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Abstract
End-user input early in biomedical product development may optimize design to support high uptake and adherence. We 
interviewed 400 couples (800 total participants) in Uganda and Zimbabwe to assess their preferences for multipurpose 
prevention technologies (MPTs) for HIV and pregnancy prevention. Using a discrete choice experiment, couples made a 
series of choices between hypothetical MPTs, including oral tablets and vaginal rings, inserts, and films and completed 
an interviewer-administered questionnaire assessing sociodemographic and behavioral measures. Most couples preferred 
presented MPTs over male condoms. Couples’ MPT choices in both countries were influenced most by the combination of 
product form and dosing frequency, with monthly dosing preferred over daily. Analysis highlighted differences by country 
as to which side effects were most important: Ugandan couples placed greater importance on effects on the vaginal environ-
ment during sex, whereas Zimbabwean couples placed more importance on changes to menstruation and other side effects 
(headache, cramps). Couples’ preferences signaled an openness to new product forms and more frequent dosing if preferred 
characteristics of other attributes were achieved.

Keywords HIV prevention · Contraception · Multipurpose prevention technology (MPT) · Acceptability · Couples · 
Discrete choice experiment

Introduction

Despite important achievements that have contributed to 
decreased HIV incidence in eastern and southern Africa over 
the last decade, disproportionately high rates of HIV infec-
tion persist among women [1]. Adolescent girls and young 
women (AGYW) aged 15–24 accounted for 26% of new 
HIV infections in 2019, with incidence 2.5 times higher for 
AGYW than their male peers [1]. High rates of HIV infec-
tion co-occur for many women alongside other reproductive 
health disparities, including high rates of unintended preg-
nancy and unmet need for modern contraceptives [2]. Mul-
tipurpose prevention technologies (MPTs), which offer pro-
tection against unintended pregnancy, HIV, or other sexually 
transmitted infections in a single product, stand to address 
multiple sexual and reproductive health needs simultane-
ously. Importantly, MPTs have the potential for increased 
acceptability and use relative to single indication products, 
for reasons that include improved access through delivery of 
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an integrated product with fewer clinic visits, reduced stigma 
tied to accessing and using HIV prevention, ease of use, and 
expanded choice in the available method mix [3–5].

Although male and female condoms are the only 
approved MPTs currently available, the MPT research and 
development pipeline includes a diverse range of delivery 
forms, mechanisms of action, and indication [6–8]. Vagi-
nally delivered products comprise a core focus of the cur-
rent MPT pipeline, with both on-demand forms used prior 
to intercourse (e.g., fast-dissolving inserts, films) and, more 
recently, longer-acting formulations (e.g., weekly or monthly 
films) in preclinical development. MPT vaginal rings that 
offer continuous use (e.g., 1- or 3-month duration) constitute 
the delivery form with the greatest number of products in 
development, with both non-hormonal and hormonal rings 
among them. Vaginal rings containing both antiretroviral 
and contraceptive agents for combined HIV and pregnancy 
prevention have been tested in recent clinical trials to evalu-
ate safety and acceptability [9, 10]. Dual prevention pills are 
currently being designed for daily oral use to prevent HIV 
acquisition and pregnancy in high-need countries in eastern 
and southern Africa [11]. Other long-acting MPT delivery 
forms (e.g., implant and microneedle applicator patch) are 
in preclinical development [8].

Engaging end-users to shape future HIV and MPT pre-
vention options is recognized as critical to developing user-
informed methods and achieving high adoption, adherence 
and persistence that realizes the greatest public health 
benefit. Most end-user research conducted in sub-Saharan 
Africa to date has focused directly on women’s preferences 
[12, 13], with few studies including men [14, 15]. Nonethe-
less, many women engage their male partners when making 
decisions about HIV prevention and contraception; thus, 
these decisions are often made jointly [16, 17]. Relation-
ship contexts, including communication dynamics, gender 
role expectations, and intimate partner violence, influence 
women’s adoption of HIV and pregnancy prevention [18, 
19]. While it remains critically important to develop pre-
vention tools and introduce strategies that empower women 
to be actively involved in choosing options that meet their 
needs, many women want to involve their partners in these 
decisions [17], and in many settings, men exert influence on 
women’s autonomy and ability to adopt and use a preven-
tion product effectively [20]. Thus, engaging male partners 
is important to ensuring new products are also accepted as 
a good fit by men.

Through the Microbicide Trials Network (MTN), we 
designed and conducted MTN-045/CUPID Study to examine 
heterosexual couples’ preferences for “2 in 1” MPT products 
that combine HIV and pregnancy prevention with the objec-
tive of informing product design and future delivery consid-
erations to maximize uptake and willingness to use among 
sub-Saharan African heterosexual couples. We assessed 

couples’ preferences among key attributes of hypothetical 
MPTs in development through a discrete choice experi-
ment (DCE). A DCE offers an efficient and robust approach 
to assess product preferences by examining the trade-offs 
individuals make when asked to choose between alterna-
tive product designs [21], particularly when products are in 
preclinical development as actual prototypes cannot be used 
and attributes of interests (e.g., menstrual changes) cannot 
be directly experienced. CUPID focused on vaginally deliv-
ered products and oral tablets to explore product types cur-
rently most advanced in MPT development. We examined 
attributes influential to couples’ MPT choices, including 
trade-offs between attributes, and compared preferences of 
couples in Uganda and Zimbabwe. In addition, we evaluated 
women’s and men’s preferences, assessed individually, to 
explore how they aligned with the preferences ascertained 
jointly from couples.

Methods

Setting

CUPID was conducted in Kampala, Uganda, and Chitung-
wiza, Zimbabwe, in partnership with MTN research teams 
at the Makerere University—Johns Hopkins University 
Research Collaboration and the University of Zimbabwe 
Clinical Trials Research Centre. Both sites have long-estab-
lished research networks and active community engagement 
teams that draw participants from urban, peri-urban, and 
rural communities. In Uganda, recruitment was conducted 
in the district of Kampala and five surrounding densely 
populated peri-urban and rural districts, by engaging HIV 
counseling and testing centers, family planning clinics, local 
leaders, village health teams and other community stake-
holders. In Zimbabwe, the densely populated urban catch-
ment area has residences with well-defined street addresses 
whereas rural and peri-urban area homes are identified 
through local administrative structures. This gives access 
for community outreach activities, sensitization, accrual, 
and follow-up. Conducting the research in Uganda and 
Zimbabwe offered the opportunity for comparison across 
two settings with different underlying epidemiological and 
demographic environments in which to examine preferences 
for prevention of HIV and unintended pregnancy. Both 
Uganda and Zimbabwe have experienced an estimated 60% 
decrease in new HIV infections since 2010; however, over-
all incidence and prevalence remain high (2019 estimates): 
1.38/1000 and 5%, respectively, in Uganda; 2.81/1000 and 
12.8% in Zimbabwe [1]. Contraceptive prevalence and fertil-
ity rates vary between the two countries. In Uganda, use of 
modern contraceptives was 35% among married women and 
47% among sexually active unmarried women aged 15–49, 
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and the fertility rate was 5.4 births per woman in 2016 [22]. 
Injections are the most common modern method used (by 
approximately 20% of married and sexually active unmar-
ried women). In Zimbabwe, use of any modern contracep-
tive method was estimated at 66% in 2015 (among married 
and unmarried sexually active women aged 15–49) and the 
2015 fertility rate was 4.0 children per woman [23]. Oral 
contraceptive pills are the most common modern method 
used by married women (41%); male condoms are the most 
common method used by sexually active unmarried women 
(27%) [23].

Participant Eligibility and Recruitment

Eligibility criteria included being a couple currently in a 
heterosexual relationship (living together or not) for at least 
3 months. The female member of the couple was between the 
ages of 18 and 40 and HIV negative, per self-report. Male 
partners were aged 18 or older. At the time of enrollment, 
each member of the couple had indicated interest in con-
traception or HIV prevention (assessed during screening). 
To address participant safety in the context of this couples’ 
study, screening questions, administered individually and 
privately to each member of the couple, assessed perceived 
risk of intimate partner violence tied to study participation. 
The Investigator of Record had discretion to determine if 
participation was unsafe based on these questions and to 
apply this as an exclusion criterion. Referrals for services 
were available, if indicated. To ensure individuals present-
ing as couples were indeed true couples, recruitment teams 
implemented screening procedures that included cross-ver-
ification of partner contact information, duration of relation-
ship, and living arrangements.

Participant recruitment and pre-screening occurred 
through community outreach led by each local study team. 
Together with community educators, community contact 
persons mobilized couples to learn more about the study 
through informal discussions (sensitization). After sensiti-
zation, couples who were interested in participating were 
pre-screened individually by the community educator to 
determine their eligibility and possible referral to the study 
clinic to be considered for enrollment. Both men and women 
in relationships were recruited directly by study staff, with 
the member first contacted requested to inform the other 
member of the couple so that pre-screening with both mem-
bers of the couple could occur.

Study Design and Procedures

CUPID was a cross-sectional study that included 400 het-
erosexual couples with quantitative data collection activities 
completed by couples individually and jointly during the 
same study visit. At enrollment, following informed consent, 

the couple watched an animated study video that presented 
the concept of contributing to early-stage product develop-
ment as a co-designer with the opportunity to inform future 
MPT options. In addition, the video introduced attributes 
included in the DCE. The video conveyed this informa-
tion in a visually engaging format and standardized the 
presentation of information across couples. Before starting 
the choice tasks, the survey individually introduced each 
attribute and explained the possible options (levels) for each. 
After introduction of each attribute, we asked participants 
about personal experiences with that attribute to lessen the 
hypothetical nature of the task and gauge comprehension 
(e.g., “Have you/your partner ever stopped using a type of 
family planning product because of changes to your/her 
menstrual cycle?”). Couples were shown placebo versions 
of the delivery forms included in the DCE, which they could 
handle (in clear sealed plastic). Experienced research staff at 
each location conducted all consent and data collection pro-
cedures. All study materials (i.e., consent forms, data collec-
tion instruments, video) were developed by the study team 
in English and translated into Luganda (Uganda) and Shona 
(Zimbabwe). The translation process included backtransla-
tion and review and approval by the local investigator of 
record. Data collection took place from January to November 
2020, with a COVID-19-related pause for nearly 3 months 
(April–June 2020). When the study resumed, all study visit 
procedures were guided by a COVID safety protocol that 
adhered to government and institutional guidelines and was 
approved by the IRBs in each study location.

Study visits included two key data collection activities 
using tablet computers. First, both members of the couple 
completed separately a DCE and a sociodemographic and 
behavioral questionnaire. Participants completed the DCE 
choice questions independently with guidance from an 
interviewer who was present to facilitate completion. The 
interviewer-administered behavioral questionnaire assessed 
contraceptive use experiences, HIV risk perception, relation-
ship characteristics, and sexual behaviors. Measures were 
drawn from the Demographic and Health Survey, research 
conducted by our study teams previously, or from validated 
scales used in similar populations. This analysis includes 
both individual and partnership characteristics. Individual 
characteristics included: age in years, educational level, 
current employment, food insecurity (2 items from House-
hold Food Insecurity Access Scale [24]), religion participa-
tion, parity, contraceptive method use, breastfeeding status, 
pregnancy intentions, perceived HIV risk, sexual relation-
ship power scale [25], multiple partners last 3 months, and 
intimate partner violence, females only [26]. Partnership 
characteristics examined drew on measures of relationship 
duration (continuous years), married or cohabitating with 
partner, shared decision making and communication about 
family planning (DHS). Next, the couple came together to 
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complete the second set of data collection activities. This 
included completing the same block of DCE choice tasks, 
this time making choices jointly. Next, they completed an 
“ideal product activity” in which they discussed and selected 
their ideal features for a “2 in 1” product by choosing their 
most preferred level for each of the six attributes. Thus, they 
could design a single product that maximized their prefer-
ences across each attribute.

DCE Survey Development

The DCE survey was developed following best practices 
[27] and informed by our team’s experience designing other 
DCE surveys to examine HIV prevention product prefer-
ences. Attributes included in the DCE were selected based 
on knowledge of product characteristics important to accept-
ability and use of HIV prevention and contraceptive options 
by women in these and similar settings in sub-Saharan 
Africa. The final set of attributes was determined with input 
from the research teams in Uganda and Zimbabwe and the 
Behavioral Research Working Group of the MTN. The DCE 
survey and images used to illustrate DCE attributes and lev-
els were pretested for clarity by local research teams.

We characterized products with six attributes, each with 
two to three levels depicted with images to aid comprehen-
sion and decision-making (Fig. 1). The final set of attributes 
included product form (oral tablet, a fast-dissolving vaginal 
insert or film, vaginal ring); dosing frequency (before sex, 
daily, weekly, monthly); frequency of side effects (stomach 
cramps or nausea; rarely, frequently); changes to menstrual 
bleeding (bleeding may be heavier, spotting or bleeding 
between menses, no changes to bleeding); influences on the 
vaginal environment during sex (vagina feels wetter, vagina 
feels drier, no change); and time to return to fertility once 
the product is discontinued (immediately, in 3 months, in 
6 months). While at one week and one month duration the 
vaginal film will not be fast-dissolving in the same man-
ner as inserts, because we presented the inserts and films 
jointly as products that dissolve and do not require removal, 
for simplicity of design we did not integrate into the 
DCE a distinction about the timing of dissolution for films at 
different durations of protection. As the vaginal ring is cur-
rently formulated as a longer-acting product, we restricted 
the design to only show the vaginal ring with dosing fre-
quency levels of weekly or monthly as a daily use ring was 
not conceptually a plausible product. We accounted for this 
restriction in the d-efficient design. This design restriction 
necessitated that we integrate these attributes as described 
in the analysis section.

A statistically efficient experimental design using a 
D-optimal algorithm was used to combine attribute lev-
els into distinct product profiles and pair alternatives into 
choice task questions. The resulting partial-factorial design 

included 72 unique choice tasks, divided into eight blocks 
of nine choice tasks. Couples were randomly assigned to 
one of the eight blocks and made nine distinct choices 
between pairs of hypothetical MPT product designs. Thus, 
each of the nine choice questions presented two hypotheti-
cal MPT products defined by different combinations of the 
levels for each attribute. Participants were asked to choose 
which one, between the two, they would prefer using for 
HIV and pregnancy prevention. Each member of the couple 
completed the same block of choice tasks individually and 
then jointly when they came together to complete the DCE. 
The order that questions were presented within a block was 
randomized to avoid having responses affected by learning 
or fatigue. After each choice task, participants were asked 
“If the product you chose was available, what would you 
use now?—the product I chose, a male condom, or neither” 
to gauge interest in the chosen MPT product. As this was 
a separate question, it was not offered alongside the two 
hypothetical MPT products that comprised the DCE design.

Sample Size and Analysis

A sample size of 400 couples was selected based on recom-
mendations for a DCE of six attributes with two to three 
levels for each one to have sufficient precision of preference 
estimates for subgroup analyses (i.e., 200 per enrollment 
site) [28, 29].

Couple and individual participant characteristics were 
summarized using percentages (for categorical variables) 
and means, medians, and interquartile ranges (for continuous 
variables). Choice data from the DCE were effects coded 
[30] and analyzed with random parameter logit (RPL) mod-
els [31]. RPL models are commonly used for analysis of 
preference data, as they can account for participant hetero-
geneity by estimating a normal distribution for each attrib-
ute level [31, 32]. Effects coding of the categorical attrib-
ute levels allows estimation of the omitted level from the 
negative sum of all other levels included in the model [30]. 
Normalized mean preference weights with 95% confidence 
intervals were estimated for each attribute level. Normalized 
weights represent relative preference, where the value of a 
weight is always interpreted relative to the average weight 
of all attribute levels (centered at zero). A level with a larger 
positive weight indicates greater preference in comparison 
with a level with a smaller negative weight. Product form 
and dosing were estimated as a single attribute, with ten lev-
els created using indicators for all levels of form by dosing. 
This was done because of the design restriction by which 
the vaginal ring was only presented at weekly and monthly 
dosing (and not on demand or daily).

Preference weights were then used to estimate relative 
importance (RI) scores for each attribute. RI scores were 
calculated as the difference between the largest and smallest 
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weight values. The attribute with the greatest difference 
between the largest and smallest weight values was relatively 
the most important when choosing between alternative MPT 
product designs. All RI scores were rescaled on a 0–10 range 
with the most important attribute assigned a score of 10.

Because the study was conducted in two countries, 
we utilized a test developed by Louviere and Swait 
[33] to determine whether preference scales were com-
parable across these samples and data could be pooled 
together. Preferences were found to differ by country 
(Χ2 = 132, p-value < 0.01), confounding the ability to test 

for difference in scale. Hence, we stratified all models by 
country, estimating separate RPL models for Ugandan and 
Zimbabwean couples, women, and men. All analyses were 
performed using Stata 16.1 (StataCorp LLC, College Sta-
tion, Texas, USA).

Attributes Level 1 Level 2 Level 3 Level 4
Product form Oral tablet Vaginal film or insert Vaginal ring*

Dosing Use before sex Daily Weekly Monthly

Stomach 
cramps/nausea side 
effects

Rarely Frequently

Menstrual changes No changes to 
bleeding

Bleeding may be 
heavier 

Spotting or 
bleeding between

menses

How vagina feels 
during sex

No changes Vagina feels wetter Vagina feels drier

Return to fertility Immediately In 3 months In 6 months

Fig. 1  Attributes with corresponding levels included in the discrete choice experiment for a dual-purpose (pregnancy and HIV) prevention prod-
uct
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Table 1  Characteristics of couples, by geographic location

CUPID Study (MTN-045), 2020
a Often worry about having enough food (more than ten times in past month)
b Methods included rhythm, fertility awareness, and calendar
c Methods included female condoms, emergency contraception, female sterilization, and withdrawal
d Male partner’s age minus female partner’s age
e Either partner reported using method currently

Characteristic Kampala, Uganda Chitungwiza, Zim-
babwe

Total

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

Total couples 200 (100) 200 (100) 400 (100)
Female partner
Age, years—mean, median (range) 26.5, 25 (18–40) 27.1, 27 (18–39) 26.8, 26 (18–40)
Completed secondary school 82 (41) 140 (70) 222 (56)
Earns income 102 (51) 102 (51) 204 (51)
Food  insecurea 35 (18) 22 (11) 57 (14)
Attend religious services at least once a week 162 (81) 186 (97) 348 (89)
Parous 138 (69) 171 (86) 309 (77)
Current contraceptive method(s)
Oral pills 13 (7) 98 (49) 111 (28)
Injectable 36 (18) 11 (6) 47 (12)
Implant 22 (11) 35 (18) 57 (14)
IUD 6 (3) 5 (3) 11 (3)
Male condoms (with other method) 54 (27) 20 (10) 74 (19)
Male condoms (only) 24 (12) 11 (6) 35 (9)
Natural  methodsb 39 (20) 1 (1) 40 (10)
Otherc 22 (11) 7 (4) 29 (7)
None 35 (18) 25 (13) 60 (15)
Currently pregnant 15 (8) 10 (5) 25 (6)
Currently breastfeeding 38 (26) 53 (31) 91 (28)
‘Very important’ to avoid pregnancy now 137 (69) 150 (75) 287 (72)
Ever used contraception without telling partner 46 (23) 14 (7) 60 (15)
Agree ‘my sexual behavior gives me a chance of getting HIV’ 41 (21) 16 (8) 57 (14)
Agree ‘my partner’s sexual behavior gives me a chance of getting HIV’ 67 (34) 50 (25) 117 (29)
Female had multiple sex partners in past 3 months 15 (8) 1 (1) 16 (4)
Experienced emotional, physical, or sexual violence from partner in past year 80 (40) 69 (35) 149 (37)
Male partner
Age, years—mean, median (range) 31.1, 29 (19–70) 32.0, 32 (19–51) 31.6, 31 (19–70)
Completed secondary school 117 (59) 160 (80) 277 (69)
Earns income 165 (83) 184 (92) 349 (87)
Food  insecurea 36 (18) 28 (14) 64 (16)
Attend religious services at least once a week 140 (70) 140 (83) 280 (76)
Agree—‘my sexual behavior gives me a chance of getting HIV’ 61 (31) 38 (19) 99 (25)
Agree—‘my partner's sexual behavior gives me a chance of getting HIV’ 64 (32) 15 (8) 79 (20)
Male had multiple sex partners in past 3 months 41 (21) 18 (9) 59 (15)
Partnership characteristics
Relationship length, years—mean, median (range) 5.1, 3 (0.3–21) 6.2, 5.5 (0.3–20) 5.7, 4 (0.3–21)
Age difference,  yearsd—mean, median (range) 4.6, 4 (− 10–37) 4.9, 4 (− 7–21) 4.7, 4 (− 10–37)
Married 39 (20) 175 (88) 214 (54)
Married or cohabitating 161 (81) 182 (91) 343 (86)
Have children together 125 (63) 160 (80) 285 (71)
Family planning decisions made jointly 158 (79) 144 (72) 302 (76)
Currently using a method for HIV  preventione 91 (45) 45 (23) 136 (34)
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Results

Participant Characteristics

Sociodemographic characteristics of the 400 couples are pre-
sented in Table 1. On average, couples had been together 
5 years (range 3 months–21 years). Most were married or 
cohabitating (86%) and had children together (71%); how-
ever, marriage was more common among Zimbabwean cou-
ples (88% vs. 20% married in Uganda). The median age 
of women was 26 years (interquartile range [IQR] 22–31) 
whereas on average their male partners were 4 years older 
(median age 31 years, IQR 26–37).

Current contraceptive method use and experience var-
ied by location. Most women in Zimbabwe had ever used 
oral pills (79%); use of male condoms (44%) and injectables 
(27%) for contraception was less common. In Uganda, most 
women had ever used male condoms (68%) and injectables 
(53%), and fewer (37%) had ever used oral pills. Overall, 
85% of women were currently using a contraceptive method, 
including traditional methods. In 35% of couples, at least 
one member reported currently using male condoms for 
HIV prevention. Two participants (one man and one woman 
within separate couples) were currently using oral pre-expo-
sure prophylaxis (PrEP).

The majority of couples reported making household and 
health decisions jointly. Approximately three-quarters of 
couples said they make family planning decisions jointly 
(76%) and agreed that it was important or very important 

to avoid getting pregnant now (78%). Only 8% of women 
reported they are “somewhat” or “not comfortable” talk-
ing about family planning with their partner. Nonetheless, 
women did report challenges with communication and vio-
lence in their relationships: over one-third (37%) reported 
experiencing emotional, physical, or sexual violence from a 
partner in the past year.

Interest in Multipurpose Prevention

Women and men expressed high interest in MPTs with 91% 
indicating that, considering their current circumstances, they 
would prefer using a “2 in 1” over two separate products for 
HIV and pregnancy prevention. We found no differences by 
sex. Key benefits of an MPT cited by women and men alike 
included ease of use; discreet use of HIV prevention through 
choice of an MPT product—that is, framing the product as 
family planning to avoid the topic of HIV prevention with 
a partner; and reduced burden tied to product access with 
fewer clinic visits required. Important disadvantages noted 
included concerns regarding side effects tied to simultane-
ous use of two medicines; relatedly, potent drug volumes 
that could have other adverse consequences for the body; 
and changes in pregnancy desire that would necessitate a 
product switch.

Multipurpose Prevention Product Preferences

Five of the six attributes used to characterize the MPT 
products influenced couples’ choices. The combination of 

Table 2  Scaled relative importance (RI) scores for each attribute’s influence on choice of multipurpose prevention technology (MPT) design; 
most important attribute assigned score of 10, and other attributes rescaled relative to most important

MPT attribute Uganda

Women Men Couple

RI 95% CI RI 95% CI RI 95% CI

Dosage by form 10.0 (6.3, 13.7) 10.0 (6.9, 13.1) 10.0 (6.0, 14.0)
Menstrual bleeding 4.1 (2.6, 5.5) 4.2 (3.0, 5.3) 4.7 (3.2, 6.3)
Stomach cramps/nausea 4.3 (3.1, 5.6) 5.4 (4.0, 6.7) 5.0 (3.5, 6.5)
Return to fertility 1.3 (− 0.3, 2.9) 1.9 (0.4, 3.3) 0.4 (− 1.0, 1.7)
Vaginal environment 7.6 (5.5, 9.6) 6.7 (5.0, 8.3) 9.1 (6.7, 11.4)

MPT attribute Zimbabwe

Women Men Couple

RI 95% CI RI 95% CI RI 95% CI

Dosage by form 10.0 (5.3, 14.7) 10.0 (5.1, 14.9) 10.0 (5.8, 14.2)
Menstrual bleeding 7.2 (5.1, 9.3) 7.3 (5.1, 9.5) 7.1 (5.2, 9.0)
Stomach cramps/nausea 7.4 (5.6, 9.1) 8.7 (6.5, 10.9) 8.0 (6.2, 9.9)
Return to fertility 4.1 (2.0, 6.2) 1.5 (− 0.8, 3.9) 1.6 (− 0.5, 3.6)
Vaginal environment 6.1 (4.1, 8.2) 6.5 (4.2, 8.8) 5.1 (3.2, 7.0)
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product form and dosing frequency was the most influential 
contribution to couples’ decision-making; however, other 
factors contributed importantly, and these varied between 
couples in Uganda and Zimbabwe.

For couples in Uganda, on average, MPT choice was 
jointly influenced by the combination of product form and 
dosing frequency (RI: 10.0 on a scale of 0–10) and changes 
to the vaginal environment during sex (RI: 9.1; Table 2). 
Preferences regarding form were dependent on dosing. The 
average preference weights estimated from RPL models are 
presented graphically in Fig. 2 with modeling results pre-
sented in Table 3. On average there was no difference in pref-
erence for an oral tablet or vaginal insert or film if used on 
demand precoitally or daily (evidenced by the similar prefer-
ence weight estimates and overlapping confidence intervals). 
Precoital use was consistently preferred over daily dosing, 
regardless of the product form. As the product became dosed 
less frequently (i.e., monthly), there was clear preference for 
an oral tablet (preference weight [PW] 1.33, 95% CI 0.64, 
2.02) over a vaginal ring (PW − 0.10, 95% CI − 0.69, 0.49) or 
fast-dissolving insert or film (PW 0.08, 95% CI − 0.42, 0.59). 
Changes to the vagina during sex were nearly as important to 
choices as were product form/dosing frequency, with strong 
preference for a product that would make the vagina wetter 
during sex (PW 0.91, 95% CI 0.69, 1.30) over a product that 
made the vagina drier (PW − 1.33, 95% CI − 1.91, − 1.07). 

Less frequent side effects (RI: 5.0) and no menstrual changes 
(RI: 4.7) were also important when choosing between MPT 
product designs but half as important as dosing or vaginal 
changes (Table 2). The levels presented for return to fertility 
had comparable weights that were not different from zero, 
indicating this attribute was on average not influential in 
choosing between designs (RI: 0.4).

Similarly, the combination of product form and dosing 
frequency was most important to Zimbabwean couples’ 
choices of an MPT (RI: 10.0), but their decisions were also 
motivated by side effects (RI: 8.0) and menstrual changes 
(RI: 7.1). In contrast to Ugandan couples, Zimbabwean cou-
ples on average preferred oral tablets over fast-dissolving 
vaginal inserts and films at every dosing frequency (Fig. 2). 
However, when dosing was monthly, the preference for oral 
tablets was only minimally greater. As reflected in the RI 
scores, side effects and menstrual changes were similarly 
important to decision-making. The potential for heavier 
bleeding (PW − 0.50, 95% CI − 0.67, − 0.33) was less pre-
ferred than spotting or bleeding between menses (PW − 0.07, 
95% CI − 0.23, 0.09), and no menstrual changes was most 
preferred (PW 0.57, 95% CI 0.43, 0.80). A product that did 
not alter the feel of the vagina during sex (PW 0.44, 95% 
CI 0.28, 0.59) was preferred to one that made it drier (PW 
− 0.33, 95% CI − 0.50, − 0.16), but this attribute was only 
half as important as the combination of product form and 

Fig. 2  Estimated normalized preference weights with 95% confidence intervals from random parameter logit models, one for each geographic 
location
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dosing frequency (RI: 5.1). There was slight preference for 
delayed return to fertility by 3 months over 6 months, but 
overall, the RI score was not statistically different from zero, 
indicating that on average it had little influence on stated 
decisions (RI: 1.6).

In general, couples indicated a strong interest in using 
the MPT products chosen through the DCE. Of 3600 choice 
tasks completed across the 400 couples, only 16% of choices 
in Uganda and 6% of choices in Zimbabwe were MPT prod-
ucts that they indicated they would not actually use, if availa-
ble. Furthermore, male condoms were chosen over the novel 
MPT designs in only 10% of choices.

MPT preferences assessed for women and men indi-
vidually aligned closely on average and with those esti-
mated from choices made jointly by couples. The rank-
ing of attributes based on RI scores, was comparable for 
couples, women and men within Uganda and Zimbabwe 
(Table 2). The differences found centered around several 
attributes—return to fertility and the combination of prod-
uct form and dosing frequency—with some variation by 
geographic location (Table 3 for PW estimates). For exam-
ple, in Zimbabwe, return to fertility was relatively more 
important to women than to men or couples. In Uganda, 
on average, men had a strong preference for a monthly 
tablet over any product used daily and over monthly vagi-
nally inserted products (ring or film/insert). However, if 
dosed more frequently (before sex or daily), on average 
men had no preference about product form. In contrast, 
women favored oral tablets over other forms at every dos-
ing level and preferred an oral tablet or film/insert used 
before sex over a monthly vaginal ring. These findings 
differed in Zimbabwe where men, in general, preferred 
tablets at every dosing level; however, at monthly dosing 
they had no preferences between delivery forms. Likewise, 
women on average preferred tablets; however, preference 
for tablets over ring or film/insert diminished with less 
frequent dosing.

Ideal Product Attributes

When asked to build their ideal MPT product from the 
attributes provided, the most common selected form was 
an oral tablet (65%) dosed either once per month (28%) or 
every 2–3 months (24%). A small proportion (5%) preferred 
a precoital or daily oral tablet. The roughly one-third of cou-
ples preferring a vaginal product had a mix of form prefer-
ence: 15% chose the insert, 12% chose the ring, and 8% 
chose the film; nearly all selected that the vaginal product 
be longer acting, dosed monthly (37%) or every 2–3 months 
(54%). More Zimbabwean couples were interested in oral 
tablets (73%) than Ugandan couples (58%). Across all 
forms, there were slightly more Ugandan couples (11%) 

than Zimbabwean couples (4%) interested in a precoitally 
dosed product. Half of Ugandan couples’ ideal product 
would make the vagina feel wetter during sex whereas 88% 
of Zimbabwean couples chose their product to not influence 
the vaginal environment. Overall, opinion about menstrual 
side effects were divided, with half of couples willing to tol-
erate a product that caused heavier bleeding (51%) and half 
accepting a product that caused spotting or bleeding between 
menses (49%). Opinions about return to fertility were split 
in Uganda, with about one-third each choosing among the 
three options whereas half of couples in Zimbabwe selected 
immediate return to fertility (50%).

Discussion

Couples in Uganda and Zimbabwe expressed high interest 
in MPTs for HIV and pregnancy prevention, underscoring 
the important role for MPTs as part of a diverse mix of pre-
vention options. The MPT design options presented, which 
included vaginal rings, fast-dissolving vaginal inserts and 
films, and oral tablets, were preferred over male condoms 
by nearly all couples. Although the strong interest in MPTs 
aligns with other studies conducted among women [3, 14], 
we have few data from men and couples directly about 
their views of MPTs, including their preferences among 
key attributes of MPT products in development. A sub-
stantial body of HIV prevention and contraceptive research 
has highlighted the key influence that male partners exert 
over women’s choice and use of HIV and pregnancy pre-
vention in many settings; likewise, many women would 
like to engage their partners jointly in these decisions. 
Thus, CUPID extends end-user preference data on MPTs, 
offering perspectives from heterosexual couples with data 
collected both from individual members of the couple and 
from the couple jointly.

The combination of product form and dosing frequency 
was the most influential contribution to couples’ decision-
making. Across all combinations, daily use was least pre-
ferred among dosing frequencies, underscoring the chal-
lenges of integrating a preventive product requiring daily 
use into users’ lives and the critical need for expanded 
choices with varying use regimens. This echoes challenges 
experienced in PrEP implementation programs, where the 
demands of daily pill taking contribute to poor adherence 
and early discontinuation for some users [34]. While in 
many end-user and acceptability studies women and men 
have indicated a keen interest in longer-acting prevention 
options, preferences here for monthly (vs. more frequent) 
dosing may also have been shaped by the COVID pan-
demic, which emerged during the study period. In already-
strained health systems, COVID-19 caused diversion of 
health staff and resources, de-prioritization of sexual and 
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reproductive health services, and shortages of contracep-
tives and other preventive medication due to supply chain 
disruptions [35, 36]. Additionally, some public health 
measures to arrest COVID-19 spread reduced access to 
transportation and clinics for routine health care. This con-
text may have prompted women and couples in this study 
to consider additional benefits of longer-acting prevention 
options, underscoring additional advantages of longer-act-
ing and/or self-delivered HIV and pregnancy prevention 
methods that reduce the frequency of health care visits.

Despite the importance of the combination of product 
form and dosing frequency, several attributes reflecting 
the products’ potential effects on the body were similarly 
important in both geographic settings. In Uganda, effects 
on the vaginal environment during sex assumed nearly 
equivalent influence as the combination of product form 
and dosing frequency on decision-making. In Zimbabwe, 
both side effects (nausea and headaches) and effects on 
menstruation were quite influential to preferences. Thus, 
though considerable end-user research has highlighted 
the importance of product form and duration [15, 37] and 
the findings of this study align with that evidence base, 
results also underscore the importance of the product’s 
effects on the body to users’ decisions. Indeed, perceived 
and experienced side effects assume an important role in 
contraceptive choice and continuation. A 2018 national 
community-based survey of preferred contraceptive 
method attributes and reasons for discontinuation among 
women in Ghana, for example, demonstrated that second 
to pregnancy prevention efficacy, perceived method effects 
on regular monthly menstrual bleeding and on future fer-
tility constituted critical considerations to method choice 
[38]. Fear of potential side effects, despite strong evidence 
that they are typically mild and limited to the 1st days/
weeks of use, likewise influence oral PrEP uptake [39].

As evidenced in other end-user research and real-world 
implementation of HIV prevention and contraceptive ser-
vices, preferences across product attributes varied by geo-
graphic location. Ugandan couples expressed similar prefer-
ences for oral tablets and for vaginal inserts and films when 
dosing frequency was on demand (which was regarded as 
favorable, on average) or daily (disliked), whereas tablets 
were preferred for a monthly product. In contrast, Zimba-
bwean couples consistently preferred oral tablets at more 
frequent and on-demand dosing whereas for a monthly prod-
uct form was less important, signaling openness to all deliv-
ery forms included in the DCE when duration was monthly. 
The preference for oral tablets at most dosing frequencies 
was likely shaped by familiarity with oral contraceptive 
pills, which are the most common contraceptive method 
in Zimbabwe [23] and were likewise used by the major-
ity of Zimbabwean women in this sample. Attribute prefer-
ences also reflected culturally grounded practices regarding 

vaginal hygiene and lubrication during sex. In Zimbabwe, 
social norms support intravaginal practices that aim to dry 
or tighten the vagina before sex [40]; thus, as was evidenced 
by our findings, an MPT product that increases vaginal lubri-
cation during sex may be less acceptable. In contrast, an 
MPT product that increased vaginal lubrication during sex 
was regarded as attractive to Ugandan couples, men, and 
women alike.

DCE results must be interpreted with understanding of 
their strengths and limitations. DCEs measure stated prefer-
ence—that is, the anticipated choice individuals would make 
if presented with an opportunity to actually choose between 
real products. Though DCE choices are hypothetical, this 
methodology is particularly well-suited to informing the 
design and influential attributes of prevention products in 
development or evaluating the relative importance of inter-
vention components at the design stage. In HIV prevention, 
DCEs have been used increasingly to inform intervention 
features [41] and generate insights for the development of 
novel biomedical HIV prevention delivery forms, includ-
ing MPTs that prevent HIV and pregnancy [14, 37, 42, 43]. 
Nonetheless, although a valuable methodology for end-
user research, stated preferences may not align with actual 
choices and use of real-world products. Thus, these results 
may be valuable to guiding product development decisions 
to optimize design of specific products and to anticipate fac-
tors important to future use; however, inference to demand 
for actual uptake and use of future MPTs based on these 
attributes is limited. The ideal product activity following 
the DCE, in which couples built their ideal MPT product 
from the attributes provided, yielded preferences that aligned 
with key DCE results yet also highlighted the methodologi-
cal advantage of a DCE permitting examination of relative 
importance and trade-offs participants may be willing to 
make to maximize key preferred features of a future MPT 
product. An additional consideration with DCEs is that 
the preference estimates are informed by the attributes and 
their levels included in the design. Another end-user study 
in which women tried placebo versions of four vaginally 
delivered delivery forms for HIV prevention (Quatro Study), 
for example, found preference differences between Zimba-
bwean and South African women, with the film and insert 
being the most commonly chosen delivery forms in each 
geographic setting, respectively [13]. In CUPID, including 
the oral tablet alongside the vaginal delivery forms (rings, 
inserts and films) shifted the preference estimates because 
participants were now making choices between the rela-
tively more familiar delivery form (oral tablets) alongside 
vaginally-delivered MPTs.

A second methodological consideration in interpreting 
results pertains to selection bias in the couples who chose 
to enroll together in CUPID. It may be that couples willing 
to jointly attend a study visit have a higher level of interest 
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in and communication about HIV prevention and pregnancy 
planning than we would find in a general population sam-
ple. That preferences were consistent across key relationship 
characteristics (e.g., duration of partnership, partner age dif-
ference) may reflect this design feature tied to conducting 
a study with couples. Nonetheless, the recruitment plans 
drew both men and women directly through established 
and trusted community networks. Individual pre-screening 
checklists were used to check the possibility of pseudo-
couples, after which study counselors checked information 
provided by couples individually to screen for any incon-
sistencies that may have indicated possibility of a pseudo-
couple. In addition, comparison of this study sample with 
behavioral and communication measures (e.g., contraceptive 
use, household decision-making) from the Demographic and 
Health Surveys conducted in the study regions suggest the 
couples were similar to Demographic and Health Survey 
respondents in key areas pertinent to the study aims.

Conclusion

Couples’ preferred characteristics of MPTs varied substan-
tially by geographical location, underscoring the importance 
of choice in product delivery forms and variation in dosing 
frequency within forms. The introduction of existing HIV 
and pregnancy prevention methods, alongside research with 
novel products in development, has highlighted the impor-
tance of product choice throughout distinct life stages and 
the varied and dynamic needs of different user groups and 
individuals. In addition, differing tolerances for product side 
effects should be considered during development alongside 
leveraging cultural preferences, including those tied to vagi-
nal lubrication during sex, to increase the attractiveness of a 
2-in-1 product. Male partners are key influencers in women’s 
HIV prevention and contraceptive decisions yet are seldom 
included in woman-centered HIV prevention research. 
The CUPID study highlighted the opportunity for building 
acceptability for new MPTs by engaging male partners and 
couples early in the product development pipeline. Although 
the RI of attributes and the liked and disliked levels of each 
MPT generally aligned between men, women, and couples, 
differences in views of delivery forms and the combination 
of delivery form and duration highlighted the opportunity 
for supporting uptake and use of future MPTs through coun-
seling and other couples-based introduction approaches.
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