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Choice Experiments: a Synthetic Review
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Abstract
Purpose of Review Aligning HIV treatment services with patient preferences can promote long-term engagement. A rising
number of studies solicit such preferences using discrete choice experiments, but have not been systematically reviewed to seek
generalizable insights. Using a systematic search, we identified eleven choice experiments evaluating preferences for HIV
treatment services published between 2004 and 2020.
Recent Findings Across settings, the strongest preference was for nice, patient-centered providers, for which participants were
willing to trade considerable amounts of time, money, and travel distance. In low- and middle-income countries, participants also
preferred collecting antiretroviral therapy (ART) less frequently than 1 monthly, but showed no strong preference for 3-compared
with 6-month refill frequency. Facility waiting times and travel distances were also important but were frequently outranked by
stronger preferences. Health facility–based services were preferred to community- or home-based services, but this preference
varied by setting. In high-income countries, the availability of unscheduled appointments was highly valued. Stigma was rarely
explored and costs were a ubiquitous driver of preferences.
Summary While present improvement efforts have focused on designs to enhance access (reduced waiting time, travel distance,
and ART refill frequency), few initiatives focus on the patient-provider interaction, which represents a promising critical area for
inquiry and investment. If HIV programs hope to truly deliver patient-centered care, they will need to incorporate patient
preferences into service delivery strategies. Discrete choice experiments can not only inform such strategies but also contribute
to prioritization efforts for policy-making decisions.

Keywords Preference . Discrete choice experiment . Review . HIV . Service delivery . Differentiated care

Introduction

Improving engagement in HIV care will require an under-
standing of patient experiences and patient-centered ap-
proaches for service delivery [1–3]. Over the last two decades,
a robust HIV response has had a substantial impact on increas-
ing the number of people living with HIV (PLWH) who know
their HIV status (79% in 2018) [4]. The comparative progress
of engaging PLWH in long-term HIV treatment services has,
however, lagged behind. High disengagement rates [5] and
repeated transitions in and out of care even for those
established on antiretroviral therapy (ART) [6–9] have result-
ed in an increased focus on identifying effective strategies to
improve linkage and retention in HIV services [10].

Given the numerous options for how and where to make
improvements to HIV services, identifying which service fea-
tures are most important to PLWH can aid future intervention
design and prioritization. Differentiated services delivery
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models which aim to deliver more patient-centered services by
varying several aspects of service delivery in Sub-Saharan
Africa, such as visit frequency, waiting time, and service lo-
cation, have to date shown modest effects on treatment out-
comes [2, 11], suggesting that more needs to be considered to
improve engagement in HIV care. These models have been
informed by the need to decongest health services and a
wealth of research identifying barriers to HIV care including:
competing work and family priorities, economic costs, stigma,
overburdened and incoordinate health services, and disre-
spectful health workers [12–14]. Although these barriers to
care are well articulated, it is unclear what their relative im-
portance is with respect to one another. Determining how
service delivery features are valued can enrich our understand-
ing of how PLWH make engagement decisions and further
inform the design of patient-centered services.

Discrete choice experiments (or conjoint analysis) are a
survey tool commonly used in marketing research to identify
relative preferences for the attributes (characteristics) of a ser-
vice or product, now increasingly used in health to evaluate
service delivery preferences to inform intervention design,
implementation, and policy [15, 16]. Choice experiments
can help identify what is important to PLWH, and additionally
define how this varies for population sub-groups. Both main
preferences and preference heterogeneity can inform what
works, for who, where, and under what circumstances, to in-
form and optimally target and adapt implementation
strategies.

Although preference estimates are fairly population and
context specific, the recent proliferation of choice experiments
evaluating HIV service delivery suggests that synthesizing
data across contexts may help identify cross-cutting service
features of importance to PLWH. We therefore synthesized
evidence from choice experiments evaluating prefer-
ences for HIV services to determine which service fea-
tures are of greatest importance and to provide insight
into the trade-offs PLWH are willing to make to get the
type of service they want.

Methods

We identified choice experiments evaluating HIV service de-
livery published between 1 Jan 2004 and 30 Jan 2020
from searches conducted in PubMed, using terms for
HIV or antiretroviral therapy combined with the follow-
ing terms: DCE or “discrete choice” or conjoint or pref-
erence. We additionally searched conference abstracts
from the Conference on Retroviruses and Opportunistic
Infections (CROI), International AIDS Society confer-
ences (IAS/AIDS), and ISPOR (International Society
for Pharmacoeconomics and Outcomes Research), for
the last 2 years.

We evaluated the methodological quality of the included
studies using the ISPOR checklist [17]. This 10-item checklist
presents the steps involved in conducting and reporting good
discrete choice experiments, by evaluating the following: (1)
the research question; (2) the attributes and levels; (3) the
construction of tasks; (4) the experimental design; (5) the
preference elicitation; (6) the instrument design; (7) the data
collection plan; (8) the statistical analyses; (9) the results and
conclusions; and (10) the study presentation.

We abstracted descriptive data regarding study questions,
study methods, attributes, and attribute levels, and in order to
compare relative preferences across experiments, we ranked
the importance of each attribute within each experiment
and then compared this ranking of attribute pairs across
experiments.

For example, if two studies both included provider attitude
and type of health facility, and in both studies provider attitude
ranked higher (more important, e.g., ranked 1) than type of
health facility (e.g., ranked 3), we captured this finding and
presented it in both tabular and graphical formats. Attribute
ranking within each experiment was based on the coefficients
(i.e., utility or preference weight) estimated from the models.
The relative importance of each attribute was measured as the
difference in the model coefficients from the level with the
maximum utility to the level with the minimum utility. We set
the baseline category to the attribute level with the lowest
utility, to standardize the measurement of the relative impor-
tance independent of the method of coding (dummy or effect
coding) or the types of statistical models such as conditional
logit or mixed logit regressions. If a study reported odds ratios
(ORs) rather than the coefficients, we took the ratio of the ORs
with the largest value to that with the lowest value (for exam-
ple, for an attribute with an OR of 2.0 for one level and an OR
of 0.5 for another level, the ratio would be 2.0/0.5 = 4.0). For
continuous variables such as waiting time or cost, if the study
reported coefficients on a continuous scale (i.e., coefficient
per unit increase), we calculated the coefficients for the dis-
crete levels as presented to participants in the choice experi-
ment and evaluated the relative importance. For example, if
the utility (coefficient) per hour of waiting time was − 0.175
and the levels presented in the experiment were 30 min, 2 h,
and 5 h, if we set the default level at 30 min, then the 30 min
coefficient would be (0.5) × (− 0.175) = − 0.09 and the relative
utility for 5 h as compared with that for 30 min would be (5 −
0.5) × (− 0.175) = − 0.79.

Once the attributes were ranked in each study, we qualita-
tively generated overarching attribute categories based on
similarities between the attributes presented in each experi-
ment: for example, one study may have named an attribute
“Attitude of staff at health facility” while others may have
named similar attributes “Provider attitude” or “Patient-cen-
tered care”; we explored these and their levels and collectively
named them “Provider attitude” for the purposes of
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comparison between experiments. We descriptively summa-
rized and tabulated the ranking of all attributes according to
these categories. Among the key attributes that were explored
in more than three studies, we also generated bar charts (rela-
tive utility ranking plots) to represent the “higher” or “lower”
ranking of each attribute relative to other attributes. These
plots help visualize how frequently a particular attribute is
preferred compared with other attributes presented in the
choice experiments; each graph represents the relative ranking
for a single attribute (e.g., provider attitude) compared with all
other attributes presented in studies including that main attri-
bute. The number of studies which evaluated an attribute pair
(including the main attribute) is presented on the x-axis, and
all comparison attributes are presented on the y-axis.

Characteristics of Included Discrete Choice
Experiments

Searches yielded 1226 records which after screening resulted
in eight included studies and 11 choice experiments [18–25].
Study settings, populations, and methods are summarized in
Table 1. Studies included participants from six low- and
middle-income countries: two each from South Africa and
Zambia and one each from Ethiopia, Mozambique, Kenya,
and Zimbabwe. A further two studies from high-income coun-
tries contributed to the synthesis: one from the UK and anoth-
er from the USA. Experiments were conducted in adults living
with HIV in ten experiments, and among these, two were
restricted to women; one was among patients lost to care;
another was among those in unstable housing. One study eval-
uated preferences in community members of unknown HIV
status. The majority of experiments explored general prefer-
ences for HIV services; three specifically explored preferences
for differentiated service delivery, two evaluated preferences
for appointments at anHIV clinic or a general practitioner, and
another two experiments explored preferences for private pay
for service HIV care. Samples ranged from 65 to 1013
participants.

Methodological Quality of Included Studies

Overall, after the application of the ISPOR checklist, we
found that the methodological quality of the included
studies was good overall, but varied across domains,
with some domains consistently reported well and
others poorly across studies.

All eight studies (presenting 11 DCEs) appeared to have
well-defined research questions and chose attributes that were
supported by evidence, including literature reviews and qual-
itative research. Choice tasks were constructed appropriately,
with justification of the number of attributes and profiles in
each conjoint task. Two studies included an opt-out/status-quo
question, a practice which is discouraged due to potential

impact on preference elicitation and estimations [21, 26].
The choice of experimental design was justified and evaluated
in the majority, with studies specifying orthogonal or near-
orthogonal designs. Two studies did not report on the proper-
ties of the experimental design in terms of efficiency score,
correlation of attributes, balance, or overlap [19, 20], and one
study presented 20 questions to each participant which was
higher than the reported average of 8–16 questions and can
result in response fatigue [20, 27]. There was little discussion
of preference elicitation during the administration of the ex-
periment, and methods to establish comprehension or the in-
clusion of qualifying questions were infrequent: with only one
study including a follow-up qualifying question assessing
whether participants would actually pay for the clinic they
had chosen [20].

The majority of data collection instruments were piloted
first and collected relevant demographic information on par-
ticipants. Tools contained relatively clear explanations of the
attributes and their levels. Data collection was similarly well
described, and mode of administration of the experiment
(cards, paper forms, electronic tools) was reported in all but
one study [21]. Five studies either used the sample size esti-
mation based on the formula N ≥ (500 × c)/(a × t) [28]—
where N is the number of participants, t is the number of
choice tasks, a is the number of alternative scenarios, and c
is the largest number of attribute levels for any one attribute
[23–26]—or followed the proposed rule of 300 or more par-
ticipants and 200 per sub-group [21]. Three studies did
not present sample size calculations [18–20], but these
studies had samples of over 1000 participants which
may have been sufficient to estimate effects and accom-
modate sub-grouping and interactions. Ethical consider-
ations were reported in all studies.

Reporting of analytic methods was less clear: although the
respondent characteristics were presented in the studies, these
were infrequently compared with characteristics of the source
population [29]; the quality of responses was also infrequently
assessed, with only three studies exploring internal validity
through the use of dominant and repeat questions [18, 21,
24]. Several studies included attributes which were modeled
continuously, but tests to explore whether the data was con-
sistent with linear, log, quadratic, or other functional forms
were lacking. The specification of dummy or effects coding
was only reported in two studies [19, 20]. Sub-group analyses
and interactions were used to explore preference heterogeneity
in nine studies, and ten studies used appropriate models to
account for unobserved preference variation across respon-
dents including mixed logit, latent class, two-level random
intercept, and hierarchical Bayes models. All studies provided
an interpretation of the relative value of specific attributes.
Seven studies presented willingness to pay/trade estimates in
the form of willingness to wait (the waiting time people were
willing to tolerate [21, 23]), willingness to travel analysis [21],
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Table 2 Summary of attribute levels and utility importance rankings within studies

Attribute Summary of attribute levels No % Kruk
2016a

Kruk
2016b

Miners
2016a

Miners
2016b

Opuni 
2010a

Opuni 
2010b

Zanolini
2018

Conte 
2020

Eshun-
Wilson

2019

Rabkin
2020

Dommaraju
2020

Provider
attitude*

Kind/respectful/welcoming/nice/patient-
centered; 

unkind/disrespectful/unwelcoming/rude/not
patient-centered

7 64% 2 1 2 2 2 1 2

Cost of services
Ranged from USD $0-$300; 3 of 5 DCE's

values were between $0-15; 2 DCE's
value ranged from $12-300 ( 1)

6 55% 3 3 1 1 1

Incentive
amount USD $10;$15;$20- per clinic attendance  1 9% 2

Waiting time
for any service

Ranged from 30 mins to6 hrs; with the 
lowest value ranging from 30 mins  to1 hr

and the highest ranging from 4-6 hours  
5 45% 3 3 4 3 4

Frequency of
ART pick-up

Ranged from 1 - 6 monthly; two studies 
included 1 monthly levels  (2, 3); two 

studies comparedonly 3 vs. 6 monthly 
levels (4, 5)

4 36% 1 1 7 4

Appointment 
availability

Same day; scheduled appointment -either 
next day, 7 days or  14 days

3 27% 1 1 3

Group vs
individualized

counselling

Individualized support; no support; group
support

3 27% 4 5 6

Location of
ART collection

Clinic; community/ home(one study 
combined distance and location in the 

attribute ( 5)
3 27% 4 3 2

Location of
clinical visit 

Health center; community meeting point;
home

1 9% 1

Availability of
non-HIV 
services

No additional services; additional non-HIV 
care at the same visit (6) and  ability to

refer to non-HIV services versus not ( 7)
3 27% 1 2 5

Opening hours
Ranged from 5 days/week 8.00-16.00 to7 

days a  week 8.00-20.00; some 
additionally explored early hours e.g. 5 am

3 27% 3 5 6

Availability of
adherence 

support

Any adherence support; no adherence  
support

2 18% 5 5

Continuity of
care

Number of times previously seen by
provider in last year: none; once; multiple

times
2 18% 4 4

Distance to
facility 5/10 or  20 km and 20 vs 2 city blocks 2 18% 3 4

HCW access to
clinical records

HCW can access: only non-HIV records;
only HIV medical records; all medical 

records
2 18% 2 5

HCW 
compentency 
for HIV care

Services provided by: GP/HIV specialisty 
nurse; HIV specialist  Dr; HIV specialist

pharmacist; training HIV specialist
2 18% 3 2

HIV clinic
branding

Discretely branded as HIV clinic; clearly 
branded as HIV clinic; not branded as  HIV 

clinic  in any way 
2 18% 4 4

Type of health
facility Hospital; health center; mobile clinic 2 18% 6 6

Additional
maternal
groups

Availability of mother support groups; no
mother support groups

1 9% 4

Buddy system Friend can collect  ART; patient must
collect ART

1 9% 2

Frequency of
clinical review

Monthly; every 3 months; every 6 months; 
every 12 months

1 9% 3

Group service 
provider

Group services provided by: Nurse;
Pharmacist; HIV-positive peer; Lay health; 

worker
1 9% 5

Husband/family
involvement

Clinic involves husband or family in care; 
no  husband/family involvement 

1 9% 4

Method of
communication
with provider

Calls directly to care provider; calls to the 
clinic front desk

1 9% 5

Darker colors represent higher ranking and lighter colors represent lower ranking within individual DCEs. No: represents the number of experiments
evaluating the attribute; % : represents the percentage of studies evaluating the attribute

*Most studies presented provider attitude as dichotomized, Opuni included a third level of indifferent providers
1 Opuni M, Bishai D, Gray GE, McIntyre JA, Martinson NA. Preferences for characteristics of antiretroviral therapy provision in Johannesburg, South
Africa: results of a conjoint analysis. AIDS and behavior. 2010;14 [4]:807–15
2 Zanolini A, Sikombe K, Sikazwe I, Eshun-Wilson I, Somwe P, Bolton Moore C, et al. Understanding preferences for HIV care and treatment in
Zambia: evidence from a discrete choice experiment among patients who have been lost to follow-up. PLoS medicine. 2018;15 [8]:e1002636
3 Eshun-Wilson I, Mukumbwa-MwenechanyaM, KimHY, Zannolini A, MwambaCP, DowdyD, et al. Differentiated care preferences of stable patients
on antiretroviral therapy in Zambia: a discrete choice experiment. Journal of acquired immune deficiency syndromes (1999). 2019;81 [5]:540–6
4Dommaraju S, Hagey J, Odeny T, Okaka S, Kadima J, Bukusi EA, et al. Preferences of people living with HIV for differentiated care models in Kenya:
a discrete choice experiment. In press Author contact: SagarDommaraju@northwesternedu 2020
5 Rabkin M, Strauss M, Mantell JE, Mapingure M, Masvawure TB, Lamb MR, et al. Optimizing differentiated treatment models for people living with
HIV in urban Zimbabwe: findings from a mixed methods study. PloS one. 2020;15 [1]:e0228148
6Kruk ME, Riley PL, Palma AM, Adhikari S, Ahoua L, Arnaldo C, et al. How can the health system retain women in HIV treatment for a lifetime? A
discrete choice experiment in Ethiopia and Mozambique. PloS one. 2016;11 [8]:e0160764
7Miners AH, Llewellyn CD, Cooper VL, Youssef E, Pollard AJ, Lagarde M, et al. A discrete choice experiment to assess people living with HIV’s
(PLWHIV’s) preferences for GP or HIV clinic appointments. Sexually transmitted infections. 2017;93 [2]:105–11
8 Conte M, Eshun-Wilson I, Geng E, Imbert E, Hickey MD, Havlir D, et al. Understanding preferences for HIV care amongst patients experiencing
homelessness or unstable-housing: A discrete choice experiment. AIDS Virtual conference: July 7-10, 2020 Abstract number OAE01. 2020. [22]
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willingness to pay analysis, and probability of purchase which
quantifies how much money people would trade for another
appealing attribute or pay for a particular service [18, 20, 26].
The majority of studies described relevant study limitations,
and conclusions and implications were appropriate.

Results of Synthesis and Utility Ranking Across
Discrete Choice Experiments

Twenty-four different attributes were examined across the ex-
periments (Table 2). There was heterogeneity in the types of
attributes and attribute levels explored, and variation in pre-
sented levels was more pronounced for some continuous var-
iables (e.g., cost of services and refill frequency) than others
(e.g., waiting time, distance, and opening hours). The most
frequently included service attributes were provider attitude,
cost of services, waiting time, and ART refill frequency.

Good Provider Attitude Is Highly Valued

Preference data from seven choice experiments that explored
provider attitude revealed that participants almost always val-
ued provider attitude above other service features, with pro-
vider attitude ranking consistently higher in 12 of 15 relative
preference comparisons (Fig. 1a). Provider attitude was most
frequently dichotomized and participants routinely preferred

“nice” patient-centered, respectful providers as opposed to
“rude,” not patient-centered or disrespectful providers. In
one choice experiment from South Africa which additionally
explored an intermediate group of “indifferent” providers, the
relative utility for indifferent providers compared with that for
kind providers was approximately half of that for rude pro-
viders compared with that for kind providers and was equiv-
alent to the preference for facility waiting time of 5 h com-
pared with 30 min, suggesting that if PLWH could have a 30-
min waiting time at the clinic instead of 5 h of waiting time,
they may be willing to accept an indifferent provider instead
of a kind provider [20].

Service Costs Are a Major Concern, But Very Minimal Costs
Are Acceptable to Most

Five choice experiments from three studies explored cost of
services (Fig. 1b). In general, PLWH in low- and middle-
income countries (LMICs) did not want to pay for services,
and cost ranked higher than other service attributes in 11 of 13
attribute comparisons. However, this ranking was based on
the preference for the highest compared with the lowest cost.
When the presented cost values were explored, it appeared
that small costs of approximately $1–$3 had comparable util-
ity to free services and ranked lower than all other service
attributes, suggesting that participants in Ethiopia,

Fig. 1 Relative preference rankings for the most commonly reported HIV
service attributes: a provider attitude, b cost, and c waiting, d & e refill
frequency. Length of the bar (x-axis) represents the number of studies
with a direct head-to-head comparison of the attribute listed on the y-axis;

the distribution of colors within the bar represents the studies for which
the attribute of interest was ranked higher (dark green) or lower (light
green) relative to the other attributes (on the y-axis).
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Mozambique, and Zimbabwe would be willing to pay these
small amounts for services [18, 24]. In these settings, PLWH
were also willing to accept costs of approximately $5–6 if they
could have other strongly desired service features (such as
nice providers) and in South Africa, PLWH had a 50% prob-
ability of selecting a service which cost approximately $5 at
the time [18, 20]. Beyond this threshold, cost was less pre-
ferred and at values of $10–$12, cost became more important
than several other service attributes.

Waiting Time of up to 6 h Is Less Important Than Other
Strongly Preferred Service Features

Waiting time frequently ranked lower than other attributes
(3rd or 4th) irrespective of the range of time presented to
participants (Fig. 1c). The waiting times presented to partici-
pants across experiments were comparable, with the lowest
level ranging from 30 min to 1 h in all experiments and the
longest waiting time ranging from 4 to 6 h. Waiting time
ranked lower than other preferences for provider attitude, cost,
location of services, buddy ART pick-up systems, and dis-
tance to services. Waiting time was only consistently valued
above other attributes in a few instances—when compared
with counseling services, HIV clinic branding within the
health facility, and opening hours.

PLWH Do Not Want to Receive 1 Monthly ART Refills
and Appear to Prefer 3 or 6 Monthly Refills Equally

Evidence from four choice experiments exploring preferences
for ART refill frequency indicated that participants did not
want to receive monthly ART refills and preferred three to
six monthly refills equally. Two choice experiments com-
pared one versus three or five monthly refills [21, 23]—in
these studies, refill frequency was ranked highest above all
other attributes, with an overwhelming preference for not
obtaining refills on a monthly basis (Fig. 1d); in the three
choice experiments which evaluated three versus five or six
monthly refills, ART refill frequency ranked lower than pro-
vider attitude in all, and additionally ranked lower than open-
ing hours, waiting time, and group or individual counseling
services in two (Fig. 1e) [24].

Clinic Opening Hours Are Frequently Seen as the Least
Important Service Attribute

Three DCEs included attributes exploring preferences
for clinic opening hours which included extending be-
yond regular opening hours into afternoons, evenings,
weekends, or early mornings; overall, the ranking of
relative utilities for this attribute within choice experi-
ments was low—ranking 3rd [19] or 5th and 6th [21,
25].

PLWH Prefer to Collect ART at the Health Facility, But Overall,
Service Location Is Less Important Than Other Key Service
Attributes and Shows Marked Preference Heterogeneity

Location of services, evaluated in three experiments,
including community- versus home- or clinic-based ser-
vices, had variable rankings, with location ranked
highest compared with other attributes within one exper-
iment which did not include provider attitude or finan-
cial attributes but lower in other studies where it was
displaced by provider attitude, cost, and short ART re-
fills. In two experiments, PLWH preferred the health
facility to community- or home-based services, but one
experiment demonstrated marked preference heterogene-
ity, with rural participants showing a preference for
community-based services and urban participants show-
ing a preference for the health facility [23]. Two exper-
iments additionally compared home to community ser-
vices; one study showed no difference [24] and another
stronger preferences for the community instead of
home-based services [25].

Large Distances Between Home and the Health Facility
Are Undesirable But Acceptable When Compared
with Other Highly Valued Service Attributes

Distance to the facility was consistently outranked in two
DCEs by cost or incentives, provider attitude, ART refill fre-
quency (one vs three monthly), and appointment availability
(irrespective of distance presented), but the furthest distance
(20 km compared with 5 km) ranked higher than waiting time,
opening hours, and traveling 20 blocks instead of 2 blocks
ranked higher than the method of communication with
providers.

Appointment Availability Is of Particular Importance
in High-Income Settings

Appointment availability which included the ability to
drop-in for unscheduled visits and same-day appoint-
ments was evaluated in three experiments from the
USA and the UK—this ranked highly when compared
with service features such as opening hours, continuity
of care, healthcare worker (HCW) competency, and ac-
cess to clinical records [19] but ranked lower in one
experiment when compared with provider attitude and
incentives [26].

Types of Counseling and Adherence Support Are of Very Low
Importance Compared with Other Attributes

Preferences for group versus individualized counseling ranked
generally lower than all other attributes presented in the three
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experiments considering this attribute. The availability of rou-
tine ART adherence support ranked poorly in the two exper-
iments [18], surpassed by preferences for costs, provider atti-
tude, availability of non-HIV services, partner/family involve-
ment in care, and maternal support groups.

Provision of Integrated Care Is Important in Some Settings,
and Health Worker Competency and Continuity of Care Have
Low Relative Utility

The provision of additional non-HIV services at the same
visit was highly valued in two experiments from one study
[18] in Sub-Saharan Africa, but had low ranking in a UK-
based study where health workers referred patients to ad-
ditional services without actually providing the non-HIV
service themselves [19]. The level of access HCWs had to
clinical records and also the competency of HCWs was
reviewed in the two choice experiments from the UK and
had variable rankings—both ranking lower than appoint-
ment availability which was the most valued attribute in
this setting. Continuity of care was similarly only evaluat-
ed in the two UK choice experiments and had a relatively
low ranking (4th) in both choice experiments. HIV clinic
branding which explored preferences for how evident it
was that PLWH were attending HIV services to others at
the health facility ranked poorly when compared with pref-
erences for cost, provider attitude, and waiting time in two
experiments. Further attributes which were only explored
in a single study are presented in Table 2.

Discussion

Despite substantial heterogeneity in experiments with regard
to context, attributes, attribute levels, and relative utilities, this
synthesis revealed a several key preferences which were iden-
tified across population groups. First, PLWH prefer having
nice as opposed to rude providers, and for many, this is more
important than the majority of other HIV service features
which can be offered. Second, participants in LMICs prefer
free services but would be willing to accept very minimal
costs to get the services they desire; as costs rise, however,
cost of services rapidly becomes more important than all other
service features. Third, when presented with a range of DSD
service features, participants in LMICs prefer three or six
monthly ART refills to one monthly refills. And although
PLWH do not want to travel large distances or wait for long
periods at the health facility, when compared with other desir-
able service features such as nice providers, low-cost services,
and infrequent clinic visits, these preferences are of less im-
portance. Fourth, the majority of PLWH in LMICs prefer
getting ART at a health facility rather than in the community
or at home. And last, in high-income countries, specifically,

PLWH highly value the ability to have unscheduled “drop-in”
HIV care as compared with scheduled clinic appointments.

The strong preference for “nice” providers demonstrated in
this synthesis is supported by a wealth of qualitative research
exploring patient experiences with HIV services [12, 14, 30,
31]. PLWH lost to services in Zambia, Tanzania, and Kenya
reported negative provider attitude—including disrespect, hu-
miliation, and punishment—as a common factor contributing
to disengagement and re-engagement decisions [31]. In one
choice experiment from the USA, the strongest preference
was for providers “that know me as a person” compared with
“providers who don’t know me as person,” highlighting the
importance of the quality of the patient-provider relationship
in this setting [22]. In LMICs, the preference for nice pro-
viders relative to other service delivery features may to some
degree reflect the dichotomized nature in which provider atti-
tude was presented to participants: in reality, the quality of
patient-provider relationships is likely to follow a continuum,
where some providers are “rude” and some “nice” and some
falling somewhere in-between. One choice experiment from
South Africa explored this intermediate group and found that
PLWH preferred a nice provider to a rude provider and this
utility was greater than any preference for waiting time, but
the preference for a nice provider versus an indifferent provid-
er was equivalent to the preference for waiting for 30 min
instead of 5 h—in other words, patients may be willing to
accept an indifferent provider if they could have a 30-min
instead of a 5-h waiting time, indicating that patients may be
willing to make some trade-offs with provider attitude [20].
Future choice experiments should consider including more
moderate gradations of provider attitude to allow for further
exploration of relative preferences and trade-offs for other
service attributes. This should however not detract from the
fact that provider attitude was the most important attribute
driving patient care preferences: strategies to improve
patient-provider relationships are essential if programs aim
to maintain long-term engagement in HIV care [10].

It is unsurprising that cost of services was one of the attri-
butes with the strongest preference utilities relative to several
other service features. PLWH in LMICswere willing to accept
only the most minimal costs, beyond which this service fea-
ture became increasingly undesirable. Although HIV services
are currently free in most settings, shifts in donor funding and
large unsustainable national HIV budgets are driving consid-
erations of other models of care which incorporate public-
private partnerships and co-payments for PLWH [20, 32].
Results from these experiments indicate that beyond the
smallest costs, paying for services could have a substantial
impact on engagement in HIV care.

Current international guidelines recommend reduced ART
refill frequency to at minimum two to three monthly intervals
to decongest HIV services and reduce structural obstacles for
PLWH [33, 34]. Evidence from two choice experiments in
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this synthesis showed a strong relative preference for three
monthly as opposed to one monthly refills compared with
other service attributes, and a further three experiments dem-
onstrate no differences in preference for longer refill intervals
when compared with 3-month prescribing. This mirrors find-
ings from observational studies and trials which demonstrate
improved retention with three or six monthly versus one
monthly ART refill frequency [33, 35] but minimal difference
in HIV treatment outcomes for three versus six monthly refill
comparisons [36, 37]. Efforts should be made to optimize
drug supply chains and pharmacy storage capacity to ensure
that all settings are able to provide at minimum 3-month refills
and where possible longer drug supplies should be considered
[38].

Other preferences for service features such as distance,
waiting time, and location of services—prominent features
adapted by DSD models—showed modest preferences when
compared with other desirable service features, such as low
costs and nice providers. The strength of preferences for dis-
tance and waiting time appeared similar across experiments—
participants did not want to wait for too long or travel too far.
The location of ART services however showed more hetero-
geneity; overall, PLWH preferred getting HIV care at health
facility rather than in the community, but there was substantial
variation within and across experiments, demonstrating that
this particular service feature is highly sensitive to context.

Context also influenced the attributes presented in choice
experiments: in high-income countries, the availability of un-
scheduled appointments was an important service attribute
which was highly valued by PLWH and attributes related to
the provider characteristics and patient-provider relationships
were also presented more frequently in this setting than in
LMICs. Features of DSD models such as refill frequency
and location of services were exclusively presented in LMICs.

The role of stigma in HIV services was minimally explored
in all choice experiments. Stigma concerns have been linked
to which HIV services people choose and why they disengage
[39–41], exemplified by a recent report from South Africa
where stigma substantially reduced the desirability of
community-based adherence clubs compared with facility-
based services [40]. Stigma was included in the form of HIV
clinic branding in one choice experiment and in this study
ranked lower than all other attributes [20]. Stigma may have
played a role in the preference for facility-based rather than
community-based care in several experiments, but this was
not explicit. A broader exploration of the relative importance
of exposure and inadvertent HIV disclosure at clinics and
community-based services can help inform future intervention
design.

Overall, the choice experiments were of good quality, but
two methodological elements were consistently under-report-
ed—preference elicitation and statistical methods.
Descriptions of preference elicitation were superficial—in

addition to a general explanation of the choice experiment to
participants, additional test questions, best-worst scaling, or
confidence ratings can help support selected choices and con-
firm participants’ comprehension of the experiment [17, 42].
Statistical methods related to design and analysis were in
many cases insufficiently detailed with few studies presenting
data to support internal or external validity, or model estima-
tion approaches [17]. Internal validity can be assessed through
the review of responses to a dominant question or exploration
of results, and external validity through the comparison of
respondents’ characteristics to those of the inference popula-
tion or through stated and revealed preferences [29, 43].
Descriptions of model estimation should include a description
of the coding mechanism, and if attributes are modeled con-
tinuously, the linear assumption should be examined. Dummy
and effects coding are functionally equivalent, but the speci-
fication of the coding scheme can help with the interpretation
of the utilities and constant term, and in some cases, effects
coding may be the more appropriate approach [44, 45].

It must be noted that discrete choice experiments present
hypothetical situations to participants, at times for service
features which they never experienced and that the exam-
ination of such relative preferences may not fully reflect
how choices are made in real life. In this synthesis, we tried
to contextualize the findings within relevant qualitative
literature and trial results; there was however a lack of
head-to-head comparisons of DSD models with which to
compare our findings [38]. Also the importance and rank-
ings generated are only relevant to the comparisons made
within an individual experiment.

Conclusions

The findings from this synthesis have important implications:
HIV programs need to incorporate strategies to improve pro-
vider attitude and patient-provider relationships—even in
overburdened settings, supply chains need to be optimized
to provide longer ART refills in LMICS and appointment
scheduling systems in HIC settings need to incorporate greater
flexibility. Our synthesis further highlights how discrete
choice experiments can provide an additional research tool
for exploring patient preferences for care, which can inform
how HIV services need to adapt to better align with what
PLWH want.
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