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Abstract

Background: Antiretroviral therapies (ARTs) are essential HIV care. As

people living with HIV age and their presence in nursing homes (NHs)

increases, it is critical to evaluate the quality of HIV care. We determine the

rate of ART use and examine individual- and facility-level characteristics

associated with no ART use in a nationally representative long-stay NH res-

idents with HIV.

Methods: This retrospective cohort study included all long-stay Medicare fee-

for-service NH residents (2013–2016) with HIV who had a valid Minimum

Data Set assessment. Residents were followed from long-stay qualification

until death, Part D disenrollment, transfer from long-term care to another

healthcare setting, or December 31, 2016. We identified individual and facility

characteristics that were associated with non-use of ART using generalized

estimating equation logistic regression.

Results: Exactly 4171 eligible HIV+ residents from 2459 NHs were

included in our study. Only 36% (1507 of 4171) received any ART regimen

during an average of 11.6 months of observation. Older age, females, white

race, receipt of Medicare skilled nursing benefits, and some major car-

diometabolic comorbidities and mental health conditions were associated

with non-ART use. Rates of non-ART use did not vary significantly by resi-

dents' end-of-life status (p = 0.21). Residents in facilities with a higher HIV

concentration [adjusted odds ratio (adjOR) 3.42; 95% confidence interval

(CI) 2.13–5.48] and an AIDS unit (adjOR 2.51; 95% CI 1.92–3.30) had higher

odds of using an ART.

Conclusions and Implications: The rate of ART use by HIV+ long-stay NH

residents was low. Facilities' experience with HIV played an important role in

ART receipt. Interventions to improve rates of ART use in NHs are urgently

needed to ensure optimal health outcomes.
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INTRODUCTION

HIV antiretroviral therapy (ART) is associated with
reduced viral loads, improved quality of life, and sur-
vival in people living with HIV (PLWH)1; and has been
recommended to everyone with HIV regardless of CD4
counts or progression since 2013.2 Owing to improved
ART use, the number of aging PLWH has grown dra-
matically in the past decade,3 with more residing in
NHs.4 Given their complicated healthcare needs, it is
critical to evaluate the quality of HIV care delivered
in NHs.

In prior work, we found that PLWH were more likely
to be admitted to NHs with lower quality of care than
HIV-negative persons.5,6 In the general population, NHs
with low quality of care also experience poorer quality
drug therapy and worse healthcare outcomes.7 However,
there is limited evidence about the quality of HIV-specific
care in NHs.8,9 We expand upon their work through
investigation of a larger, national sample.

METHODS

We examined the rate of using ART regimens and
characteristics associated ART non-use in a cohort of
long-stay HIV-positive (HIV+) NH residents during
2013–2016. We used the 100% national Medicare Master
Beneficiary Summary File (MBSF), Medicare Part D
claims, the Chronic Condition Warehouse (CCW), the
Minimum Data Set (MDS) version 3.0, and the Certifica-
tion And Survey Provider Enhanced Reports (CASPER).
The MBSF included person-level demographics, enroll-
ment, and death data. The MDS includes more than
400 clinical characteristics.10,11 The CCW contains indi-
cators of 62 chronic conditions for Medicare and Medic-
aid enrollees in the United States, developed using a
series of algorithms typically involving outpatient, inpa-
tient, and long-term care claims.12 We linked these data
with the CASPER database, which describes NH facility
level characteristics.13 The Brown University IRB
approved the study.

We identified NH long-stay residents with HIV using
the International Classification of Diseases codes in the
MDS diagnostic fields. Long stay was defined as residence
in the same facility for 100 days with no more than
10 consecutive days outside the facility.14 We followed
residents with HIV from the earlier date of either January
1, 2013 or the long-stay qualification date (i.e., the index
date). The 100 days before the index date was defined as
the baseline period. The follow-up end date was the earli-
est event of death, NH discharge to another setting
(e.g., skilled nursing facilities [SNF], acute inpatient,

community, hospice), discontinuation of Part D coverage,
or end of study (December 31, 2016). Other exclusion
criteria were: residents without continuous enrollment in
Medicare Part D for at least 30 days following the index
date or without a valid MDS assessment during baseline.

We defined the study outcome as the use of an ART
regimen at any time during the follow-up (yes vs. no).
Following prior work,15–17 we defined an ART regimen
as at least two prescription fills of at least three ingredient
products (e.g., nucleoside reverse transcriptase inhibitors,
non-nucleoside reverse transcriptase inhibitors, protease
inhibitors, or valid ART combinations).15 We ascertained
resident and facility characteristics during the baseline
period, including demographic information, functional
status [indicated by the performance activities of daily
living18 and the cognitive functional scale19], com-
orbidities, the pill burden (i.e., the number of prescrip-
tion drugs received), and mortality risk [indicated by the
changes in health, end-stage disease and symptoms and
signs (CHESS) score].20 Comorbidities were selected
based on known association with mortality risk in the lit-
erature (Tables 1 and S1).

We used CASPER data to identify facility characteris-
tics that have been previously shown to be associated
with quality of care for residents with HIV and general
NH populations in the literature (Tables 1 and S1).21,22

As providers' experience with HIV care is associated with

Key points

• Approximately two-thirds of people living with
HIV who resided in nursing homes in the
United States did not receive HIV drug therapies
during an average of 12 months observation;

• Residents in nursing facilities with a higher
HIV concentration and an AIDS unit had sig-
nificantly higher odds of receiving HIV drug
therapies.

• Evidence-based interventions that improve
providers' awareness of appropriate HIV care
or identify older patients who are still eligible
for ART treatment are urgently needed.

Why does this paper matter?

Inadequate antiretroviral therapy for people with
HIV has implications for disease progression,
impaired quality of life, and increased risk of
death.

ART USE IN NURSING HOME RESIDENTS WITH HIV 1801
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the quality of care PLWH received,23 we further included
facility-level indicators of HIV care experience: (1) the
availability of AIDS unit, and (2) the proportion of resi-
dents with HIV calculated by dividing the number of

TABLE 1 Selected baseline characteristics of the study

population by ART use status during follow-up nursing home stays

ART exposure status during follow-up,
n = 4171

Baseline
characteristicsa

Follow-up ART
exposed, n = 1507

Follow-up ART
unexposed,
n = 2664

Age, mean (SD)
years

60.3 (11.5) 67.1 (14.2)

Females, n (%) 397 (26.3) 1056 (39.2)

Race, n (%)

Black 829 (55.0) 1145 (43.0)

White 564 (37.4) 1293 (48.5)

Hispanic 77 (5.1) 137 (5.1)

Others/
unknown

37 (2.5) 89 (3.4)

Received SNF
benefit, n (%)

260 (17.3) 857 (32.2)

Had dual status,
n (%)

1435 (95.2) 2417 (90.7)

Cognitive impairment, n (%)

Mild (CFS = 1) 818 (54.4) 1335 (50.2)

Moderate
(CFS = 2 or 3)

641 (42.6) 1193 (44.8)

Severe
(CFS = 4)

45 (3.0) 130 (4.9)

ADL, median
(IQR)

13 (6–19) 16 (8–19)

CHESS score, n (%)

No health
instability

968 (70.7) 1424 (62.6)

Minimal health
instability

289 (21.1) 585 (25.7)

Low/moderate
health
instability

83 (6.1) 193 (8.5)

High/very high
health
instability

30 (2.2) 72 (3.2)

Comorbidities, %

Anemia 548 (36.4) 1095 (41.1)

Atrial
fibrillation/
other
dysrhythmias

91 (6.0) 342 (12.8)

Heart failure 145 (9.6) 525 (19.7)

Coronary artery
diseases

158 (10.5) 536 (20.1)

Hypertension 956 (63.4) 2079 (78.0)

TABLE 1 (Continued)

ART exposure status during follow-up,
n = 4171

Baseline
characteristicsa

Follow-up ART
exposed, n = 1507

Follow-up ART
unexposed,
n = 2664

Hyperlipidemia 490 (32.5) 1080 (40.5)

Diabetes 438 (29.1) 1087 (40.8)

Renal conditions 208 (13.8) 536 (20.1)

Viral hepatitis 305 (19.7) 292 (11.0)

Anxiety 363 (24.1) 810 (30.4)

Schizophrenia 204 (13.5) 510 (19.1)

Facility characteristics

HIV
concentration,
n (%)

>20% of NH
residents had
HIV

139 (9.2) 35 (1.3)

≤20% of NH
residents had
HIV

1366 (90.8) 2626 (98.7)

Ownership, n (%)

For profit 1196 (79.5) 2237 (84.3)

Non-profit 239 (15.9) 319 (12.0)

Government 69 (4.6) 97 (3.7)

Facility is hospital-based, n (%)

Yes 98 (6.5) 113 (4.3)

No 1406 (93.5) 2540 (95.7)

Facility has AIDS unit, n (%)

Yes 327 (21.7) 160 (6.0)

No 1177 (78.3) 2493 (94.0)

Percentage of
residents
receiving
antipsychotics,
mean (SD)

28.3 (18.9) 26.5 (20.0)

Note: All characteristics in Table 1 differ significantly between comparison

groups; other characteristics are shown in Table S1.
Abbreviations: SNF, skilled nursing facilities; ADL, activities of daily living;
AIDS, acquired immunodeficiency syndrome; CHESS, Changes in health,
end-stage disease and symptoms and signs (CHESS); ESRD: end-stage of
renal disease. HIV, human immunodeficiency virus.
aContinuous variables were compared using Student's t test; categorical
variables were compared using Χ2 tests.

1802 ZHANG ET AL.
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residents with HIV indicated by MDS or CCW by the
number of residents who had at least one MDS assess-
ment in each facility in the 3 months before the
index date.

We calculated the proportions of non-ART use
according to residents' end-of-life status indicated by
death status during the follow-up: no death, died ≤180,
>180 and ≤365, >365 and ≤730 and >730 days. We used
Chi-square test to examine ART use by end-of-life status.
We performed univariate analysis to examine the associa-
tion between each covariate and the study outcome.
Those significant covariates (p < 0.1) on ART use were
further regressed using multivariable generalized estima-
tion equations (GEE) with the logit link.

We conducted a supplementary analysis to examine
interactions between race/ethnicity and HIV facility con-
centration and calculated the marginal mean adjusted
rates of ART use by concentration and race/ethnicity cat-
egory. We used a similar approach to examine interac-
tions between race/ethnicity and the availability of an
AIDS unit at a nursing facility.

RESULTS

Patient characteristics and ART use

We identified 5321 eligible long-stay NH residents with
HIV in 2929 NHs during the study period. Among these
residents, 4171 had continuous NH stays and Medicare
Part D enrollment for at least 30 days following the index
date. These residents were followed for an average of 11.6

[standard deviation (SD): 11.7; range: 1–48] months.
Overall, 38.1% of our study population died during the
follow-up, 8.5% died within 180 days, another 9.9% died
between 180 and 365 days, and 19.7% died at least 1 year
after the index date. In our study cohort, only 1507 of
4171 PLWH (36.1%) received an ART regimen during the
follow-up (Tables 1 and S1).

Rates of non-ART use did not differ significantly by
residents' end-of-life status, with 65.4% of those who were
at end-of-life (i.e., died within 180 days) versus 68.0% of
those who were alive for at least 2 years did not receive
ART (p = 0.21, Figure 1).

Multivariable models of ART use

In the multivariable model, older age, females, white race,
and specific comorbidities (heart failure, diabetes, anxiety
disorder, schizophrenia) were associated with lower odds of
ART use. For instance, 65+ versus <65 years: adjusted odds
ratio (adjOR) 0.55; 95% CI 0.47–0.64; females vs. males:
adjOR 0.66; 95% CI 0.56–0.77; white vs. black: adjOR 0.61;
95% CI 0.52–0.72; receiving vs. not-receiving skilled nursing
benefits at baseline (adjOR 0.41; 95% CI 0.34–0.50); pres-
ence vs. absence of coronary artery disease: adjOR 0.64; 95%
CI 0.52–0.80; and schizophrenia: adjOR 0.46; 95% CI 0.37–
0.57. For facility characteristics, facilities with higher HIV
concentration and those with AIDS unit were associated
with greater odds of ART use (facilities with higher
vs. lower HIV concentration: adjOR 3.42; 95% CI 2.13–5.48;
facilities with vs. without AIDS unit: adjOR 2.51; 95% CI
1.92–3.30, Figure 2).

FIGURE 1 Proportions of non-ART use by end-of-life status during the follow-up

ART USE IN NURSING HOME RESIDENTS WITH HIV 1803
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In our supplemental analysis, the interaction between
NH HIV concentration and race was not statistically sig-
nificant (Tables S2 and S3).

DISCUSSION

In this national cohort, nearly two-thirds of long-stay NH
residents with HIV did not receive an ART regimen dur-
ing an average observation period of 1 year. High rates of
non-ART use put patients at risk for decline in immune
function, progression of clinical disease, and premature
death. It also increases the risk of HIV transmission to
others. Our findings show that the care of long-stay NH
residents does not align with national treatment guide-
lines that recommend ART for everyone with HIV.2,24

The rate of non-use of ART in our study cohort (~64%)
was much higher than the rates reported previously
(21% ~ 36%).8,9 Several differences in study methods may
explain these discrepancies. First, in the two previous
studies, concurrent ART use was used to define the study
population; we used only diagnosis codes to avoid biasing
our study sample toward those with ART use. Second,
the previous studies defined ART use as any ART pre-
scription. In contrast, we counted only valid ART regimes
as constituting ART use. Note that when one of the

previous papers examined only “preferred” ART regi-
mens, their findings were very similar to ours.9 Addition-
ally, the one previous study that looked only at long-stay
residents, making it directly comparable to our study,
included only 694 patients,8 as compared with 4171
PLWH in our study.

Older age, females, white race, receiving Medicare
skilled nursing benefits, and aging-related comorbidities
such as cardiovascular conditions and mental health condi-
tions (anxiety and schizophrenia) were associated with not-
receiving ART during NH stays. Being in a facility with
higher HIV concentrations or an AIDS unit was associated
with higher odds of ART use. These findings suggest that
low rates of ART use may be partially due to inexperience
in HIV care in some facilities and/or providers. Provider
education about HIV care may be a productive focus of
interventions to improve ART use inHIV+ residents.

We observed that receiving care under the Medicare
skilled nursing benefit at baseline was a strong predictor
of non-ART use during NH stays, which confirms previ-
ous evidence.8 People who are admitted to short-term
SNF for post-acute care are typically covered by Medicare
Part A. When covered by Part A, NHs receive a risk-
adjusted per diem rate, which may create an incentive
not to prescribe expensive medications such as ART.
However, once an individual makes the transition from

FIGURE 2 Association between baseline characteristics and ART use in long-stay residents with HIV: Findings from a multivariable

generalized estimation equations model. *Characteristics that were not associated with ART use significantly in the final model were not

included in the figure

1804 ZHANG ET AL.
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SNF to long-term care, and has medication coverage
through Medicare Part D, this disincentive is no longer
present. One explanation for our findings is that patients
may be discharged from the hospital with an ART, but
the ART is not continued during the SNF stay during
Medicare Part A coverage, and when the patient subse-
quently transfers to long-term care and resumes Part D
coverage, providers continue the medication regimen
that they were on during the SNF stay, missing the ART.
This is speculation on our part given that we cannot
observe ART (or any other drug) use immediately before
the start of an NH long-term stay. Further studies that
include pre-hospital, hospital, and SNF medication use
data are essential to better understand the roots of the
low rates of ART use that we observed.

We do not believe our findings can be explained by
PLWH being severely ill or near death, which could prompt
providers to discontinue ART, because we controlled for
hospice use and our findings showed that the distribution
of non-ART use was similar by end-of-life status during the
follow-up. It is possible that some patients had pharmaco-
logical contraindications for ART use, for example, those
who received statin treatment,25 but we think that this is an
unlikely explanation for our finding. Mental health condi-
tions (e.g., anxiety and schizophrenia), which were rela-
tively common in our sample, have been associated with
poor adherence to ART,26,27 but it is unclear how this would
happen in an NH setting where medications are adminis-
tered by patients by nursing staff.

We observed that white residents had a lower likelihood
of receiving an ART use compared with black residents.
Although this runs counter to prior community-based
studies,28,29 it is consistent with another NH study.8

Although we hypothesized whites were more likely to
reside in facilities with lowHIV experience, our supplemen-
tary analyses did not support this explanation. Further stud-
ies are needed to identify other factors contributing to the
low use of ART in NH residents.

There are several study limitations. We did not have
access to clinical information such as viral loads and
CD4+ cell counts. However, ART has been universally
recommended for the treatment of HIV since 2013,2 so
based on this, all or most PLWH in NHs should be receiv-
ing ART. We also do not have access to patient prefer-
ences, though we doubt that the majority of long-stay
PLWH were offered and declined ART. Finally, our ana-
lyses tested associations, and the relationships that we
demonstrated may not be causal.

In conclusion, nearly two-thirds of the PLWH in NHs
across the United States did not receive ART during an
average follow-up of 12 months, a serious deficit in the
quality of HIV care in NHs, which could impair people's
quality of life and result in complications and progression.

Evidence-based interventions that improve providers'
awareness of appropriate HIV care or identify older patients
who are still eligible for ART treatment are urgently
needed. Our findings also raise broader questions about
appropriate access to specialty care for persons in NHs.
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