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 12 

ABSTRACT 13 

Background:  14 

Long-acting pre-exposure prophylaxis (LA-PrEP) formulated as implants and injections offer 15 

promising alternatives to existing prevention methods for their potential simplicity, discretion, and 16 

longer dose duration. Men are important end-users of LA-PrEP, and early assessment of their 17 

preferences and willingness to use LA-PrEP could enhance downstream male engagement in HIV 18 

prevention.  19 

Methods: 20 

A discrete-choice experiment (DCE) survey was conducted with 406 men, aged 18-24, in Cape 21 

Town, South Africa, to assess LA-PrEP preferences. Men-who-have-sex-with-men (MSM) were recruited 22 

through convenience sampling and social networks, non-MSM through representative, population-23 

based sampling. The DCE evaluated five LA-PrEP attributes with 2-4 pictorially-depicted levels: delivery 24 

form, duration, insertion location, soreness, and delivery facility. In nine choice questions of 25 

experimentally-designed attribute sequences, men chose between two hypothetical LA-products. Latent 26 

class analysis (LCA) was used to explore heterogeneity of preferences and estimate preference shares 27 

for hypothetical product profiles for each class.  28 

Results:  29 

Median age was 21 (IQR 19-22); 60% completed secondary school and 48% were currently in 30 

school. Two-thirds had a primary partner, 45% reported >1 recent partner, and 47% were MSM. Men 31 

reported they would actually use most (96%) of their LA-product choices, if available. Duration was the 32 

most important product attribute: four times more important than product form. LCA modelling 33 

identified three classes. “Duration-dominant decision-makers” (46% of the group) were the largest class, 34 

and defined by significant preference for a longer-duration product. “Comprehensive decision-makers” 35 

(36%) had preferences shaped equally by multiple attributes, and preferred implants. “Injection-36 



dominant decision-makers” (18%) had strong preference for injections (vs. implant) and were 37 

significantly more likely to be MSM. When estimating shares for a 2-month injection in the buttocks with 38 

mild soreness (HPTN regimen) vs. a 6-month implant (to arm) with moderate soreness (current target), 39 

95% of “injection-dominant” would choose injections, whereas 79% and 63% of “duration dominant” 40 

and “comprehensive decision-makers”, would choose implant.  41 

Discussion:  42 

Young South African men indicated acceptability for LA-PrEP. Preferences were shaped mainly 43 

by duration, suggesting a sizeable market for implants, and underscoring the importance of product 44 

choice. Further research into men’s acceptability of LA PrEP strategies to achieve engagement in these 45 

HIV prevention tools constitutes a priority.  46 

  47 



INTRODUCTION 48 

Oral pre-exposure prophylaxis (PrEP) is a highly efficacious biomedical HIV prevention method; 49 

however, its effectiveness has been challenged by a daily dosing regimen negatively impacting 50 

adherence [1]. Long-acting (LA) PrEP delivered by implant or injection addresses user preferences for 51 

simplicity, discretion, and longer-dose duration [2]. Currently, there are several PrEP implants in 52 

preclinical development, and the first human implant study (with women) presented promising findings 53 

in the summer of 2019 [3-5]. Injectable formulations of the integrase inhibitor cabotegravir, used as 54 

PrEP, are being tested in two human phase trials: HPTN 083 with cisgender men and transgender 55 

women, and HPTN 084 with cisgender women. In May 2020, HPTN 083 ended early because of non-56 

inferiority with oral PrEP, followed by a report in July 2020 that cabotegravir injections were significantly 57 

more effective than oral PrEP. HPTN 084 results are expected in quarter 3 of 2020.  58 

Collectively, these long acting delivery platforms offer a potential variety of future HIV 59 

prevention options for men and women that cater to a variety of personal preferences and relationship 60 

circumstances. The HPTN 077 phase 2a safety, tolerability and acceptability trial of that preceded HPTN 61 

083 and 084, recently reported that acceptability for injectables was high across global settings, 62 

particularly at non-US sites. Among men, acceptability for injections was high among men who have sex 63 

with men (MSM) in the US, but lower than acceptability among females in non-US sites [6]. Male users 64 

of injectable PrEP in the ÉCLAIR study in the US similarly reported high acceptability for LA-CAB 65 

injections vs. oral PrEP in qualitative interviews [7]. Additional research to assess the acceptability of 66 

novel long-acting delivery formulations with male non-MSM end-users, has been limited [8]. Engaging 67 

men early in product development, irrespective of their sexual orientation, could provide an opportunity 68 

to measure and address acceptability, foster ownership of novel strategies, enhance potential 69 

effectiveness and impact, and broaden male engagement in the HIV continuum, a well-documented 70 

challenge in an effective 90-90-90 response [9].  71 



In sub-Saharan Africa (SSA), and South Africa specifically, the primary mode of HIV transmission 72 

is through heterosexual sex, however, most HIV prevention efforts do not successfully address 73 

heterosexual men’s HIV prevention needs, and their critical role in the cycle of HIV transmission [10]. 74 

Additionally, MSM constitute a key population for HIV prevention efforts [11], and have high HIV 75 

incidence in urban areas, and prevalence estimates of 49.5% in greater Johannesburg, 25.5% in Cape 76 

Town, and 27.5% in Durban [12-16]. Thus, in South Africa, HIV prevalence among both MSM and non-77 

MSM is high and increases with age, resulting in one-quarter (23.7%) of all men aged 35 to 39 years 78 

estimated as HIV positive [17]. Unlike women of childbearing age, many men do not have regular 79 

interaction with the health care system, and are less likely to engage in HIV prevention or care [18]. 80 

Stigma and discrimination, for MSM in particular, further inhibit use of HIV prevention services [19]. 81 

Long-acting HIV prevention methods present an opportunity to potentially increase men’s engagement 82 

in HIV prevention in this setting.  83 

We conducted a discrete choice experiment among youth aged 18-24 in Cape Town, South 84 

Africa, to explore attitudes towards and preferences for long-acting (LA) injectables and implants for HIV 85 

prevention. Using random parameters logit modelling, youth were found to have a strong preference for 86 

a longer dosing duration, and we identified some differences in preference between male and female 87 

subgroups within other attributes presented [20]. In this paper, we focused on preferences among male 88 

youth, and used multiple techniques to understand potential market segments and shifts in preference 89 

share simulations for LA PrEP methods, and how these varied with regard to sociodemographic and 90 

behavioral characteristics. These analyses contribute insight into the varying preferences among groups 91 

of young men in South Africa for LA- injections and implants among groups of young men in South 92 

Africa, and provide a stepping stone towards further integration of these essential populations of 93 

African men into HIV prevention.  94 

METHODS 95 



Study design and setting. Our discrete choice experiment (DCE) survey was implemented in 96 

several communities in and around Cape Town City Centre in 2017-2019. A detailed description of our 97 

full study sample that included female youth, results of a conjoint analysis employing random parameter 98 

logit (RPL) modelling to quantify preferences for LA-PrEP and our sampling method has been published 99 

elsewhere [20]. Briefly, we used population-based representative sampling in two townships, Nyanga 100 

and Masiphumelele, to recruit youth meeting eligibility criteria. To gather perspectives from men-who-101 

have-sex-with-men (MSM) we implemented a respondent driven sampling (RDS) approach with no 102 

geographical confines. RDS is a social networking strategy that is commonly used to access “hard to 103 

reach” populations. However, we found that RDS in this setting did not yield an adequate sample size, 104 

and supplemented RDS recruitment with direct convenience sampling [20]. Eligibility criteria included 105 

being aged 18-24 and HIV-negative per self-report. To minimize potential bias about preferences for HIV 106 

prevention, we excluded those who had participated in an HIV clinical trial and those who had used oral 107 

Pre-exposure Prophylaxis (PrEP). At the time of initial study implementation, PrEP was not available in 108 

South Africa outside of clinical trials; however, the criterium related to experience with PrEP was later 109 

removed for the MSM subsample because National PrEP programs were targeting MSM in this area 110 

through multiple demonstration projects and public clinic efforts.  111 

Procedures. Following recruitment, participants presented for their survey interview at one of 112 

the community-based research sites and were shown a 4-minute video about PrEP 113 

(https://vimeo.com/manage/222758306/general). The purpose of the video was to explain what PrEP is, 114 

and to describe that researchers wanted to understand what youth want in an HIV prevention method. 115 

Following the video, if participants were interested in participating, they completed an informed 116 

consent process and a tablet-based questionnaire. The questionnaire included nine DCE choice 117 

questions in which participants had to select one of two hypothetical HIV prevention products. This was 118 

followed by a set of questions which directly assessed preferences, as well as a set of attitudinal, 119 

https://vimeo.com/manage/222758306/general


behavioral, and socio-demographic questions. Direct preference questions included a ranking exercise of 120 

six product attributes, three of which differed from those in the DCE, and detailed questions for features 121 

specific to implants and injections. Details on the development of the DCE have been published 122 

previously [20]. In brief, the survey instrument was developed following Good Research Practices for 123 

conjoint analysis [21]. Formative research was used to guide selection of five attributes to describe the 124 

LA PrEP products: product formulation, dosing or how long the product lasts, where the product would 125 

be available, soreness from procedure, and location on body of injection/implant. Choice sets were 126 

made up of two hypothetical products characterized by the five product attributes (Figure 1). Each 127 

attribute had between two and four levels of variation, and all attribute levels were described with text 128 

and illustration. The DCE began with educational descriptions of the five product characteristics that 129 

would be explored during the survey. Following presentation of this introductory information, 130 

interviewers handed the tablet to participants to self-administer, with assistance as needed, until the 131 

choice set section was completed. A set of behavioral and attitudinal questions, including some that 132 

directly elicited product preferences, were also contained in the questionnaire, and were administered 133 

by the interviewer.  134 

For their time and transport costs, participants were compensated a minor payment ($7) 135 

approved by the Human Research Ethics Committee (HREC) at the University of Cape Town. HREC also 136 

reviewed and approved the study protocol and all data collection documents (REF number 751/2015).  137 

Analysis. Sample characteristics were summarized and compared by sexual orientation 138 

subgroup as MSM vs. MSW (only) using Chi-squared tests for categorical or Wilcoxon signed-rank tests 139 

for continuous measures. Direct assessments of preference (i.e. importance of individual product 140 

characteristics and product use disclosure considerations) were summarized and compared by sexual 141 

orientation with Chi-squared tests. We used a latent class (LC) model to analyze choice data from the 142 

DCE to explore potential heterogeneity of preferences among men [22, 23]. The LC model assumes that 143 



there are distinct classes or segments of the sample whereby the preferences among members of the 144 

same class are identical but different from other classes. The classification for each individual is 145 

unknown, but membership probabilities are estimated. The number of classes was determined by best 146 

model fit; a series of LC models were estimated with increasing number of classes (to a maximum of 5), 147 

and the optimal model was selected based on minimum Bayesian information criterion (BIC) and Akaike 148 

information criterion (AIC). All attributes were considered categorical and were effect coded, meaning 149 

zero indicated the average effect across all levels as opposed to the omitted level as in dummy variable 150 

coding. The preference for the omitted level was therefore estimated from the negative sum of the 151 

included attribute levels [24].  152 

Once the optimal number of classes was identified, we explored how select sociodemographic 153 

and behavioral characteristics influenced the probability of class membership. Based on prior research, 154 

the following 10 characteristics were hypothesized to influence preference for HIV prevention products: 155 

lifetime number of sex partners (continuous); MSM; under 21 years of age; food insecure; low 156 

educational attainment (< secondary education and not currently in school); condom used at last sex; 157 

worried about getting HIV in the next 12 months; felt it important to be able to use HIV prevention 158 

product without a partner knowing; felt it important to be able to use product without members of the 159 

household knowing; and primary sex partner has other partners (yes or don’t know vs. no or no 160 

partner). All covariates were first modelled together and only those with p≤0.10 were included in the 161 

final estimated LCM. The final normalized preference weight coefficients from the LCM were then used 162 

to calculate preference shares for hypothetical product profiles created to simulate product 163 

development scenarios. The EM algorithm implemented in STATA with the lclogit2 procedure was used 164 

for LCMs; to draw statistical inferences, as suggested by Yoo, we used the lclogit2 estimates as starting 165 

values for the lclogitml2 to obtain the final maximum likelihood output with standard errors [25]. All 166 

analyses were performed using Stata 15.0 (Statacorp, College Station, TX).  167 



RESULTS 168 

Study population. The study enrolled 406 male youth aged 18-24 (mean 20.8, median 21 years). 169 

By design, nearly half (47%, n=190) reported having sex with men (MSM), the remainder reported 170 

having sex with only women. The key characteristics of the population are presented in Table 1. MSM 171 

differed on several characteristics compared to MSW. They were more likely to have completed 172 

secondary school (70% vs. 50%) and to currently be in school (58% vs 39%), p<0.001. They were less 173 

likely to currently have a primary partner (56% vs 75%, p<0.001), and more likely to report using a 174 

condom at last sex (69% vs 55%, p=0.01). Overall, 44% of male youth had more than one sex partner in 175 

the past 3 months. Almost all men (92%) had tested for HIV, and among these 4% overall (6% of MSM) 176 

self-reported a positive status. One third (34%) said they were not worried at all about getting HIV in 177 

next 12 months; 24% reported being extremely or very worried about getting HIV. 178 

Direct elicitation of preferences. Preferences are presented in Table 2. When asked directly 179 

about the importance of six select attributes of long-acting PrEP, most men reported several features to 180 

be “very important”, including: how efficacious the product was against HIV (94%), where one has to go 181 

to get it (88%), how often one has to use it (87%) and a product’s removability if side effects were 182 

experienced (85%). Fewer male youth thought the insertion location (59%) and whether it can be used 183 

without a partner knowing (24%) were “very important.” Product efficacy, which was defined as “how 184 

well it works”, was designated as the single most important attribute to over half the men (57%), 185 

followed by removability (15%) and where you have to go to get it (13%). MSM were slightly more likely 186 

than MSW to rank efficacy as most important (64% vs 52%, p=0.04). More MSW thought it was 187 

important to be able to use prevention methods without their partner knowing compared to MSM (46% 188 

vs. 27%, p<0.001). Almost half of males (48%) said it was important to them to be able to use an HIV 189 

prevention method without a household members’ knowledge. That said, most men said they would 190 

disclose product use to their partners (69%) and household members (78%) even if the product could be 191 



used secretly. Most men (94%) reported a willingness to pay for a long-acting product, with half willing 192 

to pay at least 115 South African Rand (approximately $9.58 at an exchange of 12:1).  193 

Injection and Implant Characteristics. Preferences varied for where one would want an implant 194 

or injection to be inserted in the body (Table 2). The most popular preference for implant location, 195 

chosen by just under half of all men -- more MSM (55%) than MSW (43%) -- was the inner upper arm. 196 

The next two most preferred locations were the outer upper arm (23%) and the inner thigh (10%). The 197 

least preferred location for an implant was the bum (51%) followed by the inner thigh (15%). In contrast, 198 

the bum was selected as the second most preferred location for an injection (30%) but also as the least 199 

preferred location by a further 43% of the population. The outer upper arm was selected as the most 200 

popular location (37%). There were no differences in location preference for injections between MSM 201 

and MSW.  202 

Biodegradable implants are under development, and we asked men whether they would prefer 203 

a product that dissolved over time or one that would need to be removed. Most (70%) expressed a 204 

preference for biodegradability. Of note, a small proportion of men (5%) indicated they would not use 205 

an implant.  206 

Discrete choice modelling. Latent class (LC) analysis was used to identify preference segments in 207 

the study population. The critical first step when considering an LC analysis is to define the optimal 208 

number of classes or segments within the data. Based on several model fit indices (the Bayesian 209 

information criterion, Akaike information criterion (AIC), 3AIC and corrected AIC), the 3 class model was 210 

considered optimal. For each class, the model estimated a set of preference weights (depicted in Figure 211 

2 and detailed in Table 3) and the average membership probability for the sample across respondents.  212 

The largest class, with an average membership probability of 46%, was defined predominantly 213 

by a significant preference for a longer-acting product, and hence was deemed the “duration-dominant 214 

decision-makers” segment. Respondents in this class also preferred mild over moderate soreness during 215 



the injection/implant procedure (p=0.005), although duration was 12.5 times more important than the 216 

amount of anticipated soreness. The influence of product form on choice of a product was not as well 217 

defined, but trends suggested that men in this class most preferred a single injection (p=0.05). Product 218 

insertion/injection site on the body and the location where product could be obtained were not 219 

influential to choice (p>0.14) for this segment of male youth.  220 

The probability second largest class membership probability approximately 36%) were not 221 

particularly focused on any specific attribute, attaching similar relative importance to duration, 222 

soreness, product form, and location on the body. Hence, this segment was nicknamed “comprehensive 223 

decision-makers.” On average, this class preferred mild to moderate soreness (p<0.001), insertion in the 224 

arm over bum (p<0.001), and disliked 2-month long products, with no difference in preference between 225 

products of 6- and 12-month duration (p=0.02). Members also preferred implants over two injections 226 

(p=0.001). They did not show significant preference surrounding where the product was available 227 

(p=0.16). 228 

The third and smallest class (17%) was associated with preferences overwhelmingly focused on 229 

product form. These males disliked implants and preferred injections (p<0.0001), with slight preference 230 

for one over two injections (p=0.05). As such, this segment was termed “injection-dominant decision 231 

makers.” This class also had preference for longer duration products and opinions on where the product 232 

is available, but these opinions were significantly less important than the product form. Product form 233 

was 3.5-times as important as duration and nearly five times as important as the location where a 234 

product was made available. Men in this class preferred the product to be available at a pharmacy 235 

rather than a mobile clinic (p=0.02) or health clinic (p=0.06). Trends also seemed to indicate that this 236 

class of men would prefer the product be offered at a community location rather than by a mobile clinic 237 

(p=0.08). 238 



Preference class membership. In an attempt to understand demographic and behavioral 239 

characteristics associated with class membership, we included 10 potential covariates in the class 240 

membership probability function of our LC model. Before including all variables, we pairwise tested for 241 

correlation and found no statistical evidence of significant correlation between any two variables of 242 

interest. Three variables were found to be associated with class membership at the p<0.10 level: being < 243 

21 years of age, MSM, and having a partner with other partners. These variables were included in the 244 

final LC model. The “comprehensive decision makers” class was set as the referent. MSM had higher 245 

odds of being associated with the “injection dominant” (odds ratio [OR] 2.2, 95% CI: 1.1, 4.5; p=0.03) 246 

and “duration dominant” (OR 1.8, 95% CI: 1.0, 3.3; p=0.07) class compared to the “comprehensive 247 

decision makers” class. Men who knew or didn’t know that their primary partner had other sex partners 248 

had lower odds of being associated with the “injection dominant” class compared to “comprehensive 249 

decision makers” class (OR 0.5, 95%CI: 0.2, 0.9; p=0.06). Men under 21 years old had lower odds of 250 

being associated with the “duration dominant” class compared to “comprehensive decision makers” (OR 251 

0.6, 95% CI: 0.3, 1.0; p=0.06). 252 

Preference Shares. Preference shares were estimated with the preference weights of the final 253 

LC model to demonstrate how preferences for hypothetical product profiles within each class might shift 254 

when product attributes were changed (Table 3).  255 

Scenario 1 represented the estimated share for a hypothetical implant compared to an injection. 256 

Product A was an implant with a duration of 6 months (the minimum amount of time that is likely to be 257 

acceptable for this technology), conferring moderate soreness, and being administered in the arm at a 258 

health clinic. Product B was an injection-based product that had characteristics representative of the 259 

current regimen being tested in the HPTN 083 and 084 clinical trials of Cabotegravir: one injection 260 

administered to the bum at a health clinic every two-months with mild soreness at injection site. 261 

Comparing these products, the majority (93%) of “injection dominant” men favored the injection. By 262 



contrast, most in the “duration dominant” class (84%) and more than two-thirds of the “comprehensive 263 

decision makers” class (66%) were estimated to choose the implant.  264 

In scenario 2, we increased the duration of the implant to 12-months and kept all other product 265 

features the same as scenario 1. In response, more “duration dominant” men were expected to choose 266 

the implant (96%). There was no significant shift in the choices of “injection dominant” or 267 

“comprehensive decision makers.” 268 

For scenario 3, all characteristics were the same as in scenario 2 except the duration of the 269 

injections was increased from 2- to 6-months. In this scenario, the preferences among men in the 270 

“injection dominant” and “duration dominant” classes were similar to those in scenario 1, where the 271 

majority of the class was estimated to align their choice based on the dominating attribute preference 272 

of their class (injection or duration). The “comprehensive decision makers,” group however, was more 273 

divided, with nearly equal shares estimated to choose each product, suggesting that if the injection 274 

conferred at least 6 months of protection, this class would be as likely to choose a 12-month implant as 275 

a 6-month single injection.  276 

DISCUSSION 277 

Men, both MSM and MSW, in the HIV-endemic setting of South Africa are a critical end-user 278 

population for novel forms of long-acting PrEP. In this study we aimed to explore demand for implants 279 

and injections, and to understand more generally which attributes of a LA- product were important to 280 

different segments of male end-users. We identified several key findings. First, young men expressed 281 

strong interest in long-acting HIV prevention methods. In the stated preference portion of the survey 282 

only 5% said they would never use an implant. Secondly, three broad segments of male end-user 283 

preferences were evident and highlighted the attributes of most importance to male end-users. Product 284 

form (implant vs. injection(s)) and product duration (2, 6, 12 months) were the characteristics most 285 

important to overall preference for two-thirds of men, whereas for the substantial minority of men in 286 



the “comprehensive” group, a more holistic consideration of product characteristics was salient. Finally, 287 

when product attributes were altered in simulated scenarios of preference shares, an increase in 288 

product duration drove shifts in estimated preferences for other attributes. A sizeable proportion of 289 

men were estimated to hypothetically select an implant over an injection if the former offered 4- or 6- 290 

months of additional protection – suggesting a preference and potential future demand for this novel 291 

technology among men.  292 

Little to date is known about men and the use of implants. There is well-established global 293 

experience among women for use of implants [26] and injections for contraception [27], however there 294 

is extremely limited knowledge of implant use—for any indication—in men globally, and no known 295 

knowledge of implant use by men in South Africa. Implant products for a few different indications are 296 

available to male users, including delivery of buprenorphine to treat opioid dependence for a duration 297 

of 6 months, and a previously approved, but discontinued, product to treat prostate cancer, breast 298 

cancer, and endometriosis [28-32]. Injections are also a new product in HIV prevention, but the concept 299 

of being injected is arguably familiar to men. In these data we see evidence that a substantial proportion 300 

of men, predominantly represented in the “duration-dominant” and “comprehensive dominant” classes, 301 

would choose an implant over the injection regimen being tested in current trials. These estimates offer 302 

some evidence to implant developers that their products could be acceptable to future end-users. The 303 

external validity of DCE findings – linking hypothetical preferences to actual behavior is unknown, 304 

although DCE reportedly offer fairly good predictions into what end-users will choose to take up [33]. 305 

That said, several other factors beyond these attributes will influence behavior, particularly in the 306 

context of HIV prevention for youth, and in resource-challenged circumstances [34]. Consequently, 307 

these findings are encouraging, but several other product-agnostic social, cultural or structural factors 308 

may influence men’s future interest and demand for implants. Still, these preferences introduce a 309 



promising new direction for developing and testing the implant for use as a drug delivery platform by 310 

men in an African setting.  311 

Not all men in this study wanted the same features of a long-acting HIV prevention method, 312 

highlighting the importance of identifying population segments. Research and utilization statistics with 313 

women in the fields of contraception and HIV prevention have demonstrated that users want choice [35, 314 

36], and that when more options are available, coverage is expanded [37]. Here we report evidence that 315 

men also favor different options, and while preference shares showing an interest in for implants is 316 

encouraging, it is likewise encouraging that many men would favor injections, particularly in light of 317 

recent results demonstrating the superiority of cabotegravir injections (vs. oral PrEP) in men, including 318 

in South Africa [38]. A recently published study of HIV prevention method preference among 319 

heterosexual men in South Africa reported that 48% of men would favor LA PrEP compared to oral PrEP 320 

or condoms [39], suggesting both a demand for and potential future acceptability of LA methods, and 321 

also an interest in a diversity of approaches. A similar conclusion can be derived from acceptability 322 

research among women in Kenya and South Africa who expressed preferences before and after use of 323 

placebo versions of tablets, injections and a vaginal ring. Injections were predominantly favored, but a 324 

substantial proportion wanted to use the ring and tablets [35, 40, 41]. 325 

In this analysis, although almost a third of men seemed to evaluate multiple elements of a LA 326 

product, the product form and duration drove preferences for most men. These results echo the 327 

findings of our RPL modelling among male and female youth in this study [20], and point to the 328 

importance of several structural and socio-behavioral considerations in the lives of young men. The 329 

formative research to this study used qualitative methods to explore these issues with youth [42, 43]. 330 

Dosing duration is important for many individuals because it is linked to visits to clinics, which are over-331 

stretched public health clinics for many, and travel, waiting time and exposure to other clients and 332 

providers may raise stigma and privacy concerns. In short, going to the clinic can be, or can be 333 



perceived, as a burden, stigmatizing, and incongruent with some masculinity norms [44]. As long-acting 334 

HIV treatment strategies [45], are being considered for licensure and roll-out, important concomitant 335 

implementation issues are being raised. Long-acting injections will potentially require clinic visits for 336 

individuals who may have been successfully taking treatment for months, years, decades. The scientific 337 

community is considering innovative new ways to deliver doses, e.g. mobile shot clinics, and meet 338 

ongoing testing needs (e.g., through self-testing), to simplify the need to visit clinics.  339 

In this study preferences among MSM vs. non-MSM varied somewhat. MSM were more likely to 340 

be in the “injection-dominant” class, who more likely to want to avoid implants. Thus, MSM may not 341 

inherently dislike the option of implants, but may simply be more comfortable and familiar with 342 

injections, and familiarity has been shown to drive acceptability preference in other analyses [46]. 343 

Similarly, if MSM are already taking oral PrEP, they may be satisfied with their regimen, or less 344 

concerned about 2-monthly or quarterly clinic visits. MSM preferences in our RPL modelling similarly 345 

highlighted that MSM (and female youth) preferred injections over implants, and that MSM were keen 346 

on duration, but duration was most important for men who had sex with women [20]. In a US-based 347 

online study of over 500 MSM’s preferences for prevention, MSM voiced an overall preference for male 348 

condoms vs. other PrEP delivery platforms, and within PrEP delivery options, were approximately evenly 349 

split between tablets and a non-visible implant. Injections were less frequently selected, highlighting a 350 

difference with our MSM subgroup. The authors further note that among this US sample of MSM, HIV 351 

risk behavior was associated with implant selection – which could partially explain the difference - and 352 

that convenience, duration and privacy were other salient considerations to individual preference [8]. 353 

There are several limitations to this study that the reader should keep in mind. These data come 354 

from a DCE, and DCE’s measure hypothetical preferences for product attributes and levels, rather than 355 

acceptability rooted in actual experience. This methodology was necessary for this research since one LA 356 

injectable candidate was currently only available in phased trials, and no implant candidates were being 357 



tested among humans in Africa. There is some evidence from a small systematic review that DCEs have 358 

fairly good ability (88%) to predict use of a product that is not currently used (opt-in), and less ability 359 

(34%) to accurately predict whether an individual would not use a product (opt-out) [33]. Second, the 360 

preferences and trade-offs included in this analysis are limited to those attributes and levels included in 361 

our DCE instrument, and how these were understood and processed by our youth respondents. There 362 

may be other important components of LA PrEP that were not included. However, we completed 363 

formative research and cognitive interviews with our target population, to determine the most salient 364 

attributes and their levels. Although product effectiveness was universally important, we opted not to 365 

include this in the DCE design because we hypothesized it would dominate decision-making, and that it 366 

was unlikely that a LA product with reduced effectiveness would not be pursued by product developers. 367 

Further, we created an educational video with input, review and assistance from our youth Cabout LA-368 

PrEP to help ensure that participants were grounded in a common understanding of the concept of PrEP 369 

and specifically, development and testing of long-acting PrEP. Finally, the DCE did not compare LA-PrEP 370 

formulations to Oral PrEP, which may have enabled interesting or important preference comparisons or 371 

considerations.  372 

In conclusion, this study demonstrates that male youth in South Africa, both those who have sex 373 

with women only and MSM, are interested in LA-PrEP, with preferences defined in these data by three 374 

classes of end-users: those driven by dosing duration, those with comprehensive perspectives, and the 375 

smallest class driven by an injectable product form. Long-acting injections have just been reported as 376 

superior to oral PrEP among men and transgender women in HPTN 083 [38], and present exciting new 377 

options for HIV prevention lasting two months. The feasibility of delivery of injectable PrEP to male 378 

youth in a South African setting is currently unknown and may pose several complex implementation 379 

and policy challenges, nevertheless, end-users are interested, and likely to uptake this technology. There 380 

are several long-acting implants in development for HIV prevention, including biodegradable and 381 



removable technologies. The data in this study support the overall demand for LA injections among 382 

South African male youth, and that demand for implants will be particularly high if they offer an 383 

additional 4 to 6 months of dosing coverage above what the current injectable options offer. The 384 

interest in LA-PrEP, and the preferences expressed among these youth, highlight demand and market 385 

segments that can and should be actively engaged in the product development pipelines for both 386 

injectables and implants. As previously noted, men have too often been overlooked or missing from HIV 387 

prevention, and these data offer important insight that South African male youth must not be excluded 388 

from the LA-PrEP development movement [9].  389 

 390 

  391 
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 552 

TABLES AND FIGURES  553 

Figure 1. Attributes and levels presented in DCE Survey (reproduced from Minnis et. Al.)[20]  554 

1Two injections was included as an attribute level because it was the regimen used during HPTN 077 when this 555 
study was in development, and prior to the testing of a single injection during HPTN 083 and 084 556 

  557 

Attribute Levels 
Product form Implant One Injection Two Injections1  

  

  

Duration – 
how often you 
will need to a 
get a dose 

One dose every  
2 months 

One dose every  
6 months 

One dose every  
year 

 

   

 
 
 

Where it is 
available 

Pharmacy 
 

 

Health clinic 
 

 

Mobile clinic  
(like Tutu Testers) 
 

Community site  
(like a library or 
community hall) 

 
Soreness  
after 
injection/ 
implant 

Mild 

 

Moderate 

 

  

Location  
of injection/ 
implant 

Bum Thigh Upper Arm  

   

 



Table 1. Sociodemographic and behavioral characteristics of male participants. iPrevent Study, Cape 558 
Town, South Africa, 2017-2018. 559 

    MSW MSM  Total 
    N (%) N (%) N (%) 

Total 216 (100) 190 (100) 406 (100) 

Sociodemographic factors       
Age, years - median (IQR) 21 (19-22) 20 (19-22) 21 (19-22) 
Completed secondary school* 112 (52) 133 (70) 245 (60) 
Currently in school* 85 (39) 110 (58) 195 (48) 
Low educational attainment1* 59 (27) 25 (13) 84 (21) 
Employed* 84 (39) 53 (28) 137 (34) 
Food insecurity (past month)2* 50 (23) 69 (36) 119 (29) 
Fathered a child* 35 (16) 8 (4) 43 (11) 
Household crowding3* 45 (21) 10 (5) 55 (14) 

Behavioral factors       
Lifetime number of sex partners - median (IQR) 6 (4-10) 5 (4-10) 6 (4-10) 
Has primary partner* 161 (75) 106 (56) 267 (66) 

Primary partner has other partners4* 98 (45) 86 (45) 184 (45) 
Yes, know or suspect 40 (25) 43 (41) 83 (31) 
No 63 (39) 20 (19) 83 (31) 
Don’t know 58 (36) 43 (41) 101 (38) 

Multiple sex partners in past 3 months 88 (41) 89 (47) 177 (44) 
Ever used condoms 199 (95) 184 (98) 383 (97) 
Condom use at last sex* 119 (55) 131 (69) 250 (62) 

HIV testing and status       
Ever tested for HIV 193 (89) 180 (95) 373 (92) 
HIV status*       

Negative 175 (81) 166 (87) 341 (84) 
Positive 4 (2) 11 (6) 15 (4) 
Unknown 37 (17) 13 (7) 50 (12) 

Worried about getting HIV in next 12 months       
Extremely/very 55 (26) 41 (22) 96 (24) 
Somewhat/ a little 86 (40) 87 (46) 173 (43) 
Not at all 75 (35) 62 (33) 137 (34) 

Community of residence*       
Masiphumelele 91 (42) 6 (3) 97 (24) 
Nyanga 115 (53) 40 (21) 155 (38) 
Other 10 (5) 144 (76) 154 (38) 

1 Less than secondary education and not currently in school 
2 “Sometimes” or “often” worried about not having enough food 



3 More than 2 persons per room 
4 Proportion among those who have a primary partner 
MSW: Men who have sex with women only; MSM: Men who have sex with men 

 560 

Table 2. Direct elicitation of preferences for long-acting pre-exposure prophylaxis among male youth 561 
in Cape Town, South Africa (N=406). 562 

  N % 
Importance of attribute when selecting an HIV prevention product - "very important"   
  How well it works to prevent HIV 380 (94) 
  Where you have to go to get it 356 (88) 
  How often you have to use it 353 (87) 
  Removable if you experience side effects 346 (85) 
  Where on your body its injected or inserted 239 (59) 
  Can be used without your partner knowing 98 (24) 
Most important attribute of six rated (top 3)     
  How well it works to prevent HIV 234 (58) 
  Removable if you experience side effects 61 (15) 
  Where you have to go to get it 51 (13) 
Importance of using HIV prevention without partner knowing     
  Very important 76 (19) 
  Somewhat important 76 (19) 
  Not at all important 254 (63) 
If product could be used secretly, would tell partner anyway 316 (78) 
Importance of using HIV prevention without household knowing     
  Very important 108 (27) 
  Somewhat important 88 (22) 
  Not important 210 (52) 

Cost willing to pay for a long-acting product (South African Rand) – mean, median (IQR) 202, 115  (50-200)  
  Not willing to pay 23 (6) 

Implant characteristics 
Most preferred location for implant insertion (top 3)     
  Inner upper arm 196 (48) 
  Outer upper arm 94 (23) 
  Inner thigh 39 (10) 
Least preferred location for implant insertion (top 3)     
  Bum 206 (51) 
  Inner thigh 60 (15) 
  Lower back 36 (9) 
Biodegradability preference      
  Dissolves over time 285 (70) 
  Does not dissolve and would need to be removed 90 (22) 
 No preference 9 (2) 



  Neither - would not use an implant 22 (5) 

Injection characteristics 
Most preferred location for injection (top 3)     
  Outer upper arm 152 (37) 
  Bum 122 (30) 
  Inner upper arm 63 (16) 
Least preferred location for injection (top 3)      
  Bum 175 (43) 
  Inner thigh 52 (13) 
  Inner upper arm 28 (7) 

 563 

  564 



Table 3. Latent class model results of discrete choice experiment (N=406) 565 

  Class 1 Class 2 Class 3 

 
Duration-dominant 

decision makers 
Comprehensive 
decision makers 

Injection-dominant 
decision makers 

Class membership probability 0.46 0.36 0.17 
  Coef. 95% CI Coef. 95% CI Coef. 95% CI 
Attribute levels       

Product form   
    

Injection 0.20 (-0.06, 0.45) 0.02 (-0.12, 0.16) 1.21 (0.83, 1.59) 
Two injections -0.17 (-0.35, 0.00) -0.23 (-0.36, -0.10) 0.85 (0.49, 1.21) 
Implant -0.02 (-0.25, 0.20) 0.21 (0.05, 0.37) -2.06 (-2.71, -1.41  

Dosage Frequency       
2 Months -1.75 (-2.05, -1.44) -0.28 (-0.47, -0.09) -0.48 (-0.82, -0.14  
6 Months -0.02 (-0.16, 0.11) 0.13 (0.02, 0.25) 0.04 (-0.21, 0.29  
1 Year 1.77 (1.44, 2.10) 0.15 (-0.04, 0.34) 0.44 (0.11, 0.78) 

Where it is available  
     

Pharmacy -0.05 (-0.30, 0.21) -0.06 (-0.22, 0.10) 0.30 (-0.03, 0.63  
Mobile clinic -0.10 (-0.38, 0.17) 0.12 (-0.04, 0.29) -0.33 (-0.66, 0.01  
Health clinic 0.03 (-0.19, 0.25) -0.03 (-0.17, 0.12) -0.19 (-0.50, 0.12  
Community site 0.12 (-0.09, 0.34) -0.04 (-0.19, 0.12) 0.22 (-0.17, 0.61  

Soreness       
Mild 0.14 (0.04, 0.24) 0.27 (0.20, 0.34) -0.04 (-0.22, 0.14  
Moderate -0.14 (-0.24, -0.04) -0.27 (-0.34, -0.20) 0.04 (-0.14, 0.22  

Location on body  
     

Arm 0.10 (-0.07, 0.28) 0.22 (0.09, 0.34) -0.03 (-0.27, 0.22  
Bum 0.02 (-0.15, 0.18) -0.24 (-0.37, -0.11) 0.18 (-0.05, 0.42  
Thigh -0.12 (-0.28, 0.05) 0.03 (-0.08, 0.14) -0.16 (-0.44, 0.12  

       
Class membership predictors       

MSM 0.80 (0.09, 1.51) ref - 0.57 (-0.04, 1.19  
Partner has other partners -Yes or don't 
know -0.68 (-1.38, 0.01) ref - -0.06 (-0.62, 0.50  
Less than 21 years of age -0.39 (-1.07, 0.28) ref - -0.53 (-1.09, 0.03  
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Figure 1. Preferences weights for attributes of a long-acting PrEP product, per latent class (N=406). 568 
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Table 3. Estimated preference shares, by class, for altering long-acting PrEP scenarios 572 

SCENARIO PRODUCT PRODUCT DESCRIPTION  “DURATION 
DOMINANT” 

N = 46% 

“COMPREHENS
IVE DECISION-

MAKERS”  
N=36% 

“INJECTION 
DOMINANT” 

N=17% 

1 Product A Implant, 6-month duration, available at a clinic, moderate soreness, 
administered in the arm 0.79 0.63 0.05 

Product B Injection (single), 2-month duration, available at a clinic, mild soreness, 
administered in the bum 0.21 0.37 0.95 

   
   

2 Product A Implant, 12-month duration, available at a clinic, moderate soreness, 
administered in the arm 0.96 0.63 0.08 

 
Product B Injection (single), 2-month duration, available at a clinic, mild soreness, 

administered in the bum 0.04 0.37 0.92 
   

   
3 Product A Implant, 12-month duration, available at a clinic, moderate soreness, 

administered in the arm 0.80 0.53 0.05 

  Product B Injection (single), 6-month duration, available at a clinic, mild soreness, 
administered in the bum 0.20 0.47 0.95 
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