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Abstract
We analyzed data from 1428 users of the dapivirine vaginal ring, who participated in the MTN-020/ASPIRE phase III trial 
and subsequent open-label extension MTN-025/HOPE trial, to examine relationships between perceived ring protection, 
social disclosures, and self-reported ring adherence. In HOPE, 77% perceived the ring to be highly effective, and this view 
was associated with speaking: (a) to a greater number of people about the study, (b) with other participants, (c) to more 
people who were in favor of the ring, and (d) to more people whose opinions were valued. Reported adherence was not 
directly associated with perceived protection but was associated with disclosing to someone who was in favor of the ring. 
These findings suggest the importance of women’s internalized ideas about the protective benefits of the DVR in sharing 
information about the ring and the importance of social support on adherence.
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Introduction

Oral pre-exposure prophylaxis (PrEP) is currently the only 
approved biomedical intervention for prevention of HIV in 
women at risk of HIV [1]. Recently, the dapivirine vaginal 
ring was shown to confer moderate HIV risk reduction in 
phase III trials, with risk reduction estimated in post-hoc, 
non-randomized analyses to be substantially higher among 

women with biomarker-based evidence of high ring use 
[2–4]. As a new monthly topical prevention option, the 
ring should provide women with much needed choice for 
preventing HIV infection in the near future [2, 5]. In light 
of the recently received positive opinion from the Euro-
pean Medicines Agency (EMA), approvals are now being 
sought for use in Africa. Nevertheless, ring adherence in 
younger women has been a challenge.[2, 6–8] In studies 
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of preferences for a biomedical HIV prevention products, 
efficacy has emerged as one of the most important product 
attributes [9, 10]. Misunderstandings about the effectiveness 
of PrEP, including misconceptions that are spread amongst 
social networks, and negative social norms around use, have 
been a barrier to the use of PrEP to prevent HIV. [11–13]

Uptake and adherence to HIV prevention products includ-
ing oral PrEP and the vaginal ring have been shown to be 
related to social influences such as social support and stigma. 
Male partners, peers and family have a substantial impact on 
women’s willingness and ability to use HIV prevention prod-
ucts, including on product adherence, in both prosocial and 
detrimental manners [8, 14–18]. In studies with men who 
have sex with men (MSM) and with women, PrEP stigma 
has been a barrier to PrEP uptake [19], acceptability [20, 
21], adherence [22], and persistence [22, 23]. Therefore, it is 
necessary to understand and consider how social influencers 
might impact product use as products like the vaginal ring 
are being introduced. Given the novelty of the vaginal ring 
technology in Africa, and the knowledge of the role of social 
influencers on adoption and use of new technologies, we 
sought to understand how information is spread about the 
dapivirine ring during an open-label extension phase. This, 
in turn, can inform the next stages of technology adoption, 
following approval and real-world ring introduction.

We used quantitative data from users of the ring, that is, 
women enrolled in the MTN-020/ASPIRE phase III trial and 
in the open-label extension (OLE) MTN-025/HOPE trial, 
to assess the spread of information about the ring, and how 
this relates to self-reported product adherence and perceived 
protection.

Methods

Study Population

Our study uses quantitative data from women who partic-
ipated in both the ASPIRE and the HOPE OLE trials of 
the ring. ASPIRE was a phase III, randomized, placebo-
controlled clinical trial (2012–2015) to determine the safety 
and effectiveness of the ring to prevent HIV among sexu-
ally active, HIV-negative women [2]. The study enrolled 
2629 women between the ages of 18 and 45 years at 15 
sites in Malawi, South Africa, Uganda, and Zimbabwe. 
Women were randomized to receive either the monthly ring 
or a placebo vaginal ring and were asked to use the study 
product monthly for at least 12 months. Women returned for 
monthly follow-up visits where a new ring was provided, 
and received pregnancy testing, HIV testing, and a pack-
age of HIV/STI prevention services. Upon exiting the study, 
women were asked if they would like to be contacted about 
a future study of the ring.

HOPE was an OLE trial (2016–2018) after ASPIRE 
which had demonstrated effectiveness of the ring [2, 3]. 
HOPE enrolled former ASPIRE participants to further 
assess the ring’s safety, characterize women’s use of the 
active ring, and assess the relationship between adher-
ence and HIV protection [24]. Participants in HOPE were 
informed of the ASPIRE results as part of the dissemina-
tion activities of ASPIRE and as part of the informed con-
sent into HOPE. The HOPE study enrolled 1456 women at 
14 sites in Malawi, South Africa, Uganda, and Zimbabwe. 
To be eligible, women needed to have been a participant in 
ASPIRE, be HIV-negative at time of HOPE screening, not 
be pregnant or breastfeeding and agree to use contraception 
during the study. Women who enrolled in the study were fol-
lowed for 12 months and were offered the choice to accept 
the ring or not, at any time during the study.

Our analysis uses data from both HOPE and ASPIRE to 
assess how perceived protection of the ring influenced par-
ticipants who spoke about the trials/use of ring within their 
social networks and how these social disclosures influenced 
self-reported product adherence. First, we assessed prod-
uct disclosure before and after demonstrated effectiveness 
of the ring by comparing social disclosures in the ASPIRE 
versus the HOPE trials. Second, we assessed relationships 
within only the HOPE study between perceived ring protec-
tion, features of social disclosures and self-reported product 
adherence. We hypothesized that women who perceived the 
ring to confer high protection would have discussions with 
more people, and that they would be more likely to report 
being adherent because of their perceptions that the ring is 
highly effective.

Ascertainment of Measures

Questions about social disclosures (used as both an expo-
sure and outcome) were asked in both HOPE and ASPIRE 
at the last study visit. These included a set of survey ques-
tions about who participants had spoken to about the trial 
during their participation. Specifically, they were asked the 
number of people they had spoken to about the trial they 
were exiting (ASPIRE or HOPE) besides clinic staff and 
reported the characteristics of up to five of these individuals. 
Characteristics that were reported for each person included 
their relationship with the participant, the sex of the person 
(male/female), if the person was a participant in the same 
trial (yes/no), how important was the person’s view about 
the ring (very important versus a little or not important) and 
if the person was in favor or against the participant’s use 
of the ring (in favor versus neutral or against). We exam-
ined each of these measures dichotomously when exploring 
relationships between characteristics of each of the social 
disclosures (outcome) and self-reported adherence (expo-
sure). When examining the relationship between these 
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characteristics (exposure) and self-reported adherence (out-
come) for each participant, we created continuous measures 
defined as the proportion of the participants’ social disclo-
sures (up to five) that were in favor of the ring, whose views 
were important and that were participants in the same trial.

Subjective perception of protection was reported at 
baseline for all participants within the HOPE trial. Par-
ticipants were asked, “how much protection do you feel 
that the ring can provide against HIV” with three possible 
response options including “a little,” “some,” and “a lot.” 
We combined the responses a “little/some” versus “a lot” in 
the analysis due to the small numbers in these groups and 
to have better interpretability of results. We used “a lot” 
to measure perceived high protection. A recent publication 
indicated that the degree of HIV-1 risk reduction from the 
ring exceeds 50% and may be as high a as 75% to 91% with 
greater adherence [4]. In a sensitivity analysis, we found that 
using three categories resulted in the same conclusions (data 
not shown). Demonstrated effectiveness was not measured 
directly but we descriptively compared social disclosures 
between the ASPIRE and HOPE trials during which there 
was a change in demonstrated protection of the ring to indi-
rectly assess this.

The outcome of adherence was measured using a self-
reported rating of ring adherence from the last visit of the 
HOPE trial. Respondents were asked to “please rate your 
ability, over the past 4 weeks, to keep the vaginal ring 
inserted as instructed” with six response options (“very 
poor,” “poor,” “fair,” “good,” “very good,” and “excellent.”). 
This measure was adapted from Wilson et al. and used in 
previous trials of oral and vaginal HIV prevention products 
[25–27]. We dichotomized adherence as “very good/excel-
lent” versus “very poor/poor/fair and good” to increase inter-
pretability of results. In a sensitivity analysis, we examined 
this measure using all six response options and got similar 
results (data not shown). We use self-reported adherence 
based on previous work showing correlations between self-
reported and biological measures of adherence and because 

we used a perceived measure of protection [25]. We theo-
rized that perceived protection would be associated with 
motivation to adhere which would be better measured by 
self-assessed adherence. Furthermore, the biological meas-
ure can discriminate well between use and non-use at the 
population level but has not been validated yet to accurately 
distinguish level of use at an individual level [4].

Other covariates that were included in our analysis were 
asked at baseline in HOPE and include age, currently mar-
ried (yes/no), level of education (no schooling, primary, 
secondary, attended college), times the participant has been 
pregnant (0,1, > 1), and how often in the past 4 months the 
participant has worried about having enough food (never, 
rarely, sometimes, often) as a measure of food scarcity. The 
women were also asked, during follow-up, about disclosure 
to a partner about the trial and the ring.

Statistical Analysis

Descriptive characteristics of women who chose to par-
ticipate in both ASPIRE and HOPE were assessed overall 
and by study. Percentages and frequencies for categorical 
variables and medians with the interquartile range (IQR) for 
continuous variables were reported. We then examined char-
acteristics of each of five possible social disclosures, using 
all contacts reported as the denominator. This allowed us to 
examine, among all reported contacts, the proportion who 
were female, were also a participant, were in each relation-
ship category, had an important view, and were in favor of 
participant’s use of the ring.

Next, we used a set of models to explore relationships 
between perceived protection, social disclosures, and self-
reported adherence (Fig. 1). We hypothesized that these rela-
tionships would ultimately affect attitudes, misconceptions 
and social norms around the ring that are spread amongst 
social networks. We first estimated crude and adjusted 
prevalence ratios or count ratios for associations between 
perceived protection in HOPE at baseline (exposure), and 

Fig. 1   Conceptual model of 
relationships between perceived 
product protection, adherence, 
and social disclosures
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features of social disclosures within HOPE (outcome) that 
were reported at the final study visit. A Poisson regression 
model was used to estimate a count ratio for the association 
between perceived protection and total number of social dis-
closures as the outcome. We used a log binomial model to 
estimate prevalence ratios for the association between per-
ceived protection and each disclosure’s sex, if they were a 
HOPE participant, importance of their view about the ring, 
and if they were in favor of the ring. We used all contacts 
(participants would report up to five) as the denominator and 
used generalized estimating equations with an exchangeable 
correlation matrix to account for multiple social disclosures 
per person. Adjusted models included age, education level 
and marital status. We adjusted for these covariates based 
on an a priori hypothesis that they would be related to dis-
closure to social networks.

We then examined the proportion of disclosures with a 
particular characteristic (summarizing over the five possi-
ble disclosures) for each individual participant in relation to 
individual self-reported adherence. We used a log binomial 
model to estimate crude and adjusted prevalence ratios for 
the associations between continuous proportions with each 
characteristic (exposure) and self-reported adherence as a 
binary variable (outcome). Adjusted models included age, 
education level and marital status. Lastly, we used a simi-
lar approach using log binomial models to estimate crude 
and adjusted prevalence ratios for the relationship between 
perceived protection (exposure) and self-reported adherence 
(outcome).

Results

A total of 1432 women participated in both the ASPIRE 
and HOPE trials and were included in this analysis of social 
disclosures, perceived protection, and self-reported adher-
ence. Women were a median of 31 years old (IQR 27, 36), 
had some secondary education (N = 472; 33%) or completed 
secondary school (N = 581; 40.6%), and had more than one 
child (N = 1047; 73.1%) (Table 1). When asked about per-
ceived protection of the ring at enrolment into the HOPE 
trial, most participants responded that the ring provided a 
lot of protection against HIV (N = 1095; 76.6%), followed by 
some (N = 263; 18.4%) and a little (N = 71; 5%).

During ASPIRE, women reported disclosing participa-
tion to a median of five people (Inter-quartile range (IQR) 
3–10) compared to four in HOPE (IQR 2–5). However, 
other characteristics of social disclosures were relatively 
similar between HOPE and ASPIRE (Appendix Table 5). 
Most disclosures were to people who were female (ASPIRE 
N = 4458, 78%; HOPE N = 4094, 79%), were not in the 
trial (ASPIRE N = 4782, 84.0%; HOPE N = 4515, 87.3%) 
and were a friend (30%), partner (17%) or other family 

member (28%). Participants spoke with more individuals 
whose views about the ring were very important (ASPIRE 
N = 3750, 72.6%; HOPE N = 4257, 74.8%) and most were 
reportedly in favor of the ring (ASPIRE N = 4835, 85.0%; 
HOPE N = 4311, 83.6%). Social disclosures who were in 
favor of the ring in HOPE were more likely to also be a par-
ticipant (13.9% vs. 5.0%) and had views that was considered 
important by the participant (81.6% vs. 23.3%) (Appendix 
Table 6). Compared to ASPIRE, social disclosures in HOPE 
who were in favor of the ring were less likely to be female 
(ASPIRE 83% vs. HOPE 80%), be a participant in the study 
(ASPIRE 18% vs. HOPE 14%), a husband or primary part-
ner (ASPIRE 18% vs. HOPE 15%), and have an opinion 
viewed by the participant as very important (ASPIRE 85% 
vs. HOPE 82%), although these differences were not statisti-
cally significant.

Table 2 shows the association between perceived protec-
tion at entry into the HOPE trial in relation to social disclo-
sures that were reported at the end of the study. Perceived 
protection was associated with disclosing to individuals 
who were in favor of the ring (PR 1.04; 95% CI 1.00, 1.08), 
whose opinion of the ring was important, irrespective if it 
was a negative or positive opinion, (PR 1.12; 95% CI 1.05, 
1.19), and to individuals who were also participants in 
HOPE (PR 1.56; 95% CI 1.22, 2.00). Perceived protection 
was not associated with sex of the disclosure. Participants 
who perceived a lot of protection from the ring at base-
line also spoke to a greater number of people about HOPE 
(Count ratio 0.20; 95% CI 0.15, 0.26), adjusting for age, 
marital status, and education. Yet, the participant’s perceived 
protection of the ring was not directly associated with their 
self-reported product adherence (PR 1.08; 95% CI 0.98, 
1.20) (Table 3).

Table 4 shows relationships between characteristics of 
social disclosures and self-reported product adherence. Dis-
closing to a higher proportion of people who were in favor of 
the ring was associated with higher self-reported adherence 
(PR 1.11; 95% CI 1.00, 1.23), after adjusting for covariates. 
Conversely, we did not find an association between the num-
ber of social disclosures, the proportion of social disclosures 
who were also study participants or the proportion who had 
a view that was very important, and self-reported product 
adherence.

Discussion

Characteristics of social disclosures were similar between 
the HOPE and ASPIRE trials, although participants in 
ASPIRE disclosed to a higher number of people. In HOPE, 
perceived protection was associated with having more social 
disclosures and having social disclosures who were in favor 
of the ring, had an opinion that the participant viewed as 
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Table 1   Descriptive 
characteristics at enrollment 
visit in HOPE of women who 
participated in both HOPE and 
ASPIRE trials (N = 1432)

*Missing partner knows about study N = 56; partner knows about vaginal ring in study N = 56; HIV status 
of partner N = 56; chose to participate due to effectiveness N = 4; how much protection can the ring provide 
N = 2.Adherence N = 1

Median (IQR) N (%)

Age 31 (27, 36)
Currently Married
 Yes 675 (47.1)
 No 757 (52.9)

Education level
 No Schooling 15 (1.0)
 Primary school, not complete 141 (9.8)
 Primary school, complete 102 (7.1)
 Secondary school, not complete 472 (33.0)
 Secondary school, complete 581 (40.6)
 Attended college or university 121 (8.5)

How many times has the participant been pregnant
 0 60 (4.2)
 1 324 (22.6)
 >1 1048 (73.1)

Worries about having enough food to eat in the last 4 weeks
 Never 1058 (73.9)
 Rarely (once or twice) 222 (15.5)
 Sometimes (3-10 times) 119 (8.3)
 Often (>10 times) 33 (2.3)

Partner knows about HOPE
 Yes 1069 (77.7)
 No 306 (22.2)
 Not sure 1 (0.1)

Partner knows offered vaginal ring in HOPE
 Yes 941 (68.4)
 No 432 (31.4)
 Not sure 3 (0.2)

HIV status of partner
 Positive 37 (2.7)
 Negative 812 (59.1)
 Don’t know 527 (38.3)

Chose to participate in HOPE because the ring can protect against HIV
 Yes 1404 (98.3)
 No 24 (1.7)

How much protection do you feel that the ring can provide against HIV
 A little 71 (5.0)
 Some 263 (18.4)
 A lot 1095 (76.6)

Rate your ability, over the past 3 weeks to keep the vaginal ring inserted
 Did not accept 196 (13.70)
 Very poor/Poor/Fair 66 (4.61)
 Good 242 (16.91)
 Very good 216 (15.09)
 Excellent 711 (49.69)
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important, and who were also a participant in HOPE. Those 
who disclosed to people who were in favor of the ring 
were more likely to report being more adherent. However, 

perceiving the ring as highly protective was not directly 
associated with better self-reported ring adherence.

Table 2   Adjusted and unadjusted prevalence ratios (PR), count ratios and 95% confidence intervals (Cis) for the association between perceived 
protection of the ring (exposure) and attributes of social disclosures (outcomes) within HOPE

Bold = P < 0.05
**Adjusted for age, education level and marital status; importance of viewpoint missing 5; sex of social disclosure missing 8; in favor of ring 
missing 8

A little or some protec-
tion (N = 1216)

A lot of protection 
(N = 3944)

Unadjusted Adjusted**

N (%) N (%) PR (95% CI) PR (95% CI)

Was the social disclosure in favor of the ring
 Against/ Neutral 21 (28.5) 553 (71.4) 1 1
 In favor 967 (22.5) 3332 (77.5) 1.05 (1.01, 1.09) 1.04 (1.00, 1.08)

How important was the social disclosure’s view about the ring
 Very important 802 (66.0) 2935 (74.5) 1.12 (1.05, 1.20) 1.12 (1.05, 1.19)
 Not/ a little important 414 (34.0) 1004 (25.5) 1 1

Social disclosure was also a participant in HOPE
 Yes 106 (8.7) 543 (13.8) 1.52 (1.20, 1.93) 1.56 (1.22, 2.00)
 No 1110 (91.3) 3401 (86.2) 1 1

Sex of social disclosure
 Male 252 (20.8) 818 (20.8) 0.99 (0.90, 1.09) 0.99 (0.89, 1.09)
 Female 961 (79.2) 3121 (79.2) 1 1

Median (IQR) Median (IQR) Unadjusted Count Ratio (95% CI) Adjusted Count Ratio Count Ratio 
(95% CI)

Number of people spoke to 
about study besides clinic staff 
(N = 1432)

4 (2,5) 4 (2,6) 0.15 (0.09, 0.20) 0.20 (0.15, 0.26)
1

Table 3   Adjusted and unadjusted prevalence ratios (PR) and 95% confidence intervals (Cis) from the association between perceived protection 
(exposure) of the ring and adherence (outcome) in HOPE (N = 1432)

** Adjusted for age, education level and marital status

Poor/fair/good adher-
ence

Very good/excellent adher-
ence

Unadjusted Adjusted**

N (%) N (%) PR (95% CI) PR (95% CI)

A little or some protection 131 (39.2) 203 (60.8) 1 1
A lot of protection 370 (33.8) 724 (66.2) 1.09 (0.99, 1.20) 1.08 (0.98, 1.20)

Table 4   Adjusted prevalence 
ratio (PR) and 95% confidence 
intervals (Cis) for the 
association between social 
disclosures (exposure) and 
adherence (very good/excellent) 
(outcome) in HOPE (N = 1432)

Bold = P < 0.05
**Adjusted for age, education level and marital status

Unadjusted Adjusted**
PR (95% CI) PR (95% CI)

Proportion of social disclosures that are participants 0.92 (0.83, 1.03) 0.93 (0.83, 1.04)
Proportion of social disclosures in favor of the ring 1.09 (1.00, 1.20) 1.11 (1.00, 1.23)
Proportion of social disclosures’ whose view was very important 1.09 (0.99, 1.20) 1.04 (0.97, 1.12)
Number of people spoke to about study besides clinic staff 1.00 (0.99, 1.00) 1.00 (0.99, 1.00)
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In July 2020, the ring received a positive opinion by 
the EMA, in Nov 2020 received prequalification approval 
from WHO and now is recommended by WHO as part of 
combination prevention, [28] important steps toward future 
approvals in low- and middle-income countries. Given that 
the ring may soon be rolled-out in Sub-Saharan Africa, it is 
important to consider how subjective perceptions of protec-
tion could influence diffusion of information about the ring 
through social networks and motivate ring adoption. In the 
OLE HOPE trial women chose to use or not use the ring. 
Women who perceived the ring to be more effective were 
more likely to speak with others about the ring, and to speak 
with people whose opinions they viewed as important. In 
addition, other studies have shown that positive social atti-
tudes that develop around prevention products within social 
networks can influence acceptability, and product use [12, 
29, 30]. Indeed, a preliminary analysis of HOPE participants 
suggests that perception of high protection is associated with 
more uptake of the ring during the trial. [31] Women who 
think the ring is protective may be more likely to spread 
information and influence uptake in others. However, it is 
possible that outside of clinical trials, negative views of the 
ring may be more relevant to dissuading others from use. 
This highlights the importance of providing clear and under-
standable messaging about ring attributes, including level of 
effectiveness, especially for products that may confer par-
tial protection like the ring. Clear messages should include 
information about how protection might relate to behaviors 
like continuous use of the ring. [4] For example, a recent 
study found that at least some ring use was associated with 
a 48% (95% CI 21% to 66%) relative reduction in HIV-1 
acquisition risk but protection could be as high as 75% to 
91% with high adherence [4]. Individual understandings of 
protection could influence positive social norms and increase 
product uptake within the greater community.

We found that women in ASPIRE disclosed their study 
participation to more people than they did in HOPE. Rather 
than an indication of the demonstrated effectiveness of the 
ring, women may have disclosed to more people in ASPIRE, 
before the ring was shown to be effective, because ASPIRE 
was their first experience using the ring. However, the char-
acteristics of social disclosures did not vary between studies 
after ring effectiveness was known. Within HOPE, we did 
not find that perceived protection was associated with report-
ing of product adherence. This suggests that one’s own per-
ceptions of how effective the ring is at preventing HIV may 
not affect one’s own adherence. Alternatively there might be 
a high level of misclassification in the self-reported measure. 
[27, 32] However, we did find that better self-reported adher-
ence was related to disclosing to more people who were in 
favor of the ring. Other studies have shown that women’s 
willingness and ability to use HIV prevention products are 
highly dependent on social influencers and that product 

disclosure can have both positive and negative impacts on 
adherence [15, 16, 18, 33]. Our study adds to these findings 
by showing that across social disclosures, adherence may be 
positively influenced by the number of disclosures who are 
in favor of the ring. Interventions to increase social support 
after disclosures across social influencers may be important 
for product adherence.

Further, women who perceived a lot of protection from 
the ring were more likely to disclose to people who were 
in favor of the ring. It is possible that perceived protection 
might have a small, indirect relationship with higher adher-
ence by increasing social support for product use. Perceived 
protection was also associated with disclosing use to another 
participant in the HOPE study. A qualitative study of par-
ticipants in the ASPIRE trial found that women in the study 
received positive support for ring use from peers in the trial 
but that external peers reportedly provided negative input 
that sometimes led to ring removals. [8] It is possible that 
women in HOPE who perceived a lot of protection from the 
ring were more motivated to disclose their product use to 
other trial participants (peers) to seek social support for their 
own use. Therefore, it is important to ensure correct messag-
ing and understanding because women who have negative 
perceptions and experiences may discourage uptake, adher-
ence, and persistence among other women.

Our study explores relationships between social disclo-
sures, perceived protection and self-reported product adher-
ence in women who participated in the ASPIRE and HOPE 
trials. Our analysis relies on data from two clinical trials of 
the ring to assess social disclosures of information about 
the ring. Patterns of social disclosures may differ outside 
of this clinical trial setting because participants in the trial 
were receiving additional support and information about the 
ring that will not be available in implementation settings. It 
is also possible that other social norms will develop once 
the product is available for wider use in the population and 
these norms may also influence spread of information and 
perceived protection of the product. Lastly, we rely on self-
reported ratings about product adherence which may differ 
from biological measures of adherence. Yet, there are limita-
tions of biological adherence measures via drug residual in 
the ring. We also expect that self-reported adherence might 
have a stronger relationship with perceptions of protection.

In conclusion, we found that women who perceived a 
lot of protection from the ring spoke to a greater number of 
people about the trial, to people whose opinions they val-
ued, who were in favor of the ring, and who were also trial 
participants. Perceived protection was not directly associated 
with better self-reported ring adherence signaling that other 
considerations in addition to efficacy may inform women’s 
level of use [9]. Yet, having more disclosures who were in 
favor of the ring was associated with better self-reported 
adherence. These findings highlight the social dimension of 
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effective HIV prevention and indicate that messaging around 
product protection could lead women to speak with more 
people about the ring, potentially influencing acceptability, 
and uptake in the greater community. Social disclosures 
that result in a favorable opinion of the ring can influence 
adherence showing that interventions are needed to reduce 
stigma and increase positive messaging, across social influ-
encers in whom women are most likely to confide. Experi-
ences of social support may increase adherence and positive 
perceptions of the product, thereby leading to these users 
having positive perceptions of the product and effects on 
future users. Finally, we did not identify a difference in the 

characteristics of social disclosures before or after ring effec-
tiveness was known. More research is needed to understand 
how decisions about disclosure and the effects of social 
influencers vary with real-world ring implementation.

Appendix

See Tables 5 and 6.

Table 5   Characteristics of 
social disclosures in ASPIRE 
versus the HOPE trials 
(N = 7160 possible disclosures 
reported, up to 5 per person)

Missing- out of the total possible 7160; Relationship to participant in ASPIRE (N = 1466); Relationship 
to participant in HOPE (N = 1984); Sex in ASPIRE (N = 0); Sex in HOPE (N = 1987); Another participant 
in ASPIRE (N = 1987); another participant HOPE (N = 1992); importance of view ASPIRE (N = 1472); 
importance of view HOPE (N = 1472); in favor ASPIRE (N = 2001); in favor HOPE (N = 1470)

ASPIRE HOPE
% (N) N (%)

What is your relationship with this social disclosure
 Husband or primary partner 988 (17.4) 780 (15.1)
 Sex partner other than primary partner 36 (0.6) 82 (1.6)
 Mother 479 (8.4) 387 (7.5)
 Father 35 (0.6) 33 (0.6)
 Other family member 1769 (31.1) 1460 (28.2)
 Someone you met during the study 69 (1.2) 72 (1.4)
 Neighbor 382 (6.7) 494 (9.5)
 Friend 1607 (28.2) 1573 (30.4)
 Co-worker 134 (2.4) 192 (3.7)
 Other 195 (3.4) 102 (2.0)

Sex of social disclosure
 Female 4458 (78.3) 4094 (79.3)
 Male 1233 (21.7) 1071 (20.7)

Social disclosure was a participant in the same study
 No 4782 (84.0) 4515 (87.3)
 Yes 902 (15.9) 629 (12.5)
 Unknown 6 (0.2) 9 (0.2)

How important was the social disclosure’s view about the ring
 Not important 735 (12.9) 703 (13.6)
 A little important 696 (12.2) 715 (13.8)
 Very important 4257 (74.8) 3750 (72.6)

Was the social disclosure in favor or against the participant using the ring
 In favor 4835 (85.0) 4311 (83.6)
 Against 333 (5.85) 401 (7.8)
 Neutral 362 (6.36) 373 (7.2)
 NA 160 (2.8) 74 (1.4)
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Table 6   Characteristics of 
social disclosures in HOPE 
(N = 7160 possible disclosures 
reported, up to 5 per person) by 
if the disclosure was in favor of 
the ring

Missing- out of the total possible 7160; Relationship to participant in ASPIRE (N = 1466); Relationship 
to participant in HOPE (N = 1984); Sex in ASPIRE (N = 0); Sex in HOPE (N = 1987); Another participant 
in ASPIRE (N = 1987); another participant HOPE (N = 1992); importance of view ASPIRE (N = 1472); 
importance of view HOPE (N = 1472); in favor ASPIRE (N = 2001); in favor HOPE (N = 1470)

ASPIRE HOPE

In favor Against/neutral In favor Against/neutral

% (N) N (%) % (N) N (%)

What is your relationship with this social disclosure
 Husband or primary partner 865 (17.9) 82 (11.8) 638 (14.8) 113 (14.6)
 Sex partner other than primary partner 25 (0.5) 4 (0.6) 60 (1.4) 20 (2.6)
 Mother 430 (8.9) 42 (6.0) 345 (8.0) 34 (4.4)
 Father 29 (0.6) 4 (0.6) 28 (0.7) 4 (0.5)
 Other family member 1535 (31.8) 198 (28.5) 1238 (28.7) 209 (27.0)
 Someone you met during the study 63 (1.3) 6 (0.9) 57 (1.3) 14 (1.8)
 Neighbor 316 (6.5) 48 (6.9) 398 (9.2) 84 (10.9)
 Friend 1331 (27.5) 239 (34.4) 1316 (30.5) 236 (30.5)
 Co-worker 85 (1.8) 47 (6.8) 144 (3.3) 47 (6.1)
 Other 156 (3.2) 25 (3.6) 85 (2.0) 13 (1.7)

Sex of social disclosure
 Female 4006 (82.8) 622 (89.5) 3433 (79.8) 602 (77.9)
 Male 829 (17.1) 73 (10.5) 868 (20.2) 171 (22.1)

Social disclosure was a participant in the same study
 No 3947 (81.7) 677 (97.4) 3703 (85.9) 734 (94.8)
 Yes 880 (18.2) 17 (2.4) 600 (13.9) 600 (5.0)
 Unknown 5 (0.1) 1 (0.1) 6 (0.1) 1 (0.1)

How important was the social disclosure’s view about the ring
 Not important 333 (6.9) 303 (43.6) 329 (7.6) 357 (26.1)
 A little important 402 (8.3) 268 (38.6) 462 (10.7) 237 (30.6)
 Very important 4095(84.8) 124 (17.8) 3520 (81.6) 180 (23.3)
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