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[bookmark: _Toc125650673]Appendix 1: Further methodological information 

(1) Literature Reviews
(i) Cost and cost-effectiveness
We used Medline, Embase, Global Health, EconLit, and Web of Science databases, as well as the Cochrane Database of Systematic Reviews, to carry out searches. Searches were limited to full texts, published after 2010, in English, and focusing on human subjects. We included papers that presented data on cost, cost-effectiveness, efficiency or priority setting. Articles reporting costs exclusively from patients’ perspective were excluded. The search strategy combined keywords on HIV and AIDS, non-surgical, biomedical HIV prevention interventions and economic evaluation. The abstract and titles of all unique records retrieved were screened for inclusion/exclusion criteria. Full texts of remaining articles were reviewed, retained and analysed. Data were extracted on (i) study characteristics, (ii) study methods, and (iii) study findings, and analysed using descriptive statistics and thematic analysis. The quality of included studies was assessed using the Global Health Costing Consortium (GHCC) reference case [1] and the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist [2].

(ii) HIV transmission modelling
We used Medline, Embase, Global Health and EconLit to carry out searches. Searches were limited to full texts, published after 2015, in English, and focusing on human subjects. The focus of the review was on compartmental models due to their appropriateness and prevalence in modelling HIV transmission. We required that differential equations demonstrating inclusion of HIV prevention technologies be included in the main text, supplementary information, or referenced documents. Studies analysing the impact of non-surgical, biomedical HIV prevention technologies were included in the search, and included in an accompanying paper [3] but removed from this analysis in order to ensure comparability across the three reviews. The search strategy combined keywords on HIV and AIDS, biomedical HIV prevention interventions and modelling. Data were extracted on (i) study characteristics, (ii) study methods, and (iii) model characteristics, and analysed using descriptive statistics and thematic analysis. Models were evaluated for conformity to the TRACE (TRAnsparent and Comprehensive Ecological modelling documentation) guidelines [4] as per eight criteria deemed appropriate for good practice in model development.

(iii) Quantitative preference elicitation
A recent systematic review by Beckham et al. (2021) focused on quantitative preference elicitation research for HIV prevention [5]. Upon reviewing the exclusion and inclusion criteria for the review, we found that their scope was inclusive of ours. With permission, we used their search results to extract relevant information from a subset of studies found in their review. 
Beckham et al. (2021) conducted their search in PubMed, Web of Science and CINAHL. Searches were limited to peer-reviewed literature, with no restrictions on publication date or language. They included papers that presented data on HIV-negative, people of unknown HIV status and HIV-positive pregnant women receiving prevention of mother-to-child-transmission (PMTCT), covering all types of prevention technologies and interventions, and using any type of quantitative preference elicitation methods. For the purposes of our analysis, we only focused on the subset that included HIV-negative people and on non-surgical, biomedical prevention technologies. Quality of included studies was assessed using the PREFS checklist [6] and the Newcastle-Ottawa Scale (NOS) [7] for assessing the quality of non-randomised studies in meta-analysis. Full texts of remaining articles were reviewed, retained and analysed. We extracted data on study characteristics, methods and findings and analysed using descriptive statistics and thematic analysis. 

(2) Survey
The survey was set up using an online platform [8]. Survey respondents were initially identified through the three literature reviews, based on the first, second and last authors for all papers identified. The research team then reviewed the list and added names of others known to be working on research in this area. 
A first round of the survey was initially sent out to a total of 252 researchers in December 2020 (78% of which were identified from the literature reviews). As part of the survey, respondents were asked to list other relevant researchers. This list was reviewed in February 2021 and, after excluding duplicates, 26 new researchers were identified. A second round of the survey was conducted with these additional researchers in February 2021. While we directly contacted a total of 278 researchers, the total number of individuals reached by the survey is unknown, as respondents were encouraged to forward the online survey link to other relevant researchers.  

(3) Stakeholder Consultation
[bookmark: _Hlk107480460][bookmark: _Hlk107480389]The central aim of our research project was to capture research gaps and suggest research priorities. As a result, we needed to consult a range of stakeholders involved in the ‘lifecycle’ of evidence production and uptake, including actors commissioning and producing research, actors using the evidence to formulate policies and design prevention products, as well as those affected by policy decisions and product availability. Consequently, we invited stakeholders representing a range of sectors: academia, research organisations, international organisations, patient and advocacy groups, national governments, non-governmental organisations, consultancy and technical assistance organisations, donor organisations and industry. Academic actors were identified through the literature reviews. An initial list of non-academic actors was compiled by the research teams at the London School of Hygiene & Tropical Medicine, UNAIDS and IAVI. We held pre-meeting consultations with a number of key organisations working in this area for input on the content of the meeting and the participant list, including the World Health Organization, the Joint United National Programme on HIV/AIDS (UNAIDS), the AIDS Vaccine Advocacy Coalition and the University of Washington. Efforts were made to ensure we capture a broad set of views. In addition to inviting participants from abovementioned sectors, we also ensured that stakeholders represented organizations from high-income countries and low- and middle-income countries, and that there was participation across genders. No explicit targets were set for proportions of participants from different groups. 
The stakeholder meeting was held on 15 March 2021 through the online platform Zoom and 100 stakeholders attended (including the research team). Prior to the meeting, participants received the three literature reviews and findings from the survey described in Components 1 and 2 in written form, as well as a short video summary [9]. During the meeting, the research team presented an abridged version of the findings and invited a panel of speakers representing national HIV programmes, advocacy organisations, and donors to discuss perspectives on priorities for health economic evidence. 
Participants were then divided into four groups, ensuring a balance of representation from different sectors in each group, and were asked to reflect on three key areas: gaps in research, priorities, and recommended next steps. Notetakers summarised the groups’ discussion into slides which were then presented to the plenary group, where further discussion was facilitated. Participants were also invited to contribute to the dialogue through the chat function of the online platform.
The meeting and breakout groups were recorded and comments from the online chat were saved. After the meeting, the research team listened to the recordings and took notes in bullet point form. While the notes were not verbatim, we ensured that every point made by every participant was captured. Notes were reviewed against the recordings multiple times and were eventually coded thematically. Themes were not pre-identified from the literature reviews but rather stemmed from the stakeholder meeting itself. The process of identifying themes was iterative. As a research team we reviewed the notes and discussed the main themes that came up during the discussions. We then coded the notes according to these themes. After these were coded, the main author read the notes again, reviewed the codes initially used, made some modifications to the codes, and then recoded certain notes where necessary. The final coded notes were reviewed, discussed by the research team, and used as the basis of the broad recommendations presented in our paper. 
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SUMMARY REPORT:
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1. MEETING OVERVIEW

1.1. Meeting context 
On March 15th, IAVI, UNAIDS, and LSHTM hosted a virtual meeting, with financial support from USAID, to elicit feedback from stakeholders on research gaps and priorities in the field of the economics of biomedical, non-surgical HIV prevention products. Prior to the meeting, gaps in the published literature were identified through literature reviews that summarised evidence on costs, cost-effectiveness, impact and user preferences for HIV non-surgical biomedical technologies. Recent and ongoing research was also mapped out through a survey of identified researchers working in this area. The results of the literature reviews and survey were summarised in pre-stakeholder meeting background documents and slides. Invitations were sent to survey respondents, plus a network of stakeholders that were identified through additional outreach, including researchers, implementers, policymakers, representatives of industry, donors, and community representatives. Over 90 participants representing diverse geographies attended the stakeholder meeting and contributed their insights on existing gaps and proposed priority areas, recommendations and next steps. 

This document summarises the discussions that took place during the meeting. We recommend that it be read alongside the results from the literature reviews and survey, which are summarized in the following video: https://www.youtube.com/watch?v=0H7WTsuBpi8.

1.2. Meeting framing 
Presentations by Dr. Paula Munderi and Prof. Fern Terris-Prestholt from UNAIDS and Sergio Torres Rueda from LSHTM set the stage for the meeting. Presenters highlighted that there have been many recent advancements in HIV prevention with more options than ever before on the horizon, including oral pre-exposure prophylaxis (PrEP), long-acting injectable PrEP, the recently-approved dapivirine ring, the promise of more topical PrEP options, and a pipeline of broadly neutralising antibodies (bNAbs). But gaps remain in delivering products to the people who need them: 1.5 million new HIV infections were reported in 2020, signalling that something is missing between science and its implementation. 
Costs, preferences and impact matter. Understanding these factors can help us address product uptake challenges faced in the past. The high costs and low uptake of the female condom, for instance, can be traced to less desirable attributes that could have been identified early in the research and development process. As this example highlights, for products to fulfil their promise, it is critically important to understand key economic questions that inform the delivery of technologies to beneficiaries.
Following introductory comments, a stakeholder panel was convened to highlight diverse perspectives on priorities for health economic evidence. Panellists included Dr. Connie Osborne, the Director General of the National HIV/AIDS/STI/TB Council in Zambia; Rosemary Mburu, the Executive Director of WACI Health; Susanna Baker, Branch Chief from the Health Finance and Economics in the Office of HIV/AIDS; and Daisy Ouya, Communications Advisor with AVAC. 

1.3. Meeting agenda 
	14:00 – 14:05 (CET)
	Welcome and introduction
Dr. Paula Auberson-Munderi, UNAIDS
 

	14:05 – 14:20 (CET)
	Presentation of findings of review and surveys
Sergio Torres-Rueda, London School of Hygiene and Tropical Medicine
 

	14:20 – 14:40 (CET)
	Panel/Q&A: Stakeholder perspectives on priorities for health economic evidence
Moderator, Shelly Malhotra, IAVI
 

	14:40 – 15:20 (CET)
	Breakout group discussions
Review gaps, priorities & recommendations for moving the field forward

	15:20 – 15:55 (CET)
	Reporting back and large group discussions
Chair, Prof. Graham Medley, London School of Hygiene and Tropical Medicine
 

	15:55 – 16:00 (CET)
	Wrap up & meeting closing
Prof. Fern Terris-Prestholt, UNAIDS
 





2. CRITICAL GAPS IDENTIFIED

Through a panel discussion and structured breakout group dialogue, several gaps in current health economic research efforts were identified:
Poor understanding of preference heterogeneity: Existing research often does not stratify by sub-population, risk profile or geography, which are important given substantial heterogeneity in preferences for different products as well as service delivery models by sub-populations and across settings. For instance, while integrated health service delivery may be preferred by some groups, delivery of services outside of health facilities may be preferred by others, including some stigmatised groups. In other settings, stigma outside of health facilities may be greater. Research must be designed so as to capture such heterogeneity in preferences.
While a proportion of the research focuses on specific populations acquiring HIV in select settings, some groups that are particularly vulnerable – due to unequal opportunities, social exclusion, unemployment or precarious employment (and other social, cultural, political, legal and economic factors) that make them more susceptible to HIV infection— are understudied, including transgender women and pregnant people and people who breastfeed. There are also gaps in understanding non-sexual transmission, given the dearth of research on vertical and intravenous transmission. 
Role of community gatekeepers: Alongside neglected populations, there remains a lack of research on other important actors whose preferences can impact product uptake among priority groups. This includes heterosexual men and other partners, peers and ‘community gatekeepers’ who can influence the social acceptability of products and practices, as well as policymakers and providers who can serve as an enabler for access to technologies.
Geographical gaps: Most research in sub-Saharan African takes place in a few countries - primarily South Africa and Kenya. Given these contexts may not be representative of other settings in the region or other regions, a need for more diverse geographic representation was identified, including greater focus on Western and Central Africa, Latin America, and Eastern Europe and Central Asia. 
Equity considerations: Decision-making must factor equity considerations. New technologies may have specific delivery requirements, for example intramuscular injections for long-acting cabotegravir (CAB-LA), which require health care worker administration or out-of-pocket costs that have an impact on accessibility, demand, and equitable uptake. Equity and efficiency trade-offs are hard to parameterise and require data at the beneficiary level. Currently, however, studies often do not capture heterogeneity at the beneficiary level to facilitate understanding cost and impact by demographic, socio-economic and geographic differences. 
Scope of service delivery & above service level costs: Data on cost and cost-effectiveness tends to focus on standard facility-based delivery models. Where available, existing research on packages of interventions is typically not empirical and mostly consists of mathematical and optimisation models, which generally do not stratify by sub-population, risk profile or geography. Additionally, there are gaps in research on the: 
a) Effects of integration and leveraging existing delivery platforms for new HIV prevention technologies.
b) Impact of innovative delivery modalities, such as private sector, over-the-counter (e.g. for on-demand PrEP), postal delivery, self-care, telehealth, community-delivery models, and mixed-delivery models.
c) Above-service level costs, including programme management, which can be substantial but are often not properly quantified. 
Complexity of practice: Much of the health economic literature fails to acknowledge complexity of use behaviours, including: 
a) Dynamic use practices over time: Studies often assume continuous use of technologies like PrEP over long periods of time rather than taking into account more dynamic approaches that reflect evolving prevention needs throughout individuals’ life-course, including post-exposure prophylaxis (PEP) strategies and short-term use.
b) Diversity of prevention landscape: Cost-effectiveness analyses often use limited comparators, focusing on one product at a time. However, the prevention landscape is becoming increasingly diversified, which impacts prioritisation decisions.  There is a need for more data on uptake, effectiveness and cost-effectiveness within the evolving context of product choice, including models that consider the use of multiple interventions simultaneously.
Costing data & assumptions: Cost assumptions used in studies are often not generalisable and do not reflect the realities of how specific population groups access different services. Moreover, there is often limited comparability of findings due to different methods used, setting-specific data, and divergent assumptions. Costing studies in one setting need to be adjusted for price fluctuations and other costs to be useful in other settings; however, there is a lack of simple and clear transferability frameworks. 
Ancillary interventions: Little is known about the cost structure and impact of ancillary interventions — such as demand generation, stigma reduction, awareness raising, targeting population groups, social marketing, and digital approaches — on cost effectiveness and impact. Implementing interventions first with most at-risk groups can often appear to be cost-effective, however, there is a lack of data on the investments required to reach priority groups. Because effectiveness in certain groups can depend heavily on such ancillary interventions, the costs of these modes of delivery need to be accounted for to properly estimate cost-effectiveness. This includes activities needed to facilitate beneficiaries going on and off technologies when needed, and to support their adherence once on treatment.
Real-world applicability of modelling: Cost-effectiveness research is often not responsive to specific policy questions, such as those related to societal and consequential macroeconomic costs (and savings) from different forms of prevention. Additionally, many cost-effectiveness analyses do not include budget impact analyses directly conveying the financial implications of new technologies. Too often, studies use data from small-scale studies, pilots and trials which do not reflect implementation realities in specific populations. While ancillary interventions are often included as part of trials, they are not always financed once a technology is introduced at scale into a health system, hindering the real-world applicability of data. Additionally, analyses often do not consider the perspectives of diverse payers over time or the impact of cost-sharing. In certain settings, donors fund technologies in the medium-to-long term, whereas in other settings, costs are covered by national governments. Patient costs, particularly, those that may hinder the accessibility of technologies, are also often not captured systematically. 
[bookmark: _Hlk72522284]Methodological divergence in thresholds: Analyses often use different outcome metrics — for example disability-adjusted life years (DALYs) averted, infections averted, etc. — and there is inconsistency in use by type of analysis or decision. Furthermore, there is limited consensus in terms of methods for calculating national-level cost-effectiveness thresholds. In the absence of clarity on appropriate cost-effectiveness thresholds, some propose focusing on alternative decision rules. Others propose approaches rooted in national budgets, reflecting what individual countries can afford and are willing to pay under specific constraints. Further discussion is needed on appropriate outcome measures for cost-effectiveness and their relevance to thresholds.

3. PRIORITIES, RECOMMENDATIONS AND NEXT STEPS

Based on these gaps, participants identified several key priorities and recommendations: 
Exploring preference heterogeneity: More data is needed on preferences disaggregated by population and by setting, considering a range of prevention technologies. In particular, it is important to understand: a) how certain attributes determine utilization, adherence, and impact in different groups; b) heterogeneity in how costs and benefits are distributed across different groups; and c) the trade-offs and willingness to pay of different groups. Understanding the role of cultural norms and social networks in determining prevention practices and the eventual impact from products is important. Mixed-methods approaches that include a qualitative component can help in the interpretation and analysis of effectiveness data, particularly reasons for uptake and continuation of use, and the role of broader contextual and societal factors.
Strengthening the focus on neglected groups, modes of transmission, and contexts: To support understanding of heterogeneous preferences and cost effectiveness, expanded research in neglected populations is needed. This includes:
· Neglected population groups — such as pregnant people and people who breastfeed, transgender women, and individuals who use drugs. In the absence of specific research in certain target groups, it is important to include these groups in broader research, for instance by including transgender women in studies that target cis-gender women or the general population. 
· Community enablers and gatekeepers, whose preferences can impact priority groups. This includes partners, peers, providers, family members, policymakers and others who can influence the social acceptability of, access to, and uptake of products. 
· Non-sexual modes of transmission, including vertical and intravenous transmission, which are currently under-studied. 
· Diverse geographies, by inclusion of a greater number of countries across sub-Saharan Africa, particularly in Western and Central Africa, as well as in other regions including Latin America, Central Asia, and Eastern Europe. 
Ensuring an equity focus: Enhanced efforts are needed to understand what types of products, service delivery models and ancillary interventions will contribute to more equitable outcomes for vulnerable populations. Identifying the social behavioural determinants behind why some access services and others do not is a critical priority. This requires more complex models that look at the intersections between different actors and how they affect preferences. Alternative types of cost-effectiveness analyses, such as distribution cost-effectiveness analysis or extended cost-effectiveness analyses, could bridge potential gaps between cost-effectiveness, financial risk protection and equity. 
To move towards more equitable distribution, it is important also to look at user perspectives and to systematically assess barriers and user costs that can deter uptake of prevention interventions. Behavioural economics can also play a critical role in understanding why some individuals do not access services even when they are available, particularly among key populations, including men who have sex with men, sex workers, transgender people, people who inject drugs and prisoners and incarcerated people. Additionally, relevant data must be systematically built into surveys and routine data collection systems to adequately address equity considerations. When collecting data with hard-to-reach communities such as the transgender community, engaging clinicians, researchers and community advisors from these same communities can be critical in improving trust.
Defining optimal delivery pathways: People’s trajectory in terms of prevention is not necessarily linear or uniform. Investment in robust analyses of preferred delivery pathways is therefore important, including a focus on the following areas: 
· Delivery models for diverse groups: More evidence is needed to inform understanding of which delivery models are optimal for specific populations and technologies. 
· Integration strategies: Improved evidence on the integration of prevention technologies into packages of interventions is needed. This includes integration between HIV prevention and other care-seeking areas, such as family planning, sexually transmitted infection (STI) treatment, and opiate substitution therapy. 
· Non-traditional delivery models: Additional evidence is needed on alternative delivery models — including decentralised, telemedicine, private pharmacy-based models, and others — to compare impact and cost-effectiveness. Lessons can be learnt from other technologies. For instance, for PEP indications, the ‘morning after pill’ can offer a helpful analogue for exploring diverse service provision strategies, including mixed provision, private over-the-counter provision, and provision at public health care facilities. 
To facilitate examination of diverse delivery pathways data collected must be granular enough to allow for multiple types of analyses and exploration of efficiencies, for example, for analysis of the costs of integration versus stand-alone interventions.
Impact of demand and utilization: Alongside these efforts, strengthening the focus on the role that demand, utilization, and adherence metrics play in determining cost effectiveness, including through behavioural economics research, is also critical.
Reflecting complexity and diversity in the prevention landscape: Cost-effectiveness and preference elicitation research needs to reflect the growing complexity in the prevention space:
Diversity in the prevention landscape: Comparing PrEP against a do-nothing comparator no longer reflects the choices currently available to health systems and patients. The interrelations, trade-offs, and incremental cost-effectiveness across different HIV prevention interventions must be examined. This includes comparisons with other biomedical, non-biomedical, and ancillary measures. Family planning can afford helpful lessons on approaches to evaluation in the context of choice across a wide range of prevention products and modalities. Additionally, there is a need for comparisons across a broader range of treatment and non-HIV interventions to inform resource allocation decisions.
Dynamic practice: Analyses of PrEP and other technologies must better reflect targeted needs, wants, and practices in a dynamic fashion. Greater attentiveness to changing preferences over time is important. This includes preference evolution before and after product experience, at different stages of individuals’ life course, and as the prevention landscape changes. 
Improving costing data: 
Efforts are needed to expand costing data collection. Costing inputs across a range of geographic settings and service delivery strategies are needed. Strengthening local capacity to routinize primary data collection will be key. This will require working with governments to incorporate routine data collection into service delivery systems, such as in patient health record-keeping. Alongside these efforts, it is important to strengthen comparability frameworks across contexts so that data from one setting can more effectively be used to inform policy change in other settings where data is lacking.  
There are several specific areas in which costing data must be expanded:
· Patient costs, particularly those with an impact on affordability and accessibility. 
· Ancillary costs, including strategies needed to reach diverse groups and the costs of switching patients between technologies. 
· Above-service delivery costs across different settings. 
While above-service delivery costing is methodologically complex, funders such as the Bill and Melinda Gates Foundation (BMGF) are already engaged in this area. Others are carrying out resource alignment work to link accounting systems so that above-site and programme management costs can be mapped. Further work is needed to leverage, link with, and expand upon these existing efforts. 
Increasing the relevance of health economic data: Greater attentiveness is needed to ensure health economic evidence is gathered and packaged in a way that supports relevant decision-making processes. 
· Perspective in economic evaluations: Definitions for what is considered ‘cost-effective’ may depend on the specific payer (donor, national government, patient, etc) and cost-sharing arrangements. For instance, using cost-effectiveness thresholds that reflect national health system-level trade-offs may be inappropriate if prevention technologies are donor-supported and not competing for funding with other types of health interventions. 
· Real world evidence: More data are needed to understand differences in both costs and effects when going from pilot projects or trials to roll out at scale in ‘real world’ settings. This includes efforts to validate predictive models using empirical data obtained after interventions have been rolled out.
· Stage of decision-making: To adequately inform decision-making, it is important also to calibrate efforts to the stage of product development. Before products are developed, for instance, threshold analyses can be helpful in assessing the maximum a product could cost for it to be cost-effective (or conversely the minimum effectiveness it could have). As products are closer to launch, budget impact or willingness-to-pay assessments may become more relevant.
Methodological alignment: Several areas were identified in which further methodological alignment would be helpful:
· Further alignment is needed to define what data is needed to accurately capture equity considerations in cost-effectiveness analyses, including data on sexual orientation, gender identity, race, ethnicity, wealth inequality, and immigration status. 
· As incidence declines in many areas, prevention interventions will appear less cost-effective. Further discussion is needed to evaluate the continued appropriateness of cost-effectiveness thresholds in the context of overall declining incidence in many areas, and to align on which thresholds might be best suited to address specific policy questions. 
· Comparability and generalisability of findings are hindered by methodical divergence and setting-specific data and assumptions. Simple and clear transferability frameworks are needed to strengthen comparability across contexts, so that when data is lacking, data from one setting can more effectively be used to inform policy changes in other settings.  

Standardized frameworks: To address these and other identified methodological and content gaps, the development of standardized frameworks and methodological approaches for health economic work was proposed. Such a framework could be applied by those funding and implementing research and could include strategies for integrating equity, demand generation, and above facility costs, as well as for addressing other gaps and priorities identified. 
Establishing a working group across partner organizations focused on health economic efforts was proposed as a next step in seeking further alignment and coordinating follow on actions.

4. CONCLUSIONS

On March 15, 2021, UNAIDS, IAVI, and LSHTM convened the Stakeholder Meeting on Biomedical HIV Prevention: Defining a Health Economic Research Agenda, which brought together diverse global leaders and experts to identify critical health economics research gaps and priorities to inform decision-making junctures along the development-to-uptake continuum. Participants identified several key gaps, related to both the scope and methods applied in current health economic research efforts. 
Poor understanding of preference heterogeneity and limited health economic evidence in key population groups and geographies were identified as critical gaps during the meeting.  Improved approaches for capturing the dynamics of heterogeneity – either across equity-related strata or based on other population distinctions emerged as a key priority. The need for expanded approaches to understand preferences and impact within a rapidly evolving context of product choice and based on dynamic use behaviours over time was highlighted. Gaps in evidence on optimal delivery strategies were also highlighted. Alongside improved understanding of the costs, cost-effectiveness and impact of different service delivery strategies, a need for evidence on ancillary and above-service costs was also highlighted.

To address these gaps, participants made several priority recommendations:
· Enhance efforts to bridge evidence gaps in neglected populations and to address equity considerations, including exploring alternative methodological approaches to address financial risk protection
· Systematically build equity considerations into surveys and routine data collection systems 
· Expand research among neglected populations 
· Increase the focus on the role that demand, utilization and adherence metrics play in determining cost effectiveness
Participants called for an expanded focus on understanding optimal delivery pathways for diverse groups, including examining preferences, cost-effectiveness, and the impact of integrated service delivery strategies and as well as non-traditional delivery approaches. Efforts should reflect the growing complexity and diversity in the prevention landscape, exploring the interrelations, trade-offs, and incremental cost-effectiveness of different HIV prevention, ancillary, and non-HIV related interventions. 
To address these and other identified methodological and content gaps, the development of standardized frameworks and methodological approaches for health economic work was proposed. Increased investment in data collection on patient, service delivery, ancillary, and above-service delivery costs across settings was seen as a critical enabler of these efforts. 
Additionally, participants called for a stronger focus on the real-world applications of evidence by engaging policymakers and other consumers of health economic evidence to identify key questions and understand how evidence can be designed and packaged for genuine impact. Participants also highlighted the need to feed evidence from implementation back into future evidence generation efforts. Finally, participants highlighted the need for improved linkages across ongoing health economic and data collection efforts and expanded platforms to enable coordination across actors working in the health economic space. 

Further actions are needed to implement findings from this meeting and overall effort. As a critical next step, a manuscript will be developed, highlighting priority action items and defining a research agenda to advance key recommendations.  


5. ACRONYMS

	BMGF
	Bill and Melinda Gates Foundation 

	bNAb
	Broadly neutralizing antibodies

	CAB
	Cabotegravir 

	DALY
	Disability-adjusted life years 

	LA
	Long-acting

	LSHTM
	London School of Hygiene and Tropical Medicine

	PEP
	Post-exposure prophylaxis 

	PEPFAR
	U.S. President’s Emergency Plan for AIDS Relief 

	PrEP
	Pre-exposure prophylaxis 

	STI
	Sexually transmitted infection

	UNAIDS
	Joint United Nations Programme on HIV and AIDS

	USAID
	United States Agency for International Development 






[bookmark: _Toc125650675]Appendix 3: Articles found in multiple systematic literature reviews 

The following papers were retained for analysis in both the (i) cost and cost-effectiveness review and the (ii) HIV transmission modelling review. 
Adamson BG, L.; Barnabas, R. V.; Carlson, J. J.; Kublin, J.; Dimitrov, D. Competing biomedical HIV prevention strategies: potential cost-effectiveness of HIV vaccines and PrEP in Seattle, WA. Journal of the International AIDS Society. 2019;22(8):e25373. 
Akudibillah GP, A.; Medlock, J. Maximizing the benefits of ART and PrEP in resource-limited settings. Epidemiology & Infection. 2017;145(5):942-56. 
Alsallaq RAB, J.; Cleland, C. M.; Hallett, T.; Inwani, I.; Agot, K.; Kurth, A. E. The potential impact and cost of focusing HIV prevention on young women and men: A modeling analysis in western Kenya. PLoS ONE [Electronic Resource]. 2017;12(4):e0175447. 
Bernard CL, Owens DK, Goldhaber-Fiebert JD, Brandeau ML. Estimation of the cost-effectiveness of HIV prevention portfolios for people who inject drugs in the United States: A model-based analysis. Plos Medicine. 2017;14(5).
Bernard CL, Brandeau ML, Humphreys K, Bendavid E, Holodniy M, Weyant C, et al. Cost-Effectiveness of HIV Preexposure Prophylaxis for People Who Inject Drugs in the United States. Ann Intern Med. 2016;165(1):10–9. 
Bórquez A, Guanira JV, Revill P, Caballero P, Silva-Santisteban A, Kelly S, et al. The impact and cost-effectiveness of combined HIV prevention scenarios among transgender women sex-workers in Lima, Peru: a mathematical modelling study. Lancet Public Heal. 2019;4(3):e127–36. 
Cremin I, McKinnon L, Kimani J, Cherutich P, Gakii G, Muriuki F, et al. PrEP for key populations in combination HIV prevention in Nairobi: a mathematical modelling study. Lancet Hiv. 2017;4(5):E214-E22.
Cremin IM, F.; Jewell, B. L.; O’Reilly, K. R.; Hallett, T. B. Seasonal PrEP for partners of migrant miners in southern Mozambique: A highly focused PrEP intervention. Journal of the International AIDS Society. 2015;18 (Supplement 3) (no pagination)(19946). 
de Montigny S, Adamson BJS, Masse BR, Garrison LP, Jr., Kublin JG, Gilbert PB, et al. Projected effectiveness and added value of HIV vaccination campaigns in South Africa: A modeling study. Sci. 2018;8(1):6066.
Glaubius R, Ding Y, Penrose KJ, Hood G, Engquist E, Mellors JW, et al. Dapivirine vaginal ring for HIV prevention: modelling health outcomes, drug resistance and cost-effectiveness. J Int AIDS Soc. 2019;22(5):e25282. 
Glaubius RLH, G.; Penrose, K. J.; Parikh, U. M.; Mellors, J. W.; Bendavid, E.; Abbas, U. L. Cost effectiveness of Injectable Preexposure Prophylaxis for HIV Prevention in South Africa. Clinical Infectious Diseases. 2016;63(4):539-47. 
Li JP, L.; Gilmour, S.; Gu, J.; Ruan, Y.; Zou, H.; Hao, C.; Hao, Y.; Lau, J. T. A mathematical model of biomedical interventions for HIV prevention among men who have sex with men in China. BMC Infectious Diseases. 2018;18(1):600. 
MacFadden DRT, D. H.; Mishra, S. Optimizing HIV pre-exposure prophylaxis implementation among men who have sex with men in a large urban centre: a dynamic modelling study. Journal of the International AIDS Society. 2016;19(1):20791. 
Mitchell KM, Lépine A, Terris-Prestholt F, Torpey K, Khamofu H, Folayan MO, et al. Modelling the impact and cost-effectiveness of combination prevention amongst HIV serodiscordant couples in Nigeria. AIDS. 2015;29(15):2035–44. 
Nichols BE, Boucher CAB, van der Valk M, Rijnders BJA, van de Vijver DAMC. Cost-effectiveness analysis of pre-exposure prophylaxis for HIV-1 prevention in the Netherlands: a mathematical modelling study. Lancet Infect Dis. 2016;16(12):1423–9. 
Shen M, Xiao Y, Rong L, Meyers LA, Bellan SE. The cost-effectiveness of oral HIV pre-exposure prophylaxis and early antiretroviral therapy in the presence of drug resistance among men who have sex with men in San Francisco. BMC Med. 2018;16(1):58. 
Smith JAA, S. J.; Harris, K. L.; McGillen, J. B.; Lee, E.; Garnett, G. P.; Hallett, T. B. Maximising HIV prevention by balancing the opportunities of today with the promises of tomorrow: a modelling study. The Lancet HIV. 2016;3(7):e289-96. 
van de Vijver DAMC, Richter A-K, Boucher CAB, Gunsenheimer-Bartmeyer B, Kollan C, Nichols BE, et al. Cost-effectiveness and budget effect of pre-exposure prophylaxis for HIV-1 prevention in Germany from 2018 to 2058. Euro Surveill. 2019;24(7). 
van Vliet MM, Hendrickson C, Nichols BE, Boucher CA, Peters RP, van de Vijver DA. Epidemiological impact and cost-effectiveness of providing long-acting pre-exposure prophylaxis to injectable contraceptive users for HIV prevention in South Africa: a modelling study. J Int AIDS Soc. 2019;22(12):e25427. 
Ying R, Sharma M, Heffron R, Celum CL, Baeten JM, Katabira E, et al. Cost-effectiveness of pre-exposure prophylaxis targeted to high-risk serodiscordant couples as a bridge to sustained ART use in Kampala, Uganda. J Int AIDS Soc. 2015;18(4 Suppl 3):20013.


[bookmark: _Toc125650676]Appendix 4: Preferences for HIV prevention technologies: a literature review of quantitative preference elicitation methods

Abstract
Quantitative preference elicitation methods involve quantifying stated preferences for a product or service attribute often in relation to alternative attributes. As the product landscape for HIV prevention technologies rapidly changes, it is increasingly important to understand what evidence is available on user preferences for these technologies and which areas require further research to inform product development and service delivery. The aims of this review were to summarise the literature on preferences for non-surgical, biomedical HIV prevention technologies, with a focus on quantitative preference elicitation methods, and to identify knowledge and methodological gaps.
We built on a previous systematic review of preferences for HIV prevention technologies (Beckham at al 2020) and focused on (i) populations with HIV-negative or unknown HIV status, (ii) HIV prevention technologies that were biomedical and non-surgical, e.g., pre-exposure prophylaxis (PrEP) and vaccines, and (iii) quantitative preference elicitation methods, e.g., discrete choice experiments (DCE). For each included record, we reviewed the full manuscript and extracted data on the study characteristics, methods, and main results.
We included 35 records and found that most studies assessed preferences for oral PrEP followed by topical and injectable PrEP and finally vaccines. One-fifth of studies also explored dual protection of PrEP against sexually transmitted infections and unintended pregnancy. The majority of studies were based in low-and-middle-income countries (LMIC), especially Eastern and Southern Africa. A similar number of studies were conducted among general and key populations in both LMICs and high-income countries. The most common preference elicitation method was conjoint analysis using ranking or rating scores, with DCE applied in only a handful of studies. Nearly all studies measured preferences for product-related attributes, with fewer studies assessing attributes related to service delivery. High efficacy, no to minimal side effects, and low cost and affordability were strongly valued attributes across technologies, regions, and populations. In PrEP studies, preference for multi-purpose protection against unintended pregnancy was also reported among women. Preferences varied widely for the form of PrEP, including oral pills, gels, vaginal rings, injectables and implants, and the corresponding dosing frequency. 
Important knowledge gaps included the lack of evidence on preferences for PrEP implants and broadly neutralising antibody-generating vaccines and attributes related to service delivery and product adherence. Preferences among individuals with high HIV prevalence or risk or with prior use of HIV prevention products also require further research. Evidence on preference heterogeneity by behavioural and social characteristics was limited. Important methodological gaps pertained to sample representation and limited use of DCEs. 



Introduction
Quantitative preference elicitation methods involve quantifying stated preferences for a product or service attribute often in relation to alternative attributes. As the product landscape for HIV prevention technologies rapidly changes, it is increasingly important to understand what evidence is available on user preferences for these technologies and which areas require further research to inform product development and service delivery. The aims of this review were to summarise the literature on preferences for non-surgical, biomedical HIV prevention technologies, with a focus on quantitative preference elicitation methods, and to identify knowledge and methodological gaps.

Methods
Beckham et al. (2020) published a systematic review of preferences for HIV prevention technologies. Due to close alignment in the scope of research, the current review builds on the work by Beckham et al. by further exploring a subset of the literature identified. While we use their search strategy, publication list, and findings on quality assessment, we include a fuller synthesis of the literature for a narrower range of HIV prevention technologies and summarise key knowledge and methodological gaps. 

Inclusion criteria, search strategy, and data extraction
In brief, Beckham et al. used the following inclusion criteria in their search strategy: 
· Population: HIV negative or unknown HIV status, or HIV-positive pregnant women receiving prevention of mother-to-child transmission (PMTCT).
· Intervention: HIV prevention technologies or technologies used in combination with HIV prevention that are currently available or under development, e.g., pre-exposure prophylaxis (PrEP), including oral pills, gels, rings and suppositories, implants, and injectables; vaccines; voluntary medical male circumcision (VMMC); condoms; PMTCT; voluntary counselling and testing (VCT); and HIV self-testing (HIVST).
· Methods: quantitative preference elicitation methods, e.g., discrete choice experiments (DCE), conjoint analysis, best-worst scaling, contingent valuation, willingness to pay (WTP), and willingness to accept (WTA).

Beckham et al. conducted searches until May 2020 in PubMed, Web of Science, and CINAHL. From 6,944 records identified from searches, 84 records were included (see Figure S2.1).

From the records identified by Beckham et al., we applied additional exclusion criteria and excluded:
· Population: HIV-positive pregnant women receiving PMTCT.
· Intervention: HIV prevention technologies that are nonbiomedical (e.g., condoms) or surgical (e.g., VMMC), or technologies used in combination with HIV prevention (e.g., VCT, HIVST). 

For each included record, we reviewed the full manuscript and extracted data on the author, year, setting, population, form of technology, preference elicitation method, product or service attributes, content validation method, sampling strategy, inclusion criteria, sample size, sample size justification, statistical analysis, sub-group analysis, and main results.

Quality assessment
Beckham et al. conducted a quality assessment for each manuscript using the PREFS checklist and Newcastle-Ottawa Scale (NOS) [6, 7]. The PREFS checklist was used to assess the purpose of the study, respondent sampling, explanation of assessment methods, findings, and significance testing. The version of NOS adapted by the authors evaluated sample representativeness, sample size, non-respondents, validity of preference elicitation, heterogeneity, and statistical testing. Their findings on quality assessment are summarised in this review for the included studies. 

Results
From the 84 records identified in the Beckham et al. systematic review, we included 35 records, with the majority of records excluded due to the population (e.g., HIV-positive status) or technology (e.g., non-biomedical, surgical, non-HIV prevention). Figure SA2.1 presents the PRISMA diagram. Study characteristics and quality assessment are summarised in Table SA2.1. 
Study characteristics
Form of technology
Most studies measured preferences for only one form of technology (n=22, 63%), while the remaining studies evaluated two or more technologies. The highest proportion of studies assessed preferences for oral PrEP (n=16, 46%) [10-25]. Other forms of PrEP included topical gels or liquids, i.e. microbicides (n=12, 34%) [19, 21, 22, 26-33]; injectables (n=10, 29%) [10-12, 15, 17, 19, 20, 22, 24, 25]; rings or suppositories (n=8, 23%) [15, 17, 21, 22, 24, 34]; and implants (n=1, 3%) [15]. One study considered vaginal-based products more broadly [35]. Seven studies explored dual protection of PrEP against sexually transmitted infections (STI) and unintended pregnancy. Nine studies (26%) measured preferences for a vaccine [36-44], though none explored preferences for broadly neutralising antibody (bNAb)-generating vaccines. 
Study years ranged from 1998 to 2020, with time trends in technologies reflecting parallel changes in the policy or product development landscape. Specifically, the majority of vaccine studies were from the 2000s, while most PrEP studies were from the 2010s. 
Setting and population
The majority of studies (n=21, 60%) were conducted in low-and-middle-income countries (LMIC), with the remaining studies administered in high income countries (HIC) (n=14, 40%). Studies were based in five of the seven UNAIDS regions. Most studies were conducted in Western and Central Europe and North America (n=14, 40%), with a substantial majority (n=11) from the United States. Eight studies (23%) were located in Eastern and Southern Africa, including six studies from South Africa. Studies were also done in Latin America and the Caribbean (n=7, 20%), Asia and the Pacific (n=7, 20%), and Eastern Europe and Central Asia (n=2, 6%). No studies were done in Western and Central Africa and Middle East and North Africa. 
Figures SA2.2 and SA2.3 summarise studies by their regions or income groups, populations, and technologies. Studies conducted in HICs were all done in Western and Central Europe and North America, with eight studies including key populations (men who have sex with men [MSM], n=6; injecting drug users, n=4) and nine studies including general populations (adolescent girls and young women [AGYW], n=2; adult women, n=3; and adult women and men, n=4). Studies conducted in LMICs were predominantly based in Eastern and Southern Africa (n=8) and were conducted among both key populations (n=14) and general populations (n=9). Among key populations, the most frequently studied sub-groups were MSM (n=10) and sex workers (n=7). Other key populations consisted of transgender women (n=5), injecting drug users (n=1), and fisherfolk (n=1). A high number of studies included AGYW (n=5), adult women (n=2), or adult women and men (n=3). Other sub-groups from general populations included serodiscordant couples (n=1).  

Methods
Preference elicitation method
Conjoint analysis was the most common method identified (n=18, 51%) [10-13, 21, 23, 25, 27, 29-31, 36-42]. In conjoint analysis, participants are presented with alternative scenarios, with a combination of product or service delivery attributes included in each scenario and asked to rank or rate the scenarios by preference [45, 46]. Six studies (17%) applied DCE [15-17, 22, 32, 35], where participants are presented with multiple choice sets of alternative scenarios and tasked with selecting their preferred scenario for each choice set. One study (3%) used best-worst scaling, which involves indicating the best and worst scenarios across multiple choice sets [28]. 
Six WTA studies (17%) were included, mainly using closed-ended dichotomous or categorical response questions to quantify willingness to use attributes [19, 20, 24, 26, 33, 34]. Similarly, WTP studies, which include contingent valuation, used closed-ended questions or dichotomous choice questions across a range of values to assign monetary values to attributes (n=4, 11%) [14, 18, 43, 44].
Attributes
Attributes assessed across studies are summarised in Table SA2.2. Nearly all studies measured preferences for product-related attributes (n=34, 97%), while a lower proportion of studies (n=11, 31%) assessed attributes relating to service delivery. 
Across technologies, the most common type of product attributes included the form of technology (n=20, 57%), efficacy (n=21, 60%), side effects (n=19, 54%), price or affordability (n=18, 57%), and dosing frequency (n=17, 49%). Other attributes included medical prescription requirements (n=3, 9%), level of clinical assessment (n=2, 6%), duration of protection (n=10, 29%), and level of dosage (n=1, 3%). Some attributes were specific to certain technologies. Studies assessing topical and suppository forms of PrEP included timing of use (n=5), shape, colour or composition (n=4), mode of application (n=3), level of discretion during sex (n=3), and refrigeration requirements (n=1). Co-formulation of PrEP with STI protection and contraceptives were also explored (n=7). Vaccine-specific attributes included protection across virus clades (n=5), temporary vaccine-induced seropositivity (n=3), and proportion of social contacts vaccinated (n=2).
Service-related attributes included dispensing location (n=9, 26%), dispensing frequency (n=4, 11%), waiting time (n=4, 11%), HIV testing frequency (n=3, 9%), dispensing provider (n=2, 6%), provision of adherence support (n=2, 6%), and co-delivery with sexual and reproductive health services (n=1, 3%).
Studies often conducted formative research to identify attributes and validate the experimental design, including through literature reviews (n=14, 40%), interviews or focus groups with intended users (n=16, 46%), interviews with stakeholders (n=10, 29%), and piloting (n=7, 20%). Ten studies (29%) did not specify whether any formative studies were undertaken.
Sampling strategy
Most studies reported using convenience sampling (n=27, 77%), while random sampling (n=4, 11%) and respondent driven sampling (n=1, 3%) were rarely applied. 
In terms of inclusion criteria for study participation, eligibility based on age (n=29, 83%) followed by HIV-negative or unknown HIV status (n=15, 43%) were most commonly used. Some studies also screened based on sexual behaviour, including recent sex (n=9, 26%), recent condomless sex (n=2, 6%), and frequent sex (n=1, 3%). Prior use of biomedical HIV prevention products was used as an exclusion criterion in three studies (9%).
Statistical and sub-group analysis
Statistical analysis varied by preference elicitation methods. Studies using DCE included mixed logit (n=5) and multinomial logit (n=2) models. Conjoint analysis studies most often included a mean and relative score or rank (n=12), while the best-worst scaling study used rank ordered logit. Most WTP and WTA studies employed logistic regression (n=4). Across methods, the majority of studies explored preference heterogeneity through sub-group (n=20) and latent class analysis (n=5).

Quality assessment
Beckham et al reported findings from their quality assessment, with the results for the 35 studies included in the current review described here (Table SA2.3). The mean PREFS score was 3.37 of 5, which is considered average quality. Most studies provided sufficient explanation of preference elicitation methods (n=34, 97%), statistical approaches (n=30, 86%), aims and objectives (n=28, 80%), and findings (n=24, 69%). Very few studies included adequate description of the response rate and comparability between respondents and non-respondents (n=2, 6%). 
The mean NOS score was 4.5 of 8. In terms of sampling, the majority of studies (n=29, 83%) were considered to be somewhat representative of the average target population. Most studies used an appropriate statistical method (n=29, 93%) and explored heterogeneity in outcomes among participants (n=24, 69%). Half of studies described a rigorous formative process to validate their instrument (n=17, 49%). Justification for the sample size based on power or feasibility (n=6, 17%) and assessment of differences between respondents and non-respondents (n=2, 6%) were rarely provided. 

Preferences for pre-exposure prophylaxis
Form and dosing frequency: Preferences for the form of PrEP (n=15) and dosing frequency (n=13) were described in most studies, with preferences varying widely based on the forms of PrEP included.
Thirteen studies assessed one form of PrEP, while the remaining studies (n=13) assessed multiple forms of PrEP. Among studies including one form of PrEP, five studies evaluated dosing frequency as an attribute, with two studies reporting preference for less frequent dosing. In Brazil, Ecuador, and Peru, MSM showed higher preference for on-demand rather than daily administration of topical PrEP [27]. A study with AGYW in South Africa and Zimbabwe found that daily use of a vaginal product was less preferred to on-demand or monthly use [35]. The remaining studies did not report strong preferences regarding dosing frequency for topical [30] or oral PrEP [13, 23].
[bookmark: _Hlk122033717]Among studies assessing multiple forms of PrEP (n=13), five of ten studies reported preference for injectables compared with oral pills [12, 20, 22, 24, 25], gels [22], or suppositories [22, 24]. In South Africa, an injectable was preferred by FSWs, adolescent girls, and adults in the general population compared with the oral pill, gel, or vaginal ring [22]. High willingness to use injectables over pills was also reported in a WTA study among AGYW in South Africa and Kenya [24]. Thai MSM observed a preference for a daily pill or monthly injection, rather than an on-demand pill or injection every two months [25]. Injectables every three months were preferred compared with oral pills among MSM in the United States [20]. In a multi-region study, injectables were preferred across key and general populations, whereas daily or on-demand oral pills were strongly disliked [12]. 
Alternatively, three of five studies reported preference for gels compared with oral pills [19], suppositories [21, 28], or injectables [19]. In Mexico, FSWs preferred gel or oral-based PrEP over vaginal rings or liquid formulations, and monthly over on-demand or daily dosing [21]. In Thailand, MSM and transgender women reported a higher preference for gels compared with suppository formulations, and within these products, preference for on-demand use compared with daily administration [28]. WTA studies also reported high willingness to use rectal gels compared with pills or injectables among MSM in Vietnam [19].
Preferences for the form and dosing frequency were found to differ by age [19, 20, 24], sex and gender identity [15, 22, 28], location [17, 21, 27], engagement in sex work [22, 28], sexual behaviour [20, 30, 32, 35], and prior exposure to HIV prevention and contraceptive products [17, 24]. In Vietnam, older MSM were more likely prefer an injectable over the oral pill and gel [19]. Among fisherfolk in Uganda, women were more likely than men to prefer condoms rather than new HIV prevention technologies [15]. A study in Thailand found that on-demand PrEP use was especially preferred among MSM compared with transgender women, and among non-sex workers compared with sex workers  [28]. In South Africa and Zimbabwe, preferences were influenced by the frequency of sex, with less sexually active women showing less preference for daily administration and more sexually women showing less preference for on-demand use [35]. Kenyan women with previous exposure to placebo forms of vaginal-based products through a clinical trial had a stronger preference for injectables compared with product-naïve women [17].
Protection: Twelve studies on PrEP reported preferences related to efficacy of HIV prevention. High efficacy was consistently reported to be important across populations [13, 15, 17, 21, 23, 27, 28, 30, 32, 35], with some heterogeneity in preferences observed. Thai MSM and transgender women involved in sex work showed stronger preferences for high efficacy compared with non-sex workers [28]. In the United States, MSM with lower educational attainment reported higher willingness to use a form of PrEP with less efficacy [20]. Stated preferences also varied based on partner status or HIV risk, with high efficacy less important among women in stable partnerships and more important among women with perceived HIV risk [32]. 
Seven studies assessed preferences for multi-purpose prevention technologies, with all studies reporting a positive preference for dual protection against unintended pregnancy [15, 17, 22, 29, 31, 32, 35]. Protection against STIs was also assessed in five studies and was reported to be in South Africa [22], Uganda [15], and the United States [29]. Two studies also included the duration of protection as an attribute, with one study among AGYW in the United States reporting positive preferences for longer protection [29].
Clinical and pharmacological attributes: Studies also assessed preferences for clinical and pharmacological attributes, including side effects (n=11), requiring a medical prescription (n=3), level of clinical assessment (n=2), and drug dosage (n=1). Most studies reported that experiencing no or minimal side effects from PrEP was important across populations [13, 17, 23, 27, 29-31, 35]. In South Africa, adult men showed a stronger preference for having no side effects and FSWs showed a stronger aversion for nausea-related side effects [22]. In terms of requiring a prescription from a clinician, preference for a prescription was reported among key populations in Thailand [28] and Brazil, Ecuador, and Peru [27]. In contrast, another study among MSM and transgender women in Peru reported preference for PrEP use without a prescription [30]. The intensity of clinical assessment [10, 11] and drug dosage were not considered to be important attributes [27].
Price: Twelve studies measured the effect of price and affordability on preferences for PrEP. Low costs [13, 14, 18, 21, 23, 26, 27, 32] and high affordability [10, 11] were preferred across populations. Employment status influenced WTP, with higher WTP reported among employed adult women in South Africa [32] and wealthier MSM in Canada [18]. In the United Kingdom, higher WTP was reported among MSM who were at higher risk of HIV infection based on reported behaviours [14].
Attributes specific to topical or suppository formulations: Studies assessing topical or suppository formulations, such as gels, liquids and rings, also included attributes that were specific to these technologies. Five studies examined preferences for discretion of use, with three studies reporting strong positive or negative preferences for this attribute. Two studies among AGYW in the United States and southern Africa reporting a positive preference for low partner awareness during sex [29, 35]. Alternatively, a study in Brazil found high WTA gel-based formulations that were noticeable to their partners, with greater WTA among older and wealthier women [26]. In sub-group analysis, South African women experiencing difficulties negotiating condom use with their partners reported higher preference for discretion of use [32].
Three studies assessed the timing of topical application among women, with more immediate application before or after sex preferred [29, 31, 33]. In the United States, higher preference was observed among women who reported previous condom use [31] or a non-steady partner [33]. Three studies also explored preferences for the mode of application. AGYW in South Africa and Zimbabwe, especially younger age groups, showed a negative preference for finger application versus disposable or reusable application [35]. Similarly, Brazilian women reported higher WTA values for topical formulations if packaged with an applicator [26].
Physical attributes were also evaluated in a handful of studies, with preferences among women for translucent colouring [26, 29] and a thicker composition for gels or more brittle composition for suppositories [33, 34]. 
Service delivery attributes: Approximately one-quarter of PrEP studies examined preferences for attributes related to service delivery, including the dispensing location (n=7), dispensing frequency (n=4), and type of provider (n=2). In comparison with non-HIV clinics and pharmacies, a multi-region study reported negative preference for collection at ART clinics [12]. MSM in Thailand preferred collection at pharmacies rather than health clinics [25]. In Malawi, FSWs favoured collection at family planning clinics or NGO drop-in centres versus health, mobile, or STI clinics; collection every two months versus every one or three months; and male versus female providers [16]. The same study also reported strong preferences for shorter waiting times [16]. 
Three studies explored preferences for HIV testing requirements alongside PrEP use, with two studies reporting preferences for HIV testing every 6 months compared with monthly testing [12, 25]. In Malawi, FSWs preferred PrEP integration with cervical cancer screening and family planning, but disliked integration with risk counselling [16]. Other attributes included services to support PrEP adherence, such as self-management tools, peer support, or tele-support, but strong preferences for these attributes were not observed [10, 11].
Comparison across attributes: When considering relative importance across attributes, efficacy was consistently ranked as one of the most important attributes, followed by no side effects (Table SA2.4a).

Preferences for vaccine
Form and dosing frequency: Among the nine vaccine studies, five studies measured preferences for injectable versus oral vaccines, with the form of vaccine not found to be an important determinant of uptake in the United States [37-40] and Canada [42]. Strong preferences were also not reported for dosing frequency [37, 38, 40, 42].
Protection: Higher efficacy of vaccines was strongly preferred across the eight studies that included the attribute, including by general and key populations in the United States [37-40], Canada [38, 42], and Thailand [36, 41, 44]. Among the general population in Thailand, higher WTP was shown for a vaccine with 95% efficacy compared with 50% efficacy [44]. Eight studies evaluated the duration of protection, with a longer period consistently preferred. In Thailand, preference for a ten-year-period compared with a one-year-period was reported among MSM, transgender women, and sex workers. Similar preferences were found among immigrants, MSM, and injecting drug users in the United States and Canada [37-39, 42].
Clinical and pharmacological attributes: Six of seven studies reported strong preferences for a vaccine with no side effects compared with minor side effects, such as aches and fevers [36, 37, 39-42]. Among a multi-population study in the United States and Canada, preference for no side effects was reported among Thai immigrants, MSM, and injecting drug users [38].
Price: Eight studies assessed the cost of a vaccine, with two studies reporting strong preferences for low costs in the United States and Canada [40, 42] and two studies reporting WTP values. In Thailand, mean WTP among the general population was (2008) US$220 for a vaccine with 50% efficacy, 10-year protection, and no side effects [44]. WTP was higher ([2008] US$242) if the vaccine had 95% efficacy. Among the general population in Mexico, mean WTP was (2002) US$669 for a vaccine with 100% efficacy. WTP varied by sub-group, with lower WTP among older adults and higher WTP among adults who were married, wealthier, or perceived themselves as high risk [43].
Attributes specific to vaccines: Vaccine studies also measured preferences for attributes that were specific to vaccines, including cross-clade protection (n=5), temporary vaccine-induced seropositivity (n=3), and the proportion of social contacts vaccinated (n=2). A study from the United States reported preference for protection across viral clades among a sample of general and key populations [39]. A related study in the United States and Canada found that cross-clade protection was especially preferred among MSM and injecting drug users [38]. In Thailand, MSM, transgender women, and sex workers showed a strong preference for no vaccine-induced seropositivity [36, 41], and vaccination among a high proportion of social contacts [36].
Service delivery attributes: Two studies in Thailand included the dispensing location as an attribute but did not observe strong preferences for vaccination at either a private or public hospital [36, 41].
Comparison across attributes: Efficacy was consistently valued as one of the most important attributes (Table SA2.4b). No side effects and longer duration of protection were also ranked highly. 

Discussion 
The main findings of the current review were that most studies assessed preferences for oral PrEP followed by topical and injectable PrEP and finally vaccines. One-fifth of studies also explored dual protection of PrEP against STIs and unintended pregnancy. The majority of studies were based in low-and-middle-income countries (LMIC), especially Eastern and Southern Africa. A similar number of studies were conducted among general and key populations in both LMICs and high-income countries. The most common preference elicitation method was conjoint analysis using ranking or rating scores, with DCE applied in only a handful of studies. Nearly all studies measured preferences for product-related attributes, with fewer studies assessing attributes related to service delivery. High efficacy, no or minimal side effects, and low cost and affordability were strongly valued attributes across technologies, regions and populations. In PrEP studies, preference for multi-purpose protection against unintended pregnancy was also reported among women. Preferences varied widely for the form of PrEP, including oral pills, gels, vaginal rings, injectables, and implants, and the corresponding dosing frequency. 
Based on these findings, we identified the following knowledge and methodological gaps in the literature on quantitative preferences for biomedical, nonsurgical HIV prevention methods:
· Technologies: Among PrEP-based technologies, few studies assessed preferences for implants, with most studies focused on oral, topical, suppository or injectable PrEP. Studies were also limited to examining either PrEP or vaccines, but not both, meaning relative preferences for these products could not be measured. Further, no studies explored preferences for bNAb-generating vaccines. 
· Inclusion of intended users of HIV prevention products: Multiple studies were conducted among low HIV prevalence or risk populations who do not represent the target or priority population for biomedical HIV prevention products, with a quarter of studies conducted among the general population in the United States. In studies that included populations with higher prevalence or risk, such as AGYW in Eastern and Southern Africa or MSM, eligibility criteria were often based on sociodemographic characteristics and HIV status rather than sexual activity, meaning that higher risk groups in need of PrEP may be underrepresented. Further, no studies were done in Western and Central Africa, where declines in HIV incidence have stagnated. Few studies were also included among highly stigmatised sub-groups such as transgender women. Ensuring that studies are done in priority settings and populations is important to support appropriate design of HIV prevention products according to the preferences of those at risk of HIV infection and to maximise their impact on the HIV epidemic. 
· Product exposure: Some studies included previous exposure to an HIV prevention product as exclusion criteria, despite the potential influence of product familiarity on preferences. Understanding how preferences differ between product-naïve and product-experienced users is important in terms of making stated choices less hypothetical as well as measuring preference variation by prior experience.
· Sample representation and size: Most studies used convenience sampling, rather than random sampling or respondent driven sampling for marginalised populations, which could influence sample representativeness and bias preference estimates. Assessment of differences between respondent and non-respondent characteristics were also rarely given. Finally, few studies provided justification for the sample size, meaning some studies were potentially underpowered, especially in measuring sub-group preferences.
· Choice of preference elicitation method: DCE was only used in a handful of studies, which were all conducted on PrEP-based technologies in Eastern and Southern Africa. Compared with alternative preference elicitation methods, DCE is grounded in random utility theory and is a more statistically and methodologically robust approach for assessing choice behaviour. 
· Breadth of attributes: The majority of studies investigated preferences for attributes pertaining to early product development (e.g. efficacy, side effects, dosing frequency, etc.) and post-development (e.g. price). While product attributes related to topical and suppository PrEP were commonly assessed, no studies included attributes specific to PrEP injections and implants (e.g. intramuscular versus subcutaneous injections, spacing of injections, quantity of injection, size of needle). Further, a limited number of studies assessed characteristics related to service delivery, with attributes such as dispensing location, dispensing provider, and co-delivery of services requiring further investigation. Further, service delivery attributes mostly concerned initial uptake of products rather than interventions to support continued use, such as home-based delivery or phone follow-up. 
· Preference heterogeneity: While most studies examined some aspect of preference heterogeneity, sub-groups of interest were largely defined by sociodemographic factors rather than behavioural (e.g. perceived HIV risk) or social factors (e.g. HIV stigma), which are also important influencers of preferences. Most studies also did not use qualitative research in parallel with the DCE to understand factors underlying decision-making. Qualitative investigation of preferences and the influence of life course and risk perception would provide further depth to quantitative responses.
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Table SA2.1: Study characteristics and methods
	Lead author (ref no.)
	Year
	Country
	Population
	Technology
	Multipurpose technology
	Design

	Browne [35] 
	2020
	South Africa; Zimbabwe
	AGYW
	Vaginal-based product
	Contraceptive
	DCE

	Cameron [36]
	2013
	Thailand
	MSM, male and female SWs, transgender women
	Vaccine
	NA
	CA

	Dubov [10]
	2018
	Ukraine
	MSM
	PrEP – oral, injectable
	NA
	CA

	Dubov [11]
	2019
	USA
	MSM
	PrEP – oral, injectable
	NA
	CA

	Eisingerich [12]
	2012
	Botswana, India, Kenya, Peru, Uganda, Ukraine, South Africa
	Female SWs, MSM, IDU, serodiscordant couples, AGYW
	PrEP – oral, injectable
	NA
	CA

	Galea [13]
	2011
	Peru
	Female SWs, MSM, transgender women
	PrEP – oral
	NA
	CA

	Gilson [14]
	2017
	UK
	MSM
	PrEP – oral
	NA
	WTP

	Hardy [26]
	1998
	Brazil
	Women
	PrEP – vaginal gel
	NA
	WTA

	Kinsler [27]
	2012
	Brazil, Ecuador, Peru
	MSM
	PrEP – rectal gel, liquid
	NA
	CA

	Kuteesa [15]
	2019
	Uganda
	Fisherfolk
	PrEP – oral, ring, implant, injectable
	Contraceptive, STI protection
	DCE

	Lancaster [16]
	2020
	Malawi
	Female SWs
	PrEP – oral
	NA
	DCE

	Lee [37]
	2008
	USA
	Gen pop men and women
	Vaccine – oral, injectable
	NA
	CA

	Lee [38]
	2012
	Canada, USA
	Gen pop men and women, MSM, IDU
	Vaccine – oral, injectable
	NA
	CA

	Minnis [17]
	2019
	Kenya, South Africa
	AGYW
	PrEP – oral, ring, injectable
	Contraceptive
	DCE

	Morgan [18]
	2018
	Canada
	MSM
	PrEP – oral
	NA
	WTP

	Newman [39]
	2006
	USA
	Gen pop men and women, MSM, IDU
	Vaccine – oral, injectable
	NA
	CA

	Newman [40]
	2009
	USA
	Gen pop men and women, IDU
	Vaccine – oral, injectable
	NA
	CA

	Newman [41]
	2010
	Thailand
	MSM, transgender women
	Vaccine
	NA
	CA

	Newman [28]
	2016
	Thailand
	MSM, transgender female SWs
	PrEP – rectal gel, suppository
	NA
	BWS

	Oldenburg [19]
	2016
	Vietnam
	MSM
	PrEP – oral, rectal gel, injectable
	NA
	WTA

	Parsons [20]
	2016
	USA
	MSM
	PrEP – oral, injectable
	NA
	WTA

	Pines [21]
	2019
	Mexico
	Female SWs
	PrEP – oral, vaginal gel, liquid, ring
	NA
	CA

	Primrose [29]
	2016
	USA
	AGYW
	PrEP – vaginal gel, suppository
	Contraceptive, STI protection
	CA

	Quaife [22]
	2018
	South Africa
	Gen pop men and women, AGYW, female SWs
	PrEP – oral, vaginal gel, ring injectable
	Contraceptive, STI protection
	DCE

	Shrestha [23]
	2017
	USA
	IDU
	PrEP – oral
	NA
	CA

	Tang [30]
	2016
	Peru
	MSM, transgender women
	PrEP – rectal gel
	NA
	CA

	Tanner [31]
	2008
	USA
	AGYW
	PrEP – vaginal gel
	Contraceptive, STI protection
	CA

	Terris-Prestholt [32]
	2013
	South Africa
	Gen pop women
	PrEP – vaginal gel
	Contraceptive, STI protection
	DCE

	Verguet [33]
	2010
	USA
	Gen pop women
	PrEP – vaginal gel
	NA
	WTA

	Weaver [42]
	2013
	Canada
	Gen pop women
	Vaccine
	NA
	CA

	Weinrib [24]
	2017
	Kenya, South Africa
	AGYW
	PrEP – oral, ring, injectable
	NA
	WTA

	Wheelock [25]
	2013
	Thailand
	MSM
	PrEP – oral, injectable
	NA
	CA

	Whittington [43]
	2002
	Mexico
	Gen pop men and women
	Vaccine
	NA
	WTP

	Whittington [44]
	2008
	Thailand
	Gen pop men and women
	Vaccine
	NA
	WTP

	Zaveri [34]
	2014
	USA
	Gen pop women
	PrEP – ring
	NA
	WTA


AGYW, adolescent girls and young women; BWS, best-worst scaling; CA, conjoint analysis; DCE, discrete choice experiment; Gen pop, general population; IDU, injecting drug user; MSM, men who have sex with men; NA, not applicable, SW, sex worker; PrEP, preexposure prophylaxis; WTA, willingness to accept; WTP, willingness to pay.


Table SA2.2: Attributes of HIV prevention products
	Lead author 
(ref no.)
	Year
	Form
	Efficacy
	Dosing frequency
	Prescription
	Clinical assessment
	Side effects
	Duration of protection
	Dosage
	Price/cost/affordability
	Multi-purpose protection* 
	Timing relative to use†
	Discretion during sex†
	Shape†
	Colour†
	Mode of application†
	Refrigeration†
	Composition†
	 Vaccine-induced seropositivity‡
	Cross-clade protection‡
	Social contacts vaccinated‡
	Dispensing location§
	Dispensing provider§
	Dispensing frequency§
	HIV testing frequency§
	Adherence support§
	Waiting time§
	Multi-purpose services§

	Browne [35] 
	2020
	 
	X
	X
	
	
	X
	
	
	
	X
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	 

	Cameron [36]
	2013
	 
	X
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	X
	
	X
	X
	
	
	
	
	
	 

	Dubov [10]
	2018
	X
	
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	X
	
	 

	Dubov [11]
	2019
	X
	
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	X
	
	 

	Eisingerich [12]
	2012
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	X
	
	X
	 

	Galea [13]
	2011
	X
	X
	X
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	
	
	
	
	 

	Gilson [14]
	2017
	 
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Hardy [26]
	1998
	 
	
	
	
	
	X
	
	
	X
	
	
	X
	
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	 

	Kinsler [27]
	2012
	X
	X
	X
	X
	
	X
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Kuteesa [15]
	2019
	X
	X
	
	
	
	
	
	
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	 

	Lancaster [16]
	2020
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	
	
	X
	X

	Lee [37]
	2008
	X
	X
	X
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	 

	Lee [38]
	2012
	X
	X
	X
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	 

	Minnis [17]
	2019
	X
	X
	X
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Morgan [18]
	2018
	 
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Newman [39]
	2006
	X
	X
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	 

	Newman [40]
	2009
	X
	X
	X
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	 

	Newman [41]
	2010
	 
	X
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	X
	
	X
	X
	
	
	
	
	
	 

	Newman [28]
	2016
	X
	X
	X
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Oldenburg [19]
	2016
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Parsons [20]
	2016
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Pines [21]
	2019
	X
	X
	X
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	 

	Primrose [29]
	2016
	 
	
	
	
	
	X
	X
	
	
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Quaife [22]
	2018
	X
	X
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Shrestha [23]
	2017
	 
	X
	X
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	
	
	 

	Tang [30]
	2016
	 
	X
	X
	X
	
	X
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	 

	Tanner [31]
	2008
	 
	
	
	
	
	X
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Terris-Prestholt [32]
	2013
	X
	X
	
	
	
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Verguet [33]
	2010
	 
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	 

	Weaver [42]
	2013
	X
	X
	X
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	 

	Weinrib [24]
	2017
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Wheelock [25]
	2013
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	X
	
	X
	 

	Whittington [43]
	2002
	 
	X
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Whittington [44]
	2008
	 
	X
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Zaveri [34]
	2014
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	 


* Specific to PrEP. † Specific to topical/suppository PrEP. ‡ Specific to vaccines. § Specific to service delivery.


Table SA2.3: Quality assessment by Beckham et al. (2020)
	Lead author 
(ref no.)
	Year
	PREFS score
	Purpose of the study
	Respondent sampling
	Explanation of methods
	Findings
	Significance testing
	NOS score
	Representativeness of sample
	Sample size
	Non-respondents
	Validation of method
	Heterogeneity
	Statistical test

	Browne [35] 
	2020
	3
	Y
	N
	Y
	N
	Y
	6
	B
	A
	B
	B
	B
	A

	Cameron [36]
	2013
	4
	Y
	N
	Y
	Y
	Y
	4
	B
	B
	C
	A
	NA
	A

	Dubov [10]
	2018
	4
	Y
	N
	Y
	Y
	Y
	4
	B
	B
	C
	B
	A
	A

	Dubov [11]
	2019
	4
	Y
	N
	Y
	Y
	Y
	4
	B
	B
	C
	B
	A
	A

	Eisingerich [12]
	2012
	3
	Y
	N
	Y
	N
	Y
	5
	B
	B
	C
	B
	B
	A

	Galea [13]
	2011
	3
	N
	N
	Y
	Y
	Y
	4
	B
	B
	C
	A
	NA
	A

	Gilson [14]
	2017
	3
	Y
	N
	Y
	N
	Y
	5
	B
	A
	C
	A
	A
	B

	Hardy [26]
	1998
	3
	N
	N
	Y
	Y
	Y
	3
	D
	B
	C
	B
	A
	A

	Kinsler [27]
	2012
	4
	Y
	N
	Y
	Y
	Y
	5
	B
	B
	C
	A
	A
	A

	Kuteesa [15]
	2019
	4
	Y
	N
	Y
	Y
	Y
	5
	A
	B
	B
	B
	B
	A

	Lancaster [16]
	2020
	4
	Y
	N
	Y
	Y
	Y
	5
	B
	A
	C
	A
	NA
	A

	Lee [37]
	2008
	4
	Y
	N
	Y
	Y
	Y
	3
	C
	B
	C
	A
	NA
	A

	Lee [38]
	2012
	4
	Y
	N
	Y
	Y
	Y
	3
	C
	B
	C
	B
	A
	A

	Minnis [17]
	2019
	4
	Y
	N
	Y
	Y
	Y
	6
	B
	A
	B
	A
	B
	A

	Morgan [18]
	2018
	3
	Y
	N
	Y
	N
	Y
	4
	B
	B
	B
	B
	A
	A

	Newman [39]
	2006
	3
	N
	N
	Y
	Y
	Y
	3
	B
	B
	C
	B
	NA
	A

	Newman [40]
	2009
	3
	N
	N
	Y
	Y
	Y
	6
	B
	B
	C
	A
	B
	A

	Newman [41]
	2010
	4
	Y
	N
	Y
	Y
	Y
	4
	B
	B
	C
	A
	NA
	A

	Newman [28]
	2016
	4
	Y
	Y
	Y
	N
	Y
	7
	B
	B
	A
	A
	B
	A

	Oldenburg [19]
	2016
	3
	Y
	N
	Y
	Y
	N
	2
	B
	B
	B
	B
	NA
	B

	Parsons [20]
	2016
	4
	Y
	N
	Y
	Y
	Y
	5
	A
	A
	B
	B
	A
	A

	Pines [21]
	2019
	4
	Y
	Y
	Y
	N
	Y
	7
	B
	A
	A
	A
	A
	A

	Primrose [29]
	2016
	2
	Y
	N
	Y
	N
	N
	2
	B
	B
	B
	B
	NA
	B

	Quaife [22]
	2018
	4
	Y
	N
	Y
	Y
	Y
	6
	B
	B
	C
	A
	B
	A

	Shrestha [23]
	2017
	4
	Y
	N
	Y
	Y
	Y
	4
	B
	B
	C
	A
	NA
	A

	Tang [30]
	2016
	2
	N
	N
	Y
	N
	Y
	6
	B
	B
	B
	A
	B
	A

	Tanner [31]
	2008
	3
	Y
	N
	Y
	Y
	N
	4
	B
	B
	B
	B
	B
	B

	Terris-Prestholt [32]
	2013
	4
	Y
	N
	Y
	Y
	Y
	6
	A
	B
	B
	A
	B
	A

	Verguet [33]
	2010
	3
	Y
	N
	Y
	N
	Y
	4
	B
	B
	C
	B
	A
	A

	Weaver [42]
	2013
	3
	N
	N
	Y
	Y
	Y
	6
	B
	B
	C
	A
	B
	A

	Weinrib [24]
	2017
	1
	N
	N
	N
	N
	Y
	6
	B
	B
	C
	A
	B
	A

	Wheelock [25]
	2013
	2
	Y
	N
	Y
	N
	N
	2
	B
	B
	B
	B
	NA
	B

	Whittington [43]
	2002
	4
	Y
	N
	Y
	Y
	Y
	5
	B
	B
	C
	B
	B
	A

	Whittington [44]
	2008
	3
	Y
	N
	Y
	Y
	N
	4
	B
	B
	B
	B
	B
	B

	Zaveri [34]
	2014
	4
	Y
	N
	Y
	Y
	Y
	3
	B
	B
	C
	B
	NA
	A


PREFS score: N, no; Y, yes. NOS score: Representativeness of sample, A – Truly representative of the average in the target population (all subjects or random sampling), B – Somewhat representative of the average in the target population (non-random sampling), C – Selected group of users, D – No description of the sampling strategy; Sample size, A – Justified and satisfactory (based on power calculations or feasibility), B – Not justified; Non-respondents, A – Comparability between respondents and non-respondent characteristics is established, and response rate is satisfactory, B – Response rate is unsatisfactory, or comparability between respondents and non-respondents is unsatisfactory, C – No description of response rate or the characteristics of the respondents and non-respondents; Validation of method, A – Validated measurement tool, as defined by using an instrument that has been previously evaluated in the current setting or for which there is a clearly explained and rigorous instrument development process, B – Non-valid measurement tool, but the tool is available or described by authors, C – No description of the measurement tool; Heterogeneity, A – Study includes one aspect of respondent heterogeneity and its effect on preferences, B – Study includes two or more aspects of respondent heterogeneity and its effect on preferences; Statistical test, A – The statistical test used to analyse the data is clearly described and appropriate, and the measurement of the association is presented, including confidence intervals and the probability (p-value), B – The statistical test is not appropriate, not described, or incomplete.

Table SA2.4a: Relative preferences for PrEP attributes and attribute levels
	Attribute / attribute level
	Browne [35]
	Dubov* [10]
	Dubov* [11]
	Eisingerich* [12]
	Galea [13]
	Gilson†[14] 
	Hardy†[26]
	Kinsler [27]
	Kuteesa* [15]
	Lancaster [16]
	Minnis* [17]
	Morgan†[18]
	Newman [28]
	Oldenburg†[19]
	Parsons†[20]
	Pines* [21]
	Primrose‡[29]
	Quaife* [22]
	Shrestha [23]
	Tang [30]
	Tanner‡ [31]
	Terris-Prestholt [32]
	Verguet† [33]
	Weinrib† [24]
	Wheelock‡ [25]
	Zaveri† [34]
	Positive, n
	Negative, n

	Form
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oral pill
	
	X
	X
	X
	
	
	
	
	X
	
	X
	
	
	X
	X
	X
	
	X
	
	
	
	
	
	X
	X
	
	
	

	Gel 
	
	
	
	
	
	
	
	+4
	
	
	
	
	+2
	X
	
	X
	
	X
	
	
	
	+3
	
	
	
	
	3
	

	Liquid
	
	
	
	
	
	
	
	-4
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	1

	Suppository
	
	
	
	
	
	
	
	
	
	
	
	
	-2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Vaginal ring
	
	
	
	
	
	
	
	
	X
	
	X
	
	
	
	
	X
	
	X
	
	
	
	
	
	X
	
	
	
	

	Implant
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Injectable
	
	X
	X
	
	
	
	
	
	X
	
	X
	
	
	X
	X
	
	
	X
	
	
	
	
	
	X
	X
	
	
	

	Efficacy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	-1
	
	
	
	-2
	
	
	-1
	X
	
	X
	
	-1
	
	X
	X
	
	X
	-2
	-1
	
	-1
	
	
	
	
	
	7

	High
	+1
	
	
	
	+2
	
	
	+1
	X
	
	X
	
	+1
	
	X
	X
	
	X
	+2
	+1
	
	+1
	
	
	
	
	7
	

	Dosing frequency
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	On-demand
	
	X
	X
	X
	-
	
	
	
	
	
	
	
	+3
	
	
	X
	
	
	-
	+5
	
	
	
	
	X
	
	2
	

	On-demand (before sex)
	-
	
	
	
	
	
	
	+3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	

	On-demand (after sex)
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Daily
	-3
	X
	X
	X
	-
	
	
	-3
	
	
	X
	
	-3
	
	
	X
	
	
	-
	-5
	
	
	
	
	X
	
	
	4

	Weekly
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Monthly
	-
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	X
	
	
	

	Every 2-3 months
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Prescription
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	
	-6
	
	
	
	
	-4
	
	
	
	
	
	
	-3
	
	
	
	
	
	
	
	3

	Yes
	
	
	
	
	
	
	
	+6
	
	
	
	
	+4
	
	
	
	
	
	
	+3
	
	
	
	
	
	
	3
	

	Clinical assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Least demanding
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Moderately demanding
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Most demanding
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Side effects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	None
	-
	
	
	
	+3
	
	
	+2
	
	
	X
	
	
	
	
	X
	X
	X
	+3
	+2
	X
	
	
	
	
	
	4
	

	Mild or some
	
	
	
	
	
	
	
	-2
	
	
	
	
	
	
	
	X
	
	
	
	-2
	
	
	
	
	
	
	
	2

	Burning
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	

	Itching
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	

	Irritation
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Messiness
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Headache, dizziness, or nausea
	
	
	
	
	-3
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	-3
	
	
	
	
	
	
	
	
	2

	Stomach pains
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	Swelling
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vaginal wetness or discharge (some)
	+2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	1
	

	Vaginal wetnesss or discharge (a lot)
	-2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	1

	Duration of protection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	High
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Dosage
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Price
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	
	+1
	X
	X
	+5
	
	
	
	X
	+5
	
	
	X
	
	
	+1
	+4
	
	+4
	
	
	
	
	6
	

	High
	
	
	
	
	-1
	X
	X
	-5
	
	
	
	X
	-5
	
	
	X
	
	
	-1
	-4
	
	-3
	
	
	
	
	
	6

	Affordability
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Easy
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Somewhat
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hard
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Multi-purpose protection, pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	+4
	
	
	
	
	
	
	
	X
	
	X
	
	
	
	
	
	X
	X
	
	
	X
	
	
	
	
	
	
	1

	Yes
	-3
	
	
	
	
	
	
	
	X
	
	X
	
	
	
	
	
	X
	X
	
	
	X
	
	
	
	
	
	1
	

	Multi-purpose protection, pregnancy, efficacy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-2
	
	
	
	
	
	1

	High
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	+2
	
	
	
	
	1
	

	Multi-purpose protection, STI
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Yes
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Timing relative to use
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Shorter
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	X
	
	X
	
	
	
	
	

	Longer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	X
	
	X
	
	
	
	
	

	Discretion of use
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	-
	
	
	
	
	
	X
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	-
	
	
	
	
	
	

	Maybe
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Yes
	+4
	
	
	
	
	
	X
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	-
	
	
	
	
	1
	

	Shape
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bullet
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Tampon
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Tear drop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Oval
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Colour
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Transparent
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Pearl
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	White
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Gray
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Colour
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Mode of application
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Finger
	-5
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Disposable applicator
	-
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	+6
	
	
	
	
	
	
	1
	

	Reusable applicator
	+5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-6
	
	
	
	
	
	
	1
	1

	Refrigeration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Composition
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Watery
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Slippery
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Thick	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Brittle
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Elastic
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Dispensing location
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Health clinic
	
	X
	X
	X
	-
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	

	Family planning clinic
	
	
	
	X
	
	
	
	
	
	+1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	1
	

	HIV clinic
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	

	ART clinic
	
	
	
	X
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	STI clinic
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Drug treatment clinic
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	

	Pharmacy
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	CBO / NGO
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	CBO / NGO (drop-in)
	
	
	
	
	
	
	
	
	
	-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	CBO / NGO (mobile)
	
	
	
	
	
	
	
	
	
	+1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	

	Collection or home delivery
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dispensing provider
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pharmacist
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Doctor/nurse
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Male
	
	
	
	
	
	
	
	
	
	+2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	

	Female
	
	
	
	
	
	
	
	
	
	-3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Dispensing frequency
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Monthly
	
	
	
	X
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Every 2 months
	
	
	
	X
	
	
	
	
	
	+4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	1
	

	Every 3 months
	
	
	
	
	
	
	
	
	
	-4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	HIV testing frequency
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Monthly
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Every 3 months
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	

	Every 6 months
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	X
	
	
	

	Adherence support
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Self-management tools
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Peer support
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Phone support
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Waiting time
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	
	
	X
	
	
	
	
	X
	+3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	1
	

	High
	
	
	
	X
	
	
	
	
	X
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Multi-purpose services
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Risk counselling
	
	
	
	
	
	
	
	
	
	-2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Cervical cancer screening
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pregnancy testing
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Family planning
	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Attribute levels are ranked within each study based on the magnitude and direction of their coefficient from the statistical model. Green boxes indicate a positive preference with p-value<0.10; red boxes indicate a negative preference with p-value<0.10; and yellow boxes indicate a non-significant preference with p-value0.10. X indicates attribute levels for studies in which the strength of relative preferences could not be derived. * Results presented by sub-group, with overall results not available. † Willingness to pay or accept study. ‡ Confidence intervals or p-values not reported.

Table SA2.4b. Relative preferences for vaccine attributes and attribute levels
	Attribute / 
attribute level
	Cameron [36]
	Lee [37]
	Lee* [38]
	Newman [39]
	Newman [40]
	Newman [41]
	Weaver [42]
	Whittington † [43]
	Whittington† [44]
	Positive, n
	Negative, n

	Form
	
	
	
	
	
	
	
	
	
	
	

	Oral vaccine
	
	-
	X
	-
	-5
	
	-
	
	
	
	1

	Injectable vaccine
	
	-
	X
	-
	+5
	
	-
	
	
	1
	

	Efficacy
	
	
	
	
	
	
	
	
	
	
	

	Low
	-1
	-1
	X
	-1
	-1
	-2
	-1
	
	X
	
	6

	High
	+1
	+1
	X
	+1
	+1
	+2
	+1
	X
	X
	6
	

	Dosing frequency
	
	
	
	
	
	
	
	
	
	
	

	Low
	
	-
	X
	-
	+5
	
	+5
	
	
	2
	

	High
	
	-
	X
	-
	-5
	
	-5
	
	
	
	2

	Side effects
	
	
	
	
	
	
	
	
	
	
	

	None
	+3
	+2
	X
	+3
	+2
	+3
	+2
	
	X
	6
	

	Minor or some
	-3
	-2
	X
	-3
	-2
	-3
	
	
	
	
	5

	Aches and fevers
	
	
	
	
	
	
	-2
	
	
	
	1

	Duration of protection
	
	
	
	
	
	
	
	
	
	
	

	Low
	-5
	-3
	X
	-4
	-4
	-4
	-4
	
	
	
	6

	High
	+5
	+3
	X
	+4
	+4
	+4
	+4
	
	X
	6
	

	Price
	
	
	
	
	
	
	
	
	
	
	

	Low
	+4
	-
	X
	-
	+3
	+5
	+3
	
	
	4
	

	High
	-4
	-
	X
	-
	-3
	-5
	-3
	
	
	
	4

	Vaccine-induced seropositivity
	
	
	
	
	
	
	
	
	
	
	

	No
	+2
	
	X
	
	
	+1
	
	
	
	2
	

	Yes
	-2
	
	X
	
	
	-1
	
	
	
	
	2

	Cross-clade protection
	
	
	
	
	
	
	
	
	
	
	

	One type
	
	-
	X
	-2
	-
	
	-
	
	
	
	1

	Multiple types
	
	-
	X
	+2
	-
	
	-
	
	
	1
	

	Social contacts vaccinated
	
	
	
	
	
	
	
	
	
	
	

	Low
	-6
	
	
	
	
	-6
	
	
	
	
	2

	High
	+6
	
	
	
	
	+6
	
	
	
	2
	

	Dispensing location
	
	
	
	
	
	
	
	
	
	
	

	Public hospital
	-7
	
	
	
	
	+7
	
	
	
	1
	1

	Private hospital
	+7
	
	
	
	
	-7
	
	
	
	1
	1


Attribute levels are ranked within each study based on the magnitude and direction of their coefficient from the statistical model. Green boxes indicate a positive preference with p-value<0.10; red boxes indicate a negative preference with p-value<0.10; and yellow boxes indicate a non-significant preference with p-value0.10. X indicates attribute levels for studies in which the strength of relative preferences could not be derived. * Results presented by sub-group, with overall results not available. † Willingness to pay or accept study.

Figure SA2.1: PRISMA diagram
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Figure SA2.2: Pie charts of populations and technologies by region
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Figure SA2.3: Pie chart of populations and technologies by income group
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[bookmark: _Toc125650677]Appendix 5: Further results from Component 2 (online survey)

We received responses from 57 individual respondents. Thirty-two percent of respondents were not identified through the literature reviews. Of those who were identified through literature reviews, 12% worked on quantitative preferences, 59% in cost and cost-effectiveness, and 29% in HIV transmission modelling. 
Thirty-nine respondents stated that they were currently working or had recently worked on yet-to-be-published research projects, listing a total of 64 projects. After excluding two duplicate projects, we reviewed 62 projects for relevance. We identified eight outside the scope of the survey (e.g. reporting on a project focusing on HIV testing). A total of 53 relevant projects, listed by 37 respondents, were retained. 
The 37 respondents belonged to a total of 29 institutions, the majority of which were universities (72%). Most respondents (83%) belonged to institutions in high-income countries (HICs). We asked respondents to list institutions with which they were partnering in recently completed and ongoing projects. Fifty-one institutions were listed. Forty-five percent of those were universities, followed by research institutes (24%). Sixty-nine percent of these partnering institutions were in HICs. See Figure SA3.1 and Figure SA3.2 for further details.
Sixty-nine percent of projects were defined as ongoing and 31% as recently completed. The most commonly reported research approach was HIV transmission modelling (41%) followed by cost and cost-effectiveness analyses (33%). Quantitative preference elicitation only made up 13% of studies.  Thirteen percent of studies cited covered other areas of economics (randomised controlled trials, behavioural experiments, qualitative economics). 
The majority of research was carried out in Eastern and Southern Africa (61%). Kenya and South Africa were the most commonly cited countries (9 studies each), followed by Zimbabwe (n=6) and Uganda (n=3). See Table SA3.1 for a breakdown by country. Seventeen percent of studies were carried out in Asia and the Pacific. No studies were reported in Eastern Europe and Central Asia or the Middle East and North Africa. 
The most frequently studied population was men who have sex with men (22%), followed by the general population (21%), female sex workers (15%) and adolescent girls and young women (10%). Seven percent focussed on transgender people. Only 2% of studies focussed on people who inject drugs. Table SA3.2 for a breakdown by population. 
Most ongoing research projects focussed on PrEP (77%). Thirty-one percent of studies looked at oral PrEP, 14% at injectable PrEP and 32% did not specify the type of PrEP formulation. Only 5% of studies focussed on vaccines or broadly neutralising antibodies (bNAbs), each. See Table SA3.3 for a breakdown by prevention technology type.
About half (53%) of respondents stated that they were planning future research on non-surgical, biomedical HIV prevention technologies. Cost and cost-effectiveness analyses were the preferred methodological approach (43%) for future research, followed by HIV transmission modelling (33%) and quantitative preference elicitation (16%). 
Most respondents (63%) stated that future research would focus on PrEP (23% injectable, 22% oral daily, 18% oral intermittent). Nine percent each stated future work would focus on vaginal rings and multi-purpose technologies (MPTs). Only 4% stated they would on vaccines or bNAbs. See Table SA3.4.


Figure SA4.1: Breakdown of respondents and partners reported by institution type
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Figure SA4.2: Breakdown of respondents and partners reported by country




Table SA4.1: Breakdown by research settings (recently completed and ongoing research)
	Country 
	Number of research projects (recently completed and ongoing research)

	Kenya
	9

	South Africa
	9

	Zimbabwe
	6

	Uganda
	3

	Benin
	2

	Brazil
	2

	Canada
	2

	Cote d'Ivoire
	2

	India
	2

	Malawi
	2

	Thailand
	2

	United States
	2

	Zambia
	2

	Cambodia
	1

	China
	1

	Colombia
	1

	Eswatini
	1

	Ethiopia 
	1

	Indonesia
	1

	Lesotho
	1

	Mozambique
	1

	Myanmar
	1

	Nepal
	1

	Peru
	1

	Senegal
	1

	Tanzania
	1

	UK
	1

	Vietnam
	1

	Total
	60





Table SA4.2: Breakdown by population studied (recently completed and ongoing research) 
	Target population 
	Number of projects (recently completed and ongoing research)

	Men who have sex with men
	23

	General population
	22

	Female sex workers
	16

	Adolescent girls and young women
	11

	Transgender people
	7

	People accessing sexual health services
	4

	Women (pregnant and/or breastfeeding)
	4

	General 'at risk'
	3

	Infants
	3

	Serodiscordant couples
	3

	Adult women (general)
	3

	People who inject drugs
	2

	Individuals with intellectual disabilities
	1

	Migrants
	1

	Policy-makers
	1

	Prisoners
	1

	Total
	105


Note: Target populations are presented as described by respondents and are therefore not mutually exclusive.



Table SA4.3: Breakdown by prevention technology type (recently completed and ongoing research) 
	Prevention technology type
	Number of projects (recently completed and ongoing research)

	PrEP (unspecified)
	21

	PrEP (oral)
	20

	PrEP (injectable)
	9

	bNAbs
	3

	Implants
	3

	Vaccine
	3

	Vaginal ring
	2

	Infant prophylaxis
	1

	Microbicides
	1

	MPTs
	1

	Patches
	1

	Total
	65





Table SA4.4: Breakdown by prevention technology type (future research)
	Prevention technology type
	Number of projects (future research)

	PrEP (oral daily)
	17

	PrEP (oral intermittent)
	14

	PrEP (injectable)
	18

	Vaginal ring
	7

	Microbicides
	1

	bNAbs
	3

	Implants
	4

	Vaccines
	3

	MPTs
	7

	Other (non-specified)
	4

	Total
	78
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