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Abstract 

Background  Discrete choice experiments (DCEs) are used to assess the strength of preferences and value of inter-
ventions. However, researchers using this approach have been criticized for not conducting or publishing rigorous 
studies to select the required attributes and levels. Proper specification of attributes and their levels determines the 
validity of DCE. Hence, our study aimed to identify and define attributes and levels for the design of a DCE to elicit 
patients’ and providers’ preferences for ART service in Northwest Ethiopia.

Methods  Four stages were followed to derive the final list of attributes and levels: (1) a literature review to derive 
conceptual attributes; (2) key informant interviews of 17 providers and in-depth interviews of 15 adult stable patients 
to identify context-specific attributes and attribute levels; (3) ranking survey among 31 HIV/AIDS program implement-
ers and rating survey among 35 adult stable patients and 42 health workers providing antiretroviral therapy (ART) 
service to indicate participants’ preference of attributes; and (4) an expert opinion to reduce the list of attributes and 
levels.

Results  First, a literature review identified 23 candidate attributes. Second, individual-level analysis of the qualitative 
transcripts confirmed 15 of these 23 attributes. Third, the ranking and rating surveys put the importance of the 23 ART 
service attributes in order of preference. Fourth, through discussions with eight experts, 17 attributes were discarded 
based on multiple criteria. The six retained attributes were: the location of ART refills, the frequency of receiving 
ART refills, the person providing ART refills, the participants/others seen at the same ART refill visit, medication refill 
pick-up/delivery times, and the total cost of the visit during antiretroviral (ARV) medication refill. Finally, levels were 
assigned to these 6 attributes based on data from the literature, transcripts, and knowledge of the Ethiopian context.

Conclusions  This detailed description illuminates the attribute development process and provides the reader with 
a basis for evaluating the rigor of this phase of DCE construction. This paper contributes empirical evidence to the 
limited methodological literature on attributes and levels of development for DCE, thereby providing further empiri-
cal guidance on ART service preference, specifically among patients of low- and middle-income countries.
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Background
The use of discrete choice experiments (DCEs) in health 
services research is gaining popularity, primarily to assess 
patient stated preferences and willingness to pay for vari-
ous models of healthcare service delivery [1–5]. A DCE 
is a quantitative approach used to determine preferences 
for the characteristics (attributes) of goods or services 
[6]. In a DCE, respondents make choices between hypo-
thetical services (e.g., antiretroviral therapy) described 
by a set of attributes (e.g., location, provider, frequency 
of visits). Each attribute can have a number of defined 
dimensions called “attribute levels”. By varying the levels 
of each question, we can analyze the trade-offs respond-
ents make between them [7].

Typically, experimental designs are used to combine 
the characteristics of the interventions and their assigned 
levels to construct a set of hypothetical choice alterna-
tives [8, 9]. Following this, respondents are shown a 
sequence of two or more of these competing choice pos-
sibilities and asked to select their preferred option [2, 
10]. The attribute levels establish the utility respondents 
will attach to a specific intervention trait, and as a result, 
their preferences or choices [10].

Discrete Choice Experiments have been applied within 
low- and middle-income countries (LMICs), particu-
larly in sub-Saharan Africa (SSA) to elicit preferences of 
patients toward differentiated antiretroviral therapy [11–
15]. Differentiated care or differentiated service delivery 
is “a client-centered approach that simplifies and adapts 
HIV services across the cascade to reflect the preferences 
and expectations of various groups of people living with 
HIV (PLHIV) while reducing unnecessary burdens on 
the health system” [16]. Well-known models of differen-
tiated care have focused on antiretroviral therapy (ART) 
delivery to clients who are clinically stable [17] and have 
largely been implemented in high-prevalence countries 
in sub-Saharan Africa. Differentiated ART interventions 
are conducted both within health facilities and the com-
munity and rely on formally trained healthcare workers 
(HCWs), peers, and community health workers (CHWs) 
[18].

A DCE has four main stages: identifying and defining 
attributes and levels, the experimental design, the data 
collection survey, and the analysis and interpretation of 
results [8, 19].

As an attribute-based experiment, the validity of 
a DCE largely depends on the researchers’ ability to 
appropriately specify attributes and their levels [20]. 

Misspecification of the attributes and attribute levels has 
great negative implications for the design and implemen-
tation of DCEs and the risk of producing erroneous DCE 
results, which can misinform policy implementation.

To reduce the likelihood of researcher bias, attribute 
development has to be rigorous, systematic, and trans-
parently reported [21]. In this regard, the International 
Society for Pharmacoeconomics and Outcomes Research 
(ISPOR) Good Research Practices for Conjoint Analysis 
Task Force’s checklist for conjoint analysis applications 
in health care asks three inter-related questions: (1) was 
attribute identification supported by evidence (literature 
reviews, focus groups, or other scientific methods)?; (2) 
was attribute selection justified and consistent with the-
ory?; and (3) was the level selection for each attribute 
justified by the evidence and consistent with the study 
perspective and hypothesis? [1]. Furthermore, Hollin 
et  al. developed guidelines for a conceptual overview of 
reporting formative qualitative research for the design 
of preference study protocols and corresponding instru-
ments [22].

Various methods have been applied to the development 
of DCE attributes. These include literature reviews, exist-
ing conceptual and policy-relevant outcome measures, 
theoretical arguments, expert opinion review, profes-
sional recommendations, patient surveys, nominal group 
ranking techniques, and qualitative research methods 
[10, 21, 23, 24]. Despite the need to accurately describe 
the process used in deriving attributes and levels, there is 
a paucity of such descriptions in the existing literature, in 
both high and low-income countries including Ethiopia.

Hence, our study aimed to identify and define attrib-
utes and levels for the design of a DCE to elicit patients’ 
and providers’ preferences for ART service in Northwest 
Ethiopia.

Methods
Conceptual framework for developing attributes 
and attributes levels
There is a growing consensus in the literature that cred-
ible attributes and attribute-levels for a DCE must be 
policy-relevant, important to the study population, and 
consistent with the random utility theoretical foundation 
of DCE [10, 21, 25]. Policy-relevant attributes and attrib-
utes-levels are those that adequately reflect the essential 
dimensions or characteristics of the product or inter-
vention that will be evaluated by potential beneficiaries 
in the DCE [26]. This implies that the identification of 
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such attributes and levels should be guided by appropri-
ate conceptual and theoretical explanatory models and 
empirical literature on the policy issue. A rigorous lit-
erature review on the policy topic can, therefore, lead to 
the identification of a comprehensive list of conceptual 
attributes, which can potentially, but not necessarily, be 
included in a relevant DCE.

According to Coast et al. [21], identifying attributes and 
their levels exclusively based on a literature review may 
be easier to implement, but may also lead to the non-
inclusion of some important attributes. To be included 
in the DCE, the conceptual attributes must be considered 
important by the target population, whose preferences 
will be elicited in the final DCE, and reflect the needs of 
their local context. This requires a rigorous qualitative 
study within the local context [21, 23]. The attributes and 
levels derived from such a qualitative study are consid-
ered demand-driven [10], reflective of local perspectives, 
understandable to respondents and thereby, plausible 
within the study context [21]. Deriving attributes from 
a qualitative study can, therefore, improve the content 
validity of a DCE study [20]. A qualitative study is also 
capable of picking up other context-specific and policy-
relevant attributes which might not exist in the literature, 
and hence, can potentially reduce the risk of omitting rel-
evant attributes and attribute levels.

Lastly, the context specific attributes and attribute-lev-
els must be framed in a manner that allows for efficient 
elicitation and analysis of preferences, according to ran-
dom utility theory, which is the theoretical foundation of 
DCE [26]. In this case, DCE attributes (and most particu-
larly levels) must be exhaustive and measurable [10]. The 
attributes and their levels must be unambiguously framed 
[27] and appear both cognitively (perceptually) and sta-
tistically uncorrelated in the choice sets [6]. Additionally, 
attributes must be experimentally manipulatable [6], and 
defined in a manner that gives room for trading between 
attribute-level alternatives [21]. To ensure these, expert 
opinion and additional pilot studies within the study area 
are also recommended [20, 21]. If the number of possible 
attributes exceeds what one may find possible to pilot in 
a DCE analysis, it may prove beneficial to use other types 
of rating and/or ranking exercises (often referred to as 
compositional approaches) to assess the importance of 
attributes and to facilitate the construction of the final 
list of attributes to be included [1].

We adopted the Helter and Boehler framework [28] 
to rigorously conduct and report the process of attrib-
ute development and level selection for a DCE to elicit 
the preferences of healthcare providers and PLHIV for 
the attributes of ART service. The process included raw 
data collection, data reduction, removal of inappropri-
ate attributes, and wording of attributes. We initially 

identified policy-relevant conceptual attributes from a 
literature review. We used these conceptual attributes 
and potential attribute levels as a basis for designing a 
qualitative study to identify context-specific attributes, 
as those deemed directly by respondents to be most 
important. To scale down the context-specific attributes 
to a number manageable within a DCE, we have under-
taken ranking and rating surveys. To ensure that the final 
attributes and levels conformed to the theoretical pos-
tulations of a DCE, we elicited expert opinion. Figure 1 
provides an overview of the study’s methodological steps.

Initial literature review
In line with recent methodological recommendations [1, 
7, 20, 21], the attribute development process began with 
systematic and scoping reviews aimed at identifying con-
ceptual attributes relevant to antiretroviral therapy in 
the available literature. Our systematic review included 
studies of qualitative, quantitative, and mixed methods. 
PubMed, Web of Science, Embase, and Cumulative Index 
to Nursing and Allied Health Literature (CINAHL) data-
bases, and Google and Google Scholar search engines 
were searched. The detailed search strategy, data extrac-
tion, and results are available elsewhere [29]. Similarly, 
our scoping review used PubMed, Web of Science Core 
Collection, Embase, Scopus, CINAHL, and Global Health 
databases together with Google and Google Scholar 
search engines. The detailed search strategy, data extrac-
tion, and results are available elsewhere [30].

Guided by these insights from the literature, all authors 
derived a comprehensive list of conceptual attributes and 
potential attribute levels. Then, the conceptual attributes 
and their potential levels were used to guide the design of 
data collection tools for the qualitative study.

1. Literature review: 

systematic and 

scoping review   

2. Qualitative Research

3.  Ranking and rating 

surveys

 4. Expert consultation

Conceptual attributes and levels

Context specific attributes and 

levels

Refined attributes and levels

  Narrowed attributes to be used in 

DCE

Fig. 1  Overview of the development of attributes and levels
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Identification of context‑specific attributes 
through the qualitative study
Study population and sampling
Qualitative data for the development of context-specific 
attributes and attribute levels were collected from July 
2021 to September 2021. In-depth interviews with 15 
adults (≥ 18  years old) on ART who were virally sup-
pressed and eligible for differentiated service delivery on 
the date of data collection [2] and key informant inter-
views with 17 ART providers recruited from 15 high-
load public health facilities (hospitals and health centers) 
implementing DSD models (multi-month dispensing, 
appointment spacing model, fast track antiretroviral refill, 
per led community antiretroviral distribution and health 
extension professional led community antiretroviral dis-
tribution) were conducted. Providers were eligible for 
key informant interviews if they were physicians, nurses, 
health officers, and pharmacy professionals directly pre-
scribing and/or dispensing ARVs at a study site and had 
worked in the ART clinic for at least 6 months and/or as 
focal person of ART clinic during the study implementa-
tion. Purposive sampling was used to select both patients 
and health workers, and the overall sample size was 
determined by the expected saturation point [31]. Inter-
views were guided by semistructured questions and a list 
of fixed topics that had to be addressed. Thematic analy-
sis was employed in both patient and provider-based 
interviews. A detailed description is available elsewhere 
[32, 33].

Ranking and rating surveys
A ranking survey was undertaken among HIV/AIDS 
program implementers to evaluate the importance 
(from most (1) to least (23)) of attributes which affect 
the choices for ART service. The participants were 
approached purposively via email communication after 
preparing a list of potential implementers in Ethiopia. 
The questionnaires were sent through their email address 
including what the survey is all about, its purpose and 
how to do the ranking activity. A phone call and further 
email communication were done in case of clarity issues. 
About 30 respondents planned to be engaged in this 
study.

The attributes have a mix of the structure, process, and 
outcome domains of ART service delivery. The structure 
attributes include the source of information on ART, 
location of ART service, the person providing ART refills, 
total cost of the visit, time spent seeing a healthcare pro-
vider, time spent at clinics in ART medication refill, time 
of health facility operation, frequency of receiving ART 
refills, ARV drug pill burden, availability of ARV drug 
dosage forms, ART packaging and self-repackaging, 
convenience (with social life, food requirement, time in 

taking drugs, and child care activity), distance from a res-
idential area to the ART service clinic, ART room labe-
ling, buddy system(others take drugs to home in place 
of a client), the spatial arrangement of the ART room 
and novel ART delivery methods. The provider’s atti-
tude, preferences on involvement in treatment decision-
making and appointment in ART refill (individualized or 
group) were the process attributes. The outcome attrib-
utes include ARV drug efficacy, drug-drug interaction 
and ARV drug side effects.

All respondents were asked to rank attributes in order 
of importance to their choice without duplication. To 
control for ordering bias, we randomized all participants 
to one of five questionnaire versions that differed in terms 
of the ordering of the attributes participants viewed.

Moreover, we conducted a rating survey among 
patients and health workers providing ART service 
in ART clinics of Awi, East and West Gojjam zones, 
and Bahir Dar city administration. Respondents were 
asked to rate from 1 (Attribute is not at all important) 
to 7 (Attribute is highly important) the attributes which 
affects the choices for ART service. A consecutive sam-
pling was employed to recruit both patient and provider 
participants. Initially, we planned to include at least 30 
respondents for each category of participant.

In both ranking and rating surveys, participants were 
provided with a list of 23 attributes identified in both 
the literature review and qualitative studies. Written 
informed consent was obtained from the participants 
prior to the actual interview. The data were collected 
from July 1, 2022 to July 25, 2022. In both ranking and 
rating surveys, an Excel spreadsheet was used to calculate 
the respective overall mean scores for each attribute.

Expert consultation
Expert opinion is a recommended method when one 
needs to reduce the number of attributes and levels [1]. 
Too many attributes in a DCE increase complexity of 
the tasks for the respondents which, in turn, results in 
increased error variance, attribute non-attendance (a 
phenomenon where not all attributes are considered in 
reaching a decision), and inconsistent responses across 
choice tasks [6, 34, 35].

To reduce the list of attributes and levels, we engaged 
a purposively selected panel of 8 experts. The experts 
comprised of one general practitioner (trained in ART, 
providing ART service at a tertiary hospital and trainer 
of differentiated service delivery), one degree nurse pre-
scribing ARV drugs, one pharmacist engaged in dispens-
ing ARV drugs, one HIV/AIDS program focal person at 
the Amhara regional Health Bureau and one national 
HIV/AIDS program coordinator working at the Fed-
eral Ministry of Health of Ethiopia, two master’s holder 
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public health professionals (who are expert in the field 
of a discrete choice experiment) and one Ph.D. holder 
in reproductive health (who is well experienced in HIV/
AIDS research). The experts were eligible for the expert 
consultation process if they were healthcare providers 
directly prescribing and dispensing antiretroviral drugs, 
coordinators for HIV/AIDS program, researchers on 
HIV/AIDS, and experts in the discrete choice experiment 
approach. They were recruited by email for online con-
sultation from the set of experts by informing the study’s 
purpose and expectations from the authors to receive 
their written reports.

The experts provided valuable feedback on the attrib-
utes and levels that would mirror those of DCE respond-
ents. The experts screened all the attributes and levels 
generated from the previous stages. They used multiple 
criteria such as salience, plausibility, the capability of 
being traded, and relevance to study objectives and deci-
sion context [1, 28, 36, 37].

Researchers’ judgement
The authors held two meetings to review the decisions of 
the experts. They also agreed on an interim list of attrib-
utes and levels to be included in a discrete choice experi-
ment study.

Results
Review
For a systematic review, 23 papers have been finally 
included and the review has been published [29]. Simi-
larly, there were 57 articles which reported findings on 
the implementation and scale-up of DSD-related barri-
ers and facilitators in our published scoping review study 
[30].

Interviews
A total of 17 ART providers (ten of them were focal per-
sons for ART service) and 15 PLHIV who were on ART 
(mean duration of ART intake was 10.1 ± 1.43 years) were 
interviewed to elicit their opinions and perspectives. Fif-
teen attributes namely buddy system, ART refill (indi-
vidualized or group), ART packaging and labeling, drug 
formulation and administration, ART room labeling, dis-
tance, location of service, preferences on involvement in 
treatment decision-making, the person providing ART 
refills, provider’s attitude, spatial arrangement of ART 
room, time of health facility operation, time spent at 
clinics, and total cost of the visit were identified. These 
attributes are also determined by the previous evidence 
synthesis. Participants in both types of interviews did 
not discover new attributes and levels from the literature 
review.

Ranking and rating surveys
A ranking survey was done among 31 profession-
als who had experience working in HIV/AIDS pro-
grams at Amhara Regional Health Bureau, zonal health 
department and Woreda health office, and NGOs in 
Ethiopia (ICAP, USAID, and CDC) and Debre Markos 
University. In the ranking task, participants voted on 23 
attributes. Detailed information on the voting results 
is shown in Table  1. The top seven most important 
attributes include the distance from the residential area 
to the ART clinic, buddy system (others take drugs to 
home in place of a client), location of ART service, time 
spent at clinics in ART pick-ups, ART refill (individual-
ized or group), ARV drug administration and provider’s 
attitude.

During the same period, a rating survey was under-
taken among 42 healthcare providers at the ART clin-
ics of public hospitals and health centers and 35 PLHIV 
using ART service in Awi, East and West Gojjam zones, 
and Bahir Dar city administration (Table 2). The overall 
mean score for each attribute varies from the ranking 
and rating surveys and between patient and provider 
participants of the rating exercise.

Table 1  Ranked mean score of attributes by experts in 
antiretroviral therapy service in Northwest Ethiopia, 2022 (n = 31)

Attribute of ART service Rank

Distance from a residential area to ART clinic 1

Buddy system (others take drugs to home in place of a client) 2

Location of ART service 3

Time spent at clinics in ART pick ups 4

ART refill (individualized or group) 5

ARV drug administration 6

Provider’s attitude 7

Time of health facility operation (hours and days) 8

ART packaging 9

ARV drug pill burden 10

Source of information on ART​ 11

Total cost of the visit including transport 12

Drug–drug interaction 12

Frequency of receiving ART refills 14

ART room labeling 15

The spatial arrangement of the ART room 16

Preferences on involvement in treatment decision-making 17

Side and or long-term effects 18

Time spent seeing a healthcare provider 19

Convenience with social life, food requirement, time in taking 
drugs, and child care activity

20

Novel ART delivery methods 21

The person providing ART refills 22

ARV drug efficacy 23

RETRACTED A
RTIC

LE



Page 6 of 14Belay et al. AIDS Research and Therapy           (2023) 20:33 

Expert opinion
The final list of all possible attributes and levels was 
reviewed by an expert panel.

Through further discussions with experts, 17 inap-
propriate attributes were discarded based on the multi-
criteria mentioned above. The 6 retained attributes were: 
location of ART refills, frequency of receiving ART refills, 
the person providing ART refills, participants/others 
seen at same ART refill visit, medication refill pick up/
delivery times and total cost of visit during antiretrovi-
ral (ARV) medication refill. Table  3 presents the expert 
panel’s comments and decisions on attributes and levels 
of antiretroviral therapy service.

Realistic, relatable, and understandable levels were 
assigned to the 6 attributes based on data from litera-
ture, transcripts, and knowledge of the Ethiopian con-
text. We considered a realistic level to be actionable by 

the policy. Attributes and levels were purposively kept 
simple and unambiguous, ensuring that all respond-
ents could complete the survey with minimum effort. 
As suggested by Bridges and colleagues, we avoided 
ambiguous wording and tried to keep the number of 
levels to a minimum [1]. The levels were a mix of both 
categorical (location, provider, mode of appointment 
and medication refill time) and continuous (frequency 
of refills and cost of visit) in nature. Regarding the 
cost attribute, we determined cost levels after collect-
ing preliminary data in real-life settings in Ethiopian 
health centers and hospitals. For the frequency of refills 
attribute, we adopted the levels from the WHO build-
ing blocks of differentiated service delivery [38]. All 
attributes and assigned levels to be used in the discrete 
choice experiment study are listed in Table 4.

Table 2  Rating of attributes for antiretroviral therapy service among adult people living with HIV and providers in Northwest Ethiopia, 
2022

Mean score was calculated separately for patient and provider ratings for each attribute. For patient rating: the mean score ranges from 3.26 to 6.86. For provider 
ratings: the mean score ranges from 4.40 to 6.90

Attribute Rating by 
patients 
(n = 35)

Attribute Rating by 
providers 
(n = 42)

ARV drug efficacy 1 ARV drug efficacy 1

Source of information on ART​ 2 Convenience with social life, food requirement, time in 
taking drugs, and child care activity

2

Availability of ARV drug dosage forms 3 Time of health facility operation 3

Location of ART service 4 Provider’s attitude 4

Novel ART delivery methods 5 Location of ART service 5

Convenience with social life, food requirement, time in tak-
ing drugs, and child care activity

6 The person providing ART refills 5

The person providing ART refills 6 Source of information on ART​ 7

Preferences on involvement in treatment decision-making 8 ARV drug pill burden 8

ART packaging and self-repackaging 9 ART packaging and self-repackaging 9

Provider’s attitude 9 ART refill (individualized or group) 10

Time of health facility operation 11 Preferences on involvement in treatment decision-making 11

Drug–drug interaction 12 Time spent at clinics in ART medication refill 12

ARV drug pill burden 13 Availability of ARV drug dosage forms 13

Frequency of receiving ART refills 14 Distance from a residential area to the ART service clinic 14

ART refill (individualized or group) 15 Frequency of receiving ART refills 15

Time spent at clinics in ART medication refill 15 The spatial arrangement of the ART room 16

Time spent seeing a healthcare provider 17 Time spent seeing a healthcare provider 17

Buddy system(others take drugs to home in place of a 
client)

18 Drug-drug interaction 18

Distance from a residential area to the ART service clinic 19 ARV drug side effects 19

The spatial arrangement of the ART room 20 Novel ART delivery methods 20

ARV drug side effects 21 Total cost of the visit 21

Total cost of the visit 22 Buddy system (others take drugs to home in place of a 
client)

22

ART room labeling 23 ART room labeling 23
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Discussion
In the current study, we followed the recommendations 
of existing literature [1, 7, 20–22, 28]. This study was the 
first attempt to develop attributes and attribute levels of 
ART service for the Ethiopian population.

The whole process resulted in six ART service attrib-
utes to be included in the main DCE, namely, location of 
ART refills, frequency of receiving ART refills, the per-
son providing ART refills, participants/others seen at 
same ART refill visit, medication refill pick up/delivery 
times and total cost of visit during antiretroviral (ARV) 
medication refill. These resulting attributes correspond 
to those that were applied in earlier DCEs investigating 
ART preferences in different settings [11–15].

Our methodology is based on substantial and carefully 
planned primary research (qualitative study, ranking, 
and rating surveys) in addition to secondary literature, 
following best practices recommended in low-income 
settings [20], making sure that all included features are 
pertinent and applicable.

This study has strengths. First, it shows how to rigor-
ously and systematically conduct and report the process 
of deriving attributes and levels. This improves trans-
parency and makes it reproducible. Secondly, our study 
used a multi-methods approach to develop attributes and 

levels. The four methods have pros and cons, and they 
complement each other, especially the analysis of quali-
tative data led to a deeper and broader understanding of 
attributes and levels.

However, it is practically impossible to include all 
potentially relevant attributes in a DCE because doing so 
would increase the required cognitive burden due to the 
amount and type of attributes chosen. Idealistically, these 
should be realistic and restricted to the essential ones. 
To allow for a few and manageable amounts of included 
attributes, this calls for a cautious and considered 
reduction approach. This procedure inevitably involves 
trade-offs and the exclusion of attributes that could be 
important for a sizeable section of the target population. 
In this study, trade-offs were done by considerations of 
a country’s legal, policy, technology and HIV treatment 
service contexts compared to participants’ perspectives 
and experiences.

While DCEs are a reliable and widely acknowledged 
method for preference exploration, their fundamen-
tal concentration on a small number of variables limits 
their ability to capture more comprehensive factors that 
affect preferences for ART services. This implies that 
our discrete choice experiment findings need to be fol-
lowed up by qualitative and mixed-method research that 

Table 4  Identified attributes and levels for antiretroviral therapy to be included in a discrete choice experiment in Northwest Ethiopia, 
2022

1 US$ = 50 Ethiopian Birr

Attribute Definition Level

Location of ART refills The location where ART refills are provided 1. Health facility (health center, hospital)

2. Community

3. Home

Frequency of receiving ART refills Frequency of regular visits (examples, for patients 
who feel well, with no new symptoms or con-
cerns that require an irregular visit or consulta-
tion)

1. Monthly

2. Every 3 months

3. Every 6 months

Person providing ART refill The person who delivers ART refill (counseling, 
symptom screening, adherence assessment and/
or ARV distribution)

1. Healthcare provider

2. Health extension worker

3. Experienced HIV patient

Participants/others seen at the same ART refill 
visit

Individual appointment versus a group appoint-
ment that includes other patients on ART receiv-
ing care or family members

1. Individual

2. Group

Medication refill pick up/delivery times Days and times antiretroviral (ARV) medication 
refills are provided

1. Monday–Friday only (8:30 am–5:30 pm)

2. Monday–Friday (8:30 am–5:30 pm) plus early 
morning hours (opens at 6 am)

1. Monday–Friday (8:30 am–5:30 pm) plus 
evening hours (open until 8 pm)

2. Monday–Friday (8:30 am–5:30 pm) plus 
Saturday and Sunday

Total cost of visit during antiretroviral (ARV) 
medication refill

Total cost, including transportation, direct medical 
costs (e.g., non-ARV drug costs)

1. Free

2. 250 Birr

3. 500 Birr
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will concentrate on understanding the individual and 
contextual factors contributing to certain preferences to 
completely understand the topic. Besides, the ranking 
exercise of 23 attributes by HIV/AIDS program imple-
menters might create inaccuracy in the complete set of 
ranking orders. Future similar studies should break down 
the list of attributes into manageable groups for correct 
judgements by participants.

Conclusions
This study complements existing literature on DCE 
attribute development, by providing a detailed account 
of the careful application of recently recommended 
approaches to attribute and attribute-level develop-
ment and reporting. Our applied approach is based on 
the adoption of literature as the starting point, to inform 
comprehensive field qualitative data collection, followed 
by a rigorous analytical approach, supported by a series 
of triangulation and validation exercises. Then, priori-
ties setting methods (ranking and rating surveys) as well 
as expert consultations were done to explore the impor-
tance of attributes and levels and scale down them to a 
manageable number respectively. Finally, the location of 
ART refills, frequency of receiving ART refills, the per-
son providing ART refills, participants/others seen at the 
same ART refill visit, medication refill pick up/delivery 
times and total cost of visit during antiretroviral (ARV) 
medication refill were the six attributes selected for the 
main discrete choice experiment in the Ethiopian con-
text. As such, our study provides additional empirical 
guidance on the methodological processes of develop-
ing attributes and attributes levels for DCEs specifically 
within LMICs. A transparent description of the attribute 
development process of DCEs provides useful grounds 
for the assessment of the rigor of this process in DCEs, 
and hence, should receive more attention in future DCE 
studies.
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