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ABSTRACT
Injectable antiretroviral treatment (ART) represents a new effective and potentially more
convenient alternative to oral ART for people living with HIV (PLWH). This study assessed
preferences of PLWH for long-acting injectable compared with oral ART in the Netherlands. A
labelled discrete choice experiment presented 12 choice sets of long-acting injectable and oral
ART. PLWH were asked to select their preferred ART, described by six attributes: location of
administration, dosing frequency, risk of short-term side effects, drug–drug interaction,
forgivability, and food and mealtime restrictions. Random parameters logit and latent class
models were used to estimate preferences of PLWH. 98.6% of 76 respondents were experienced
oral ART users that had taken ART for a median of 12 years (Q1–Q3: 7.0–20.0). 30 (39.5%)
respondents chose long-acting injectable ART in all choice tasks and 22 (28.9%) always chose
oral ART. The random parameter model showed that, on average, respondents significantly
favoured long-acting injectable ART over oral ART, preferred administration of the long-acting
injectable ART at home, and a less frequent regimen. The latent class model confirmed one
class strongly preferring long-acting injectable ART and one class slightly preferring oral ART.
This study highlights the value for both long-acting injectable and oral ART.
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Introduction

Care for people living with HIV (PLWH) in the Nether-
lands has exceeded the 90-90-90 goal set by the United
Nations Programme on HIV/AIDS and World Health
Organization (Joint United Nations Programme on
HIV/AIDS (UNAIDS), 2014). As of 2018, 92% of people
diagnosed with HIV and aware of their status are receiv-
ing care, 93% of these people start antiretroviral treat-
ment (ART) and in 96% of these people viral
suppression is achieved (van Sighem et al., 2019). Conse-
quently, 82% of the total estimated number of PLWH in
the Netherlands are successfully treated with ART, and
efforts continue to improve the number of people receiv-
ing optimal care (van Sighem et al., 2019). Strict adher-
ence to ART by PLWH is required for successful
sustained suppression of viral load (Paterson et al.,
2000). Barriers to ART adherence include treatment-
related factors, for example, complex regimens or the
number of pills required (Iacob et al., 2017; Katz et al.,

2013; Mills et al., 2006; Nachega et al., 2014). Increased
availability of simpler ART regimens or new ART are
important reasons for switching ART (van Sighem
et al., 2019). Up to recently, available ART treatments
were orally administrated on a daily basis only, but
long-acting injectable ART treatments are now approved
for clinical use too (Aschenbrenner, 2021; Flexner et al.,
2021; Markham, 2020). Injectable ART could be con-
sidered less complex in administration by PLWH since,
for example, no food and meal restrictions and people
do not need to take their treatments on a daily basis
when receiving injectable ART. Two large, randomised
clinical trials (ATLAS and FLAIR) showed switching to
monthly long-acting injectable ART to be non-inferior
to continuing oral ART (Orkin et al., 2020; Swindells
et al., 2020). Both studies also revealed high treatment
satisfaction and preference for the injectable versus the
daily oral therapy (Murray et al., 2020). Results from
the ATLAS-2M trial comparing long-acting injections
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every 8 weeks to injections every 4 weeks showed similar
antiretroviral efficacy and safety profiles, supporting the
option of less frequent dosing (Overton et al., 2020).
Injectable ART therefore represents a new effective and
potentially more convenient treatment for PLWH.

Information about how patients value various aspects
of a healthcare intervention can be useful for policy
decision makers when assessing these interventions
(Bridges et al., 2011), and has already been used in reim-
bursement and pricing decisions (Marsh et al., 2020).
Moreover, a better understanding of patient preferences
for treatment (attributes) and investigating patient
profiles with a preference for certain types of medication
can facilitate healthcare professionals (HCPs) in making
shared decisions and improving adherence.

Discrete choice experiments (DCEs) elicit patient
preferences in healthcare by quantifying the relative
importance of various attributes that characterise a
treatment and trade-offs that respondents make
between these attributes (Clark et al., 2014). A number
of DCEs have been conducted to assess preferences for
HIV prevention (Beckham et al., 2021), HIV care, and
oral ART (Humphrey et al., 2019), but there is a paucity
of studies focusing on preferences for long-acting inject-
able and oral ART, and no such studies have been con-
ducted in the Netherlands. One study among PLWH in
the US found modest acceptability of hypothetical
injectable ART but did not explicitly elicit preferences
for long-acting injectable or oral ART or their attributes
(Simoni et al., 2020). Moreover, preference data could
differ between populations or countries, suggesting the
need for national data to support policy makers with
understanding the potential value of long-acting inject-
able and oral treatment. This DCE aims to elicit prefer-
ences of PLWH in the Netherlands for long-acting
injectable compared with oral ART, and to assess the
importance of treatment attributes beyond the regimen
itself in the patients’ choice for an ART.

Methods

A DCE consists of several choice sets describing two or
more alternative options according to a list of attributes.
In each choice set, the levels of each attribute vary,
resulting in different hypothetical alternative options.
Respondents choose their preferred option in each
choice set. This DCE was developed according to the
guidelines provided by the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
Good Research Practice for Conjoint Analysis Task
Force (Bridges et al., 2011). A labelled DCE was used,
with two hypothetical treatment options categorised as
long-acting injectable ART or oral ART, to specifically

look at preference for administration method of ART
and how other ART attributes affect this preference.
Labelled designs offer less abstract choices to respon-
dents adding more validity to the results (Kruijshaar
et al., 2009). An opt-out option was not allowed as no
treatment does not represent a viable option for PLWH.

Attributes and levels

A three-step approach was used to select relevant attri-
butes and levels for inclusion in the DCE. First, a litera-
ture review via a systematic database search identified
attributes used in earlier studies on preferences (con-
joint analysis or willingness-to-pay assessment) of
PLWH for ART in general and specifically for long-act-
ing injectable and oral ART.

Thereafter, individual interviews with PLWH ident-
ified any missing ART attributes and prioritised the
most important attributes for inclusion in the DCE
using an a priori compiled interview guide. Adults ≥18
years of age living with HIV with knowledge about ART
were invited to participate via a social media platform,
hosted by the Dutch Association for PLWH. From 27
May 2020 until 10 June 2020, 15 interviews were per-
formed until data saturation was reached. Based on the
interviews, attributes reported most often as important
were selected anddescribed using the definitions provided
by the participants. Five attributes were initially selected
by the research team for inclusion in the DCE: common
side effects, frequency of administration, location of
administration, drug–drug interaction (DDI) and forgiva-
bility of missing doses (i.e., delay allowed after a missed
dose). Criteria for inclusion required that the attributes
were (1) important in the interviews, (2) conceptually
different from each other, (3) would differentiate between
long-acting injectable and oral ART, and (4) relevant for
the objective of the study. In the absence of differences
in effectiveness and long-term side effects or safety
profile between long-acting injectable and oral ART
(Orkin et al., 2020; Swindells et al., 2020), no attributes
about these aspects were included.

The selected attributes were validated by an expert
group, which included a Dutch HCP specialised in the
treatment of PLWH and a patient advocate. The compre-
hensiveness and definitions of the attributes on the final
lists were discussed with the expert group, based on
which an additional attribute was added: “food andmeal-
time restrictions”. Then, attribute levels were identified
by the researchers based on existing literature reporting
on ART and discussed with experts. The final list of attri-
butes and levels is found in Table 1. Further details on the
methods and results of attributes and level selection are
provided in the Supplemental Material.
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Questionnaire/data collection and recruitment

A Bayesian efficient experiment design with Ngene soft-
ware (version 1.1.1) (Reed Johnson et al., 2013) was used
to determine a subset of all possible ART profiles based
on the selected attributes to present to respondents in
the DCE. This experimental design maximises the pre-
cision of estimated parameters by maximising the D
efficiency – a summary measure of the variance covari-
ance matrix, for a given number of choice questions.
Three different versions were compiled, each consisting
of 12 choice tasks. Respondents were randomly pre-
sented with one of the three versions of the DCE. In
each choice set, respondents chose either the long-act-
ing injectable or oral ART. Figure 1 provides an example
of a choice set.

The DCE questionnaire consisted of (1) an infor-
mation leaflet and informed consent form; (2) a descrip-
tion of the exercise and an example of the choice set,
completed; (3) questions about the experience of com-
pleting the choice tasks, and (4) questions about the
respondent’s demographic, disease-specific and other
characteristics that could affect willingness to take
long-acting injectable or oral ART (i.e., willingness to
switch, ease of visiting and distance to clinics, experi-
ence with injections, injection anxiety). To answer fre-
quently asked questions raised by participants in the
interviews, we included a general description about
oral and injectable ART in the introduction of the ques-
tionnaire. Oral ART was described as: “For oral ART
you need to pick up a receipt at the pharmacy regularly,

store the ART at home and pack the ART while travel-
ing”. Injectable ART was described as:

For injectable ARTs you need to visit the hospital or
HIV clinic monthly or bimonthly. You do not need to
take additional oral medication to treat the HIV.
Most people experience mild pain from administrating
the injection. Soreness can last up to three days. Most
patients expressed the pain of administrating the injec-
tion as “completely” or “very” acceptable.

Moreover, respondents were informed about the similar
effectiveness and safety profiles in the introduction of
the questionnaire. The full questionnaire is available
in the Supplemental Material. A representative of the
Dutch Association for PLWH reviewed the question-
naire regarding understandability and acceptability of
burden. The DCE questionnaire was conducted in an
online self-administered format in Qualtrics (June
2020, Qualtrics, Provo, UT, USA). To enable appropri-
ate assessment and maximal chance of complete data
sets, each choice set was made mandatory to complete;
however, questions concerning respondents’ demo-
graphic and disease characteristics were optional.

Respondents for the DCE questionnaire were
recruited via an invitation on the website and social
media platforms of the Dutch Association for PLWH
from July to August 2020. PLWH who were ≥18 years
of age were eligible.

The study design of the interviews and online ques-
tionnaire with PLWH was approved by the Research
Ethics Committee of the Faculty of Health, Medicine

Table 1. Attributes and levels of oral and long-acting injectable ART.
Oral tablet Long-acting injection

Location of administration 1. At home 1. At hospital
2. At home given by a nurse

Dosing frequency 1. One pill every day 1. Two injections at the same visit every month
2. Two pills every day 2. Two injections at the same visit every 2 months

Risk of short-term side effects for a few days 1. 20 out of 100 (20%) people will experience
mild to moderate side effects, nausea,
fatigue and/or headaches

1. 20 out of 100 people (20%) will experience mild to
moderate side effects, injection site reaction (such as
rush or redness), fatigue and/or headaches

2. 15 out of 100 (15%) people will experience
mild to moderate side effects, nausea,
fatigue and/or headaches

2. 15 out of 100 people(15%) will experience mild to
moderate side effects, injection site reaction (such as
rush or redness), fatigue and/or headaches

3. 10 out of 100 (10%) people will experience
mild to moderate side effects, nausea,
fatigue and/or headaches

3. 10 out of 100 people (10%) will experience mild to
moderate side effects, injection site reaction (such as
rush or redness), fatigue and/or headaches

Drug–drug interaction (A change in a drug’s
effect on the body when the drug is taken
together with a second drug)

1. 10 out of 100 (10%) people will experience
drug-drug interaction

2. 15 out of 100 (15%) people will experience
drug-drug interaction

3. 20 out of 100 (20%) people will experience
drug-drug interaction

Forgivability (if dose missed) 1. 0 d (a few hours) of forgivability after
missing dose

1. One week of forgivability after missing dose

2. Two weeks of forgivability after missing dose
Food and mealtime restrictions 1. None 1. None

2. Take with food
3. Take on an empty stomach

AIDS CARE 3



and Life Sciences of Maastricht University (FHML-
REC/2020/057). Respondents provided informed con-
sent before participation in the study.

Data analysis

Questionnaires were included in the analysis if a respon-
dent completed all choice sets. Respondent characteristics
were analysed using descriptive statistics. For continuous
variables, median and interquartile ranges (IQRs) were
described because of the deviations from normal distri-
bution, and frequency and percentages for discrete vari-
ables. Normality of continuous variables were checked
using four methods: Shapiro–Wilks test, quantile-quantile
plot, histograms, and comparisonof themean andmedian.

First, the number of respondents who consistently
chose oral ART in all choice sets, who consistently
chose long-acting injectable ART in all choice sets and
whose choice varied across the choice sets was deter-
mined. Heterogeneity in differences between the three
groups in terms of their demographic and disease-

specific characteristics were then explored using a Krus-
kal–Wallis test for continuous variables, and a Chi-
squared test for categorical data with IBM SPSS 24
(IBMCorp,Armonk,NY). Respondents always choosing
oral ART compared with those always choosing long-
acting injectable ART was analysed using a Mann–Wit-
ney U test for continuous variable, and a Chi-squared
test or a Fisher’s exact test for categorical variables.

Data derived from the choice sets were analysed
using Nlogit software (version 6) to assess preference
for attributes and levels, and to reveal heterogeneity in
respondents’ preferences. A random parameter model
was first applied, which allows for the capture of hetero-
geneity in preferences by estimating the standard devi-
ation (SD) of parameter distribution (Hauber et al.,
2016). All attributes were categorical variables and
translated into effect coding. Using effect coding, esti-
mated coefficients for each level indicate the magnitude
of the preference and whether the preference is positive
or negative compared with the mean of the attribute. If
significantly different from zero, the SD shows the

Figure 1. Example of a choice task in the discrete choice experiment.
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magnitude of the heterogeneity in preference for the
ART attributes and levels in the sample (Hauber et al.,
2016). For the estimation of the parameter values, 250
Halton draws were conducted.

Finally, a latent class model was used to identify clus-
ters of respondents with equivalent preference profiles
(Zhou et al., 2018). To determine the number of classes,
we selected the model with the best fit based on the
Akaike information criterion. To investigate if the latent
classes differed according to respondents’ characteristics,
a Kruskal–Wallis test for continuous variables and a Chi-
squared test for categorical data were then conducted
with IBM SPSS 24 (IBM Corp, Armonk, NY, USA) to
test whether (socio-economic and medical) character-
istics significantly differed across latent classes.

Results

Respondent characteristics

Overall, 76 respondents completed all choice sets of the
DCE and were included in the analysis. Table 2 shows,
that most respondents identified as male (84.5%), had a
median age of 51.0 (IQR 43.0–58.0) years and 58.3%
were higher educated. Most respondents were born in
the Netherlands (82.9%) and had a median of 13.5
(IQR 7.0–25.0) years living with HIV. Almost all
respondents were using ART (98.6%) for a median of
12.0 (IQR 7.0–20.0) years, and 64.8% reported to have
ever missed a dose, but most respondents indicated
that this was less than once a week (median 0.0 [IQR
0.0–0.3] of missed doses per week). Of the respondents,
14.5% had a low willingness to switch ARTs and 8.4% of
respondents reported that visiting a HIV clinic is
difficult or very difficult for them.

Choice task analysis

Of the 76 respondents, 30 (39.5%) chose long-acting
injectable ART in all choice tasks, while 22 (28.9%)
always chose oral ART, and for 24 (31.6%) respondents
the choice varied in the 12 choice tasks. Comparison of
the three groups showed no statistically significant
differences in demographic and disease-specific charac-
teristics (Table 2), but the respondents always choosing
oral ART reported significantly lower willingness to
switch ART than respondents always choosing long-act-
ing injectable ART (p = 0.006).

Random parameter model

Results of the random parameter model are presented in
Table 3. All attributes, except for forgivability, were

statistically significant. The SDs were relatively large,
indicating substantial variability in the respondents’
preferences, especially for the injectable and oral admin-
istration method (SD = 12.89, 95% confidence interval
7.39, 18.38). On average, respondents favoured long-
acting injectable ART over oral ART, preferred admin-
istration of the long-acting injectable ART at home by a
nurse compared with administration at a hospital, and
preferred two injections at the same visit every 2 months
compared with every month. For oral ART, respondents
favoured one compared with two pills each day. More-
over, respondents had a significant preference for ART
with lower risks of side effects and DDIs, and respon-
dents had a significant preference for taking ART with
food compared with taking ART on an empty stomach.

Latent classes

Results of the latent class analysis are presented in
Table 4. Two latent classes of respondents were ident-
ified: 48.7% of respondents were allocated to class 1
and 51.3% to class 2. Respondents in class 1 had a statisti-
cally significant preference for long-acting injectable
ART compared with oral ART, while the respondents
in class 2 had a statistically significant, though less pro-
nounced preference for oral ART. Respondents in class
2 were also shown to have a significant preference for
administration of ART at home, for less frequent admin-
istration and for having a 10% over a 15% or 20% risk of
DDIs. For class 1, similar positive preferences were found
for a 10% risk on DDI compared with higher risks. Other
attributes did not reach statistical significance.

Statistically significant differences in disease charac-
teristics at an alpha of 0.1 were found between respon-
dents in class 1 and class 2 (Supplemental Material).
Respondents in class 2 had lived longer with HIV com-
pared with respondents in class 1 (median [IQR] of 15
[10–26] and 11 [4–19.5] years, respectively, p = 0.006)
and had been on HIV medication for longer (median
[IQR] of 15 [7.8–23.2] and 10 [4–15] years, respectively,
p = 0.008). Respondents in class 1 were more willing to
switch ART (p = 0.08), reported less anxiety for needles
(p = 0.047) and regarded it easier to visit the hospital
(p = 0.02) than respondents in class 2.

Discussion

This study revealed PLWH have strong preferences
regarding mode of delivery of ART, specifically long-
acting injectable or oral ART. Approximately 40% of
respondents preferred long-acting injectable ART, while
29% of respondents preferred oral ART, suggesting
that many PLWH would welcome the availability of
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long-acting injectable ART. The analysis of the responses
to the choice sets in the DCE confirmed, on average, a
small overall preference for long-acting injectable ART.
Moreover, respondents had a pronounced preference
for dosing regimens with less frequent administration
and lower risks of short-term side effects and DDIs.

Heterogeneity inpreferenceswithin the samplewas, how-
ever, substantial.

Latent class analysis confirmed the presence of two
profiles within our sample. The first class strongly pre-
ferred long-acting injectable ART over oral ART,
while the second class slightly preferred oral over

Table 2. Demographic and disease characteristics of respondents and comparison of the respondents always choosing oral, long-
acting injectable and with variable choice in the choice tasks of the discrete choice experiment.†

n
All respondents

(n = 76) n
Always oral (n =

22) n
Always long-acting
injection (n = 30) n

Variable choice
(n = 24)

p-
value‡

p-
value§

Sex 71 17 30 24 0.57 0.43*
Male 60 (84.5%) 13 (76.5%) 26 (86.7%) 21 (87.5%)

Age median (Q1–Q3) 71 51.0 (43.0–58.0) 17 50.0 (46.5–59.5) 30 50.5 (39.8–57.3) 24 52.0 (39.5–58.8) 0.63 0.90
Education 72 18 30 24 0.45 0.43
Lower 30 (41.7%) 6 (33.3%) 17 (56.7%) 7 (29.2%)
Higher 42 (58.3%) 12 (66.6%) 13 (43.3%) 17 (70.8%)

Work status 72 18 30 24 0.79 0.76
Full time (>32 h per week) 25 (34.7%) 5 (27.8%) 10 (33.3%) 10 (42.0%)
Part time (<32 h per week) 13 (18.0%) 4 (22.2%) 6 (20.0%) 3 (13.0%)
Unemployed 25 (34.7%) 8 (44.4%) 10 (33.3%) 7 (29.0%)
Student and part-time paid
work

1 (1.4%) 1 (5.6%) 4 (13.3%) 1 (4.00%)

Other 8 (11.1%) 0 (0.0%) 0 (0.0%) 3 (13.0%)
Country of birth 70 16 30 24 0.37 0.40
Netherlands 58 (82.9%) 13 (81.3%) 23 (76.7%) 22 (91.7%)
Other European country 8 (11.4%) 3 (18.8%) 4 (13.3%) 1 (4.2%)
Country outside Europe 4 (5.7%) 0 (0.0%) 3 (10.0%) 1 (4.2%)

HIV positive (yes) 71 71 (100%) 17 17 (100%) 30 30 (100%) 24 24 (100%) . .
Years with HIV median (Q1–Q3) 72 13.5 (7.0–25.0) 18 23.0 (11.8–26.0) 30 11.5 (5.8–19.3) 24 12.0 (5.8–30.3) 0.07 0.05
Currently using HIV medication
(yes)

72 71 (98.6%) 18 17 (94.4%) 30 30 (100%) 24 24 (100%) 0.022 0.37*

Number of pills per day median
(Q1–Q3)

70 1.0 (1.0–2.0) 17 1.0 (1.0–2.0) 29 1.0 (1.0–2.0) 24 1.0 (1.0–1.8) 0.93 0.84

Ever missed doses (yes) 71 46 (64.8%) 17 11 (64.7%) 30 18 (60.0%) 24 17 (70.8%) 0.71 0.75
Number of missed doses per week
median (Q1–Q3)

44 0.0 (0.0–0.3) 10 0.0 (0.0–0.6) 17 0.0 (0.0–0.5) 17 0.0 (0.0–3.8) 0.44 0.60

Years on HIV medication median
(Q1–Q3)

71 12.0 (7.0–20.0) 17 20.0 (8.0–23.5) 30 10.0 (5.8–15.0) 24 10.3 (5.5–17.5) 0.07 0.05

Experience with injections (yes) 71 63 (88.7%) 17 16 (94.1%) 30 25 (83.3%) 24 22 (91.7%) 0.45 0.40*
Anxiety for needles (0 = not
bothered, 10 = try to avoid at all
cost) median (Q1–Q3)

71 1.0 (0.0–3.0) 17 1.0 (0.0–4.0) 30 1.0 (0.0–2.0) 24 1.0 (1.0–5.0) 0.055 0.27

Medium to high degree of
anxiety

8 (11.3%) 2 (11.8%) 2 (6.7%) 4 (16.7%) 0.51 0.60*

Willingness to switch HIV
medication (0 = definitely
prepared to switch to 10 =
definitely not prepared to
switch) median (Q1–Q3)

71 2.0 (1.0–5.0) 17 5.0 (1.5–7.5) 30 1.0 (0.0–2.0) 24 2.0 (1.0–5.0) 0.03 <0.01

Ease of visiting clinic 71 17 30 24 0.56 0.24
Difficult or very difficult 6 (8.4%) 2 (11.8%) 1 (3.3%) 3 (12.5%)

Distance home-clinic (kms)
median (Q1–Q3)

69 5.0 (2.0–21.3) 17 15.0 (3.5–40.0) 29 5.0 (3.0–21.0) 23 5.0 (2.0–8.0) 0.08 0.36

Number of other medications
median (Q1–Q3)

71 1.0 (0.0–5.0) 17 2.0 (0.5–7.0) 30 2.0 (0.0–5.0) 24 1.0 (0.0–2.8) 0.19 0.87

Comorbidity (yes) 72 26 (36.1%) 18 4 (22.2%) 30 11 (36.7%) 24 11 (45.8%) 0.29 0.35*
Understanding of DCE (0 =
understood DCE not at all, 10 =
understood DCE completely)
median (Q1–Q3)

74 9.0 (7.0–10.0) 20 8.0 (7.0–10.0) 30 9.0 (7.0–10.0) 24 9.5 (9.0–10.0) 0.26 0.95

Ease of completing DCE (0 = very
difficult, 10 = very easy) median
(Q1–Q3)

74 8.0 (7.0–10.0) 20 8.0 (7.0–10.0) 30 8.0 (6.8–10.0) 24 8.0 (7.3–9.0) 0.98 0.86

†Categorial variables are expressed in number and frequencies (n (%)), continuous variables are expressed in median (interquartile range (Q1–Q3)).
‡p-value of difference between the three groups. For continuous data, because of the non-Gaussian distribution of variables, we applied a Kruskal–Wallis test;
for categorial data, we applied a Chi-squared test.

§p-value for difference between people living with HIV choosing always “oral” versus people living with HIV choosing always “long-acting injection”. For con-
tinuous data, because of the non-Gaussian distribution of variables, we applied a Mann–Witney U test; for categorial data, we applied either a Chi-squared
test or a Fisher’s exact test (p-value marked with an *).
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long-acting injectable ART. The respondents in the
second class had lived with HIV for significantly longer
and had also been receiving ART for longer. Simoni

Table 3. Results of the mixed logit model.
Attributes and levels Estimate (95% CI) Standard deviation

Administration
method

Oral −1.33 (−2.41, −0.26)** 12.89 (7.39, 18.38)***
Long-acting injectable 1.33 (0.26, 2.41)** –
Location of
administration
(long-acting
injectable)

At hospital −2.17 (−3.64, −0.71)*** 2.63 (1.17, 4.10)***
At home given by a
nurse

2.17 (0.71, 3.64)*** –

Dosing frequency
Oral
One pill every day 2.11 (0.55, 3.67)*** 3.45 (1.70, 5.21)***
Two pills every day −2.11 (−3.67, −0.55)*** –

Long-acting injectable
Two injections at the
same visit every
month

−3.88 (−5.91, −1.84)*** 3.92 (1.71, 6.14)***

Two injections at the
same visit every two
months

3.88 (1.84, 5.91)*** –

Risk of short-term
side effects for a few
days

Oral
20 out of 100 (20%)
people will
experience mild to
moderate side effects

−2.13 (0.68, 3.58)*** –

15 out of 100 (15%)
people will
experience mild to
moderate side effects

0.40 (−1.01, 1.80) 1.52 (0.21, 2.82)**

10 out of 100 (10%)
people will
experience mild to
moderate side effects

1.73 (0.31, 3.15)** 2.70 (0.03, 5.36)**

Long-acting injectable
20 out of 100 (20%)
people will
experience mild to
moderate side effects

−1.23 (−2.58, 0.12)* –

15 out of 100 (15%)
people will
experience mild to
moderate side effects

−2.48 (−4.59, −0.36)** 0.07 (−0.90, 1.05)**

10 out of 100 (10%)
people will
experience mild to
moderate side effects

3.71 (1.11, 6.31)*** 1.01 (−0.54, 2.55)**

Drug-drug interaction
20 out of 100 (20%)
people will
experience drug-drug
interaction

−2.74 (−4.19, −1.29)*** –

15 out of 100 (15%)
people will
experience drug-drug
interaction

−0.16 (−0.85, 0.52)** 1.75 (0.56, 2.93)***

10 out of 100 (10%)
people will
experience drug-drug
interaction

2.90 (1.48, 4.33)*** 2.75 (0.92, 4.58)***

Forgivability (if doses
missed) (long-acting
injectable)

One week of
forgivability after
missing dose

−0.17 (−1.36, 1.02) 1.91 (0.32, 3.51)**

0.17 (−1.02, 1.36) –

(Continued )

Table 3. Continued.
Attributes and levels Estimate (95% CI) Standard deviation

Two weeks of
forgivability after
missing dose

Food and mealtime
restrictions

None 0.89 (−0.46, 2.25) 4.02 (2.07, 5.96)***
Take with food 1.25 (−0.11, 2.61)* 3.79 (1.43, 6.16)***
Take on an empty
stomach

−2.14 (−3.92,0.32)** –

*p < 0.10, **p < 0.05, ***p < 0.01.
McFadden Adjusted R2 = 0.6509; Log-likelihood =−220.65.

Table 4. Results of the latent class analysis.

Attributes and levels
Latent
class 1

Latent
class 2

Administration method
Oral −4.59*** 0.85***
Long-acting injectable 4.59*** −0.85***
Location of administration (long-acting
injectable)

At hospital 0.52 −0.44***
At home given by a nurse −0.52 0.44***
Dosing frequency
Oral
One pill every day −1.14 0.23*
Two pills every day 1.14 −0.23*

Long-acting injectable
Two injections at the same visit every month −0.69 −0.42***
Two injections at the same visit every two
months

0.69 0.42***

Risk of short-term side effects for a few
days

Oral
20 out of 100 (20%) people will experience
mild to moderate side effects

−2.09 −0.15

15 out of 100 (15%) people will experience
mild to moderate side effects

0.10 0.17

10 out of 100 (10%) people will experience
mild to moderate side effects

1.99 −0.02

Long-acting injectable
20 out of 100 (20%) people will experience
mild to moderate side effects

−1.33 −0.13

15 out of 100 (15%) people will experience
mild to moderate side effects

−0.15 −0.10

10 out of 100 (10%) people will experience
mild to moderate side effects

1.48 0.23

Drug-drug interaction
20 out of 100 (20%) people will experience
drug-drug interaction

−1.33 −0.10

15 out of 100 (15%) people will experience
drug-drug interaction

−1.02 −0.24**

10 out of 100 (10%) people will experience
drug-drug interaction

2.35* 0.34***

Forgivability (if doses missed) (long-acting
injectable)

One week of forgivability after missing dose 0.79 −0.00
Two weeks of forgivability after missing dose −0.79 0.00
Food and mealtime restrictions
None 0.05 0.12
Take with food −2.39 −0.01
Take on an empty stomach 2.34 −0.11
Class probabilities 48.7% 51.3%

*p < 0.10, **p < 0.05, ***p < 0.01.
McFadden Adjusted R2 = 0.5266; Log-likelihood =−299.27.
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et al. (2019) reported, in a qualitative study about the
acceptability of long-acting injectable ART, that daily
oral ART has already been integrated into the daily rou-
tines of these people, making the dosing regimens not
that burdensome. Additionally, people in the second
class also had significantly more anxiety for needles
and more difficulty visiting a clinic, which could also
explain their lower willingness to switch from oral to
long-acting injectable ART (Simoni et al., 2019).

To our knowledge, this study is among the first to
investigate preferences for long-acting injectable versus
oral ART (Humphrey et al., 2019). This makes it difficult
to compare our results with previous studies. A study
focused on eliciting preferences for targeted long-acting
combination ART identified modest acceptability of
injectable ART by PLWH in the US, and efficacy and
dosing frequency significantly affected acceptability
(Simoni et al., 2020). Our study did not include
efficacy as an attribute as efficacy, in terms of maintain-
ing viral suppression in already suppressed patients, of
long-acting injectable and oral ART are comparable,
but we noted significant preferences for lower compared
with higher frequency of administration.

The information provided in the current study on
the preference of PLWH for administration regimens
of ART could be useful for HCPs, policy decision
makers and payers. For payers and policy decision
makers, this study suggests that there is a demand
for both long-acting injectable and oral ART, and pol-
icy decisions could be made accordingly. As long-act-
ing injectable ART has been approved (by the
European Medicines Agency and elsewhere) (Aschen-
brenner, 2021; Flexner et al., 2021; Markham, 2020),
this could be a valuable alternative for a substantial
number of PLWH. For HCPs, information about pre-
ferences of PLWH for long-acting injectable and oral
ART could be relevant in clinical decision making.
HCPs should be aware though that individuals could
have different preferences, which warrants shared
decision making to ensure choices fit well with the
individual’s preferences.

A limitation that should be considered when inter-
preting the current results is the limited sample size
including 76 respondents. Although sufficient to esti-
mate stable and significant parameters for the attributes
and levels for the total sample, the sample size was too
limited for extensive subgroup analysis and understand-
ing of differences between groups and latent classes.
Another limitation is that the sample included a rela-
tively high proportion of respondents born in the Neth-
erlands and with a higher educational level compared
with the general population of PLWH in the Nether-
lands (van Sighem et al., 2019). Certain subgroups

were not adequately represented, such as women,
women with children, persons with different ethnicities
or less experienced ART users. Their preferences may
differ from the mean preferences found in the study
sample. Finally, although a description of pain and dis-
comfort associated with long-acting ART administrated
intramuscularly was provided in the introduction of the
questionnaire, they were not explicitly included as a sep-
arate attribute which could have potentially impacted
patients’ preferences.

Conclusions

This study revealed that PLWH have a strong prefer-
ence for mode of administration. Other attributes
that affect ART choice significantly are administration
location, dosing frequency, risk of short-term side
effects, risks of DDIs and food and mealtime restric-
tions. However, preferences of certain subgroups
underrepresented in the study sample may deviate
from the average preferences found. This study there-
fore highlights the value and place in practice for a
long-acting injectable ART and provides information
for further development of these types of ART to
meet preferences of PLWH.
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