases recorded in ARS;
hospital admission records from hospitals outside of Oregon are not included, nor are

records of asymptomatic HIV-positive patients.
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The variables from XARS that were used in this study include: the patient's
soundex code, date of birth, the name of the hospital the case was treated in, the
admission and discharge date, the number of inpatient days, the number of days spent
in the intensive care unit (ICU), and the payor (Table 6). Only records in XARS of
cases included in DB1 were used. One of the objectives of this study is to describe
charges for hospital care of AIDS cases residing in Oregon; accordingly, data
regarding out-of-state AIDS cases (i.e., cases who were residents of another state at
the time of their AIDS diagnosis) were not included. The appropriate records were
extracted from XARS and put into a file called DB2. Records from hospitalizations
through September, 1991--nine months after the last AIDS case in the study was
reported (in December, 1990)--were included in an attempt to capture hospital use by
the study's patients more completely.

The cases in DB1 were matched by soundex code and date of birth with their
appropriate record(s) in DB2. This matching allowed cases to be tracked over time
and across hospitals, thus allowing the resulting patterns of care to more completely
represent hospital utilization of each patient as compared with treating each admission
independently. The matched records (from DB1 and DB2) were combined to form
one database called AIDS STUDY. Figure 1 summarizes this process. Note that all
records in DB2 (the hospitalization data file) have a matching state number in DB1,
but cases in DB1 do not necessarily have hospitalization records in DB2.

Charges for hospital care were estimated by using the average charge per day
cited by the Oregon Health Division's HIV Program (1991). In the HIV/AIDS
Surveillance Report (03/31/91), the Health Division lists $1,254 as the average
charge per day (for inpatient AIDS-related care) (see "Oregon studies” above). This
charge was applied to the appropriate index of hospital utilization (i.e., total length of
stay) to estimate overall charges for care of the AIDS cases in the study. Then, the

payors of hospital charges are described .
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Figure 1. Database matching of ARS (Oregon AIDS case registry) and XARS (AIDS
hospital admissions database).

ARS XARS
ATl reported ATDS All ATDErelated hospitalizstions
cases in Oragon. in Oregon hospitals.
(17 1=1,125) (n4+8,182)
: +
Oregon AIDE cases DE1+DBe makched by | an) ATD& pelsred hospitalizations
reported between 1981~ P, o and dage of birth | of Oregon AIDS cases.
1990, {n =2,820)
[H2=1,033)
AIDS STUDY
DE1+DB2
[H3:1,023)
(n5:2,676)

Next, the sample is divided into "outpatients” and "inpatients," referring to
site of AIDS diagnosis. Hospital use patterns of these two groups were then
compared. Hospital use patterns are defined in the following way: average number
of hospital days per admission, average number of hospital days per year, and
average number of total hospital days. Following the presentation of those data, we
compared overall hospital charges (calculated by using $1,254 per day) of "AIDS
outpatients” with "AIDS inpatients.”

Because charges for hospital care of patients who have died represent the true
total lifetime hospital charges, these charges--along with hospital use patterns--were
presented. Finally, we figured overall survival time for patients who died. This was

done by comparing the date of diagnosis with the date of death.
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Reliability and Validity Issues
Information about AIDS cases is primarily provided by physicians; those

cases and information about them reported by other sources (e.g., hospital infection
control practitioners) are confirmed by consulting with the diagnosing physician.
Information about site of diagnosis (outpatient versus inpatient) is confirmed by an
AIDS Epidemiologist reviewing XARS in the following manner: cases reported as
outpatients but having hospital admissions with a diagnosis code indicating AIDS or
an AIDS-like condition within 30 days of diagnosis are reconfirmed with the
physician and recoded as inpatients. This helps maintain the integrity of the site of
diagnosis variable.

It is possible that patients are lost to follow-up after being diagnosed with
AIDS. If AIDS outpatients are lost more frequently than AIDS inpatients (perhaps
because they are less sick and thus more capable of relocating to another area),
decreased hospital use by this population would reflect fewer cases with follow-up
data rather than truly reflecting less hospital use. In Oregon, follow-up data are
solicited from reporting physicians every six months. An AIDS Epidemiologist
sends letters to all physicians in Oregon with living AIDS cases in the case registry
requesting a case-status update on each case. Physicians are asked to indicate which
of their patients have died or have been lost to follow-up. These data are then entered
into a local use field in ARS. Of the 1,033 AIDS cases in this study, 61 cases were
lost to follow-up. Thirty-seven (61%) of these were AIDS inpatients, and 24 (39%)
were AIDS outpatients (p=NS). AIDS outpatients, then, were not more likely to be
lost to follow-up than AIDS inpatients, indicating that hospital use patterns of AIDS
outpatients did not merely reflect fewer follow-up data regarding that population.

There is a possibility that cases who leave Oregon may be lost to follow-up
and die without their deaths being reported and recorded in ARS. In those instances,

it is possible for their deaths to be missed. The mechanism currently in use to
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monitor deaths allows for informal notification across state lines when an AIDS-
related death occurs outside of the reporting state. In that case, the person
responsible for following up AIDS-related deaths is usually able to ascertain what
state originally reported the case (by reviewing medical records, questioning family
members or significant others, etc.), and the reporting state can be notified.
Currently, Oregon does not utilize a national death index for tracking AIDS deaths.
This, then, poses a potential threat to the reliability of the mortality status variable.
There currently is no mechanism to determine to what extent this potential problem
exists.

Another theoretical possibility exists of reporting bias of AIDS inpatients. That is,
since AIDS surveillance sources (other than physician reports) are hospital-based (relying on
inpatient medical record review and reports from ICPs), it is possible that outpatient AIDS
cases are not reported or detected until they are hospitalized. This would cause an increased
"reporting lag,” or a longer time from diagnosis of AIDS to report of the case. For the cases
in this study, the mean reporting lag in cases diagnosed as inpatients was not significantly
different than the reporting lag of cases diagnosed as outpatients. The mean reporting lag for
each group was 4.01 months and 4.36 months, respectively, indicating that a reporting bias
of AIDS inpatients was not a factor in this study.

The completeness of AIDS case reporting in Oregon is periodically assessed
at the Oregon Health Division using the capture-recapture methodology (the Chandra
Sekar and Deming method [Chandra Sekar and Deming, 1949]) and is reported to
CDC. This method consists of estimating the population of AIDS patients in Oregon,
using the number of solicited and unsolicited cases that are reported. (Cases are
considered unsolicited if they are reported independently by a physician and solicited
if they are confirmed by a physician after first being discovered by an AIDS
Epidemiologist.) The number of cases that has been reported is compared with the

estimated number of cases, and an estimate is made regarding the completeness of
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reporting. In February of 1992, Oregon determined the overall completeness of case
reporting to be 96.4% (Oregon Health Division, unpublished data).

The method of accessing the appropriate records (that include AIDS-like
diagnoses) from hospitals around the state using ICD-9 CM codes was described
above. Other states have found this "coding net" to be very successful at capturing
almost all of the appropriate hospital admissions (Kizer, 1986); Oregon has not
evaluated the validity of this "net."

A possible threat to internal validity in this study is changing medical
technology over time. The treatment for AIDS has varied from year to year; thus, the
year of diagnosis of AIDS is probably correlated with length of stay, survival time,
and cost of care. We controlled for this by stratifying AIDS cases by year of
diagnosis when we calculated measurements of length of survival. Also, the initial
opportunistic infection can be important in determining the number of hospital days,

procedures performed, and length of survival.

Limitations of Study

There are two major limitations to this study. One of them is the marker for
the site of AIDS diagnosis. While diagnosis of AIDS in an outpatient setting does by
definition indicate that the patient was seen in an outpatient setting, diagnosis as an
inpatient may not indicate that the patient was seen first in the hospital. Some
inpatient cases were probably seen in outpatient settings before their diagnosis; their
subsequent diagnosis in an inpatient setting might instead reflect the type of
opportunistic infection they presented with. PCP, for example, presents as an acute
condition requiring hospitalization much more frequently than does HIV dementia or
KS. Nevertheless, AIDS cases reported as outpatients provide important information

about treatment and AIDS care trends. Also, the use of data regarding site of AIDS
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diagnosis in a study examining costs of care represents an innovative approach at
utilizing routinely collected epidemiologic data.

The second limitation to the study is that only Oregon AIDS cases were included in
the analysis. The decision to not include out-of-state cases was based on concern regarding
the integrity of the data collected on out-of-state cases. Specifically, the risk identification
(i.e., the mode of infection) and site of diagnosis variables are not closely scrutinized in these
cases, whereas these variables are carefully monitored in resident cases (where all cases
without a defined risk are investigated and the site of diagnosis of each case is verified).!
The limitation imposed by restricting the analysis to resident cases is an underestimation of
total hospital use by AIDS patients. In this study, 92 out-of-state cases were hospitalized
312 times (average 3.4 admissions) and a total of 2,887 days (average 9.3 days per
admission). The estimated charges for hospitalization (in Oregon) of out-of-state cases

between 1981-90 were $3,620,298.

1 Out-of-state cases are not included in Oregon's AIDS surveillance data but are counted as cases in the state
of residence at the time of their AIDS diagnosis. It is the responsibility of the cases’ state of residence to
follow up these cases.
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CHAPTER 4

Results

The results of the study are presented in three sections. Section I focuses on
the total patient population; Section II describes temporal patterns; and Section III
discusses AIDS fatalities. Demographics, risk behavior, site of AIDS diagnosis, and
survival times are presented in each section, as are patterns of hospital use, hospital

charges, and payors of hospital charges.

Section I

Total Patient Population

Demographics.
Between 1981 and 1990, 1,033 AIDS cases who were residents of Oregon

(having listed a home address in Oregon at the time of AIDS diagnosis) were reported
to the Oregon Health Division. Of these, 836 had abstracted hospital admissions in
XARS.

Of the 1,033 AIDS cases in the study, 966 (96%) are male, and 27 (4%) are
female (Table 8). One thousand twenty seven cases (99%) are adults or adolescents
(more than 13 years of age at time of diagnosis), and six (1%) are children (Table 9).

Nine hundred sixty (93%) of the AIDS cases are white, 28 (3%) are African
American, 35 (3%) are Hispanic, four (less than 1%) are Asian or Pacific Islander,
and six (less than 1%) are American Indian or Alaskan Native (Table 8, Figure 2).

The majority of the AIDS cases (700, or 68%) live in Multnomah County (Table
10).




Table 8. AIDS cases by race and sex (N=1,033).

Race Male Female Total
No. (%) No. (%) No. (%)
White 929 93) 31 (84) 960  (93)
African American 25 3) 3 ¥ 28 3)
Hispanic 32 3 3 (8 35 @
Asian/Pacific Islander 4 (<1 0 © 4 (<1)
American Indian 6 6] 0 () 6 6))
Total 996 {100} 37 {100) 1.033 (100)

¥2=7.40, df=5, p=NS

Table 9. Oregon AIDS cases by age group (N=1,033).

Age group No. of cases Percent

Oto 9 4 <1
10to 19 3 <1
20to 29 193 19
30to 39 467 45
40 to 49 252 24
50 to 59 76 7
60 to 69 32 3
70 to 79 4 <1
80 to 89 2 <1
Total 1,033 100
Figure 2. Oregon AIDS cases by race or ethnicity (N=1,033).

[ white 93%)

African American (3%)
B 1ispanic (3%)

[ Asian/Pacific Tslander
(<1%)

4 Amer. Indian/Alask.
Native (1%)
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Table 10. County of residence of AIDS cases (N=1,033).

County # Of Cases Percent Rate*
Baker 1 <] 6.6
Benton 9 1 12.7
Clackamas 50 5 17.9
Clatsop 3 <1 9.0
Columbia 7 1 18.4
Coos 10 1 16.7
Crook 1 <1 7.1
Curry 1 <1 5.3
Deschutes 8 1 10.7
Douglas 18 2 18.9
Gilliam 1 <1 58.8
Grant i <1 i2.5
Hood River 2 <1 11.8
Jackson 18 2 12.3
Jefferson 1 <1 7.1
Josephine 7 1 11.1
Klamath 1 <1 1.7
Lane 63 6 22.3
Lincoln 6 1 15.4
Linn 12 1 13.2
Malheur 1 <1 3.8
Marion 32 3 14.0
Multnomah 700 68 1199
Polk 4 1 8.0
Tillamook 2 <1 9.1
Umatilla 1 <1 1.7
Union 1 <1 4.2
Wallowa 1 <] 14.3
Wasco 6 1 27.3
Washington 55 5 17.6
Yambhill 10 1 15.2
Total 1033 100 35.6
* Rate per 100,000, based on 1990 U.S. Census.

Risk behavior.

Seven hundred ninety-one of the 1,033 cases (77%) are homosexual or
bisexual men, 45 (4%) are IDUs, 106 (10%) are homosexual or bisexual men and
IDUs, 18 (2%) are hemophiliacs, 22 (2%) are heterosexuals, 25 (2%) are blood
transfusion recipients, 20 (2%) have undetermined risk factors, two (less than 1%)
are child hemophiliacs, three (less than 1%) are children of mothers who are HIV
antibody positive, and one (less than 1%) is a child who received a blood transfusion

(Tables 11 and 12). Risk behavior is significantly different for males and females
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(p<.001); most males (80%) with AIDS are homosexual or bisexual men, whereas

the largest portion of female cases (35%) became infected through heterosexual

contact.

Table 11. Oregon AIDS case groups (N=1,033).

Risk Behavior

Adult

Homo/bisexual men
IDUs

Homo/Misexual men and
IDUs

Hemophihecs
Heterosexuals
Transfusion recipient
Otherfundetermined

Pediatric

Hemophiliacs

Mother with/at nsk
for HIV infection
Transfusion recipients

Total

Males
No. (%)
791 (80)

33 ¢)]
106 (11)
18 Q@

9 6}

15 2
15 V)

2 (<1)

2 {(<1)

0 ©)
996 (100)

Females
No. (%)
0 ©
7 (19)
0 )
0 ©
13 (35
10 @27
5 (13)
0 )}
1 3
1 3)
37 (100)

Total
No. (%)
791 ¢

45 4
106 (10)
18 )
33 )
25 @
20 ()
2 (<1)

3 (<1)

1 (<D

1,633 (100)

%2=406.22, df=9, p=<.001

Risk behavior also differs significantly by race (p<.001). While the majority of
cases in all races are homosexual or bisexual men (except for American Indians, where
50% of the cases are homosexuals and S0% are homosexual or bisexual IDUs), there are

more IDUs with AIDS who are Hispanic and African American than there are IDUs who

are white (6% and 21%, respectively, versus 4%). There are also more heterosexual cases

who are Hispanic or African American (9% and 7%, respectively) than who are white (2%)

(Tzble 12).
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Table 12. AIDS cases by race and risk behavior (N=1,033).

African Asianf/Pacific| American
Risk behavior White American Hispanic Islander Indian
No. (%) | No.__ (%) No. (%) No. (%) No. (%)
Homosexual 747 (78) 18 ®4H | 20 (7 39 3 (50
DU 37 @ 6 (21 2 ©) 0 [(0)] 0 O
IDU and
Homosexual 93 (10) 1 @) 8 (22) 1 (25 3 (50)
Hemophiliac 17 @ 0 (© 1 3 0o (0 (U (¢)]
Heterosexual 17 @ 2 N 3 ® 0 (0 0 (©
Transfusion
Recipient 23 (2 1 %) 1 3) 0 O 0 {0)
Undetermined Risk 20 ¢ © o O 0 0 0 ()}
Hemophiliac,
Children 2 (<1) 0 ©) [ (1)] L (V)] 0 (V)
Children, Mother
HIV+ 3 (<D 0 0 [ (1)’ 0 V)] C O
Transfusion
Recipient, Child 1 (<1 0 ) 0 ) 0 0 0 (O
Total 960(100) 28 (100} | 35 (100) 4 (100) 6 (100}

¥2=54.43, df=45, p<.001

Site of AIDS diagnosis.

Of the 1,033 AIDS cases in this study, 680 (66%) received their diagnosis of AIDS

in inpatient settings, while 353 cases (34 %) received their diagnosis in outpatient settings

(Figure 3.).

Figure 3. Site of AIDS diagnosis (N=1,033).

66% <

O Outpatient diagnosis

L1 Inpatient diagnosis
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Risk behavior and site of AIDS diagnosis.

Of the 353 AIDS cases diagnosed in outpatient settings, the majority (82%)
are homosexual or bisexual men. In addition, seven (2%) are IDUs, 37 (10%) are
homosexual or bisexual men and IDUs, three (less than 1%) are adult hemophiliacs,
seven (2%) are heterosexuals, three (1%) are adult blood transfusion recipients, four
(1%) have an undetermined risk factor, and one (less than 1%) is a child who
received a blood transfusion. The risk behavior proportions of AIDS outpatients
differ significantly from the risk behavior proportions of AIDS inpatients (p<.005).
AIDS outpatients are more likely to be homosexual or bisexual men and less likely to
have other risk behaviors. The comparison of outpatient and inpatient risk behavior

proportions is presented in Table 13.

Table 13. Risk behavior and site of AIDS diagnosis (N=1,033).

Risk behavior QOutpatient diagnosis Inpatient diagnosis
No. (%) No. (%)
Homo/Bisexual 291 (82) 500 (74)
IDUs 7 2 38 ©
Homo/Bisexual IDUs 37 (10) 69 (10)
Hemophiliac, Adult 3 (<1) 15 2
Heterosexuals Transfusion 7 @ 15 2
Recipients, Adult 3 ) 22 3
Other/Undetermined 4 0 16 2
Hemophiliac, Child 0 ©) 2 (<1)
Child w/HIV + Mother 0 (V)] 3 (<1)
Transfusion Recipient, Child 1 (<D 0 ©)
Total 353 680
¥2=03.64, df=9, p<.005

Survival.

Of the 1,033 AIDS cases in Oregon, 610 cases (59%) have died. Mortality
status did not differ by mode of HIV transmission. However, mortality status did
differ significantly by site of AIDS diagnosis (i.e., outpatient versus inpatient)
(p<.001). Fifty-seven percent of AIDS outpatients are still living, compared with
33% of AIDS inpatients.
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Of those cases who are still living, the mean survival time is 16.3 months.
This figure is accurate to the extent our mortality information is complete; this figure
is also influenced by the lag time between the death of an AIDS case and entrance of
that information in ARS. The lag time for receiving case death notices is variable
depending on the location of the death. Deaths occurring within Multnomah County
have virtually no lag time, whereas the lag time of notification of deaths occurring in
other counties in Oregon is about four months. The lag time for AIDS-related deaths

occurring in other states or countries is not known.

Patterns of inpatient hospital care.
Between 1981 and September, 1991, 1,316! resident Oregon AIDS patients

were admitted to Oregon hospitals 2,676 times (mean=2.0). These patients spent a
total of 20,677 days and 946 ICU days in the hospital during that time, or a mean of
7.7 days and 0.4 ICU days per admission.

AIDS inpatients spent a total of 16,506 days in the hospital; this compares
with AIDS outpatients, who spent a total of 4,171 days in the hospital. The mean
length of hospital stay per admission for AIDS inpatients was 8.5 days,; this differed
significantly from the mean length of stay of AIDS outpatients (5.6 days) (p<.001).
This finding supports our hypothesis of healthier AIDS outpatients, though the
reason for the shorter hospital stays remains unclear.

The mean length of stay per hospitalization by risk behavior was significantly
different (p<.001). The mean lengths of stay are: homosexual or bisexual men, 7.3
days; IDUs, 8.3 days, homosexual or bisexual IDUs, 6.8 days; adult hemophiliacs,
11.3 days; heterosexuals, 9.9 days; adult transfusion-associated cases, 22.5 days;
adults with undetermined risks, 11.6 days; pediatric hemophiliacs, 3.1 days; pediatric

1 This number represents the sum of the number of patients admitted each year from 1981 through
September, 1991. While the count of patients with admissions during each year is unduplicated, the sum of
the patients admitted each year (1,316) represents a duplicate count of many of the 836 Oregon AIDS
patients with admission data.
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cases whose mother was HIV-infected, 10.3 days; and pediatric transfusion-
associated cases, 1.0 days.

Charges for hospital care.

Using $1,254 average charge per day, the total charges for hospital care of
AIDS patients in Oregon between 1981 and September, 1991, were $25,928,958.
For AIDS inpatients, the total charges were $20,698,524; for AIDS outpatients, total
charges were $5,230,434.

Charges for care by risk behavior.

The charge for hospital care by risk behavior (or group) is found by determining
the total number of inpatient days (total LOS) used by each group and multiplying that
number by the average cost per day ($1,254). These charges are presented in column
three of Table 14. In column four of that table, the total charges for hospital care
($25,928,958) are compared with the charges for each group, giving the percentage of
overall charges per risk group. Finally, the percent of AIDS cases in each risk group (in
this study) is presented in column five for comparison with the percent of inpatient care
charges (column four). Although the percentages of total charges versus the percentages
of cases in each risk group are relatively proportional, this ratio for homosexual and
bisexual men is slightly lower than is the ratio for IDUs. Since lengths of stay differ
between risk groups, the charges for care (per admission) would also be expected to
differ.
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Table 14. Charges for hospital care by risk behavior (N=1,033).

% of total % of total

Risk behavior Total LOS Charges charges cases
Homo/Bisexuals 14,822 $18,586,788 72 77
IDUs 1,117 $1,400,718 5 4
Homo/Bisexual IDUs 1,934 $2,425.236 9 10
Hemophiliac, Adult 419 $525,426 2 2
Heterosexuals 645 $808,830 3 2
Transfusion recipients 1,082 $1,356,828 5 2
Other/Undetermined 603 $756,162 3 2
Hemophiliac, Child 22 $27,588 <1 <1
Child, Mother with

AIDS or HIV+ 31 $38,874 <1 <1
Transfusion recipients,

Child 2 $2,508 <1 <1

Payors of hospital care charges.
The payors of hospital care charges have been grouped into six categories:

commercial insurance, Medicaid and Medicare, Kaiser Permanente, self-pay, other,

and unknown. Commercial insurance includes Blue Cross and Blue Shield of
Oregon, as well as other companies. Medicare and Medicaid are public payors, both
with differing patient qualification requirements. One way to qualify for Medicaid is
to have a medical disability; currently, patients with an AIDS diagnosis are
presumptively eligible to receive Social Security and Medicaid if specified financial
criteria are met. A patient is not eligible for Medicare reimbursement until 24 months
after they have become disabled; thus, most AIDS patients relying on the public
sector for payment of medical expenses currently are using Medicaid rather than
Medicare (because they usually do not survive the requisite 24 months). Kaiser
Permanente is one of the largest health maintenance organizations (HMOs) in Oregon.
Although Kaiser pays for AIDS-related care for its' members throughout Oregon,
most AIDS patients enrolled in Kaiser's program receive their care at one of two large
hospitals in the Portland metro area (Bess Kaiser and Kaiser Sunnyside Medical
Centers). Many patients without insurance who have not yet met eligibility

requirements for Medicaid list "self" as the guarantor for payment of medical
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services. Hospitals are often forced to absorb these charges as "bad debt.” For our
study, "other" payment sources included Veterans' Administration, as well as other
sources. Finally, when no insurance carrier or guarantor was listed, the admission
was coded as having an "unknown" payment source.

All hospital admissions (N=2,676) were divided into admissions for each risk
group, and the payors of these admissions were determined. Then, the percent of the
admissions charged to each payor by risk group was calculated. For example,
homosexual and bisexual men had a total of 2,041 admissions. Eighty-four percent
of the total number of admissions charged to commercial insurance was from this risk
group, as was 62% of the admissions charged to Medicaid or Medicare, 89% of the
admissions charged to Kaiser Permanente, 77% of the self-pay admissions, and 78%
of the admissions charged to a source other than these sources (including the
Veterans' Administration). Seventy-three percent of the admissions whose payor
was unknown were from this risk group. These data are presented in Table 15.

Over all, commercial insurance and Medicaid or Medicare were the primary
payors of AIDS-related hospital charges, each being charged with 34.3% of the
admissions. Kaiser was charged with 16% of the admissions, self pay was listed in
3% of the admissions, 10% of the admissions were charged to some other payor, and

2% of the admissions had no known payor (Figure 4).

45



Figure 4. Payors of hospital charges of all AIDS admissions (N=2,676).
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Payors of admissions by risk behavior.
Primary payors varied among risk behaviors. Medicaid and Medicare were

charged with more hospital admissions of IDUs (both heterosexual [63%] and
homosexual [68%]) than any other group; this may be because IDUs are frequently
disenfranchised by society and thus rely on public sources for payment of medical
care. The primary payors of charges for care of adult hemophiliacs were commercial
insurance (43% ) and Medicaid and Medicare (46%). Medicaid and Medicare were
also the primary payors for charges for care of heterosexual AIDS cases (43%),
whereas commercial insurance was charged with 31% and Kaiser was charged with
17% of these admissions. Commercial insurance (25%), Medicaid and Medicare
(27%) and Kaiser (27%) were the primary payors of charges for care of adult
transfusion-related AIDS cases. Commercial insurance was the primary payor for
care of patients with an undetermined risk, hemophiliac children, and for children
who became infected after receiving a blood transfusion, being charged with 69%,
100%, and 100% of these admissions, respectively. Finally, Medicaid and Medicare

were the primary payors for care of children whose mothers are HIV-infected, being
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charged with 67% of these admissions. These data are depicted in Figures 7 through

16.

Table 15. Risk group mix by payor of hospital charges (N=1,033).

Risk behavior

Homo/Bisexual
(n=2,041)%**

DU
(n=135)

Homo/Bisexual
and IDU
(n=286)

Hemophiliac,
Adult
(n=37)

Heterosexual
(n=635)

Blood transfusion
(n=48)

Undetermined risk
(n=52)

Hemophiliac,
Child
(n=T7)

Child, Mother
with AIDS or
HIV+
(n=3)

Blood transfusion,
child
(n=2)

Total by payor
(N=2,676)

Commercial | Medicaid/
insurance Medicare
(No. _%)y** | (No._ %)
772 84 569 62
15 1 85 9
37 4 194 21
16 2 17 2
20 2 28 3
12 1 13 1
36 4 10 1
1 1 0 0
1 <1 2 <1
2 <1 0 0
918 100 918 100

Kaiser
{No. %)
379 89

7 2
10 2
3 1
il 3
13 3

1 <1

0O 0

0 O

0 0
424 100

Self pay | Other* |Unknown
MNo. %) |No. %)| (No. %)
63 79| 211 78| 47 73
7 9 1% 6 4 6
8 10| 27 10 10 16
0 0 1 <1 0 O

i 1 4 | 1 1.5
0 0 9 3 1 1.5
i 1 3 ! 1 1.5
0 0 0 0 0 o0
0 0 0 0 0O 0
0 0 0 0 0 O
80 100|272 100| 64100

* Includes Veterans Administration.
**  Percent of total admissions each payor was charged.
% p=pumber of admissions of patients in each risk group.
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Figure 5. Payors of hospital admissions by risk behavior: homosexuals.

40% -
35%
30%
25%
20% 4
15%
10%
5%
0% -

Admissions of Homosexuals (n=2,041)

[a Commerical

[ Medicaid/Medicare

E Kaiser
W ser pay

E other

Unknown

Figure 6. Payors of hospital admissions by risk behavior: IDUs.
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Figure 7. Payors of hospital admissions by risk behavior: IDU and homosexual.
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Figure 8. Payors of hospital admissions by risk behavior: adult hemophiliacs.
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Figure 9. Payors of hospital admissions by risk behavior: heterosexuals.
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Figure 10. Payors of hospital admissions by risk behavior: blood transfusion recipients.
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Figure 11. Payors of hospital admissions by risk behavior: undetermined risk
behaviors.
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Figure 12. Payors of hospital admissions by risk behaviors: children who are
hemophiliacs.
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Figure 13. Payors of hospital admissions by risk behavior: children whose mother is
HIV-positive.
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Figure 14. Payors of hospital admissions by risk behavior: children who are
transfusion recipients.
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Payors of admissions by site of diagnosis.
Payors of hospital admissions differed significantly (p<.001) by site of AIDS

diagnosis. A higher percentage of patients diagnosed in outpatient settings had medical

insurance (57.6%, including commercial insurance and Kaiser Permanente) than did



patients diagnosed in inpatient settings (47.2%). Medicaid and Medicare paid for almost
equal proportions of admissions of inpatients and outpatients, although the proportion was
slightly higher for AIDS inpatients. Self pay was the payor in a slightly higher proportion
of AIDS inpatients. Finally, the proportion of AIDS inpatients' admissions charged to
"other” (including the Veterans' Administration) was nearly twice that of AIDS outpatients.

Although the reasons for the mix of payors of inpatient and outpatient admissions
cannot be ascertained by data presented here, the mix makes intuitive sense. First,
provision of outpatient care is frequently done by independent practitioners (often
infectious disease specialists); it seems predictable that independent physicians would
prefer to treat patients who had commercial insurance because rates of reimbursement are
generally higher. Secondly, Kaiser Permanente is a large, well-organized health
maintenance organization (HMO). Kaiser has a large outpatient clinic in Portland that
specializes in the care of AIDS patients. It is not surprising, then, that more AIDS
outpatients are covered by Kaiser than inpatients because physicians treating AIDS cases
there would aggressively manage patients on an outpatient basis to the extent possible.
Such outpatient management would be more cost-effective for the HMO than would

inpatient care. The breakdown of payors by site of diagnosis is presented in Table 16.

Table 16. Payor of hospital admissions by site of AIDS diagnosis.

Payor Inpatient Outpatient
Commercial Insurance 325 % 38.8%
Medicaid/Medicare 34.6% 33.2%
Kaiser Permanente 14.7% 18.8%
Self Pay 3.7% 1.0%
Other 11.5% 6.5%
Unknown 2.7% 1.4%
Total 100 % 100 %
x2=41.51, df=5, p<.001

53



AIDS cases with no hospital admission information.

Of the 1,033 AIDS cases reported in Oregon between 1981 and 1990, 197 cases
had no hospital admissions. The majority of these (78%) were diagnosed in 1989 and
1990 (52 and 102, respectively), and most (65%) were residents of Multnomah County.
One hundred ninety (96%) of these cases are males, and seven (4%) are females.

One hundred forty cases without admission information are still living, making the
case-fatality rate 29% for this group. This low case-fatality rate is likely related to the very
recent diagnosis of most of these cases. Ten of these cases were diagnosed in states other
than in Oregon, including Colorado, California, Florida, Kentucky, Wisconsin, and
Mississippi.! Demographic and risk behavior data regarding these cases are presented in
Tables 17-20. Like the risk behavior mix of the total population, risk behavior differs
significantly by sex in cases without hospital admissions. The majority of cases in men are
found in homosexual or bisexual men (79%), whereas the largest percent of cases in
women is split among three risk behaviors: IDUs, heterosexuals, and transfusion
recipients.

Since most of the cases without hospital admissions have been diagnosed recently,
it is likely that many of them will be hospitalized at least once within the next year. It is
also likely that some of these cases received hospital care in states other than Oregon,

although this was impossible to verify with our data.

! Although these cases were diagnosed in other states, they were counted as Oregon cases because they lived
in Oregon at the time of their initial AIDS diagnosis.
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Table 17. Sex and risk behavior of AIDS cases without hospital admissions (n=197),

Risk Behavior Males Females Total
Adult No. (%) No. (%) No. (%)
Homo/bisexual men 151 (79) 0 ©) 151 )
IDUs 6 3 2 29 8 “)
Homo/bisexual men and

IDUs 23 (12) 0 ©) 23 (12)
Hemophiliacs 4 2 0 ©) & @
Heterosexuals 2 4] 2 29) 4 2
Transfusion recipient 2 @ 2 (29) 4 )
Other/undetermined 2 (1) 0 () 2 0
Pediatric
Hemophiliacs 0 © 0 © 0 ©
Mother with/at risk

for HIV infection 0 © 1 (14 1 (<1
Transfusion recipients 0 © 0 © 0 (V)
Total 190 (100) 7 (100) 197 (100)
¥2=94 87, df=7, p<.001

The majority of these AIDS cases are found in the 30 to 49 age groups, which is
similar to the overall population of AIDS cases (Table 18).

Table 18, Age groups of AIDS cases without hospital admissions (n=197).

Age group No. of cases Percent
Oto © 1 1
10 to 19 0 N/A
20 t029 34 17
30 to 39 83 42
40 to 49 54 27
50 to 59 16 8
60 to 69 8 4
70 to 79 1 1
Total 197 100

The race or ethnicity of these AIDS cases did not differ significantly by sex. The
majority of cases were in white males (94%); the majority of female cases were also white

(86%). The breakdown by race and sex is presented in Table 19.
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Table 19. AIDS cases without hospital admissions by race and sex (n=197).

Race Male Female Total

M NQ__.(Z) M
White . 179 (94) 6 (86) 185  (94)
Afncan American 5 3) 0 O 5 3)
Hispanic 4 ) 1 (14 5 @3
Asian/Pacific Islander 1 0.5) 0 1 (<1
American Indian 1 0.5) 0 1 (<1
Total 190 (100) 7 (100) 197 (100)
%%=4.29, df=5, p=NS

Most of the AIDS cases without hospital admissions were residents of Multnomah

County (65%). The number and percent of total cases is described in Table 20.

Table 20. County of residence of AIDS cases without hospital admissions (n=197).

County # Of Cases Percent County # Of Cases Percent
Benton 3 1.5 Lincoln 1 S
Clackamas 10 5.0 Linn 6 3.0
Clatsop 10 5.0 Malheur 1 5
Curry i 5 Marion 7 3.6
Deschutes 2 1.0 Multnomah 128 65.0
Douglas 8 4.0 Wasco 2 1.0
Jackson 6 3.0 Washington 5 2.5
Josephine 1 S Yambhill 2 1.0
Lane 13 6.6
Total 197 100

Demographic summary of sub-population and total population.

The sex, risk behaviors, age groups, races or ethnicities, and counties of residence
of the AIDS cases without hospital admission information are nearly identical with the
overall population of AIDS cases in this study. The majority of the cases in both groups
were men (96.5 and 96%, respectively) who had sex with other men (both 77%) and may
have used injection drugs (12, and 10%, respectively); most cases were between 30 and 49
years of age (both 69%); the majority of the cases were white (94 and 93%, respectively);
and most of the cases lived in Multnomah County (65 and 68%, respectively). Because the

population of patients without hospital admissions were similar to our larger population of
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AIDS patients, hospital use patterns would likely also be similar to the patterns observed in

the study.

Section IT

Tem: Patterns

In this section, year-by-year patterns of select variables discussed above are
described so as to elucidate changes over time in these variables. The variables to be
discussed include: demographic mix, risk b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>