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Exploring pregnant women’s experiences 
with dapivirine vaginal ring insertion during 
the MTN-042/DELIVER study in Uganda: a 
description of secondary data
Joselyne Nansimbe , Brenda Gati Mirembe, Phionah Kibalama Ssemambo,  
Annette Miwanda Ssekasi, Rose Byogero, Justine Nalwoga and Clemensia Nakabiito

Abstract
Background: Involving pregnant women in HIV prevention trials is key to ensuring that they 
benefit from efficacious products. MTN-042/DELIVER was a phase IIIb, open-label, multi-site, 
randomized safety study, the first of its kind to enroll HIV-negative pregnant women into a 
prevention trial using oral Truvada® once daily and the Dapivirine Vaginal Ring (DVR) every month. 
There is limited data on pregnant women’s experiences with ring insertion, which we explored.
Objectives: To explore the experiences of pregnant women with DVR insertion during the 
MTN-042/DELIVER study at MU-JHU Care Limited in Kampala, Uganda.
Design: A description of secondary data from the MTN-042/DELIVER study.
Methods: Participant randomization was to either DVR or Truvada in varying ratios into three 
successive cohorts (based on gestational age). Ring self-insertion was required at enrolment 
and every 4 weeks until delivery. Pre-insertion counselling and supervised ring placement 
assessment were done. Enrollment data were collected to include counselling sessions, 
insertion tactics, ring self-insertion scores (Very difficult: 3+ attempts and/or pain, severe 
discomfort, Difficult: 2 attempts and/or moderate discomfort, Easy: 1 attempt with some ring 
repositioning and/or mild discomfort, Very easy: Smooth insertion and positioning in one 
attempt with no discomfort), assistance during insertion, encountered challenges and ring 
expulsion during use.
Results: Out of 154 participants, 73% were randomized to the ring. At enrolment, all 
participants attempted self-insertion. Only one participant required additional counselling. 
The squatting position was uniformly favoured. Across all cohorts, 95% of participants had 
easy/very easy ring self-insertion. Five percent had difficult ring self-insertion, with some 
variations across cohorts. Challenges included difficulty in folding, gripping, inserting the ring 
far enough, requiring multiple attempts and reluctance to insert it. No expulsions during ring 
use were reported.
Conclusion: Most pregnant women managed to insert the Ring themselves. However, 
participants above 36 weeks required more help with ring insertion compared to others. 
This suggests that it may be beneficial to encourage pregnant women to start using this HIV 
prevention method early in pregnancy, to minimize potential initial insertion challenges in late 
pregnancy.
Trial registration: The primary study, MTN-042/DELIVER is registered as ID NCT03965923 at 
https://www.ClinicalTrials.gov.
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Introduction
The HIV pandemic continues to pose a major 
public health challenge, particularly in sub-Saha-
ran Africa, where reproductive-age women are dis-
proportionately impacted by HIV-1, comprising 
56% of adults living with the virus in sub-Saharan 
Africa.1 Globally, 44% of all newly acquired HIV 
infections were among females and girls of all ages 
in 2023. In sub-Saharan Africa, women and girls 
of all ages accounted for 62% of all new HIV infec-
tions.2 AIDS-related illnesses remain the second 
leading cause of death for young women aged 15–
24 years in Africa.1 These data clearly show that 
women of child-bearing potential living in sub-
Saharan Africa are at high risk of HIV acquisition.

The biological as well as behaviour changes dur-
ing and after pregnancy may further increase a 
woman’s risk for HIV. This, in turn, poses a risk 
of vertical transmission of HIV to the unborn 
child. Pregnancy produces a two-fold increased 
risk for HIV acquisition,3 a recent analysis found 
that the per-sexual act probability of acquiring 
HIV increased steadily during pregnancy and 
within 6 weeks following delivery.4,5

While pregnant women are among those most in 
need of safe and effective HIV prevention and 
treatment, research during pregnancy has been 
limited. Prior clinical trials of antiretroviral (ARV) 
drug use during pregnancy have primarily focused 
on treatment and/or prevention of vertical trans-
mission of HIV in women known to have acquired 
HIV.6 However, unintended pregnancy is com-
mon, at approximately 40% globally, which calls 
for a great need for HIV prevention technology 
during pregnancy.7

Reported rates of vertical transmission of HIV 
range from 15% to over 45% in the absence of 
any initiative and vary across countries. This 
transmission may occur during pregnancy, 
labour, delivery or breastfeeding.8 Almost half of 
new infections among children were due to their 
mothers not receiving ARV therapy during preg-
nancy or breastfeeding and 21% were due to 
mothers seroconverting during pregnancy or 
breastfeeding.9 This underscores the urgent need 
for HIV prevention technology during these criti-
cal stages in the lifetime of women.

MTN-042/DELIVER study was one of the first 
HIV prevention trials among pregnant women 

aimed at providing critically needed evidence 
about safely using the Dapivirine Vaginal Ring 
(DVR) and pre-exposure prophylaxis (PrEP) 
taken orally while pregnant.10

Prior to MTN-042, other HIV prevention studies 
were conducted among non-gravid women who 
tested negative for HIV. The HOPE and ASPIRE 
studies, for example, were two clinical trials that 
were phase III in nature. They showed that using 
a 25 mg monthly DVR was well tolerated and effi-
cacious compared to placebo, reducing HIV-1 
incidence by approximately 30% compared with 
placebo. The high uptake and adherence to the 
DVR throughout the studies suggested potential 
for acceptability and practicability of this option 
for HIV prevention among African women.11

Pregnant participants in a qualitative study on the 
acceptability of the DVR and Daily Oral PrEP 
recognized that consistent and correct use of the 
DVR provided protection for them and their 
unborn children.12

DVR, a novel HIV prevention method, offers 
women a discreet and self-administered option 
for reducing their risk of HIV infection.13 
However, the introduction of any new biomedical 
initiative must be accompanied by an understand-
ing of user experiences, particularly in popula-
tions with specific physiological needs, such as 
pregnant women. Although there is acceptability 
data on the use of the DVR in non-pregnant 
women,14–16 there is limited data on its accepta-
bility and usability among pregnant women, par-
ticularly regarding their experiences with 
self-insertion.

As part of the MTN-042 study, this assessment 
aimed at addressing this gap by exploring preg-
nant women’s experiences with DVR insertion. It 
provided crucial insights into how pregnant 
women interact with the DVR, including the ease 
of self-insertion, the effectiveness of pre-insertion 
counselling and the challenges faced during the 
insertion process.

The results offer important implications for the 
timing of initiation and support strategies for 
DVR use among pregnant women. Understanding 
these experiences is vital for optimizing the use of 
the DVR as a key HIV prevention method in this 
vulnerable population.

https://journals.sagepub.com/home/tai
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Methods

Study design, setting and population
Data extraction was done from the MTN-042/
DELIVER study, a phase IIIb, open-label, multi-
site, randomized safety clinical trial for the use of 
DVR and Truvada® during pregnancy. Study 
sites were Uganda, Zimbabwe, Malawi and South 
Africa. The MTN-042 study was conducted 
between February 2020 and May 2024.

Potential participants for the MTN-042/
DELIVER study were identified via:

1.	 The antenatal clinics through the facility-
based contact persons.

2.	 The community through contact persons, 
Community Advisory Board (CAB) mem-
bers and Village Health Teams (VHTs) who 
are most influential in the community.

3.	 Snowballing through former MTN-043 
participants (a sister study on HIV preven-
tion among breastfeeding women) for 
Cohorts 1–3, and already enrolled MTN-
042 participants for Cohorts 2–3.

Recruitment strategies were:

1.	 Intensive engagement of community (CAB 
members, VHTs and community influenc-
ers) and health-based contact persons.

2.	 Community educators reported at the ANC 
site by 7.00 am to receive referred mothers 
and also to sensitize them.

3.	 Priority was given to male partners who 
accompanied their wives to receive study 
information.

4.	 Providers of scan services in the community 
referred presumptively eligible pregnant 
women.

5.	 Former MTN 042/MTN 043 participants 
referred potential participants.

6.	 The MTN-042/DELIVER and MTN-043/
B-PROTECTED HIV prevention study 
video was viewed during sensitization.

7.	 Reference to the gestational age table/cal-
endar showing gestation weeks enabled the 
team not to miss any identified potential 
mothers.

The overall study population comprised healthy, 
HIV-uninfected pregnant females, 18–40 (inclu-
sive) years old, with an uncomplicated singleton 

pregnancy who were willing to be randomized to 
study product, and their infants.

Infants were prospectively selected for inclusion 
in the MTN-042 study when their mothers were 
enrolled. They entered the study when they were 
born and were followed up to 1 year of age. 
During follow-up, they were evaluated for adverse 
events and drug levels associated with study prod-
uct exposure during pregnancy.

Potential participants were identified during their 
routine antenatal care visits at the study-specified 
health facilities. Following pre-screening activi-
ties, potential participants were referred to the 
study site for possible screening. Upon fulfilment 
of eligibility criteria, participants were rand-
omized in a stepwise fashion into three successive 
cohorts based on their weeks of amenorrhoea as 
follows: Cohort 1: 36–37 weeks, Cohort 2: 30–
35 weeks and Cohort 3: 12–29 weeks.

Randomization was in varying ratios of 2:1 for 
Cohorts 1 and 2, and 4:1 for Cohort 3, onto the 
DVR and oral Truvada respectively. One group 
was enrolled at a time, beginning with women late 
in pregnancy, when the potential risks from drug 
exposure are lowest, and only proceeding to the 
next group if an independent review of study data 
deemed it was safe to do so. In total, 558 partici-
pants were enrolled across all three cohorts.

The DVR-004 is an off-white matrix ring, con-
taining 25 mg of DPV dispersed in a platinum-
catalysed silicone elastomer. The DPV molecule 
was originally developed as an oral ARV agent by 
Janssen Sciences Ireland UC, which conducted 
the early, non-clinical and clinical development. 
DPV, also known as TMC-120, a substituted di-
aminopyrimidine derivative, is a tight binding 
nonnucleoside reverse transcriptase inhibitor with 
potent antiviral activity against HIV-1.17

Following randomization to the DVR, the clini-
cian made a request to the Pharmacy through a 
prescription note for the DVR to be dispensed. 
This request was delivered to the Pharmacy 
through the runner. Upon receipt of a correctly 
completed and signed prescription or product 
request slip, the Pharmacist of Record prepared 
the requested study product as documented on 
the prescription or request slip. He then dispensed 
the study product, and the runner transported it 

https://journals.sagepub.com/home/tai
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to the clinic in a cooler box. Acknowledgement of 
receipt was done by the clinician accordingly.

Following adherence counselling with the study 
counsellor, the participant was then sent to the cli-
nician, who assessed the participant’s understand-
ing of DVR use as well as readiness to insert it.

The participant was then guided on DVR inser-
tion procedures by the clinician, which included: 
washing hands prior to touching it, positioning 
during insertion and confirmation that the ring 
was rightly placed. This was followed by DVR 
self-insertion under supervision.

Assessment of correct insertion was done by the 
clinician and closing instructions were given, which 
included: Avoiding vaginal douching and use of 
any vaginal medications, and not removing the 
DVR except in cases where labour is confirmed. 
They were further instructed to immediately con-
tact the study staff in case of any accidental DVR 
expulsions, for timely replacement.

Further to this, they were supplied with ziplock 
bags for storing the DVR where applicable and 
have it returned to the clinic at the earliest 
opportunity.

The used DVRs were stored during the study 
and periodically shipped for measurement of 
drug level concentrations, which served as an 
indicator for participants’ adherence to the study 
product.

For our assessment, we considered only the 
Ugandan site, MU-JHU Care Limited in 
Kampala, which had a total of 154 participants 
across all Cohorts, of which 112 were randomized 
to the DVR.

Study procedures
Upon randomization, DVR self-insertion was a 
requirement at enrollment and every 4 weeks until 
delivery. The study product was discontinued 
upon delivery. Pre-insertion counselling and 
supervised ring placement assessment were done.

We collected data from Enrollment visits of all 
participants who were randomized to the DVR 
from several sources, including Chart notes, 
Counselling notes forms and Electronic Case 
report forms for DVR insertion and removal.

We summarized the data per Cohort in Microsoft 
Excel to include counselling sessions, insertion 
tactics, ring self-insertion scores, assistance dur-
ing insertion, encountered challenges and ring 
expulsion during use.

The Ring insertion scores were as follows: Very dif-
ficult: 3+ attempts and/or pain, severe discomfort, 
Difficult: 2 attempts and/or moderate discomfort, 
Easy: 1 attempt with some ring repositioning and/or 
mild discomfort, Very easy: Smooth insertion and 
positioning in one attempt with no discomfort.

Statistical analysis
We analysed the data to compare DVR self-inser-
tion experiences across the different cohorts. This 
included calculating the percentages of partici-
pants in each self-insertion score category (Very 
Easy, Easy, Difficult, Very Difficult) within each 
cohort, using the total number of DVR users in 
each Cohort as the denominator.

We also computed the overall percentage of par-
ticipants for each score as a proportion of the total 
number of DVR users.

We summarized the number of pre-counselling 
sessions that were required for each participant 
prior to DVR self-insertion at enrollment, DVR 
insertion tactics, including position and any DVR 
expulsions.

We also summarized the challenges faced by 
DVR users during self-insertion in general.

Ethical considerations
MTN-042/DELIVER Study was approved by the 
Joint Clinical Research Center Institutional Review 
Board (JCRCIRB), Uganda National Council for 
Science and Technology (UNCST), Johns Hopkins 
School of Medicine Institutional Review Board 
(JHMIRB) and National Drug Authority (NDA) 
prior to implementation.

The Primary Institutional Review Board, JCRC 
IRB assigned the MTN 042/DELIVER study 
approval number JC1719, UNCST, HS 2699 and 
NDA, CTA-0121.

All the study participants gave their written 
informed consent prior to any involvement in 
study activities.

https://journals.sagepub.com/home/tai
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Permission to do this assessment was granted by 
the Microbicides Trials Network (MTN), the 
Sponsors of the MTN-042/DELIVER study.  
A description of the main study, MTN-042, is 
available on https://www.ClinicalTrials.gov, as 
required US law.

The reporting of this article conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement.18

Results
Out of 154 participants enrolled at the MU-JHU 
site, 112 (73%) were randomized to the ring (29 
in Cohort 1, 28 in Cohort 2 and 55 in Cohort 3; 
see Table 1). We extracted enrollment data for all 
the participants on the DVR. No data was found 
to be missing.

DVR self-insertion
At enrollment, all participants (100%) attempted 
self-insertion, none of the women randomized to 
the DVR refused to use it.

Pre-insertion counselling
All the participants underwent pre-insertion 
counselling, and out of these, only one participant 
(0.89%) required additional counselling. This 
participant had not fully understood the instruc-
tions on proper usage of the DVR. This was noted 
at the point of supervised DVR insertion. Upon 
additional counselling on the usage of the DVR, 
she managed to self-insert it.

The rest (99.91%) had a single pre-insertion 
counselling session at enrollment before DVR 
self-insertion. These sessions included issues of 
disclosure to the partner where applicable, study 
procedures, adherence counselling and HIV risk 
reduction counselling.

DVR insertion position
The squatting position was uniformly favoured by 
all participants in the three cohorts. The other two, 
that is, standing with one leg raised and lying down 
positions, were not popular among the participants.

DVR insertion scores
Across all the cohorts, 95% of participants had 
easy/very easy ring self-insertion. Five percent 
had difficult ring self-insertion, with some varia-
tions across cohorts. Participants in Cohort 1 
experienced more difficulty with DVR self-inser-
tion compared to those in Cohort 2 and Cohort 3 
(see Table 1).

DVR insertion challenges
Challenges included difficulty in folding, grip-
ping, inserting the ring far enough, requiring mul-
tiple attempts and reluctance to insert it.

DVR expulsions
No expulsions during ring use were reported. 
Participants reported no DVR removal between 
visits. They had supervised removal during their 
scheduled study visits.

Table 1.  DVR insertion scores by cohort.

Study participants Cohort 1 Cohort 2 Cohort 3 Total

Eligible gestational age at 
enrolment

36–37 weeks
44 (100%)

30–35 weeks
42 (100%)

12–29 weeks
68 (100%)

All Cohorts
154 (100%)

No. ring users 29 (65.9%) 28 (66.7%) 55 (81%) 112 (73%)

Self-insertion score,* N (%)

  Very easy 2 (7%) 18 (64%) 13(24%) 33 (30%)

  Easy 23 (79.3%) 10 (35.7%) 40 (72.7%) 73 (65%)

  Difficult 4 (13.8%) 0 (0%) 2 (3.6%) 6 (5%)

  Very difficult 0 (0%) 0 (0%) 0 (0%) 0 (0%)

*Among ring users. Question was: How easy or hard is it for you to insert the Dapivirine Vaginal Ring?

https://journals.sagepub.com/home/tai
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Discussion
There is still limited research and data on DVR 
insertion experiences of study participants 
involved in HIV prevention trials, more so preg-
nant women who were only recently included in 
clinical trials. This assessment was set out to 
explore pregnant women’s experiences with DVR 
self-insertion during the MTN-042/ DELIVER 
study at MU-JHU in Kampala, Uganda.

For our study, pre-insertion counselling sessions 
were held at every visit until delivery. This not 
only built the confidence of the participants at 
every DVR insertion session but also boosted 
their adherence to the study product. The fact 
that no participants declined self-insertion sug-
gests that with adequate counselling and support, 
pregnant women are willing and able to engage 
with this HIV prevention method.

As observed in our study, individual education 
and counselling at enrollment and throughout 
study participation were found to build confi-
dence for self-insertion and strengthened adher-
ence in one of the DVR studies involving 
non-pregnant women.14 The sessions which 
included site-specific group activities, such as 
social gatherings, on-site lab visits or male partner 
meetings, motivated adherence and created 
opportunities to address women’s concerns about 
the DVR or study procedures while promoting 
correct use.14

The squatting position was uniformly favoured by 
all participants in the three cohorts. This suggests 
that pregnant women, regardless of gestational 
age, may find this position the most comfortable 
and effective for self-insertion. This preference 
for squatting could be important for informing 
future counselling and instructional materials for 
pregnant women considering DVR use. No stud-
ies have been done yet to explore positioning dur-
ing DVR insertion in pregnancy, yet this data is 
vital for guiding pregnant women on DVR inser-
tion at various stages of their pregnancy.

Across all the cohorts, 95% of participants had 
easy/very easy DVR self-insertion. This was 
higher than in another African study, where 81% 
of participants successfully inserted the DVR on 
the first attempt at the clinic. Most women were 
comfortable using the DVR, and very few (⩽2%) 
reported feeling it during daily activities or 

experiencing any physical or emotional issues 
related to it.19

From our assessment, the challenges faced during 
DVR insertion included difficulty in folding, grip-
ping, inserting the ring far enough, requiring multi-
ple attempts and reluctance to insert it. Despite 
these challenges, participants inserted the DVR 
themselves with support from study staff, partici-
pants gradually became familiar with using the DVR 
as the trial progressed. Similar studies found that 
staff and peer support helped participants find the 
DVR easy to use and integrate into their daily lives.20

In this study, there were no DVR expulsions dur-
ing use, unlike the ASPIRE study where partici-
pants simultaneously described frequent reasons 
for removing it, such as for sex or menses.21 In 
another clinical trial in several sub-Saharan 
African countries, the DVR was easy to use, with 
low rates of expulsions and removals. Expulsions 
were more common during the early stages of 
use, often happening during urination or defeca-
tion. Over time, expulsions became less frequent, 
but ring removals increased. The most common 
reason for removing the ring was to sterilize it, 
despite advice from research staff not to do so.22

In a DVR study in South Africa and Uganda, par-
ticipants experienced both accidental expulsions 
and intentional removals of the DVR. However, 
intentional removals were more common, empha-
sizing the need for adherence counselling.23 Some 
participants reported removing the DVR inten-
tionally, with some doing it repeatedly and others 
only once, similar to findings in other studies.24

Various factors influencing intentional DVR 
removal have been noted in other studies.25 These 
include discomfort, removing the ring to sterilize 
it, during bathing, or because of menstruation,23 
which were all not the case for our assessment.

The differences between our study and the rest 
could be due to the variation in the pre-insertion 
counselling approach. Furthermore, the MTN-
042 study participants were pregnant. Since preg-
nancy is a time when the risk of getting HIV is 
higher,3 our participants could have been more 
cautious and feared to remove the DVR. In addi-
tion, the absence of menses among our study par-
ticipants could have contributed to retention of 
the DVR throughout the study.

https://journals.sagepub.com/home/tai
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Study strengths and limitations
Our study utilized data from a rigorous phase 
IIIb, open-label, multi-site, randomized safety 
study, which ensured high-quality data through 
its robust methodology.

We collected data from multiple sources, including 
chart notes, counselling notes and electronic case 
report forms for DVR insertion. This provided us 
with a comprehensive overview of DVR self-inser-
tion experiences. This triangulation of data sources 
enhanced the reliability of our findings.

The study specifically focused on pregnant women, 
a population historically underrepresented in clini-
cal trials, contributing valuable data on the feasibil-
ity and usability of the DVR during pregnancy.

The findings were from a Research Trial that had 
significant support for DVR insertion which may 
not be generalizable to other programmatic DVR 
use in routine antenatal care.

Our assessment was limited to Uganda; therefore, 
we cannot generalize our findings to all the other 
countries. However, our findings offer very useful 
insights and/information.

Conclusion
The findings from this study provide valuable 
insights into the experiences of pregnant women 
with self-insertion of the DVR during the MTN-
042/DELIVER study at MU-JHU. The high rate 
of participation and successful self-insertion 
across all cohorts underscore the usability of DVR 
use in this vulnerable population. While chal-
lenges were minimal, they were more prevalent 
among women above 36 weeks, which suggests 
that it may be beneficial to encourage pregnant 
women to start using this HIV prevention method 
early in pregnancy, to minimize potential initial 
insertion challenges in late pregnancy.

The results contribute to the growing body of evi-
dence supporting the use of DVRs as a viable 
HIV prevention method for pregnant women.
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