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Hospital and Outpatient Health Services Utilization
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Background: Rapid changes in HIV epidemiology and antiretrovi-
ral therapy may have resulted in recent changes in patterns of
healthcare utilization.

Objective: The objective of this study was to examine sociodemo-
graphic and clinical correlates of inpatient and outpatient HIV-
related health service utilization in a multistate sample of patients
with HIV.

Design: Demographic, clinical, and resource utilization data were
collected from medical records for 2000, 2001, and 2002.

Setting: This study was conducted at 11 U.S. HIV primary and
specialty care sites in different geographic regions.

Patients: In each year, HIV-positive patients with at least one CD4
count and any use of inpatient, outpatient, or emergency room
services. Sample sizes were 13,392 in 2000, 15,211 in 2001, and
14,403 in 2002.

Main Outcome Measures: Main outcome measures were number
of hospital admissions, total days in hospital, and number of outpa-
tient clinic/office visits per year. Inpatient and outpatient costs were
estimated by applying unit costs to numbers of inpatient days and
outpatient Vvisits.

Results: Mean numbers of admissions per person per year decreased
from 2000 (0.40) to 2002 (0.35), but this difference was not
significant in multivariate analyses. Hospitalization rates were sig-
nificantly higher among patients with greater immunosuppression,
women, blacks, patients who acquired HIV through drug use, those
50 years of age and over, and those with Medicaid or Medicare.
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Mean annual outpatient visits decreased significantly between 2000
and 2002, from 6.06 to 5.66 visits per person per year. Whites,
Hispanics, those 30 years of age and over, those on highly active
antiretroviral therapy (HAART), and those with Medicaid or Medi-
care had significantly higher outpatient utilization. Inpatient costs
per patient per month (PPPM) were estimated to be $514 in 2000,
$472 in 2001, and $424 in 2002; outpatient costs PPPM were
estimated at $108 in 2000, $100 in 2001, and $101 in 2002.
Conclusion: Changes in utilization over this 3-year period, although
statistically significant in some cases, were not substantial. Hospi-
talization rates remain relatively high among minority or disadvan-
taged groups, suggesting persistent disparities in care. Combined
inpatient and outpatient costs for patients on HAART were not
significantly lower than for patients not on HAART.

Key Words: resource use, health services, cost of care, hospital
admission, antiretroviral therapy, gender, race, disparities, female,
injection drug use, black
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he treatment and epidemiology of HIV disease have
shown marked changes in recent years. The advent of
highly active antiretroviral therapy (HAART) dramatically
altered the clinical course of HIV infection. Well-docu-
mented declines in opportunistic illness and mortality oc-
curred in the United States and other developed countries
where these drugs have been widely available.' Declines in
hospitalization rates have also been reported.*> Over time,
treatment indications have changed, with thresholds for ini-
tiation of HAART dropping from 500 to 350 CD4 cells/mm?>,
and new antiretroviral medications such as Trizivir and
Kaletra have become available.
In addition to changes in HIV therapy, the epidemiol-
ogy of HIV infection in the United States has changed in a
manner that could affect healthcare resource utilization and
associated costs. HIV is affecting greater numbers of women,
those of minority race/ethnicity, and those with a history of
substance abuse than in previous years.® Other comorbidities
found in patients with HIV such as hepatitis C and compli-
cations of antiretroviral therapy—particularly diabetes, car-
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diovascular, cerebrovascular, and peripheral vascular dis-
ease—may be becoming more prevalent.” '

These changes may affect patterns of healthcare utili-
zation among persons with HIV infection and may have
potentially important implications for healthcare financing.
Inpatient care has historically been a prominent component of
healthcare resource utilization in HIV.'®!'7 In 1996, inpatient
care accounted for almost half of medical resource utilization
in patients with HIV/AIDS,'® and by 1998, it had declined to
approximately one third of average monthly medical expen-
ditures.'® Further declines in inpatient utilization could po-
tentially result in additional cost savings.

Service use data from the HIV Cost and Service Utili-
zation Study (HCSUS), a large representative sample of
persons in care for HIV infection, were collected in 1996 to
1998, early in the HAART era.'® More recent U.S. estimates
of HIV-related service utilization are based on data collected
in 1999 from a nonrepresentative sample.”® However, given
the changes in epidemiology, antiretroviral treatments avail-
able, and treatment indications between 1999 and 2002, there
is a need for more timely data on trends in HIV-related
service utilization. This study presents data from 2000, 2001,
and 2002 documenting inpatient and outpatient utilization
during these years and investigating differences in utilization
by demographic and clinical characteristics, including the use
of HAART.

METHODS

Site Selection

The HIV Research Network (HIVRN) is a consortium
of 17 sites that provide primary and subspecialty care to adult
patients with HIV. To be included, a site had to have a
minimum dataset available in electronic format or through
paper abstraction. The minimum data required were the
patients’ age, sex, race, HIV transmission risk factors, AIDS-
defining illnesses, CD4 level, HIV-1 RNA, and use of anti-
retroviral medication. Eleven sites also collected data on
resource utilization, including hospital admissions, length of
stay, and outpatient clinic and office visits. Data from these
11 sites, located in the eastern (6), midwestern (3), southern
(1), and western United States (1), were included in this
analysis. Eight of these sites have academic affiliations; 3 are
community-based. In each year, the analysis was limited to
adult patients (=18 years old) who were in longitudinal HIV
primary care, as defined by 1) at least one instance of
outpatient, emergency room, or inpatient use during the year;
and 2) one recorded CD4 test result within a calendar year.
Patients who did not meet both criteria were excluded from
analyses. The sample size per site ranged from 88 to 2759
patients in 2000, from 233 to 3364 in 2001, and from 254 to
3632 in 2002.
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Data Collection

The data elements described here were abstracted from
electronic or paper records at each site. Abstracted data were
sent in electronic format to a data coordinating center after
personal identifying information was removed. For this anal-
ysis, data collection encompassed 3 time periods: calendar
years 2000, 2001, and 2002. The date of the encounter (not
the date of billing or payment of claim) was used.

Electronic data received by the coordinating center
were reviewed to ensure that each data element was correctly
formatted and that all elements were captured. Data elements
with incorrect formatting, unknown or incomplete informa-
tion, or other inaccuracies were reviewed with the site and
corrected. After this verification process, the data were com-
bined across sites to achieve a uniformly constructed multi-
site database. A variable identifying the site was included in
the database.

Definitions of Variables

HIV transmission risk factors included injection drug
use (IDU), men who had sex with men (MSM), and hetero-
sexual transmission (HET), defined as heterosexual activity
with a partner at high risk for HIV or with an HIV-infected
individual. Persons with both IDU and MSM risk factors
were identified as MSM-IDU, and those with IDU and HET
were identified as HET-IDU. Patients recorded as acquiring
HIV from blood products or from “other” routes were clas-
sified as “other.” Age was categorized as 18 to 30, 31 to 49,
and 50 or older. Race/ethnicity was categorized as white,
black, Hispanic, and other.

Insurance was categorized into private, Medicaid,
Medicare, and Ryan White/uninsured. Patients with dual
Medicare/Medicaid insurance (n = 687 across all years) were
classified as Medicare, because Medicare is the primary payer
for these patients. Patients recorded as self-pay and those
covered by local governmental programs (eg, county relief)
were considered to be uninsured.

HAART was defined as use of 3 or more nucleosides;
any use of one or more protease inhibitors (PI) in conjunction
with a nucleoside; a nonnucleoside reverse transcription in-
hibitor (RTI) in combination with a nucleoside RTI; or a PI,
nonnucleoside RTI, or nucleoside RTI combination. Patients
were considered to be on HAART if they received any of
these combinations during a calendar year. The CD4 and
HIV-1 RNA laboratory values used in this analysis were the
first values recorded in each calendar year.

For each patient, the number of hospital admissions, the
length of stay for each admission, and the number of outpa-
tient clinic/office visits were determined for each 12-month
time period. Hospitalization rates were calculated using the
total number of admissions per person per year; for tabular
display, the mean numbers of admissions were multiplied by
100. Length of stay (LOS) for each admission was calculated
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by subtracting the admission date from the discharge date and
adding one; same-day admissions and discharges thus count
as 1 day. We calculated total inpatient days by summing LOS
for each admission during the year. The mean LOS was
calculated for each patient with at least one inpatient admis-
sion by dividing total inpatient days by number of admissions
for that patient; mean LOS was not calculated for patients
with no inpatient admissions. Outpatient utilization was mea-
sured by the number of visits per person per year. Outpatient
encounters were limited to nonemergency department visits
to a healthcare provider and did not include administrative
visits, laboratory testing, or other visits in which a healthcare
provider was not seen.

Cost Estimation

We converted resource use into estimated expenditures
by assigning costs in 2001 U.S. dollars to inpatient and
outpatient services. These cost estimates were based on the
method used in the HIV Cost and Services Utilization Study
(HCSUS) for purposes of comparison. HCSUS estimates
were $1657 per hospital day and $178 for a nonemergency
department outpatient visit using 1996 dollars.'® These esti-
mates were adjusted to 2001 dollars using the annual U.S.
medical care inflation rate of the Consumer Price Index,
yielding $1988 per hospital day and $214 per nonemergency
outpatient visit. Monthly inpatient and outpatient costs were
calculated by multiplying the inflated HCSUS cost estimates
by the number of hospital days or outpatient visits in a year
and dividing by 12. Patients with no hospitalizations were
assigned zero inpatient costs. Because detailed pharmacy data
were not available, outpatient cost estimates do not include
the costs of medications.

Data Analysis

We first conducted descriptive analyses of variations in
inpatient and outpatient use by patients’ demographic and
clinical characteristics, including age, gender, race/ethnicity,
HIV transmission risk factor, use of HAART, CD4 count
(=50, 51-200, 201-500, >500 cells/mm?®, HIV-1 RNA
(=10,000, 10,001-100,000, >100,000 copies/mL), and in-
surance. To retain patients with missing data in the analyses,
categories of “missing” were included for race, risk factor,
HAART use, insurance, and HIV-1 RNA. A small number of
patients missing data on age (n = 38) or gender (n = 111)
were removed from the analyses.

In multivariate analyses of number of inpatient admis-
sions, number of outpatient visits, and total inpatient days, we
used negative binomial regression to estimate effects (ad-
justed rate ratios) for calendar year, and the other demo-
graphic and clinical variables. For analyses of count data,
negative binomial regression is more robust than Poisson
regression when the variance is not equivalent to the mean of
the distribution.?! Analyses of any hospitalization in a year
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were conducted using logistic regression. Multivariate anal-
yses of mean length of stay (ALOS) were conducted using
linear regression on the logarithm of ALOS to reduce the
skewness in the distribution. The analyses of total inpatient
days and mean LOS were restricted to patients with a hospi-
talization (n = 2967 in 2000, 3111 in 2001, and 2842 in
2002). All multivariate analyses included binary indicators
for each care site (not shown in the tables) to capture
site-specific variation in utilization patterns.

Because a goal of the analysis is to compare resource
utilization across 3 years, we adopted a comparative cross-
sectional approach to the analysis in which we compare
aggregate utilization across years. Data from all available
patients were included for each year. Multivariate analyses
pooled data for the 2000, 2001, and 2002 cohorts. Data were
obtained for 13,392 patients in 2000, 15,211 in 2001, and
14,403 in 2002. A total of 7464 patients provided data in all
3 years, and 6500 had data for 2 years. Because the same
patient can appear in multiple years, data from different years
are not fully independent. In multivariate analyses, we there-
fore used generalized estimating equations, with each patient
as a cluster and robust standard errors, to deal with the
correlation across years for a subset of patients.?

RESULTS

Table 1 shows the demographic and clinical character-
istics of the study sample in each year. The sample was
predominantly male and of minority race/ethnicity. The
modes of HIV transmission were predominantly MSM and
heterosexual, with over 20% having an IDU risk factor in
each year. The median age was 40 in 2000 and 41 in 2001 and
2002. Most of the sample had Medicaid or were uninsured.

Across time, there was little change in the distribution
of demographic characteristics. The proportion with Medic-
aid declined (42% to 34%) and the proportion aged 50 and
older rose by 4 percentage points. The median initial CD4
levels were 325, 329, and 355 cells/mm? in each respective
year. The median initial HIV-1 RNA in 2000 was 2405
copies/mL and dropped to 1897 and 1641 copies/mL in 2001
and 2002; in all years, 60% of the sample had initial viral
loads less than 10,000 copies/mL. The overall proportion
receiving HAART increased slightly between 2000 and 2001
but declined slightly in 2002 (71% to 77% to 74%). (If
patients missing HAART data—5.8% across all 3 years—are
excluded from the computation, 77% received HAART in
2000, 81% in 2001, and 76% in 2002.)

Inpatient Resource Use

Table 2 presents descriptive results for inpatient re-
source utilization. In 2000, 22.2% of patients had at least one
hospital admission, with a mean LOS of 7.44 days. Of the full
sample, 13.2% had one hospitalization, 4.9% had 2, and 4.2%
had 3 or more. In 2001, 20.4% had at least one hospitaliza-
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TABLE 1. Demographic and Clinical Characteristics of Sample by Calendar Year

Year
Characteristic 2000 (n = 13,392) 2001 (n = 15,211) 2002 (n = 14,403)
Gender
Male 69.9% 69.8% 71.2%
Female 30.1 30.2 28.8
Age (years)
18-30 8.9 8.1 8.2
31-49 75.6 74.7 72.9
50+ 15.5 17.2 19.0
Race/ethnicity
White 27.4 28.4 28.9
Black 47.5 47.3 48.8
Hispanic 229 222 8.10
Other 1.4 1.5 1.7
Missing 0.8 0.7 2.7
HIV transmission
MSM 36.2 353 383
Heterosexual 324 33.0 323
IDU 152 14.6 12.2
MSM-IDU 2.6 2.5 2.6
Heterosexual-IDU 54 52 5.6
Other 32 3.9 2.6
Missing 5.0 5.4 6.4
Initial CD4 (cells/mm?)
<51 11.3 10.3 9.5
51-200 19.8 19.5 17.2
201-500 40.5 41.9 41.5
>500 28.5 28.3 31.7
Initial HIV-1 RNA (copies/mL)
<10,000 60.6% 62.0% 62.8%
10,000-1000,000 22.8 22.9 23.1
>100,000 15.2 14.0 13.0
Missing 1.4 1.2 1.2
HAART receipt
No 20.0 17.7 23.0
Yes 70.6 77.0 74.2
Missing 9.5 54 54
Insurance
Private 14.7 14.2 15.6
Medicaid 41.9 35.8 343
Medicare 15.9 18.0 16.5
Ryan White/uninsured 253 293 28.4
Missing 23 2.6 5.2

MSM indicates men who have sex with men; IDU, injection drug user; HAART, highly active antiretroviral therapy.

tion, with a mean LOS of 7.62 days. Overall, 12.5% had one LOS of 6.96 days; 12.1% had exactly one hospitalization,
hospitalization, 4.2% had 2, and 3.7% had 3 or more in 2001. 3.9% had 2, and 3.8% had 3 or more. The unadjusted
In 2002, 19.7% had at least one hospitalization, with a mean  decrease between 2000 and 2001 in the overall proportion
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with any inpatient admission was significant (P < 0.001), as
was the difference between 2000 and 2002; the difference
between 2001 and 2002 was not significant.

In unadjusted comparisons across years, overall hospi-
talization rates were significantly lower in the 2001 and 2002
cohorts than in the 2000 cohort, dropping from 39.7 to 34.83
admissions per 100 persons across the 3 years. Mean LOS,
among 7102 patients with an inpatient admission, did not
differ significantly between 2000 and 2001, but it was sig-
nificantly different between 2001 and 2002. Total inpatient
days, however, did not change significantly over time.

Admission Rates

After adjustment for compositional differences using
multivariate negative binomial regression (Table 3), the in-
patient admission rate did not change significantly between
years (adjusted rate ratio = 0.96 for 2001 and 0.95 for 2002).
Pooling all 3 years together, admission rates were higher for
women than men, for blacks compared with whites, for older
patients, and for patients with any IDU HIV risk factor
compared with those with an MSM risk factor. As would be
expected, admission rates were higher for those with lower
CD4 counts and for those with higher HIV-1 RNA levels.
Admission rates were higher for patients with Medicare or
Medicaid than for those with private coverage; admission
rates for those with no insurance did not differ from rates for
the privately insured. Receipt of HAART was not associated
with admission rates.

The major distinction is between those with no inpa-
tient hospitalizations and those with one or more. A logistic
regression analysis of any hospitalization (Table 3) produced
the same pattern of significant results as the analysis of
number of hospitalizations, with the exception that the dif-
ference across years was significant. A negative binomial
regression analysis of number of admissions, among patients
with at least one admission (results not shown), revealed a
generally similar pattern of effects to the analysis of number
of admissions among the full sample, although the magni-
tudes of the coefficients tended to be smaller. In this analysis,
however, admission rates were significantly (P = 0.007)
higher for those receiving HAART compared with those not
taking HAART (adjusted incidence rate ratio [IRR] = 1.05).
In addition, the gender effect was not significant, whereas
the effect for heterosexual HIV transmission was (adjusted
IRR = 1.05, P = 0.04).

Number of Inpatient Days

A negative binomial regression of number of inpatient
days (Table 4) was based on 8916 observations from 7102
patients who had an inpatient admission in one of the 3 years.
Adjusting for other variables, there were no significant dif-
ferences across time. The pattern of effects for age, HIV risk
group, CD4 count, and viral load was similar to the analysis
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TABLE 3. Multivariate Analysis of Number of Inpatient Admissions and Any Inpatient Admission

Characteristic No. Inpatient Hospitalizations* Any Inpatient Hospitalization"
Year

2000 1.0 (Ref) 1.0 (Ref)

2001 0.96 (0.91-1.01) 0.93 (0.88-0.98)%

2002 0.95 (0.90-1.01) 0.89 (0.84-0.95)*
Gender

Male 1.0 (Ref) 1.0 (Ref)

Female 1.25 (1.17-1.34)* 1.40 (1.30-1.50)*
Age (years)

18-30 1.0 (Ref) 1.0 (Ref)

31-49 0.99 (0.91-1.09) 0.91 (0.82-1.00)

50+ 1.36 (1.22-1.51) 1.33 (1.19-1.50)*
Race/ethnicity

White 1.0 (Ref) 1.0 (Ref)

Black 1.21 (1.12-1.30)* 1.18 (1.09-1.28)*

Hispanic 1.08 (0.99-1.18) 1.03 (0.94-1.13)

Other 0.97 (0.77-1.23) 0.90 (0.70—1.15)

Missing 0.86 (0.64—1.16) 0.65 (0.50-0.84)*
HIV transmission

MSM 1.0 (Ref) 1.0 (Ref)

Heterosexual 1.08 (0.99-1.17) 1.08 (1.00-1.18)

IDU 1.61 (1.47-1.76)* 1.60 (1.46-1.76)*

MSM-IDU 1.54 (1.36-1.75)* 1.44 (1.26-1.65)

Heterosexual-IDU 1.43 (1.19-1.73)} 1.37 (1.14-1.64)*

Other 1.22 (1.05-1.42)° 1.22 (1.04-1.43)*

Missing 1.32 (1.17-1.48)* 1.41 (1.25-1.59)*
Initial CD4 (cells/mm?)

<51 4.59 (4.19-5.02)* 5.94 (5.38-6.56)*

51-200 2.34 (2.15-2.55) 2.42 (2.22-2.63)

201-500 1.38 (1.28-1.48) 1.30 (1.21-1.40)*

>500 1.0 (Ref) 1.0 (Ref)

Initial HIV-1 RNA (copies/mL)
<10,000
10,001-100,000
>100,000
Missing

HAART receipt
No
Yes
Missing

Insurance
Private
Medicaid
Medicare
Ryan White/uninsured
Missing

0.64 (0.59-0.68)*

0.73 (0.68-0.77)*
1.0 (Ref)

0.79 (0.67-0.94)"

1.0 (Ref)
1.03 (0.96-1.10)
0.96 (0.83-1.11)

1.0 (Ref)
1.63 (1.47-1.80)
1.66 (1.49-1.85)*
0.98 (0.88-1.09)
2.39 (2.07-2.77)}

0.57 (0.53-0.62)*

0.67 (0.62—0.72)*
1.0 (Ref)

0.87 (0.71-1.06)

1.0 (Ref)
0.94 (0.88-1.01)
0.82 (0.71-0.96)"

1.0 (Ref)
1.68 (1.51-1.87)*
1.66 (1.49-1.86)*
0.98 (0.87-1.09)
4.74 (4.05-5.54)

*Entries are adjusted incidence rate ratios from negative binomial regression, with 95% confidence intervals in parentheses.

Analysis based on 43,003 observations from 21,806 patients.
Entries are adjusted odds ratios from logistic regression, with 95% confidence intervals in parentheses. Analysis based on 43,003

observations from 21,806 patients.
P < 0.001.
SP < 0.01.
P = 0.05.
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of number of hospitalizations. In contrast, effects for gender
and for insurance were not significant for total inpatient days.
Receipt of HAART was not related to total days in the
hospital.

Mean Length of Stay

A linear regression of logged mean LOS (results not
shown), based on patients who had at least one inpatient
episode, produced results similar to those for number of
inpatient days. However, the difference between 2000 and
2002 was significant (—0.07, P = 0.001) in this analysis, as
was the difference between those who received HAART and
those who did not (—0.07, P = 0.001). Log mean LOS was
longer at lower CD4 levels, for patients not receiving
HAART and among patients who were older (versus
younger), black or Hispanic (vs. white), with HIV-1 RNA
above 100,000 copies/mL (vs. <10,000 copies/mL), and with
any IDU HIV risk factor (vs. MSM).

Outpatient Resource Use

Outpatient visits are shown in Table 5. The unadjusted
annual mean outpatient visit rate decreased significantly
between 2000 and 2001, from 6.06 to 5.58 visits per person
(P < 0.001). The unadjusted rate increased significantly
between 2001 and 2002, to 5.66 mean visits per person,
although the magnitude of the change was small. The pro-
portion of patients with no recorded outpatient visit was low:
1.2% in 2000, 3.8% in 2001, and 2.3% in 2002.

A multivariate negative binomial regression of number
of outpatient visits (Table 6), combining data from all 3 years,
revealed significantly lower outpatient utilization rates in
2001 and 2002 compared with 2000 (IRRs = 0.87 and 0.97,
respectively). Patients with lower CD4 counts and those who
received HAART had higher numbers of visits. Women and
older patients had significantly more visits than men and
younger patients, respectively. Hispanic patients had higher
numbers of outpatient visits than whites, but the difference
between blacks and whites was not significant. Patients with
an IDU-only risk factor had significantly fewer outpatient
visits than MSM, as did those with a heterosexual-only HIV
risk factor. Surprisingly, the outpatient visit rate for patients
with private insurance was significantly lower than the rates
for Medicare or Medicaid patients, but it was significantly
higher than the rate for patients with no insurance.

Inpatient and Outpatient Expenditures
per Person per Month

Estimated expenditures for inpatient care are propor-
tional to the number of inpatient days but include zero cost
for persons with zero inpatient days, who comprised the
majority of patients. Overall monthly inpatient costs per
patient were estimated at $514 in 2000, $472 in 2001, and
$424 in 2002. This decrease primarily reflects a drop in the
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TABLE 4. Negative Binomial Regression for Number of

Inpatient Days

Adjusted Rate Ratio

Characteristic 95% CI)
Calendar Year

2000 1.0

2001 1.01 (0.95-1.07)

2002 0.97 (0.91-1.03)
Age (years)

18-30 1.0

31-49 1.07 (0.97-1.18)

50+ 1.19 (1.07-1.33)*
Sex

Male 1.0 (Ref)

Female 0.96 (0.90-1.03)
Race/ethnicity

White 1.0 (Ref)

Black 1.17 (1.09-1.26)*

Hispanic 1.10 (1.01-1.19)"

Other 1.01 (0.79-1.29)

Missing 1.41 (1.09-1.84)7
HIV transmission

MSM only 1.0 (Ref)

Heterosexual only 1.01 (0.93-1.09)

IDU only 1.23 (1.14-1.34)*

Heterosexual-IDU 1.34 (1.19-1.52)*

MSM/IDU 1.20 (1.02-1.41)*

Other 1.14 (0.98-1.33)

Missing 1.17 (1.06-1.30)"
Initial CD4 (cells/mm?)

<50 1.88 (1.71-2.06)*

51-200 1.40 (1.28-1.53)**

201-500 1.15 (1.06-1.25)*

>500 1.0 (Ref)

Initial HIV-1 RNA (copies/mL)
<10,000
10,001-100,000
>100,000
Missing

Antiretroviral therapy
No HAART
HAART
Missing

Insurance
Private
Medicaid
Medicare
Ryan White/uninsured
Other/missing

0.82 (0.77-0.88)*

0.86 (0.80-0.92)*
1.0 (Ref)

0.94 (0.78-1.12)

1.0 (Ref)
0.99 (0.93-1.05)
1.04 (0.90-1.21)

1.0 (Ref)

1.02 (0.92-1.12)
0.99 (0.90-1.10)
0.91 (0.82-1.01)
1.04 (0.91-1.20)

Note: Entries are incidence rate ratios, with 95% confidence intervals in
parentheses. Analysis included indicators for treatment site (not shown).
Analysis based on 8916 observations from 7102 patients with at least one

inpatient admission.
*P < 0.001.
P < 0.01.

CI indicates confidence interval; MSM, men who have sex with men;
IDU, injection drug user; HAART, highly active antiretroviral therapy.
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TABLE 5. Mean Number of Outpatient Visits by Calendar Year

Year
Characteristic 2000 (n = 13,392) 2001 (n = 15,211) 2002 (n = 14,403)
Overall 6.06 5.58 5.66
Gender
Male 5.90 5.46 5.54
Female 6.44 5.86 5.93
Age (years)
18-30 4.87 4.12 4.53
31-49 6.04 5.55 5.59
50+ 6.86 6.42 6.39
Race/ethnicity
White 6.02 5.28 543
Black 5.68 5.10 5.34
Hispanic 7.01 7.02 6.74
Other 6.00 5.93 6.17
Missing 3.59 4.26 6.27
HIV transmission
MSM 5.89 5.36 5.34
Heterosexual 6.12 5.60 5.70
IDU 6.16 6.07 6.38
MSM-IDU 6.69 6.79 6.62
Heterosexual-IDU 6.10 5.77 6.02
Other 5.42 4.35 5.40
Missing 6.65 5.79 5.35
Initial CD4 (cells/mm?)
<51 7.37 6.36 6.52
51-200 6.68 6.13 6.20
201-500 5.92 5.48 5.69
>500 533 5.07 5.07
Initial HIV-1 RNA (copies/mL)
<10,000 5.94 5.50 5.65
10,001-100,000 6.04 5.72 5.58
>100,000 6.92 5.99 6.11
Missing 2.66 2.32 2.37
HAART receipt
No 4.58 3.77 4.06
Yes 6.36 5.99 6.12
Missing 6.95 5.70 6.67
Insurance
Private 4.53 4.95 4.74
Medicaid 6.76 6.36 6.68
Medicare 7.38 7.17 6.25
Ryan White/uninsured 5.32 4.28 4.81
Missing 2.27 2.04 4.42

Note: Entries are mean numbers of visits within each category and year.
MSM indicates men who have sex with men; IDU, injection drug user; HAART, highly active antiretroviral
therapy.
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TABLE 6. Negative Binomial Regression for Number of

Outpatient Visits

Adjusted Rate Ratio

Characteristic 95% CI)
Calendar year

2000 1.0

2001 0.87 (0.86-0.89)*

2002 0.97 (0.95-0.99)*
Age (years)

18-30 1.0

3149 1.13 (1.10-1.16)*

50+ 1.27 (1.22-1.31)*
Sex

Male 1.0 (Ref)

Female 1.12 (1.09-1.14)*
Race/ethnicity

White 1.0 (Ref)

Black 1.02 (0.99-1.04)

Hispanic 1.11 (1.08-1.14)"

Other 1.04 (0.97-1.12)

Missing 0.93 (0.87-1.00)*
HIV transmission

MSM only 1.0 (Ref)

Heterosexual only 0.95 (0.93-0.98)*

IDU only 0.96 (0.93-0.99)*

Heterosexual-IDU 1.06 (1.00-1.12)*

MSM/IDU 1.04 (0.99-1.09)

Other 0.87 (0.83-0.92)*

Missing 0.84 (0.81-0.88)"
Initial CD4 (cells/mm?)

<50 1.26 (1.21-1.31)*

51-200 1.15 (1.12-1.18)*

201-500 1.05 (1.04-1.07)*

>500 1.0 (Ref)

Initial HIV-1 RNA (copies/mL)
<10,000
10,001-100,000
>100,000
Missing

Antiretroviral therapy
No HAART
HAART
Missing

Insurance
Private
Medicaid
Medicare
Ryan White/uninsured
Other/missing

0.97 (0.94-0.99)*

0.98 (0.95-1.01)
1.0 (Ref)

0.49 (0.44-0.54)*

1.0 (Ref)
1.39 (1.36-1.42)*
1.02 (0.98-1.07)

1.0 (Ref)
1.12 (1.09-1.15)*
1.22 (1.19-1.26)*
0.97 (0.94-0.99)*
0.59 (0.55-0.62)*

Note: Entries are incidence rate ratios, with 95% confidence intervals in
parentheses. Analysis included indicators for treatment site (not shown).

Analysis based on 43,003 observations from 21,806 patients.

*P < 0.001.
P < 0.01.
P =0.05.

CI indicates confidence interval; MSM, men who have sex with men;

IDU, injection drug user; HAART, highly active antiretroviral therapy.
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proportion with any admission and not changes in inpatient
days among those hospitalized. Estimated expenditures for
outpatient care are proportional to the number of outpatient
visits. Mean outpatient costs per month were estimated to be
$108 in 2000, $100 in 2001, and $101 in 2002. Combined
inpatient and outpatient costs per patient per month were
$622 in 2000, $571 in 2001, and $525 in 2002. The unad-
justed differences in (logged) combined inpatient and outpa-
tient costs in 2001 and 2002, compared with 2000, were both
significant (P < 0.001).

In 2000, HAART use was associated with lower mean
monthly inpatient costs ($512) than nonuse of HAART
($533). However, monthly inpatient costs were slightly
higher for patients receiving HAART in 2001 ($474 vs. $468)
and in 2002 ($420 vs. $407). In all years, mean monthly
outpatient costs were greater for those on HAART than for
those not on HAART ($113 vs. $82 in 2000; $107 vs. $67 in
2001; $109 vs. $72 in 2002). Median outpatient costs were
also lower for those not on HAART than for those on
HAART in each year (results not shown).

Combining all 3 years, estimated (unadjusted) mean
monthly outpatient costs were $110 for persons receiving
HAART and $74 for those not receiving HAART; mean
monthly inpatient costs (unadjusted) were $465 for patients
receiving HAART and $467 for those not receiving HAART.
In analyses pooling data from all years, the effect of HAART
on logged combined inpatient and outpatient costs was sta-
tistically significant, with costs being higher for those on
HAART.

DISCUSSION

In this large, multistate sample of HIV patients from 11
different care sites, outpatient utilization rates decreased
significantly between 2000 and 2002 for the overall popula-
tion by roughly half a visit on the average. Although the
proportion of patients with any inpatient episode declined
over time, the number of inpatient admissions and the number
of inpatient days per person did not change significantly over
time in multivariate analyses. Mean length of stay per admis-
sion also did not change appreciably. Overall, changes in
inpatient and outpatient utilization across time were not
substantial.

Some studies have suggested that HIV-related hospi-
talization rates may be increasing as a result of complications
of liver disease secondary to hepatitis C*'? or to complica-
tions of HAART, including diabetes or cardiovascular or
cerebrovascular disease.”®!%!111323727 We did not see this
trend, but additional studies of hospitalization rates across a
longer timespan may reveal an increase in these diagnoses.

Studies early in the HAART era reported lower hospi-
talization rates among those on HAART compared with those
not on HAART,*?873% but other studies have demonstrated
the opposite result.”?° Our multivariate analyses show no
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significant difference in the probability of any hospitalization,
number of admissions, or inpatient days as a function of
HAART receipt, although mean LOS among those with an
admission was slightly shorter for those receiving HAART.
Outpatient utilization and costs were higher among those on
HAART than among those not on HAART, which is consis-
tent with the need for periodic monitoring of drug effective-
ness and toxicity.

One factor affecting the obtained nonsignificant effects
of HAART on inpatient use is the fact that we also controlled
for CD4 cell count and HIV-1 RNA in the multivariate
analyses. It could be argued that these laboratory values are
influenced by receipt of HAART and thus mediate the impact
of HAART on inpatient service use. To examine this possi-
bility, we reestimated the regression models, removing CD4
and HIV-1 RNA. In these revised models, receiving HAART
did significantly affect the odds of any hospitalization (ad-
justed odds ratio = 1.07, P = 0.04), as well as the number if
hospitalizations (IRR = 1.14, P = 0.001), but not the total
number of inpatient days (IRR = 1.03, P = 0.8). The effect
of HAART was positive in these revised models, presumably
reflecting the fact that patients on HAART have more ad-
vanced HIV disease than those not on HAART.

Over all 3 years, mean combined inpatient and outpa-
tient costs were slightly higher for patients on HAART ($577
vs. $538). It has been suggested that the advent of HAART
might lead to lower overall costs of treating HIV as a result
of a reduction in costly inpatient utilization.’! The current
estimates, which do not include drug costs, imply that clinical
advances brought by HAART have not been associated with
substantially lower costs of care.

Similar to past studies,’’**>? higher hospitalization
rates were found in patients with the greatest levels of
immunosuppression, as evidenced by lower CD4 levels. As
would be expected, patients with high HIV-1 RNA (greater
than 10,000 copies/mL) also had significantly higher inpa-
tient utilization than those with HIV-1 RNA less than 10,000
copies/mL. More frequent monitoring of more immunosup-
pressed patients also may underlie the associations of CD4
count and HIV-1 RNA with number of outpatient visits.

Persons with HIV transmission resulting from IDU,
either alone or in conjunction with other risk factors, had
higher hospitalization rates and more inpatient days than
those with other HIV risk factors. This is consistent with prior
studies.”®%*%3 Because we were unable to differentiate active
from past drug use, we do not know whether this overall
greater use of inpatient healthcare resources results from
ongoing illicit drug use or other related factors. Other studies
have suggested that patients with a history of IDU are less
likely to engage in care.***> Unlike the patients in those
studies, our patients with a history of drug use are already in
care and appear to be using inpatient settings at a higher rate
than those who do not have a history of drug use. Numbers of
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outpatient visits among patients with a history of IDU, how-
ever, either did not differ from or were less than the outpa-
tient visit rate among patients with MSM HIV transmission.

Demographic differences in service use are generally
consistent with prior research.'>**2%3% Women had signifi-
cantly higher hospitalization rates and outpatient visits than
men. Blacks also had significantly higher inpatient utilization
than whites. In contrast to HCSUS findings,** blacks did not
differ significantly from whites in outpatient utilization.

Patients with Medicare or Medicaid insurance had sig-
nificantly more inpatient admissions and outpatient visits than
those with private insurance. HCSUS also reported a higher
likelihood of inpatient admission among persons with Med-
icaid or Medicare coverage, although the differences were not
significant in multivariate analyses.>®> Unmeasured variation
in disease severity may partially explain the association
between Medicare/Medicaid and higher utilization, because
persons with Medicare or Medicaid coverage may be at more
advanced disease stages than those with private coverage.
Persons with private coverage did not differ significantly
from the uninsured in inpatient admission rates in multivar-
iate analyses. These findings differ from other studies, which
typically show higher inpatient rates among the uninsured
compared with the privately insured.>® This unexpected find-
ing requires replication with additional data. The outpatient
visit rate for the privately insured was higher than that for the
uninsured, consistent with HCSUS.>3

HCSUS estimated mean monthly inpatient expendi-
tures in 1998 of $420 (or $473 in inflation-adjusted 2001
dollars), and 1999 HIVRN data estimated inpatient expendi-
tures at $423 (adjusted to $466 in 2001 dollars). In the current
study, monthly inpatient expenditures were $514 in 2000,
$472in 2001, and $424 in 2002, showing a decline over time.
Estimates of monthly inpatient costs in 2001, adjusted for
inflation, were very similar in the 3 studies. Mean monthly
outpatient expenditures of $108, $100, and $101 were lower
than the HCSUS estimate of $201 and the 1999 HIVRN
estimate of $183 (both adjusted to 2001 dollars). Compared
with data from HCSUS and 1999 HIVRN data, current data
suggest resource utilization costs decreased from 1998
through 2001.

This study has several limitations. First, sites in our
sample were not selected by a statistically derived algorithm.
The data thus cannot be considered as nationally representa-
tive. Nevertheless, the sample includes a large number of
patients with broad demographic and geographic distribution.
Second, we included all hospitalizations and all visits to
primary care providers, but did not include laboratory or
administration visits, which could underestimate utilization.?°
Third, we did not collect data on home or domiciliary care, or
pharmacy utilization. Previous data suggest that home care
and chronic facility care comprise 4% to 5% of the cost of
HIV care.’®*” However, medication costs are a significant
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proportion of the overall costs of HIV care. Fourth, a 3-year
time interval is a relatively short period in which to observe
changes in utilization patterns. Although this time period was
not so short as to preclude any statistically significant change,
a longer time period might have resulted in observing more
change in utilization. Fifth, we relied on sites with experi-
enced HIV providers, who have high rates of HAART and
opportunistic infection prophylaxis use compared with other
studies.*®*® Previous data suggest that providers with HIV
experience have lower patient mortality rates and higher use
of antiretroviral therapy.***! Therefore, our results may not
generalize to HIV-infected persons who are cared for by
non-HIV specialist providers or in rural sites. Nevertheless,
we believe that the growing complexity of HIV care will
continue to direct most HIV-infected persons to experienced
HIV primary care providers, and that data from such provid-
ers will capture a substantial proportion of HIV-related care.

Finally, the utilization data obtained in this study will
underestimate true utilization rates to the extent that patients
received services from multiple providers in addition to those
participating in the HIVRN. All HIVRN sites attempt to
collect comprehensive utilization data, including utilization
from other care providers. A recent unpublished analysis of
Medicaid claims of patients at one study site documented that
96% of all admissions occurred at that site’s hospital. How-
ever, it is not clear if other sites have a comparable proportion
of utilization, and we cannot be certain that we have captured
all service use for each patient. Hypothetically, it is not clear
how existing demographic and clinical differences in inpa-
tient or outpatient utilization would be altered if data on
utilization from non-HIVRN providers were included in the
analyses.

In summary, in this multistate, multisite cohort of
patients with HIV, overall outpatient utilization decreased
significantly between 2000 and 2002, whereas inpatient uti-
lization remained relatively unchanged. HAART receipt is
not strongly related to reduced inpatient costs, however, and
is related to higher outpatient utilization and costs. Sociode-
mographic disparities in utilization persist, including rela-
tively high inpatient utilization by blacks and IDUs.
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APPENDIX

Participating Sites

Montefiore Medical Group, Bronx, New York (Robert
Beil, MD)

Alameda County Medical Center, Oakland, California
(Kathleen Clanon, MD)

Wayne State University, Detroit, Michigan (Lawrence
Crane, MD)

Community Health Network, Rochester, New York
(Steven Fine, MD)

St. Jude’s Children’s Hospital, Memphis, Tennessee
(Patricia Flynn, MD)

Johns Hopkins University, Baltimore, Maryland (Kelly
Gebo, MD, MPH)

Montefiore Medical Group, Bronx, New York (Marc
Gourevitch, MD)

Montefiore Medical Center, Bronx, New York (Law-
rence Hanau, MD)

Community Medical Alliance, Boston, Massachusetts
(James A. Hellinger, MD)
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Henry Ford Hospital, Detroit, Michigan (John Jovanov-
ich, MD)

Parkland Health and Hospital System, Dallas, Texas
(Philip Keiser, MD)

Oregon Health and Science University, Portland, Ore-
gon (P. Todd Korthuis, MD, MPH)

University of California, San Diego, California (W.
Christopher Mathews, MD, MSPH)

Johns Hopkins University, Baltimore, Maryland (Rich-
ard D. Moore, MD, MHS)

Tampa General Health Care, Tampa, Florida (Jeffrey
Nadler, MD)

Nemechek Health Renewal, Kansas City, Missouri
(Patrick Nemechek, DO)

Children’s Hospital of Philadelphia, Philadelphia,
Pennsylvania (Richard Rutstein, MD)

St. Luke’s Roosevelt Hospital Center, New York, New
York (Victoria Sharp, MD)

Alameda County Medical Center, Oakland, California
(Silver Sisneros, MD)

Drexel University, Philadelphia, Pennsylvania (Peter
Sklar, MD)

University of San Diego, Owen Clinic, San Diego,
California (Stephen Spector, MD)

Drexel University, Philadelphia, Pennsylvania (James
Witek, MD)

Sponsoring Agencies

Agency for Healthcare Research and Quality, Rock-
ville, Maryland (Fred Hellinger, PhD, John Fleishman, PhD,
Irene Fraser, PhD)

Health Resources and Services Administration, Rock-
ville, Maryland (Richard Conviser, PhD)

Substance Abuse and Mental Health Services Ad-
ministration, Rockville, Maryland (Joan Dilonardo, PhD)

Substance Abuse and Mental Health Services Admin-
istration, Rockville, Maryland (Laura House, PhD)

Office of AIDS Research, NIH, Bethesda, Maryland
(Paul Gaist, PhD)

Data Coordinating Center

Johns Hopkins University (Richard Moore, MD, Prin-
cipal Investigator, Jeanne Keruly, CRNP, Kelly Gebo, MD,
Erin Reilly, MPH, Liming Zhou)
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