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The Quality of Nursing Homes That Serve Patients
With Human Immunodeficiency Virus
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Shubing Cai, PhD,† Susan C. Miller, PhD,* and Momotazur Rahman, PhD*

BACKGROUND/OBJECTIVES: As the national population
of persons living with human immunodeficiency virus (HIV)
ages, they will require greater postacute and long-term care
use. Little is known about the quality of nursing homes (NHs)
to which patients with HIV are admitted. In this study, we
assess the association between the number of persons with
HIV admitted annually to a given NH (HIV concentration)
and that NH’s quality outcomes.
DESIGN: A cross-sectional comparative study.
SETTING: NHs in nine states, from 2001 to 2012.
PARTICIPANTS: A total of 46 918 NH-years accounting
for 67 301 admissions by patients with HIV.
MEASUREMENTS: We used 100% Medicaid Analytic
Extract, Minimum Dataset 2.0 and 3.0, and Medicare claims
from 2001 to 2012 from nine states to examine the associa-
tion between HIV concentration and NH quality. Persons
were classified as HIV positive on the basis of all available
data sources, and a NH’s percentage of new admissions with
HIV was calculated (HIV concentration). We then compared
differences in star ratings, rehospitalization rates, NH survey
deficiencies, and restraint use by a NH’s percentage of admis-
sions with HIV, using linear random effects models.
RESULTS: After adjusting for NH characteristics, zip code
characteristics, and state and year fixed effects, NHs with
greater than 0% to 5% of admissions with HIV had a 0.6
lower star rating (P < .001), and a 0.4% percentage point
higher 30-day rehospitalization rate (P < .01), compared to
those with no HIV admissions. NHs with 5% to 50% of

admissions with HIV had 7.0 more deficiencies (P < .001), a
0.1 lower star rating (P < .001), and a 1.5 percentage point
higher rehospitalization rate (P < .001).
CONCLUSION: Persons with HIVwere generally admitted to
lower-quality NHs compared to persons without HIV. More
efforts are needed to ensure that persons with HIV have access
to high-qualityNHs. J AmGeriatr Soc 67:2615-2621, 2019.

Key words: GINI coefficient; human immunodeficiency
virus; nursing home quality

With the success of human immunodeficiency virus
(HIV) antiretroviral therapy, persons living with

HIV (PLWH) in the United States are living longer, and aging.
With this success comes the new challenge of meeting the
increasing need for nursing home (NH) care. Caring for
PLWHcan be complex,1,2 andNHproviders have little experi-
ence with HIV. PLWH are also often members of stigmatized
groups, who consistently experience disparities in care.3-6

Little is known about NH care for PLWH, such as what facili-
ties they are admitted to, the quality of the care they receive,
and the outcomes of that care. Absent such information it will
not be possible to prepare and train NH staff to effectively and
efficiently care for the large numbers of aging PLWH who in
the next decadewill require NHs at increasing rates.

Past work on PLWH and NHs has focused on single
facilities or has used older data.7-10 Two recent studies using
Medicaid data have assessed trends in HIV care among long-
stay NH residents.11,12 PLWH were found to have higher
rates of dementia than those without in NHs,11 and older
residents with HIV had poorer activity of daily living
improvement than younger residents with HIV.12 We build
on this literature by focusing on the NHs that residents with
HIV are admitted to, with a focus on new admissions, to get
a better understanding of trends across the country.

HIV infection varies regionally and even by zip code
within the same city.13 Most PLWH live in low-income
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neighborhoods, and NHs near low-income neighborhoods
often provide lower quality of care; most people are admit-
ted to NHs in their neighborhoods.6 It is possible that
PLWH may be steered toward NHs with a higher concen-
tration of other PLWH, as has occurred for nonwhite6 and
dual-eligible patients.14,15 In this article, we describe the
concentration of HIV across NHs and compare indicators
of overall NH quality for NHs with varying experience
caring for PLWH.

METHODS

Data Sources

We used the Medicaid Analytic Extract (MAX) files from
2001 to 2012 from nine states. The MAX files contain com-
plete Medicaid enrollment information from states and
100% outpatient, inpatient, and pharmacy claims for fee-
for-service (FFS) Medicaid enrollees and most Medicaid
managed care enrollees. To identify NH stays, we used the
Minimum Data Set (MDS) versions 2.0 (2001-2009) and
3.0 (2010-2012). The MDS is a federally mandated assess-
ment at admission and quarterly required for all residents
in Medicare- or Medicaid-certified facilities regardless of
their FFS or managed care enrollment.16 The reliability
and validity of the MDS data are generally high.17-20 Data
from 2012 are the most recent individual-level data avail-
able from the Centers for Medicare and Medicaid Services
(CMS) on Medicaid across states. We include both Medic-
aid FFS and managed care enrollees in our analysis. While
the MAX files may not always be complete for managed
care enrollees, in internal validation checks we did not find
substantial differences in reporting of claims in our states
and years.

We include data from nine high HIV prevalence states
(Florida, Georgia, Louisiana, North Carolina, New York,
Ohio, Pennsylvania, Texas, and Virginia) that do not redact
HIV diagnosis data from the MDS.7,21 We combined the
MAX data with 100% Medicare Beneficiary Summary Files
and Medicare claims data from the same time period and
states. These data provided uswith detailed claims information
for over 85% of all NH admissions in a year in the nine
included states.

For descriptive and quality characteristics of NHs, we use
the Online Survey & Certification Automated Record
(OSCAR), LTCfocus.org, and CMS’s Nursing Home Com-
pare, each of which provides NH-level characteristics and
quality measures. Finally, we linked enrollee zip codes to local
neighborhood characteristics from the American Community
Survey.

Classification of Residents With HIV

First, we classified someone as having HIV if the person
had a positive diagnosis for HIV on his/her MDS 2.0 or
3.0 record from admission. Second, if there was no HIV
diagnosis on the MDS record and the resident had Medic-
aid coverage, we used a previously developed method to
classify patients with HIV on the basis of medical and pre-
scription claims data.22 Third, if the resident had Medicare
coverage, we linked his/her MDS record to available inpa-
tient and outpatient Medicare claims data and checked for

a diagnosis of HIV. If any of these three sources yielded an
HIV diagnosis, then we considered the resident to be HIV
positive.

NH HIV Concentration

We calculated the percentage of all new admissions to each
NH in a given year that were for residents with HIV.
To restrict our analysis to new admissions, we excluded
any enrollee who had an NH admission in the prior
12 months. Our concentration variable can be inter-
preted as the incident concentration of HIV in an NH
within a year. Based on the distribution of these concen-
trations, we created flags for no HIV (0%), low concen-
tration (>0%-5%), medium concentration (>5%-50%),
and high concentration (>50%) (only Florida and New York
had any high concentration).

Outcomes

We used four NH-level outcomes: the deficiency count
reported in OSCAR, which is an unweighted count of total
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Figure 1. Nursing home (NH) concentration and characteristics
by county human immunodeficiency (HIV) concentration and
HIV status. In each panel, the x axis displays the percentage of
skilled nursing facility (SNF) admissions from a given county that
were for a patient with HIV. The top panel shows for patients
with HIV and patients without HIV, the average HIV concentra-
tion of the SNF they are admitted to, arrayed by their residential
county HIV concentration. The middle panel shows the average
star rating that patients with and without HIV are admitted to,
arrayed by their residential county HIV concentration. The bot-
tom panel shows the average 30-day rehospitalization rate of the
admitted SNF for patients with and without HIV, arrayed by
their residential county HIV concentration.
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measured deficiencies at the NH each year; the 2009 to
2012 NH Compare star rating;23 and quality indicators
reflecting the percentage of NH residents with physical
restraint use and with 30-day rehospitalizations.

Explanatory Variables

We included in our analysis NH for-profit ownership status,
multifacility status, hospital-based status, count of beds, and
occupancy rates; and race/ethnicity makeup were additional
controls in our analysis. We acquired each of these variables
from LTCfocus.24 From the census, we also include zip code
characteristics for demographics, median income, employ-
ment rater, home renter rate, rurality, and poverty rate.

Statistical Analysis

At the individual level, we first compare the characteristics of
NHs that patients with and without HIV are admitted to. For
the remainder of the study, our unit of analysis was the
NH-year.

At the NH level, we compare the characteristics of NHs
with different concentrations of patients with HIV. In Supple-
mentary Figure S1, we use Gini coefficients to compare the
inequality of the distribution of HIV across NHs and states.25

To see if any differences in the quality of NHs persisted
for patients withHIV after controlling for other NH character-
istics, we estimated a linear random effects model with robust
SEs for each NH quality of care outcome. In each model, we
included dummy variables for the NH’s HIV volume (low,
medium, and high; with no HIV as the reference), NH charac-
teristics, and zip code demographic characteristics to adjust for
local neighborhood characteristics that may be related to qual-
ity and state and year fixed effects, and robust SEs. In all
models, we included an NH random effect that allows us to
account for multiple observations from the same NH over
time. New York and Florida were unique in that both states
had several NHs with high concentrations of HIV. To ensure
that these NHs are not driving the results, we fit sensitivity
models in Supplementary Tables S1 and S2, both excluding
and only including those two states for comparison.

RESULTS

Sample Characteristics

We identified a sample of 46 918 NH-years made up of
4178 NHs nationally between 2001 and 2012. Of the 6 631
275 admissions, we find 67 301 were by persons we classify
as having HIV (1.1%). Supplementary Figures S1 and S2

Table 1. NH characteristics by category of HIV concentration

HIV category, %

Characteristics 0 0-5 5-50 >50

NH-years, No. (%) 27 198 (58.0) 17 622 (37.6) 1996 (4.3) 102 (0.2)
All patients, No. (%) 2 820 178 (44.5) 3 300 255 (52.1) 203 126 (3.2) 7716 (0.1)
PLWH, No. (%) 0 (0) 38 703 (57.5) 21 604 (32.1) 6994 (10.4)
NH characteristics

HIV concentration, % 0.0 1.5 10.1 93.7
For profit, % 60.4 72.7 73.2 9.8
Hospital based, % 9.2 8.8 6.4 0.0
Multifacility, % 53.0 58.4 51.1 3.9
Total beds, n 107.8 146.0 161.9 105.9
Occupancy rate, % 86.6 87.0 84.2 95.1
Total RNs, n 4.6 6.1 4.1 7.3
Total LPNs, n 12.5 15.8 27.8 5.1
Those with AIDS unit, % 0.04 0.1 4.2 45.1
MA, % 13.0 17.8 12.6 3.7
Medicare, % 16.8 20.6 11.3 2.3
Medicaid, % 57.3 59.2 77.4 96.3
Female, % 74.1 70.1 56.0 34.2

NH race/ethnicity, %
Black 12.8 26.4 44.1 54.5
White 88.4 76.2 47.9 10.6
Asian 0.4 0.9 1.1 0.2
Hispanic 2.5 7.1 18.2 42.6

NH quality outcomes
Deficiency count, n 33.1 38.2 50.6 22.6
Rehospitalization rate, % 18.0 20.1 21.3 35.2
Adjusted successful discharge rate, % 57.5 58.8 50.9 43.2
Overall star rating, stars 3.1 2.8 2.7 4.2

Note: Unit of analysis is NH-year. HIV categories are the percentage of all admissions within that year that are for a patient with HIV.
Abbreviations: HIV, human immunodeficiency virus; LPN, licensed practical nurse; MA, medicare advantage; NH, nursing home; PLWH, persons living with
HIV; RN, registered nurse.
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show the GINI coefficients and distributions of NH HIV
concentration across states and find some variation in the
variation and distribution of HIV in NHs.

In Figure 1, we plot, at the county level, the characteris-
tics of NHs that patients with and without HIV were admit-
ted to, arrayed by the county HIV admission concentration.
In the first panel, we find that from the same counties,
patients with HIV were more often admitted to NHs with
greater concentrations of HIV. In the second and third
panels, we find that patients with HIV tended to be admitted
to NHs with lower star ratings and higher readmission rates
than patients without HIV.

In Table 1, we present descriptive NH characteris-
tics by the concentration of new HIV admissions in each
NH year. Approximately 45% of NHs did not have a
single PLWH admitted during the study years. NHs
with higher HIV concentrations tended to be less white,
larger, and more often for profit, with the exception of
the greater than 50% NHs, which appeared markedly
different.

In Table 2, we present the model results. After adjust-
ment, NHs with 0% to 5% HIV had a 0.4% percentage
point higher 30-day rehospitalization rate (P < .001) com-
pared with NHs with no HIV admissions. NHs with 5% to
50% of admissions HIV positive had 7.0 more deficiencies
(P < .001), a 0.1 lower star rating (P < .001), and a 1.5
percentage point higher rehospitalization rate (P < .001).
We did not find any statistically significant associations
between HIV concentration and restraint use. The sensitiv-
ity models in Supplementary Tables S1 and S2 found simi-
lar results.

In Supplementary Figure S3, we plot adjusted quality
outcomes in increments of NH concentration and find simi-
lar results to the models, that as HIV concentration increases,
quality indicators worsen, with the exception of several high
concentration facilities.

DISCUSSION

We find that residents with HIV tend to be admitted to NHs
with higher concentrations of HIV and lower quality than
residents without HIV. This remains true when comparing
residents who live in the same county as one another. PLWH
are admitted to NHs that have higher survey deficiencies,
higher readmission rates, and lower star ratings. Addition-
ally, as HIV concentration increases, these quality indicators
tend to get worse, with the exception of NHs with high
(>50%) HIV concentration, which appear to be systemati-
cally different.

While our study design does not allow us to deter-
mine if residents with HIV are steered to worse NHs, or
if they happen to live near NHs with worse attributes,
our county-level analysis and analysis of GINI coeffi-
cients are indicative of there being a greater inequality of
HIV distribution in NHs than in neighborhoods across
states. It may be that when a patient with HIV in a hospi-
tal needs to be discharged to a NH, discharge planners
may consider NH concentrations when choosing where
to send those patients. However, despite whether neigh-
borhood effects or steering is the primary driver of HIV
concentration in NHs, it is clear, even after adjusting for
NH and neighborhood characteristics, that patients with
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HIV are admitted to poorer quality ones. Resident-level
research is needed to determine if being in a higher
HIV concentration NH conveys any benefits for HIV
residents.

We find a subset of high HIV concentration NHs in
Florida (N = 3) and New York (N = 10) that have a dif-
ferent profile than those in most of the rest of the coun-
try. These NHs tend to be higher quality and have much
younger and more Medicaid-eligible enrollees. While fur-
ther studying these NHs is outside the scope of this study,
these NHs are likely a historical artifact of earlier stages
of the HIV/AIDS crises.

Our study is subject to several limitations. First, the
data used in this study are from 2012, and it is unknown
whether the patterns we describe have changed in the
past several years. We cannot rule out the possibility of
unmeasured confounding of our results by other NH fac-
tors, so the results of this study can only be interpreted
as associational. Second, we only include data from nine
states. While these states represent a large proportion of
the national PLWH population, we cannot assure that
our results will generalize to all states in the country.
Third, while we believe that the data used from our states
and years are largely complete for managed care enrollees,
for patients who are not enrolled in Medicaid, we may be
undercounting cases of HIV among Medicare Advantage
enrollees, where claims data are not available.

Using a large nine-state population-based sample of
NH residents from 2001 to 2012, we find that NH residents
with HIV appear to be admitted to NHs with poorer quality.
As the concentration of HIV in a NH increases, NH quality
appears to be lower, with the exception of a subset of NHs
with high HIV concentrations. Given increasing aging
among the national population of patients with HIV, more
efforts are needed to ensure PLWH are admitted to higher-
quality NHs.
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