Patients’ preferences for antiretroviral therapy service provision: A systematic review
Background
Human Immunodeficiency Virus (HIV) infection con- tinues to be a major public health issue throughout the world. Since the start of the pandemic, 75.7 million peo- ple have become infected, and 32.7 million people have died from AIDS-related illnesses. Globally by the end of 2019, 38 million people were living with HIV, 1.7 mil- lion people were newly infected, and 690,000 people died from AIDS-related illnesses [1, 2]. Over two-thirds (25.7 million) of all people living with HIV reside in Africa [2].
The Sustainable Development Goal (SDG) 3 includes the promise made by the Member States to achieve the end of AIDS by 2030 [3]. To address this issue, the UNAIDS put the target to have 90% of all people living with HIV (PLHIV) will know their HIV status, 90% of those diagnosed with HIV infection will receive a sus- tained combination of antiretroviral therapy (ART), and 90% of all people receiving ART will have suppressed viral load by 2020. A subsequent 95-95-95 goal is set for 2030 [4]. Moreover, the World Health Organization (WHO) recommends ART for all people diagnosed with HIV (test and treat approach) [5]. Despite such global efforts, ensuring adherence to HIV treatment, retention in care, and treatment success are challenges to low and middle-income countries (LMICs), which require com- mitment from the patient and the health care team and a productive patient-provider relationship [2].
As the availability of ART for the treatment of HIV/ AIDS has increased in resource-limited settings, there has been a move to develop and implement alternative treatment delivery models (also referred to as “differen- tiated models of service delivery” or DSD) in high HIV prevalence countries to meet the global targets for HIV treatment while maintaining the quality of care [6]. Dif- ferentiated ART delivery is a component of DSD. It aims to improve retention and viral suppression by optimiz- ing models of drug and care delivery. Differentiated ART delivery focuses specifically on clients who are on treat- ment [7].
Differentiated models of ART service delivery typi- cally differ across one or more of the service characteris- tics (provider, location, frequency, and intensity of care) and aim to provide a more patient-centered service [8, 9]. Four DSD models that focus on stable ART clients are recently identified [10, 11]. They include (1) healthcare worker (HCW) managed groups, (2) facility-based indi- vidual models, (3) client managed groups, and (4) out- of-facility individual models. In HCW managed groups, clients receive their ART refills in a group either from a health professional or a lay healthcare staff member. In these models, clients meet in and/or outside of the health care facilities. In facility-based individual models,  clients bypass any clinical staff or adherence support and proceed directly to receive their medication. Appoint- ment spacing and the “fast-track” ART refill model are an example of these models. In client-managed group mod- els, clients receive their ART refills in a group in which clients meet outside of health care facilities and manage and run the refills themselves. For out-of-facility individ- ual models, ART refills and, in some cases, clinical con- sultations are provided to individuals outside of health care facilities; for example, community pharmacies, out- reach models, and home delivery [7].
WHO has defined stable individuals as ‘‘those  who have received ART for at least 1 year and have no adverse drug reactions that require regular monitoring, have no current illnesses or pregnancy, have not been currently breastfeeding, have a good understanding of lifelong adherence and evidence of treatment success (i.e., two consecutive viral load measurements below 1000 cop- ies/mL). However, in the absence of viral load monitor- ing and rising CD4 cell counts or CD4 counts > 200 cells/ mm3, an objective adherence measure can be used to indicate treatment success” [5].
Implementation and strategy prioritization of HIV pro- grams have been difficult in most resource-limited set- tings [12]. Research and development are required in this regard to bring more innovative ART delivery models. Through the understanding of the aspects of antiretrovi- ral therapy that are of particular importance to PLHIV, it may be possible to develop new models of care that maintain these high levels of adherence, engagement with care, and treatment success. Nowadays, patient prefer- ences studies are increasingly used to inform clinical and policy decision-making in health care in the context of resource constraints [13]. Several quantitative and quali- tative studies assessing patients’ preferences for ART ser- vice have been published, although a little attempt has been made to synthesize the research findings. Previous reviews lacked particular focus and in-depth investiga- tion of ART service provision. Most of the systematic reviews were conducted on the general HIV care aspects (prevention, counseling and testing, service delivery, and ART) [14, 15], included only discrete choice experiment- based studies on HIV treatment service ignoring other designs [16], and focused on HIV care in high-income countries which are not highly affected by the HIV pan- demic [14].
This study was a mixed systematic review to contribute to a better and comprehensive understanding of patients’ preferences for ART service provision. It was designed to elaborate on preferences of HIV-positive clients aged 15 years and above, with the goal of aiding policymak- ers, program managers, and practitioners in Ethiopia and other settings as they expand ART services.
Methods
Protocol registration
The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guideline [17] was used to report the result of this mixed-method systematic review. Protocol for this review was registered in the Interna- tional Prospective Register of Systematic Reviews (PROS- PERO) database on ID no: CRD42020212064.
Databases and search strategy
The literature search was undertaken from  inception to 4th February 2021 using PubMed, Web of Science, Embase, and CINAHL databases. In addition, articles were selected using manual search via Google and Google Scholar search engines by combining the search terms used for databases accessed for primary data sources. The SPIDER question framework was employed, and searches used free text and MeSH terms relating to the following: (i) sample (patients); (ii) the phenomena of interest (antiretroviral therapy, antiretroviral treatment, human immunodeficiency virus therapy, HIV treatment, HIV medication, HIV/AIDS therapy, HIV/AIDS treatment, differentiated antiretroviral therapy); (iii) evaluation (preference, patient preference, stated preference, stated choice); and (iv) research type (qualitative, mixed-meth- ods, and quantitative such as conjoint analysis, discrete choice experiment, ranking study, swing weighting study, analytical hierarchy process, best–worst scaling, adaptive conjoint analysis) for all available studies. Besides, the reference lists of included articles were searched manually. The search string was developed using ‘‘AND’’ and ‘‘OR’’ Boolean Operators. The complete search strategy based on keywords is available in Additional file 1.
Study eligibility and selection
The eligible studies were selected based on the following criteria: (1) analysis of preferences for ART regardless of the method used, (2) being written in English, and (3) sampling of HIV-positive individuals aged 15 years and above. Studies conducted on HIV services other  than ART (prevention, counseling and testing, and service delivery); review articles and studies conducted among children, adolescents, pregnant and breastfeeding women and key populations (people who inject drugs, men having sex with men, transgender persons, sex workers, and prisoners) due to special criteria for defining clinically stable clients and key considerations for social and legal issues in accessing ART services were excluded from this review.
All retrieved studies were exported to Endnote version 9 (Thomson Reuters, London) reference manager, and duplicates were carefully removed. Two investigators (YAB and FAT) independently screened thorough review from the title, abstract, and full text of each study. Any disagreements that arose between the reviewers were resolved through discussion.
Assessment of methodological quality
Two independent reviewers (YAB and MY) assessed the quality of the studies. The Mixed Methods Appraisal Tool (MMAT) [18] was used to evaluate the quality of included studies. This tool includes specific criteria for mixed methods studies, as well as for qualitative and quantitative studies. The tool discourages the use of a scoring system and instead advises to put a detailed presentation of the ratings to provide a better explanation of the quality of the included studies. Any disagreements that arose between the reviewers were resolved through discussion.
Due to the complexities associated with recommendations being derived from both quantitative and qualitative evidence, an assessment of the certainty of the evidence using either the Grading of Recommendations, Assessment, Development and Evaluations (GRADE) or ConQual approach is currently not recommended for JBI Mixed methods research following the segregated approach and not yet assessed in this review [19].
Data extraction
The data from primary level studies conducted using qualitative, quantitative, and mixed methods were extracted using JBI data extraction tools in the form of customized Microsoft Excel [20]. Two independent reviewers (YAB and AA) extracted the data and cross- checked it to ensure consistency. Discrepancies were solved by discussion and repeating the procedure. The reviewer (YAB) contacted the corresponding  author(s) for further information whenever pertinent data was missed from the included studies. Descriptive data were sorted from the studies focused on authors, study aim, year of publication, country, study region, study type, sample size, method of sample recruitment, method of data collection, and data analysis (Additional file 2).
For quantitative studies (and the quantitative component of mixed methods studies), the extracted data included specific details about the method of preference elicitation, attributes (levels), number of attributes, dimension of attributes, and importance of attributes. For qualitative studies (and the qualitative component of mixed methods studies), extracted data included specific details about the themes, key concepts, and relevant quotes appropriate to the review question.
Data synthesis and integration
This review followed a convergent segregated approach to synthesis and integration, according to the JBI meth- odology for mixed-methods systematic review [19]. It involved a separate quantitative and qualitative synthesis followed by integration of the resultant quantitative and qualitative evidence. The quantitative data were exam- ined and found to be inappropriate for a meta-analysis due to the occurrence of high heterogeneity in the study designs and results, i.e., different methods to assess preferences, differences in the choice and the definition of attributes and levels, and different ways of report- ing results. A thematic synthesis of the qualitative stud- ies was undertaken following the recommendation of Thomas and Harden [21]. ATLAS.ti software version 7 was used for qualitative data synthesis. Both quantitative and qualitative findings were presented in narrative form, including tables and figures. A narrative summary was used for the final integration of the results of the quantitative and qualitative evidence.
In this systematic review, we considered a mixed-methods type of research as studies reported using either one or more qualitative data collection methods (in-depth interviews, focus group discussions, etc.) or one of the stated preference survey methods in the same published study with clear and sufficient reported methods and findings.
In this review, we divided the identified attributes into three dimensions: structure, process, and outcome. These dimensions were based on Donabedian’s model for health care quality and were appropriate to group the wide range of ART service attributes and to have a closer look at what dimensions of ART were most important for the respondents while choosing ART service delivery. The dimension “structure” refers to objective parameters such as material resources, personnel resources and organizational structure. The “Process” dimension includes all activities taking place while giving and receiving ART. The dimension “outcome” denotes the effect of ART service on the health status of patients [22]. Similarly, the impact of each attribute on patient preference regarding ART in each included study was shown by ranking and/or rating the preference (utility) values; and relative importance score, mean, or odds ratio was used depending on the reported data. The relative importance, expressed as a percentage of each of the attributes in influencing treatment decisions, was calculated for each participant by dividing the range of each attribute (utility of highest level minus utility of lowest level) by the sum of the ranges of all attributes, and multiplying it by 100 [23–25]. If a study reported the utility coefficients in a continuous scale of measurement, then the coefficients for discrete levels of each attribute were calculated in reference to a baseline category with the lowest utility value in the same attribute. In the case of the odds ratio reported in a study, the relative impact of each attribute was computed by dividing the highest odds ratio value by the lowest odds ratio value [16]. However, for studies other than discrete choice experiments (rating, ranking, or best–worst scaling studies) included in this review, the reported rankings in the form of mean, relative importance score, or graphical presentation were directly taken.
Results
Study inclusion
The search strategy resulted in 1004 records through (PubMed = 456, Web of Science = 186, Embase = 311 and CINAHL = 51) databases. In addition, 50 studies were accessed manually using Google and Google Scholar search engines. From these, 422 duplicated records were excluded, and from articles screened using  their  titles and abstracts, 598 were excluded. Therefore, 34 articles were assessed for eligibility. From these, 11 articles were excluded: three were abstracts without full text [26–28],
three were review articles focusing on general HIV services [14–16], one study assessed HIV  infected  pregnant women [29], one study was repeated  publication [30], one primary study focused on general HIV service [31], one study assessed General practitioner or  HIV clinic appointment [32], and one study assessed medical and psychosocial support [33]. Finally, 23 studies were included in the review. Figure 1 has shown the study selection process.
Methodological quality of included studies
The methodological quality of included studies varied. All studies presented clear research questions and collected data to address the questions. All the qualitative studies used adequate data collection methods to address the research question, reported the interpretation of results sufficiently substantiated by data, reported the findings adequately derived from the data (for example, the quotes provided to justify the themes were adequate), and provided coherence between qualitative data sources, collection, analysis, and interpretation. About one-fifth of the quantitative studies had samples that accurately represented the target population. Nearly two-thirds of studies had pre-tested questionnaires before data collection. One-fifth of the quantitative studies had reported a non-response rate indicating a low risk of non-response bias. Most quantitative studies used appropriate statistical analysis to answer the research questions. All mixed methods studies reported an adequate rationale for using a mixed-methods design to address the research question. None of the mixed methods had the different components of the study adhere to the quality criteria of each radition of the methods involved.  The integration of both qualitative and quantitative evidence was effective, and results were well interpreted, and there was no divergence of the qualitative and quantitative findings. Overall, no study fulfilled the respective quality criteria. However, in this systematic review, no study was excluded owing to its methodological quality since we were interested in synthesizing all features of ART provision that have been identified as being relevant to PLHIV. The quality assessment matrix is presented in Additional file 3.












Fig. 1 Flow diagram of the included studies for the mixed-methods systematic review of patient preferences for aspects of antiretroviral therapy
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Characteristics of included studies
Our data comprised of seven studies from the African region [34–40], 10 in the Americas [23, 41–49], five in Europe [50–54], and one in both the Americas and Europe (USA and Germany) [55]. Sixteen studies were quantitative [23, 34, 36, 38, 40, 41, 43, 44, 46–48, 51–
55] and three were qualitative [35, 39, 42]. Four articles reported both qualitative and quantitative findings [37, 45, 49, 50]. The studies were published between 2002 and 2020. All studies included adult PLHIV in their samples. Twelve studies (eight quantitative and four quantitative parts of mixed methods) recruited the participants using a non-probability sampling technique. Half of the non-qualitative studies were interviewer administered through paper or tablets. The majority of quantitative and (quantitative part of mixed methods) studies applied mixed logit analytic method whereas thematic analysis was applied in nearly half of qualitative and (qualitative part of mixed methods) studies (Table 1).
Quantitative synthesis
Method of preference elicitation
Patients’ preferences were elicited with DCE/conjoint analysis method in 12 studies [23, 34, 36–38, 40, 43, 46,48, 50, 52, 54]; rating exercise [47, 51], ranking exercise [49] and adaptive conjoint analysis [41, 55] in two studies each; and pair-wise comparison [45], and Best–Worst Scaling 1 [44] in one study each (Table 2).
Attributes and dimensions
The review showed that the number of attributes ranged from 3 to 26 per study. The median number of attributes used in all included quantitative studies was 6 (Inter Quartile Range 3). Regarding the attributes identified and selected in the included studies, they were clustered into the structure, process, and outcome dimensions of antiretroviral therapy service provision [22]. Overall, the studies used 11 different structure attributes, two process attributes, and ten outcomes attributes (Table 3). When summed up, 149 attributes (95 outcome attributes, 47 structure attributes, and seven process attributes) were identified in the included studies (see Table 4). The attributes ‘‘Side effect’’ (n = 13) and ‘‘Efficacy’’ (n = 12) were the
	Author
	Aim of study
	Publication year
	Country
	Type of study
	Sample
	Sampling method
	Method of data collection
	Method of data analysis

	Yelverton [49]
	To identify ART characteristics that are important to patients and understand con- siderations in ART
selection from both patient and provider perspectives
	2018
	USA
	Mixed methods
	Adult HIV infected individuals on ART: 16 IDIs and 26 for ranking tasks
	Patients were recruited by their attending physician, word of mouth, and clinic advertise- ments
	In-depth interviews (IDIs) with HIV patients for the qualitative part and Ranking tasks
	Content analysis(qualitative) and count analysis(quantitative)

	Sherer [47]	To evaluate the	2005
importance of ART attributes
	USA
	Quantitative
	387 adult HIV-positive patients who were currently receiving or had previously
	Convenience sam- pling using flyers
	Interview
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	Ostermann [46]
	To quantify patients’ preferences for key characteristics of modern ART
	2020
	USA
	Quantitative
	263 adult PLWH
	Flyers and invitation cards; referrals from providers, patients, and members of a community advisory board; and recruit- ment of patients after clinic appoint- ments
	Interview
	Mixed logit

	Sijstermans [48]
	To assess patients’ preferences for HIV treatment in an urban Colombian population
	2020
	Colombia
	Quantitative
	224 HIV patients
	All patients with HIV in a single City
	Self-administered questionnaire
	Mixed multinomial logit

	Goossens [23]
	To elicit patients’ preferences for HIV treatment in the rural population of Colombia
	2020
	Colombia
	Quantitative
	148 HIV patients
	All patients with HIV in a single City
	Self-administered
	Mixed logit model

	Hendriks [44]
	To elicit patients’ preferences for HIV/ AIDS treatment characteristics in Colombia
	2018
	Colombia
	Quantitative
	283 People living with HIV/AIDS
	Not clearly stated
	Self-administered questionnaire
	Hierarchical Bayes method










