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Objective: To examine the characteristics of people with HIV (PWH) who prefer
remaining on daily oral antiretroviral therapy (ART), rather than switching to long-
acting ART (LA-ART).

Design: Building upon a discrete choice experiment (DCE), we examined character-
istics of individuals who always selected their current daily oral tablet regimen over
either of two hypothetical LA-ART options presented in a series of 17 choice tasks.

Methods: We used LASSO to select sociodemographic, HIV-related, and other health-
related predictors of preferring current therapy over LA-ART, and logistic regression to
measure the associations with those characteristics.

Results: Among 700 PWH in Washington State and Atlanta, Georgia, 11% of parti-
cipants (n¼74) chose their current daily treatment over LA-ART in all DCE choice tasks.
We found that people with lower educational attainment, good adherence, more
aversion to injections, and who participated from Atlanta to be more likely to prefer
their current daily regimen over LA-ART.

Conclusions: Gaps in ART uptake and adherence remain, and emerging LA-ART
treatments show promise to address these challenges and help a larger portion of
PWH to achieve viral suppression, but preferences for these new treatments are
understudied. Our results show that certain drawbacks of LA-ART may help to maintain
demand for daily oral tablets, especially for PWH with certain characteristics. Some of
these characteristics (lower educational attainment and Atlanta participation) were also
associated with a lack of viral suppression. Future research should focus on overcoming
barriers that impact preferences for LA-ART among those patients who could benefit
most from this innovation.
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Introduction
To accelerate the end of the HIV epidemic, the United
Nations AIDS Program (UNAIDS) declared their 95–
95–95 goals: 95% of people with HIV (PWH) will know
their status, 95% of diagnosed PWH will be receiving
treatment, and 95% of treated PWH will achieve viral
suppression [1]. In the United States, these goals remain
distant, with the Centers for Disease Control and
Prevention (CDC) estimating in 2020 that 74% of
people diagnosed with HIVwere receiving HIV care, and
only 65% of those in care were virally suppressed [2].
Accordingly, HIV remains a major public health problem,
with 18 489 deaths in the United States in 2020 [3].

The CDC has responded to the problem with the Ending
the HIV Epidemic in the US initiative [4]. One of its pillars
is a strategy to rapidly and effectively treat PWH to reach
sustained viral suppression [5]. The standard treatment for
HIV is antiretroviral therapy (ART) with an oral regimen
consisting of one or more tablets, most often taken once
daily. Encouragingly, viral suppression has been increasing
among people receiving care as regimens have improved
in potency and decreased in complexity [6]. However,
despite these advances in ART regimens, many PWH in
the United States still find it challenging to consistently
take their oral regimen every day as prescribed, due to
barriers such as HIV stigma, treatment fatigue, missed
visits or refills, forgetfulness, and adverse effects [7–9].

Newly emerging long-acting therapies (LA-ART),
including injections, implants, and long-acting oral pills,
show promise in alleviating some of these challenges
and could improve uptake and adherence as needed to
increase viral suppression rates. In order for this
improvement to occur, the new therapies need to be
acceptable for patients, particularly those who have not
achieved viral suppression on an oral regimen taken every
day. To examine the preferences of PWH for different
potential LA-ART regimens, we developed and con-
ducted a discrete choice experiment (DCE), which is a
method of preference elicitation in which respondents
make a series of choices between treatment options with
different characteristics. The results allow us to measure
how patients make trade-offs across the key attributes of
these new therapies and evaluate how these preferences
relate to the acceptability of their current ART [10,11].

Qualitative research, as well as the initial piloting of this
DCE, have shown that some PWH are not interested in
switching from their current therapies to LA-ART [11].
For those patients who have not attained viral suppression
or struggle to remain suppressed on their current ART,
preferences related to LA-ARTare of critical importance.
In addition, while there is no clinical reason for a patient
with viral suppression on their current regimen to switch
to LA-ART, issues related to convenience, stigma,
swallowing challenges, and side effects could lead them
to prefer LA-ART. To better understand patient
preferences for emerging LA-ART regimens that are
on the market currently or in the development pipeline,
we analyzed individual characteristics that are associated
with PWH preferring to remain on current oral ART
taken every day rather than either of two hypothetical LA-
ART options with substantially lower dosing frequency
and how these characteristics relate to viral suppression.
Methods

Study setting and population
Participants were recruited from University of Washing-
ton (UW) HIV clinics in western Washington State and
from the Grady Health System Ponce de Leon Center
affiliated with Emory University in Atlanta, Georgia.
Recruitment occurred between March 2021 and June
2022 via e-mail and telephone using patient registries
at each site or in-person outreach at regular clinic
appointments. All participants were at least 18 years of
age, had established care at an affiliated clinic, were fluent
in English, and provided informed consent. We excluded
individuals who were currently taking LA-ART, those
who were ‘elite controllers’ (undetectable viral load
without taking ART [12]), and those whowere perceived
by research staff to be cognitively impaired or under the
influence of drugs or alcohol during screening. The final
sample included 700 participants – 350 in Washington
State and 350 in Atlanta. We chose the sample size in
accordance with recommendations from published
guidelines [13], and our desire to obtain precise estimates
of preferences across patient subgroups. Participants
accessed the survey at home, via an emailed invitation
link or in a private area within their clinic. Eligibility was
assessed with a screening survey in REDCap, after which
electronic consent was obtained before survey adminis-
tration [14]. The UW and Emory University both
approved the informed consent documents and study
protocols, and the UW served as institutional review
board (IRB) of record (STUDY00007390).

The discrete choice experiment (DCE)
We developed a DCE that examined patient preferences
across four treatment types: long-acting oral pills,
injections under the skin, injections into the muscle,
and implants. Every choice task offered three options: two
hypothetical long-acting treatments and the participant’s
current therapy (Figure 1, Supplemental Digital Content,
http://links.lww.com/QAD/C905). In addition to treat-
ment type, six other attributes were used to define each of
the hypothetical treatment profiles: location for receiving
treatment, frequency, pain associated with taking
treatment, pretreatment viral suppression, pretreatment
negative reaction testing, and late dose leeway (i.e.
flexibility in dosing timing before breakthrough viremia).
All attributes, and the possible levels for each, are shown
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Table 1. Attributes and levels of a discrete choice experiment examining patient preferences for long-acting antiretroviral therapies.

Attribute Levels

Treatment type Long-acting oral pills, injections under the skin, injections into the muscle, implants
Location Home, pharmacy, clinic
Frequency Once every: week, month, 2 months, 3 months, 6 months, year
Pain None, mild, moderate
Pretreatment viral suppression Not at all, 3 months, 6 months
Pretreatment negative reaction testing Not needed, needed
Late dose leeway Short period, long period
in Table 1. A literature review and 12 key informant
interviews identified attributes and levels that would be
plausible for LA-ART, including restrictions on combi-
nations of levels (Table 1, Supplemental Digital Content,
http://links.lww.com/QAD/C905) [10]. We developed
an unlabeled experimental design comprising 64 choice
tasks using Ngene software (ChoiceMetrics, Sydney,
NSW, Australia). For all choice tasks presented, the
participant’s current ART regimen, which could be any
number of oral pills taken at least once daily, was presented
as an ‘opt-out’ alternative.

Survey components
The DCE, along with the rest of the survey, was pilot
tested with 50 participants over a series of 10 waves with
iterative improvement, described in detail in our prior
work [11]. The full survey began with a description of
the purpose of the study and provided details of the
hypothetical modalities of LA-ART products and
the relevant levels for each treatment’s attributes. Five
questions were used to ensure content comprehension.
Prior to the DCE choice tasks, participants were shown
instructional videos that explained the components of
an example choice task in the exact format of the actual
DCE. The participants were then shown 17 DCE choice
tasks, each of which featured a constant opt-out option of
current therapy.

After completion of the DCE, participants were asked
about personal characteristics hypothesized to affect LA-
ART preferences. These included sociodemographic
characteristics, sexual orientation, labor force participa-
tion, internalized HIV stigma, and access to healthcare.
In every question in the survey, participants could choose
‘Prefer not to say,’ rather than answer the question. The
survey was administered using SurveyEngine (SurveyEn-
gine GmbH [15], Berlin, Germany) and can be found in
the electronic supplementary material.

Measures
In this analysis, the outcome of interest was a binary
variable equal to ‘one’ if the participant chose their current
therapy in all 17 choice tasks that they answered, and
zero otherwise. Individuals with a ‘one’ for this variable
indicated no interest in switching to a hypothetical long-
acting treatment option. Our independent variables
were characteristics that might be related to treatment
preferences (Table 2), categorized as sociodemographic,
HIV-related, and other-health related characteristics.
Most were measured using the questions in the survey,
but clinical measures of past diagnoses, lab results, and
healthcare utilization were also obtained for individuals
who consented to link their medical chart data. Some
participants (n¼ 30) declined to link their chart data, and
others preferred not to disclose some of their personal
characteristics. We defined separate variables flagging
participants who chose not to disclose different types of
information; these are listed at the bottom of Table 2.

Statistical analysis
We calculated unadjusted frequencies and percentages
for each personal characteristic, stratified by whether
or not participants ever chose an LA-ARToption in the
DCE. Since the clinical benefit of LA-ART may be
greater for those without viral suppression, we also
examined personal characteristics stratified by whether
the participant was currently virally suppressed (viral
load �40 copies/ml) or not.

In three separate multivariable logistic regressions, we
measured the association between preferring current
therapy (binary dependent variable) and the three
categories of participant characteristics: sociodemo-
graphics, HIV-related, and other-health related. To adjust
for nondisclosure of certain characteristics by some
participants, these regressions also included the Table 2
variables capturing whether or not the participant
disclosed the relevant information, allowing for a sample
size of 700 in all regressions.

Our primary analysis featured two steps. First, we used a
penalized regression for irrelevant variables (LASSO) to
select variables in each of the three covariate categories
that predicted preferring current therapy over LA-ART.
LASSO is a regression analysis that performs variable
selection and regularization by choosing the set of
covariates that minimize the residual sum of squares,
subject to a constraint on the sum of the absolute values of
the coefficient estimates [16]. In each of the three
regressions, we used a leave-one-out cross-validation to
find the regularization parameter (lambda) that mini-
mized the extended Bayesian information criterion
(EBIC) and identified the most influential predictors of
preference for current therapy over LA-ART [17]. In the
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Table 2. Characteristics of participants.

All participants Chose LA-ART at least once Never chose LA-ART P-valuea

N 700 (100%) 626 (89%) 74 (11%)
Scenarios chose current therapy (mean, SD) 5.4 (6.4) 4.0 (5.3) 17.0 (0) <0.01
Survey duration in minutes (mean, SD) 30.5 (11.3) 30.6 (11.3) 29.4 (11.3) 0.37
Comprehension questions correct on first try,
out of five questions (mean, SD)

4.5 (0.8) 4.5 (0.8) 4.2 (0.9) <0.01

Sociodemographic characteristics
Washington State participant 350 (50%) 333 (53%) 17 (23%) <0.01
Atlanta participant 350 (50%) 293 (47%) 57 (77%) <0.01
Age in years (mean, SD) 48.6 (12.1) 48.1 (12.3) 53.4 (9.7) <0.01
Black raceb 347 (50%) 297 (47%) 50 (68%) <0.01
White raceb 279 (40%) 262 (42%) 17 (23%) <0.01
Other raceb 90 (13%) 83 (13%) 7 (9%) 0.36
Hispanic ethnicity 61 (9%) 57 (9%) 4 (5%) 0.29
Female gender 168 (24%) 139 (22%) 29 (39%) <0.01
Transgenderc 21 (3%) 19 (3%) 2 (3%) 0.87
Heterosexual 227 (32%) 191 (31%) 36 (49%) <0.01
Works full time 192 (27%) 182 (29%) 10 (14%) <0.01
Education – high school or less 243 (35%) 196 (31%) 47 (64%) <0.01
Income – less than $2000/month 438 (63%) 385 (62%) 53 (72%) 0.09

HIV-related characteristics
Year since HIV diagnosis (mean, SD) 17.9 (9.8) 17.5 (9.8) 20.9 (9.2) <0.01
Years on ART (mean, SD) 15.6 (8.7) 15.2 (8.6) 19.4 (8.5) <0.01
ART for <5 years 63 (9%) 58 (9%) 5 (7%) 0.48
Viral load �40 copies/mL 586 (84%) 525 (84%) 61 (82%) 0.75
CD4 count <200 cells/ml 51 (7%) 47 (8%) 4 (5%) 0.51
CD4 count 200–349 cells/ml 92 (13%) 82 (13%) 10 (14%) 0.92
Past HIV regimens: 0 or 1 184 (26%) 160 (26%) 24 (32%) 0.20
AIDS ever diagnosed 292 (42%) 262 (42%) 30 (41%) 0.83
Good adherenced 370 (53%) 318 (51%) 52 (70%) <0.01
Can get to HIV clinic easily 539 (77%) 478 (76%) 61 (82%) 0.24

Other health-related characteristics
Injection drug use 18 (3%) 16 (3%) 2 (3%) 0.94
Pills for non-HIV per day: 0 or 1 254 (36%) 229 (37%) 25 (34%) 0.64
Aversion to injectionse 267 (38%) 222 (35%) 45 (61%) <0.01
Substance usef

Tobacco 117 (17%) 94 (15%) 23 (31%) <0.01
Alcohol 61 (9%) 46 (7%) 15 (20%) <0.01
Marijuana 21 (3%) 19 (3%) 2 (3%) 0.87
Otherg 626 (89%) 558 (89%) 68 (92%) 0.47

Mental health disordersf

Depressiveh 297 (42%) 261 (42%) 36 (49%) 0.25
Anxiety 136 (19%) 128 (20%) 8 (11%) 0.05
PTSD 31 (4%) 28 (4%) 3 (4%) 0.87
Psychosis 32 (5%) 30 (5%) 3 (4%) 0.42

Characteristics that participant preferred not to disclose
Identity-relatedi 47 (7%) 42 (7%) 5 (7%) 0.99
Income and work 79 (11%) 64 (10%) 15 (20%) 0.01
Education 25 (4%) 19 (3%) 3 (4%) 0.03
HIV-relatedj 14 (2%) 11 (2%) 3 (4%) 0.18
AIDS – ever diagnosed 14 (2%) 13 (2%) 1 (1%) 0.67
Other health-relatedk 14 (2%) 9 (1%) 5 (7%) <0.01
No consent to link chart data 30 (4%) 25 (4%) 5 (7%) 0.27

Characteristics of 700 participants in a discrete choice experiment examining patient preferences for long-acting antiretroviral therapies. All
participants were age 18þ and living with HIV. SD, standard deviation; LA-ART, long-acting antiretroviral therapy; PTSD, posttraumatic stress
disorder.
aP-values are from two-sided t-test for equality between Ever LA-ART and Never LA-ART.
bRace categories were not mutually exclusive.
cTransgender were individuals who self-reported as a transman or transwoman.
dGood adherence was defined as reporting to always or almost always take ART as instructed.
eAversion to injections was defined as reporting strongly agree or somewhat agree with the statement ‘I HATE getting injections and try to avoid
getting them whenever possible.’
fSubstance use and mental health disorders were extracted from medical chart review.
gOther substances consist of benzodiazepines, cocaine, heroin, methamphetamines, opioids, or ‘other.’
hDepressive mental health disorders included bipolar, dysthymia, depression, mood, and suicidality.
iIdentity-related characteristics included gender, sexual orientation, and race.
jHIV-related characteristics (preferred not to disclose) included ART initiation year, HIV diagnosis year, number of past regimens, ART adherence,
and getting to clinic easily.
kOther health-related characteristics (preferred not to disclose) included number of non-HIV pills, and aversion to injections.
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second step, the chosen covariates from each of the three
categories were included together in a single multivari-
able logistic regression, which also featured the Table 2
variables indicating whether the participant chose not to
link chart data or not to disclose other information. To
test the sensitivity of the findings of our primary analyses,
a single logistic regression was performed on all measured
covariates together without selection by category.
Results

Sample characteristics
Table 2 presents the full list of participant characteristics,
with frequencies and percentages stratified by preferring
current therapy over LA-ART. Among all 700 partici-
pants, the mean number of tasks in which current therapy
was selected was 5.4 [standard deviation (SD)¼ 6.4].
Seventy-four participants (11%) chose their current
therapy in all 17 choice tasks. Those who never chose
LA-ART had a similar survey duration and number of
comprehension questions answered correctly on the first
try as those who ever chose LA-ART (details in Table 2).
Table 2, Supplemental Digital Content, http://links.lww.
com/QAD/C905 presents participant characteristics
stratified by viral suppression and shows that good
adherence (reporting always or almost always taking HIV-
medications as they ‘are supposed to’) was more common
for people who were virally suppressed (56%) than for
those who were not virally suppressed (31%).

Regressions with categories of covariates
Table 3 shows results of the multivariable logistic
regressions for three separate categories of covariates.
Among the sociodemographic characteristics, the fol-
lowing variables exhibited statistically significant associa-
tions with preferring current therapy over LA-ART: age
<30 years [adjusted odds ratio (aOR)¼ 0.20, 95%
confidence interval (CI)¼ 0.04–0.95], age 30–49 years
(aOR¼ 0.42, CI¼ 0.23–0.76), high school education or
less (aOR¼ 3.40, CI¼ 1.91–6.05), and preferring not
to disclose education (aOR¼ 3.65, CI¼ 1.11–12.03).
With respect to the HIV-related characteristics, good
adherence had a significant association with the outcome
(aOR¼ 2.38, CI¼ 1.34–4.23). Among the other
health-related characteristics, the following variables
showed significant associations: self-reported aversion
to injections (aOR¼ 3.03, CI¼ 1.75–5.23), use of
tobacco (aOR¼ 2.20, CI¼ 1.23–3.95), use of alcohol
(aOR¼ 2.81, CI¼ 1.43–5.50), anxiety disorder
(aOR¼ 0.44, CI¼ 0.19–0.99), and preferring not to
disclose other health-related characteristics (aOR¼ 5.31,
CI¼ 1.55–18.22).

LASSO regressions using the same three categories of
covariates were used for variable selection, which resulted
in a subset of variables that largely coincided with the
statistically significant variables in the three characteristic-
type logistic regressions (Table 3). For the sociodemo-
graphic characteristics, the selected variables were binary
variables for Washington State study location, age of
50 and higher, and education of high school or less
(lambda¼ 61.71, EBIC¼�1680.71). For the HIV-
related characteristics, the only selected variable was a
binary indicator for good adherence (lambda¼ 47.04,
EBIC¼�1648.16). For the other health-related char-
acteristics, the selected variables were binary variables for
use of tobacco, use of alcohol, and aversion to injections
(lambda¼ 47.61, EBIC¼�1668.94).

Primary results
The results of the combined multivariable logistic
regression of the most important predictors of preferring
current therapy over to LA-ARTare reported in Table 4.
Having a high school education or less was associated with
a higher odds of having preference for current therapy
over LA-ART (aOR¼ 2.73, CI¼ 1.41–5.27), and
preferring not to disclose education was associated with
a higher odds of preferring current therapy over LA-ART
(aOR¼ 4.37, CI¼ 1.29–14.78). Washington State par-
ticipants were less likely to prefer their current therapy
than Atlanta participants (aOR¼ 0.43, CI¼ 0.22–0.83).
Those who reported good adherence to their HIV
medications were more likely to prefer their current
therapy (aOR¼ 2.51, CI¼ 1.42–4.46), as were those
with self-reported aversion to injections (aOR¼ 2.63,
CI¼ 1.50–4.59). The magnitudes of association for the
age variables suggest that younger people are less likely to
prefer their current therapy, but these associations were
not statistically significant. Results of a sensitivity analysis
with all covariates in a single logistic regression are in
Table 3, Supplemental Digital Content, http://links.lww.
com/QAD/C905 and show no meaningful differences
from the main results.

Viral suppression was not a significant predictor of
preferring current therapy in the main analyses, but
participants who were virally suppressed chose current
therapy in more scenarios on average than participants
who were not virally suppressed (Table 2, Supplemental
Digital Content http://links.lww.com/QAD/C905).
Additionally, several significant predictors in our primary
analyses (lower education, Atlanta, lower adherence) were
also associated with lack of viral suppression (Table 2,
Supplemental Digital Content http://links.lww.com/
QAD/C905).
Discussion

In a DCE designed to elicit preferences for hypothetical
LA-ART options compared to current daily oral ART
among 700 PWH in Washington State and Atlanta, we
found that 11% of participants stated in every choice task
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Table 3. Multivariable associations between participant characteristics and preferring to remain on current regimen rather than long-acting
antiretroviral therapy, measured in three separate logistic regressions.

Adjusted odds ratio 95% CI P-value

Sociodemographic characteristics regression
Washington State 0.40 (0.15–1.02) 0.05
Atlanta Reference
Age <30 0.20 (0.04–0.95) 0.04
Age 30-49 0.42 (0.23–0.76) <0.01
Age 50þ Reference
Black racea 0.77 (0.33–1.78) 0.54
Other racea 1.01 (0.37–2.75) 0.98
Hispanic ethnicity 0.97 (0.31–2.98) 0.95
Female gender 1.18 (0.63–2.23) 0.60
Transgenderb 1.09 (0.21–5.79) 0.92
Heterosexual 0.89 (0.46–1.71) 0.72
Education – high school or less 3.40 (1.91–6.05) <0.01
Work full time 0.79 (0.33–1.88) 0.60
Income <$2000/month 1.13 (0.47–2.74) 0.78
PNTS – income or work 1.51 (0.59–3.86) 0.39
PNTS – education 3.65 (1.11–12.03) 0.03
PNTS – identity-relatedc 0.64 (0.22–1.86) 0.41

HIV-related characteristics regression
ART for <5 years 0.56 (0.21–1.51) 0.25
Viral load �40 copies/ml 0.88 (0.36–2.17) 0.79
CD4þ count <200 cells/ml 0.75 (0.24–2.29) 0.61
CD4þ count 200–349 cells/ml 1.15 (0.54–2.42) 0.72
Past HIV regimens: 0 or 1 1.44 (0.85–2.44) 0.18
AIDS ever diagnosed 0.88 (0.53–1.47) 0.63
Good adherenced 2.38 (1.34–4.23) <0.01
Get to clinic easily 1.45 (0.78–2.70) 0.24
No consent to link chart data 1.78 (0.48–6.54) 0.39
PNTS – HIV-relatede 3.33 (0.84–13.10) 0.09
PNTS – AIDS ever diagnosed 0.50 (0.06–4.28) 0.52

Other health-related characteristics regression
Injection drug use 0.90 (0.29–2.75) 0.85
Pills for non-HIV per day: 0 or 1 0.95 (0.54–1.65) 0.84
Aversion to injectionsf 3.03 (1.75–5.23) <0.01
Substance useg

Tobacco 2.20 (1.23–3.95) 0.01
Alcohol 2.81 (1.43–5.50) <0.01
Marijuana 1.28 (0.25–6.67) 0.77
Otherh 1.24 (0.44–3.50) 0.68

Mental health disordersg

Depressivei 1.40 (0.79–2.50) 0.25
Anxiety 0.44 (0.19–0.99) 0.05
PTSD 0.86 (0.22–3.39) 0.83
Psychosis 0.46 (0.10–2.16) 0.33

No consent to link chart data 2.26 (0.77–6.68) 0.14
PNTS – other health-relatedj 5.31 (1.55–18.22) 0.01

Results of three separatemultivariable logistic regressions (i.e., one for each category presented above), with a binary dependent variable equal to 1
if the participant chose to remain on their current therapy in 100% of choice scenarios in a discrete choice experiment examining preferences for
long-acting antiretroviral therapies among 700 people livingwithHIV age 18þ inWashington State and Atlanta, Georgia. All three regressions used
robust standard errors. ART, antiretroviral therapy; PNTS, prefer not to say; PTSD, posttraumatic stress disorder.
aRace categories were not mutually exclusive.
bTransgender were individuals who self-reported as a trans man or trans woman.
cIdentity-related characteristics included gender, sexual orientation, and race.
dGood adherence was defined as reporting to always or almost always take ART as instructed.
eHIV-related characteristics (preferred not to disclose) included ART initiation year, HIV diagnosis year, number of past regimens, ART adherence,
and getting to clinic easily.
fAversion to injections was defined as reporting to strongly agree or somewhat agree with the statement ‘I HATE getting injections and try to avoid
getting them whenever possible.’
gSubstance use and mental health disorders were extracted from medical chart review.
hOther substances consist of benzodiazepines, cocaine, heroin, methamphetamines, opioids, or ‘‘other.’’
iDepressive mental health disorders included bipolar, dysthymia, depression, mood, and suicidality.
jOther health-related characteristics (preferred not to disclose) included number of non-HIV pills, and aversion to injections.
that they prefer their current therapy (oral tablets taken
every day) to all hypothetical long-acting treatment
options with less frequent dosing. We examined the
characteristics of the individuals who exhibited this
reluctance to switch treatment modalities and found that
low educational attainment (or being unwilling to
disclose education), participation in Atlanta, self-reported
good adherence, and aversion to injections were highly
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Table 4. Multivariable associations between preference for current ART over long-acting antiretroviral therapy and selected participant
characteristics.

Adjusted odds ratio 95% CI P-value

Washington State 0.43 (0.22–0.83) 0.01
Age <30 0.27 (0.06–1.27) 0.10
Age 30–49 0.56 (0.30–1.06) 0.07
Education – high school or less 2.73 (1.41–5.27) <0.01
Good adherencea 2.51 (1.42–4.46) <0.01
Substance useb

Tobacco 1.92 (0.99–3.71) 0.05
Alcohol 2.03 (0.96–4.27) 0.06

Aversion to injectionsc 2.63 (1.50–4.59) <0.01
No consent to link chart data 1.93 (0.71–5.22) 0.20
PNTS – education 4.37 (1.29–14.78) 0.02
PNTS – HIV-relatedd 0.76 (0.12–4.88) 0.77
PNTS – other health-relatede 2.83 (0.71–11.30) 0.14

Results of a multivariable logistic regression with robust standard errors, and a binary dependent variable equal to 1 if the participant chose to
remain on their current daily oral therapy in 100% of choice scenarios in a discrete choice experiment examining preferences for long-acting
antiretroviral therapies among 700 people living with HIV aged 18þ in Washington State and Atlanta, Georgia. ART, antiretroviral therapy; PNTS
prefer not to say.
aGood adherence was defined as reporting to always or almost always take ART as instructed.
bSubstance use was extracted from medical chart review.
cAversion to injections was defined as reporting to strongly agree or somewhat agree with the statement ‘I HATE getting injections and try to avoid
getting them whenever possible.’
dHIV-related characteristics (preferred not to disclose) included ART initiation year, HIV diagnosis year, number of past regimens, ART adherence,
and getting to clinic easily.
eOther health-related characteristics (preferred not to disclose) included number of non-HIV pills, and aversion to injections.
predictive of preference for current therapy over LA-
ART. Results were robust across analytic methods.

LA-ART has the potential to improve adherence and viral
suppression for PWH, but some individuals prefer to
remain on their current daily therapies. This suggests that
for PWH who prefer to stay on their current therapy, the
perceived potential benefits related to LA-ART are
insufficient to outweigh the downsides of injections,
implants, or even weekly or monthly oral tablets. It is
also possible that some participants perceived a cost of
switching, or felt uncertainty around outcomes and
experiences with a new medication or formulation,
despite assurances that the new treatments would be
equally effective. Among those who consistently pre-
ferred their current therapy over LA-ART, 70% reported
that they have good adherence (always or almost always
taking their HIV medications as they ‘‘are supposed to’’),
compared to 51% of individuals who were willing to
consider LA-ART (Table 2). Importantly, this self-
reported measure of adherence aligns with viral suppres-
sion (Table 2, Supplemental Digital Content http://links.
lww.com/QAD/C905), and there is no proven clinical
benefit of LA-ART for individuals who are virally
suppressed. Additionally, it is logical that those with good
adherencewould be less interested in LA-ART, as they are
likely to have an existing regimen that they like and is
effective and routine for them.

Other strong predictors of preference for current therapy
over LA-ARTwere low educational attainment, aversion
to injections, and location in Atlanta. The tendency of
participants with aversion to injections to prefer their
current therapy is logical, as two of the hypothetical
modalities were injections, and another was implants that
are more invasive than injections. Viral suppression was
not significantly predictive of preference for current
therapy, but suppression was less common for Atlanta
participants and for those with lower educational
attainment (Table 2, Supplemental Digital Content
http://links.lww.com/QAD/C905). Both groups for
whom rates of viral suppression were lower showed a
strong preference for current therapy, despite the
potential of LA-ART to improve adherence and, thereby,
viral suppression. This raises the possibility that patients
who could benefit most from LA-ART are among
the least willing to take it. If this is the case, increased
education and outreach focused on the benefits of LA-
ARTmay be needed. Similarly, it is possible that physician
recommendations, peer influences, and the removal of
access barriers may change attitudes and ultimately the
acceptability of LA-ART for this population.

The association between low educational attainment and
preference for current therapy over LA-ART could
potentially be related to several aspects of survey design
and comprehension. First, education may relate to
comprehension of the survey content, including the
details of the hypothetical LA-ART options, affecting
respondents’ willingness to consider the LA-ARToptions
in the DCE. Performance on the five comprehension
questions, which was slightly worse in the group that
chose current daily oral treatment in all choice tasks,
supports this explanation (Table 2). Second, there is
evidence that medical mistrust is higher and health
literacy is lower among people with lower educational

http://links.lww.com/QAD/C905
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attainment [18,19], both of which may contribute to
unwillingness to try new treatments. Health literacy and
medical mistrust, which are consequences of historic and
ongoing systemic racism, may be more prevalent in the
predominantly Black Atlanta patient population than in
the predominantly white patient population in western
Washington state (see Table 4, Supplemental Digital
Content http://links.lww.com/QAD/C905 for charac-
teristics of the respondents at the two sites). If so, this
could explain why being part of the Atlanta sample may
be associated with higher rates of always choosing current
treatment. However, this is only speculation as neither
medical mistrust nor health literacy were assessed in the
survey. Third, the preference for current therapy by those
with lower educational attainment could be influenced by
current therapy being the opt-out alternative in this
DCE; indeed, past evidence on DCE design has shown
that choosing to opt-out is associated with lower
educational attainment [20]. Finally, decisional conflict,
defined as uncertainty experienced when making
treatment-related medical decisions, is more common
for those with lower educational attainment, and this
conflict is also associated with greater likelihood of
choosing the opt-out option in DCEs [21].

Notably, many of the LA-ART options that were
proposed in the choice tasks were long-acting oral tablets.
Despite being presented with these options, participants
who never selected LA-ART maintained their preference
for their current daily oral tablets. This suggests a degree of
inertia in treatment preferences, wherein the attributes of
the hypothetical long-acting treatments were not relevant
to their decision. Under this scenario, these individuals
may have been simply unwilling to consider LA-ART,
regardless of the attributes and levels. This type of choice
selection behavior undermines the measurement of
attribute preferences in a DCE, and thus has important
implications for analysis of DCE results. Another
possibility is that, even though we asked participants to
assume no differences in price, effectiveness, or safety
across the treatment options, concerns related to those
assumptions drove their stated preferences.

The strengths of our study include the large sample of
participants from two different sites in the United States, a
carefully designed and piloted survey and DCE [10,11],
and rigorous statistical analysis. Limitations include the
possibility that stated responses may deviate from real-
world behavior. Also, the self-reported adherence
measure used in our analyses is subject to social
desirability and recall bias; however, this measure
correlates well with viral suppression (89% of people
with good self-reported adherence were virally sup-
pressed, compared to 77% of those without good self-
reported adherence), suggesting that the self-reported
measure is an appropriate proxy. Another possible
limitation is that our survey may not have given sufficient
information about the treatment options for effective
responses by participants with less formal education or
low health literacy. It is also possible that some participants
may have given insufficient attention to their responses –
this would bias our results if those giving less attention
were more likely to always choose their current therapy.
However, the mean survey duration was similar between
those who never chose LA-ART and those who ever
chose LA-ART (29.4 and 30.6 min, respectively),
suggesting that there were not substantial attention
differences. Other limitations are that our results may not
generalize to settings outside the United States, and that
our sample included relatively few participants of
Hispanic ethnicity (only 9%). Finally, it is important to
acknowledge that most of the LA-ART regimens we
investigated are hypothetical and only one (cabotegravir/
rilpivirine) has become widely available to patients, albeit
with substantial insurance and logistical hurdles [22,23].
Since we designed the study, an additional new agent,
lenacapavir, became available as a subcutaneous injection
every 6months, and in combinations with other regi-
mens; we did not assess these options in our DCE [24].

Conclusion
LA-ART is an important improvement in HIV treatment,
with potential to overcome adherence and initiation
problems that exist with current ARToptions. The results
of this study can help inform the role that LA-ARTwill
have in the future of HIV treatment, especially for drug
manufacturers and policy makers evaluating the limits and
attractiveness of LA-ART. Although these treatments will
be one possible tool for increasing viral suppression and
treatment satisfaction for some patients [22,23], oral
tablets taken every day will likely remain the standard of
care indefinitely. Certain drawbacks of LA-ART (costs,
injections, need for refrigeration), will likely help to
maintain demand for daily oral tablets, especially for
PWH with certain characteristics, including less educa-
tion, good adherence, and aversion to injections. In order
to improve treatment outcomes, including viral suppres-
sion, more research is needed on overcoming barriers that
impact preferences for LA-ART among patients who
could benefit most from this innovation.
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