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Abstract

Objective—This study examines the frequency of inpatient hospitalization, the number of inpatient
days, and factors associated with inpatient utilization in a multi-state HIV cohort between 2002 and
2007.

Design—A prospective cohort study of HIV-infected adults in care at 11 U.S. HIV primary and
specialty care sites located in different geographic regions.

Methods—Demaographic, clinical, and resource utilization data were collected from medical
records for the years 2002-2007. Rates of resource use were calculated for number of hospital
admissions, total inpatient days, and mean length of stay (LOS) per admission.

Results—Annual inpatient hospitalization rates significantly decreased from 35 to 27 per 100
persons from 2002 to 2007. The number of inpatient days per year significantly decreased over time,
while mean LOS per admission was stable. Women, patients 50 years or older, Blacks, injection drug
users, and patients without private insurance had higher hospitalization rates than their counterparts.
Admission rates were lower for patients with high CD4 counts and low HIV-1 RNA levels.

Conclusion—Inpatient hospitalization rates and number of inpatient days decreased for HIV
patients in this multi-state cohort between 2002 and 2007. Sociodemographic disparities in inpatient
utilization persist.

Keywords
HIV; hospitalization; utilization; highly active antiretroviral therapy; length of stay

Introduction

The introduction of highly active antiretroviral therapy (HAART) considerably decreased
inpatient health care utilization by people with HIV infection.1=8 In recent years, however, the
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decrease in hospitalization rates has been less dramatic and at times stagnant.1:9711 This
plateau in hospital utilization may be explained by the aging of the HIV infected
population!2=20, an increase in complications due to comorbid diseases, and side effects of
antiretroviral therapy.?:21-25 Furthermore, decreases in inpatient utilization have not been
uniform, with women, Blacks, and older patients requiring more frequent hospitalizations than
their counterparts. 42628

Since 2002, the landscape of HIV epidemiology, therapy, and testing has changed. HIV/AIDS
surveillance data from the Centers for Disease Control and Prevention (CDC) collected
between 2003 and 2006 noted an increase in cases in people aged 45 years and older and
continued disparity in race/ethnicity, with 49% of all new HIV/AIDS cases in 2006 occurring
in Blacks.2? Many new HIV therapies were approved by the US Food and Drug Administration
(FDA) during this time period, including the introduction of 3 novel classes of medications -
fusion inhibitors, entry inhibitors, and integrase inhibitors.30 Rapid oral HIV testing was also
approved for use, which potentially has led to increased population screening and detection of
new HIV/AIDS cases.30

Advances in HIV therapy and testing combined with changing epidemiological patterns require
an updated evaluation of HIV inpatient health services utilization. One might expect increases
in inpatient utilization due to comorbidities and factors associated with aging; on the other
hand, new antiretroviral treatments may have effected further reductions in the need for
hospitalization. The HIV Research Network (HIVRN) previously reported on hospital health
services utilization during the years 2000 — 2002.° This study examines inpatient utilization
and factors associated with inpatient utilization in a multi-state HI\V cohort between 2002 and
2007.

Site Selection

The HIV Research Network (HIVRN) is a consortium of 21 sites that provide primary and
subspecialty care to adult and pediatric HIV patients in 14 cities throughout the United States.
HIVRN sites were selected from members of the HIV Quality Care Network of the Infectious
Diseases Society of America. To be included, a site had to have a minimum data set available
in electronic format or through paper abstraction, including patients’ age, sex, race, HIV
transmission risk factor, AIDS-defining illnesses, CD4 level, HIV-1 RNA, and use of
antiretroviral medication. Twelve of these 21 participating sites also collected data on resource
utilization for adult patients, including hospital admission with length of stay. Data from 11 of
these sites, located in the Eastern U.S. (6), Midwestern U.S. (1), Southern U.S. (1), and Western
U.S. (3), were included in this analysis. (One site dropped out of the study during the
observation period and is not included in analyses.) Nine sites have academic affiliations; two
are community-based.

Data Collection

The data elements described here were abstracted from electronic or paper records at each
individual site. Abstracted data were sent in electronic format to a data coordinating center
after personal identifying information was removed. A uniform format was used for the analytic
database. For this analysis, data collection encompassed the time period of January 1, 2002
through December 31, 2007. The date of the encounter (not the date of billing or payment of
claim) was used.

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

Definitions of Variables

Age was divided into three groups, 18 to 30, 31 to 49, and 50 years old and greater. Patients’
race/ethnicity was categorized as White, Black, Hispanic, other, and missing. HIV transmission
risk factor was grouped into injection drug use (IDU) and non-injection drug use (non-1DU),
which included men who had sex with men (MSM), heterosexual transmission (HET), and
HIV acquired from blood products or other routes. Patients who had IDU in combination with
another risk factor (e.g., MSM, HET) were classified as IDU. Insurance was categorized into
private, Medicaid, Medicare, Ryan White/uninsured, and missing. Patients with both Medicare
and Medicaid insurance comprised a dual Medicaid/Medicare category.

HAART was defined as the concomitant use of 3 antiretroviral drugs, either from two of the
following classes (nhucleoside/nucleotide reverse transcriptase inhibitors [NRTIs], non-
nucleoside reverse transcriptase inhibitors [NNRTSs], protease inhibitors [PIs], or a fusion
inhibitor) or 3 NRTIs. This definition of HAART was as inclusive as possible and unlikely to
exclude any preferred drug combinations. 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 obtained
in each calendar year. CD4 count was categorized as < 50, 51-200, 201-500, > 500 cells/
mm3. HIV-1 RNA was categorized as < 401, 401-10,000, 10,001-100,000, and > 100,000
copies/ml.

The number of inpatient admissions and length of stay (LOS) were collected for every patient
over each 12-month time period. Hospitalization rates were calculated using the total number
of admissions per person per year. LOS for each admission was calculated 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 for each patient. Patients with no inpatient utilization had total days set to zero.
Mean LOS per admission was calculated for each patient by dividing the total number of
inpatient days by number of admissions during a year; for patients with only one admission in
a year, mean LOS per admission equals total number of inpatient days. For patients with no
inpatient admissions, mean LOS per admission was not calculated.

Data Analysis

Descriptive analyses of the demographic and clinical characteristics of the patients were
conducted, including gender, age, race/ethnicity, HIV transmission risk factor, CD4 count,
HIV-1 RNA, use of HAART, and insurance. To retain patients with missing data in the
analyses, the category of “missing” was included for HIV-1 RNA, risk factor, race/ethnicity,
and insurance.

Analyses of any hospitalization in a year were conducted using logistic regression. For
multivariate analyses of number of inpatient admissions and total inpatient days in a year, we
used negative binomial regression to estimate effects (incidence rate ratios) for calendar year,
demographics, 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.3! We also conducted linear regression analyses of the mean length of stay per
admission. The analysis of mean length of stay per admission was restricted to patients with a
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hospitalization (N=10,097 patients). We also performed a second negative binomial regression
of total inpatient days, restricted to patients with one or more admissions. All multivariate
analyses included binary indicators for each care site to capture site-specific variation in
utilization patterns.

This analysis was limited to adult (>18 years old) patients who were in longitudinal HIV
primary care, as defined by at least one visit to the outpatient clinic plus one CD4 count within
each calendar year for the analysis. Patients who did not meet these criteria in a given year
were not included in analyses for that year, although they were included in analyses for other
years in which they met the criteria for receiving HIV primary care. Thus, the HIVRN
represents an open cohort with patients entering and leaving care. Multivariate analyses pooled
data for the years 2002-2007. Data were obtained for 14,496 patients in 2002, 14,714 in 2003,
14,687 in 2004, 14,923 in 2005, 15,129 in 2006, and 15,368 in 2007. A total of 8,400 patients
provided data for one year, 5,382 had data for 2 years, 3,612 for 3 years, 3,168 for 4 years,
3,035 for 5 years, and 5,245 for 6 years. Overall, 28,842 individual patients provided data for
at least one year.

Because the same patient can appear in multiple years, data from different years are not fully
independent. In multivariate analyses, we therefore used generalized estimating equations
(population-averaged models), with each patient as a cluster, independence working
correlation, and robust standard errors, to deal with the correlation across years for individual
patients.32 All analyses were conducted in STATA 10.0 (College Station, TX).

Demographic and clinical characteristics of the study sample for each year are presented in
Table 1. In each year, the majority of the sample was male, of minority race/ethnicity, and
between 31 to 49 years old. HIV transmission involved IDU in approximately 20% of the
sample. Most study participants had Medicaid, or were classified as Ryan White/uninsured.

From 2002 to 2007, the proportion of study participants over the age of 50 increased, from
17% to 29%. The proportion of Whites decreased slightly, from 29% to 27%; however, the
proportions of Blacks and Hispanics were consistent across time. IDU as a cause of HIV
transmission decreased over the study period, from 24% to 19%. The median initial CD4 cell
count of the year increased across time, from 354 in 2002 to 399 cells/mm3 in 2007. The
percentage of patients with undetectable HIVV-1 RNA increased from 40% in 2002 to 56% in
2007. The distribution of insurance type differed over time, with a decrease in the number of
patients with Ryan White funding or no insurance. The proportion receiving HAART increased
across time, especially after 2005.

Frequency and Rates of Hospitalization

Frequency of hospital admissions varied from 2002 to 2007. (Table 2) In 2002, 19.3% of
patients had one or more hospital admissions. The percentage dropped consistently over time,
to 14.8 in 2007. In 2002, 11.5% of patients had one hospital admission, 4.0% had 2, and 3.8%
had 3 or more. These proportions also dropped over time, to 9.4% with one admission in 2007,
2.8 with 2, and 2.6 with 3 or more. Annual inpatient hospitalization rates significantly decreased
from 35 per 100 persons in 2002 to 27 per 100 persons in 2007.

After adjustment for demographic and clinical variables, inpatient hospitalization rates
significantly decreased across time. (Table 3) A test of the joint significance of the 5
coefficients for year was significant (chi-square = 24.9, df=5, p=0.001). The major decrease
occurred in 2005. A contrast of the coefficients for 2004 and 2005 was significant (chi-
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square=11.13, p=0.001). Comparisons between other pairs of adjacent years were not
significant, including the slight increase between 2005 and 2006.

Over all 6 years, hospitalization rates were higher among women than men (incidence rate ratio
(IRR)=1.23, 95% CI [1.17, 1.30]), and higher among those with lower initial CD4 counts.
Compared to their respective reference categories, patients 50 years or older (1.45[1.33, 1.58]),
Blacks (1.20[1.12, 1.28]), and IDUs (1.46 [1.38, 1.54)] had higher hospitalization rates, as did
patients with higher HIV-1 RNA levels. After adjusting for CD4 and viral load, receipt of
HAART did not significantly affect inpatient admission rates. Patients with Medicaid (2.18
[1.98, 2.39]), Medicare (2.15 [1.93, 2.40)], and dual Medicaid/Medicare (2.38 [2.07, 2.74])
coverage had higher hospitalization rates than those with private insurance. Logistic regression
analysis of any inpatient hospitalizations revealed similar results as negative binomial
regression.

Number of Inpatient Days per Year

The mean number of inpatient days per year decreased from 2.5 days (standard error [SE] =
0.075) in 2002 to 1.9 days (SE=0.079) in 2007. Among patients with a hospitalization in a year
(15,156 hospitalizations among 10,097 patients), the mean number of inpatient days per year
was 13.2 days (SE = 0.32, n=2,801) in 2002, decreasing to 12.4 days (SE=0.31, n=2,377) in
2005, and then rising slightly to 13.1 (SE=0.47, n=2,274) in 2007. The largest reduction in
mean number of inpatient days per year occurred in 2005. (Table 2)

Using multivariate negative binomial regression to adjust for other variables, the pattern of
results for number of inpatient days per year was similar to that for any admissions. The number
of inpatient days per year was similar in 2002—2004, but dropped in 2005. Compared to 2002,
the rate for inpatient days dropped by 14% in 2005 and 135% in 2006. The pairwise comparison
of the coefficients of 2005 and 2004 was significant (chi-square=5.05, p=0.02), while other
contrasts between pairs of adjacent years were not significant.

Similar to results for number of inpatient hospitalizations, women (IRR=1.29 [1.19, 1.39]),
patients 50 years or older (1.71 [1.51, 1.93]), Black and Hispanic patients (1.25 [1.14, 1.36]
and 1.14 [1.00, 1.30], respectively), and IDUs (1.62 [1.50, 1.75]) had more inpatient days than
their respective reference groups. Compared to those with private insurance, patients with
Medicaid (2.43[2.14, 2.77]), Medicare (2.51 [2.15, 2.92]), and dual Medicaid/Medicare
coverage (2.65 [2.18, 3.23]) demonstrated a higher total number of inpatient days than those
with private coverage. Lower CD4 counts and higher levels of HIV-1 RNA were each
associated with more inpatient days. Receipt of HAART was not associated with number of
inpatient days.

Among 10,097 patients with one or more admissions (Table 4), the total number of inpatient
days did not differ significantly over time. The rate was lower in 2005 than 2004, but this
difference was not statistically significant.

Mean Length of Stay per Admission

Among patients with a hospitalization, the mean LOS per admission was stable in 2002—-2005,
but dropped to 6.50 days (SE=0.13) in 2006, a significant difference from 2005 (p=.04). (Table
2) In multivariate linear regression analyses, mean LOS per admission did not change
significantly over time (Table 4). Patients 50 years or older (coefficient=0.80 95% Confidence
Interval [0.33, 1.28]), Blacks (0.34 [0.01, 0.66]), Hispanics (0.53 [0.10, 0.97), and IDUs (0.37
[0.05, 0.68]) had higher mean LOS per admission then younger patients, Whites, and non-
IDUs, respectively. Thus, for example, the mean LOS per admission was 0.80 days longer for
patients aged 50 or older, compared with younger ones. Low CD4 count and high HIV-1 RNA
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were associated with longer mean LOS per admission, as was Ryan White/uninsured status
(0.73 [0.18, 1.28]), compared to patients with private insurance. In contrast to previous
analyses, receipt of HAART was significantly associated with shorter mean LOS per admission
(-0.46 [-0.81, —0.12])
Discussion

Despite the aging of the HIV infected population and the increase in comorbidities®:21:23:25,
hospitalization rates in this US-based cohort have declined in the current HAART era. The
current study demonstrates a decrease in inpatient admission rates and inpatient days over a
six-year period, 2002 to 2007, with the biggest change in 2005. The notable decrease in 2005
could be due to the availability of ART with once daily dosing and fewer side effects.

Inpatient healthcare utilization has had a generally downward trend since the introduction of
HAART. Numerous studies demonstrate a significant decline in hospitalizations in the early
HAART era, with a less steep decline in the most recent studies.1=7+10:11 From 1998 to 2002,
little or no change in inpatient admission rates was observed in two large multi-state HIV
cohorts.%'11 More recent data have documented a decline in hospitalization rates. One study
comparing the number of hospital admissions per person living with HIV in 6 states noted a
20% reduction between the years 2000 and 2004.34 Additionally, the HIV Outpatient Study
reported a decrease in the hospitalization rate per 100 person-years from 14.93to 11.21 between
the periods 2000-2002 and 2003-2005.1 Our data show a 10% reduction in hospitalization rate
between 2002 and 2007; a 25% reduction was demonstrated in the HIV Outpatient Study during
a similar time period.!\When evaluating this literature, one must distinguish studies using the
hospitalization as the unit of analysis,219:34 from studies that use the patient as the unit of
analysis. It is possible that the aggregate number of hospitalizations could increase, due to
increasing prevalence of HIV infection, but the overall hospitalization rate could nevertheless
decline, as in the current study. Future studies will be needed to see if these trends continue as
the HIV infected population ages and develops more comorbidities.

Multiple factors could be contributing to this decline in hospitalizations. With the advent of
once-daily regimens with fewer side effects and newer antiretroviral agents for resistant HIV,
HAART therapy has become easier for providers to administer and for both naive and
experienced patients to tolerate. As a result, there has been a rise in the median CD4 count
across time in the HIVVRN cohort as well as other groups. Similarly, HIV-1 RNA has decreased
from a median of 1,778 copies/mL in 2000 to 400 copies/mL in 2007. Presumably, the
introduction of HAART has led to improvement in immune status and a decrease in the
proportion of hospitalizations from AIDS defining illnesses (ADI).1:11 After controlling for
CD4 and HIV-1 RNA, receipt of HAART did not significantly affect admission rates or total
number of inpatient days among the full analytic sample. Although some have theorized that
there is an increase in short term morbidity after starting patients on HAART35737, in this
study, over a longer term, inpatient days per year did not decline for patients on HAART.

In prior studies, mean length of stay per admission steadily declined from nearly 14 days in
1993 to 8.85 days in 2000.2:10 Between 2000 and 2002, mean LOS per admission did not
appreciably change in the HIVRN.® In a multi-state study, mean LOS per admission remained
relatively stable, from 8.3 to 8.4 days, between 2000 and 2004.34 Our data demonstrated only
slight changes in mean LOS per admission between 2002 and 2007. However, a significant
decrease in mean number of inpatient days per year was observed. The decrease in inpatient
days reflects the lower admission rates; the length of an individual inpatient episode did not
change appreciably.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2011 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Yehia et al.

Page 7

Disparities in inpatient utilization still exist for women, Blacks, IDUs, and older patients.*
26-28 Multiple studies have demonstrated a higher hospitalization rate for HIV-infected women
compared to men.3:9711,26 Similarly, even after adjustment for other factors, Black race/
ethnicity has repeatedly been associated with increased hospitalization rates.>~11:38 |t has been
hypothesized that patients with lower socioeconomic status have increased hospitalization
rates®?; in this study patients with public insurance were more likely to be hospitalized than
those with private insurance. These sociodemographic differences were observed despite
adjusting for CD4 count, the major indicator of HIV-related health status.

Older age has been associated with increased hospitalization rates in prior research.? HIV
patients older than 50 years of age account for a rising proportion of all inpatient admissions,
most likely attributable to comorbidities associated with increasing age, namely diabetes,
malignancy, and cardiovascular disease.19:11 Additional studies will need to examine trends
in hospitalization diagnoses by age group. Consistent with prior studies, IDUs have higher
hospitalization rates than non-1DUs.*%:27,28 Qur data did not differentiate between active and
past drug use. Therefore, future studies will be needed to investigate hospitalizations rates
comparing active to past drug users.

When compared to the general population, HIV-infected patients have longer than average
LOS.40 As immune function improves, HIV patients may be admitted for medical reasons
unrelated to HIV diagnosis. Schneider and colleagues noted that HIV-infected patients
hospitalized without an opportunistic infection (OI) had shorter length of stay when compared
to patients with Ols.#! In addition, data from an international multi-site study conducted during
the HAART era examining LOS for treatment of community acquired pneumonia found no
significant difference in LOS between HIV-infected and HIV-negative patients.42 These
studies indicate that non-HIV-associated conditions can influence LOS, and may ultimately
decrease overall HIV LOS and bring it closer to that of the general population.

This study is subject to several limitations. First, sites in our sample were not selected by a
statistically derived algorithm and are not nationally representative. However, the sites in the
sample do encompass a broad geographic distribution, and multi-site studies afford greater
generalizability than single-site studies. Second, HIVRN sites are highly experienced in the
treatment of HIV, with high rates of HAART usage and Ol prophylaxis.*3 Our results may not
generalize to sites with less provider experience with HIV, smaller caseload of HIV patients,
or rural location. Third, our analysis did not include hospital admission diagnoses. This limited
our ability to analyze the relationship between admitting diagnosis and inpatient utilization
patterns. Lastly, inpatient utilization may be underestimated if patients were treated at hospitals
outside HIVRN sites. Each HIVRN site attempts to capture all utilization data, including care
provided at the home institution and by other neighboring providers. An unpublished analysis
of Medicaid claims data at one site noted that 96% of all admissions occurred at the home
hospital. While this one site demonstrates high retention of care among patients, we are do not
have comparable data from other HIVRN sites and cannot be certain that they have similar
retention patterns.

In conclusion, annual inpatient hospitalization rates and number of inpatient days per year
significantly decreased for HIV patients in this multi-state cohort between 2002 and 2007, with
the largest decrease occurring in 2005. Decreased admission rates and inpatient days were
associated with high CD4 counts, and low HIV-1 RNA. Women, Blacks, HIV transmission
from IDU, and older patients still display relatively high inpatient utilization, pointing to
persistence of disparities despite advances in HIV treatment.
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Multivariate Analysis of Number of Inpatient Admissions, Any Inpatient Admission, and Number of Inpatient

Days per Year

Characteristic

No. Inpatient
Hospitalizations
IRR (95% Cl)

Any Inpatient
Hospitalization
AOR (95% CI)

Number of Inpatient

Days
IRR (95% CI)

Age (years)
18-30
31-49
50+

Race/ethnicity
White
Black
Hispanic
Other
Missing

Gender
Male
Female

HIV transmission
Non-IDU
IDU
Missing

Initial CD4 in Year(cells/mm3)
<50
51-200
201-500
>500

Initial HIV-1 RNA in Year
(copies/mL)

<400
401 - 10000
10000 — 100000
> 100000
Missing
HAART receipt
No
Yes
Insurance
Private
Medicaid
Medicare
Medicaid & Medicare
Ryan White/uninsured

1.0 (Ref)
1.19 (1.11-1.28)
1.45 (1.33-1.58)

1.0 (Ref)
1.20 (1.12-1.28)
1.05 (0.97-1.14)
0.85 (0.70-1.03)
0.64 (0.47-0.87)

1.0 (Ref)
1.23 (1.17-1.30)

1.0 (Ref)
1.46 (1.38-1.54)
1.44 (1.28-1.62)

4.65 (4.29 - 5.04)

252 (2.34-2.72)

1.38 (1.29 - 1.47)
1.0 (Ref)

1.0 (Ref)
1.19 (1.11-1.27)
1.32 (1.24-1.40)
1.77 (1.65-1.90)
1.34 (1.12-1.60)

1.0 (Ref)
1.04 (0.98-1.10)

1.0 (Ref)
2.18 (1.98-2.39)
2.15 (1.93-2.40)
2.38 (2.07-2.74)
1.23 (1.11-1.36)

1.0 (Ref)
1.08 (1.00-1.17)
1.37 (1.26-1.50)

1.0 (Ref)
1.16 (1.09-1.24)
1.05 (0.98-1.14)
0.84 (0.70-1.01)
058 (0.43-0.79)

1.0 (Ref)
1.28 (1.21-1.35)

1.0 (Ref)
1.46 (1.38-1.55)
1.40 (1.24-1.57)

5.59 (5.15- 6.07)

2.37 (221 - 2.53)

1.32 (1.25 - 1.40)
1.0 (Ref)

1.0 (Ref)
1.17 (1.10-1.24)
1.31 (1.24-1.39)
1.96 (1.84-2.10)
1.32 (1.12-1.55)

1.0 (Ref)
0.99 (0.93-1.04)

1.0 (Ref)
2.27 (2.08-2.48)
2.18 (1.97-2.40)
2.31 (2.03-2.63)
1.24 (1.13-1.36)

1.0 (Ref)
1.28 (1.14-1.43)
1.71 (1.51-1.93)

1.0 (Ref)
1.25 (1.14-1.36)
1.14 (1.00-1.30)
0.87 (0.66-1.16)
0.85 (0.56-1.29)

1.0 (Ref)
1.29 (1.19 - 1.39)

1.0 (Ref)
1.62 (1.50-1.75)
154 (1.32-1.78)

6.98 (6.25 — 7.80)

3.16 (2.84 - 3.51)

1.42 (1.30 - 1.55)
1.0 (Ref)

1.0 (Ref)
1.31 (1.17-1.46)
1.43 (1.32-1.56)
212 (1.93-2.34)
1.60 (1.22-2.10)

1.0 (Ref)
0.99 (0.91 - 1.08)

1.0 (Ref)
2.43 (2.14-2.77)
251 (2.15-2.92)
2.65 (2.18-3.23)
1.33 (1.15-1.55)
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Characteristic

No. Inpatient
Hospitalizations
IRR (95% CI)

Any Inpatient
Hospitalization
AOR (95% CI)

Number of Inpatient
Days
IRR (95% CI)

Missing
Year
2002
2003
2004
2005
2006
2007

1.83 (1.63-2.06)

1.0 (Ref)
0.98 (0.93-1.03)
0.97 (0.91-1.02)
0.87 (0.82-0.93)
0.91(0.86-0.97)
0.90 (0.84-0.96)

1.99 (1.78-2.23)

1.0 (Ref)
0.97 (0.91-1.03)
0.92 (0.86-0.98)
0.84 (0.79-0.90)
0.84 (0.79-0.90)
0.81 (0.76-0.86)

1.99 (1.69-2.35)

1.0 (Ref)
0.98 (0.90-1.06)
0.95 (0.88-1.04)
0.86 (0.79-0.93)
0.87 (0.80-0.95)
0.97 (0.85-1.10)

Note: Analyses conducted on 89,317 observations from 28,842 patients. IRR: incidence rate ratio; AOR: adjusted odds ratio.
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Multivariate Negative Binomial Regression for Total Number of Inpatient Days and Linear Regression of Mean
Length of Stay per Admission, for Patients with a Hospital Admission

Characteristic

Number of Inpatient
Days
IRR (95% Cl)

Mean Length of Stay
per Admission
coefficient (95% CI)

Age (years)
18-30
31-49
50+

Race/ethnicity
White
Black
Hispanic
Other
Unknown

Gender
Male
Female

HIV transmission
Non-IDU
IDU
Missing

Initial CD4 in Year (cells/mm?3)
<50
51-200
201-500
>500

Initial HIV-1 RNA in Year
(copies/mL)

<400
401 - 10,000
10,001-100,000
>100,000
Missing
HAART receipt
No
Yes
Insurance
Private
Medicaid
Medicare
Medicaid & Medicare
Ryan White/uninsured

1.0 (Ref)
1.15 (1.06-1.24)
1.22 (1.12-1.34)

1.0 (Ref)
1.11 (1.04-1.18)
1.10 (1.02-1.19)
0.99 (0.83-1.18)
1.28 (0.95-1.73)

1.0 (Ref)
1.08 (1.02 - 1.14)

1.0 (Ref)
1.16 (1.10-1.22)
1.22 (111 -1.35)

1.90 (1.76 — 2.06)

1.49 (1.38 — 1.60)

1.13 (1.06 — 1.21)
1.0 (Ref)

1.0 (Ref)
1.11 (1.02-1.20)
1.12 (1.05-1.19)
1.19 (1.11-1.27)
1.23 (1.04-1.46)

1.0 (Ref)
0.99 (0.94-1.05)

1.0 (Ref)
1.17 (1.07-1.28)
1.22 (1.09-1.36)
1.19 (1.04-1.37)
1.10 (0.99-1.23)

(Ref)
0.37 (~0.05, 0.79)
0.80 (0.33, 1.28)

(Ref)

0.34 (0.01, 0.66)
053 (0.10, 0.97)
0.13 (-0.83, 1.09)
1.97 (0.38, 3.57)

(Ref)
0.11 (-0.20, 0.42)

(Ref)
0.37 (0.05, 0.68)
0.62 (0.07, 1.17)

2.68 (2.20, 3.15)
1.24 (0.81, 1.68)
0.27 (-0.10, 0.64)
(Ref)

(Ref)

0.43 (~0.03, 0.90)
0.44 (0.1, 0.78)
0.72 (0.34, 1.09)
1.21(0.19, 2.23)

(Ref)
-0.46 (—0.81, —0.12)

(Ref)

0.44 (-0.03, 0.90)
0.56 (0.01, 1.11)
~0.03 (-0.62, 0.56)
0.73 (0.18, 1.28)
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Characteristic

Number of Inpatient
Days
IRR (95% CI)

Mean Length of Stay
per Admission
coefficient (95% CI)

Missing
Year
2002
2003
2004
2005
2006
2007

1.10 (0.96-1.23)

1.0 (Ref)
1.00 (0.94-1.06)
1.01 (0.95-1.08)
0.96 (0.90-1.02)
0.97 (0.91-1.03)
1.07 (0.99-1.17)

0.67 (~0.06, 1.40)

(Ref)
~0.03 (~0.39,0.33)
~0.09 (~0.45, 0.28)
~0.01 (~0.42, 0.40)
~0.34 (~0.70, 0.01)
0.13 (-0.42, 0.67)

Note: N = 10,097 patients with 15,156 admissions. IRR: Incidence rate ratio.
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