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Abstract

Pregnant and breastfeeding women (PBFW) on oral pre-exposure prophylaxis (PrEP) face barriers to adherence and per-
sistence which may be improved by point-of-care adherence monitoring using urine tenofovir testing. We explored the
acceptability of urine tenofovir testing for PrEP adherence monitoring among PBFW on oral PrEP, and how this, together
with PrEP biofeedback adherence counselling, may have shaped PBFW’s PrEP adherence and persistence. Between Sep-
tember 2022 and May 2024, we conducted a study among PBFW without HIV on oral PrEP in Cape Town, South Africa.
Participants were randomized to intervention (urine tenofovir testing at each study visit with biofeedback adherence
counselling) or standard-of-care arms (urine collected but not analyzed with participant, with standard PrEP adherence
counselling). Participants, with consistent and inconsistent PrEP use, were purposively sampled from both study arms
between October and December 2023 for qualitative interviews. Analysis was guided by the Theoretical Framework of
Acceptability and Consolidated Framework for Implementation Research 2.0 using codebook thematic analysis. Among
n=39 women, who were pregnant (n=16) or postpartum (n=13); mean age was 29 years (SD=7), and median time on
PrEP was 11.9 weeks (IQR=4.0,12.1). Acceptability of urine tenofovir testing was high, as it was perceived as familiar,
appropriate and easy to use. Most felt that the limited perceived burden and opportunity costs were outweighed by the
benefits, which included receiving feedback on their PrEP-taking behavior and if PrEP was present for HIV protection.
Urine tenofovir testing with biofeedback counselling was seen as motivational to daily PrEP use. It positively reinforced
PrEP-taking behaviors among those consistently using PrEP and allowed others the opportunity to reconsider their risk
for HIV acquisition. Urine tenofovir testing facilitated more accurate self-reporting of PrEP adherence, although some
reported restarting taking PrEP prior to visits. Participants’ PrEP-taking was supported by non-judgmental and encourag-
ing biofeedback counselling which included co-development of strategies to overcome pregnancy and postpartum related
barriers to PrEP persistence. Confusion of urine tenofovir testing with other antenatal urine tests and perceptions of
blood-based testing being more effective hindered application to motivating PrEP use. Addressing perceived efficacy and
coherence related to urine tenofovir testing within counselling is key. Urine tenofovir testing with biofeedback counsel-
ling was perceived as acceptable and motivational to PrEP adherence among PBFW. Integration is further recommended,
given that other urine tests are routinely utilized in antenatal care.

Keywords Pregnancy - Postpartum - PrEP adherence - Urine tenofovir testing - Biofeedback - Pre-exposure
prophylaxis - South Africa
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Abbreviations

PBFW: Pregnant and breastfeeding women

PrEP: Pre-exposure prophylaxis

SCOPE-PP:  Stepped care to optimize PrEP effective-
ness in pregnant and postpartum women

Background

Women accounted for nearly two thirds of all newly HIV
infected persons in 2023. [1] The risk for HIV acquisi-
tion more than doubles during pregnancy and the post-
partum period compared to non-pregnancy [2—4], leading
to increased risk of vertical HIV transmission. [5] Acute
maternal HIV infection, estimated at 3.3 per 100 woman-
years, significantly increases the risk of vertical transmis-
sion, contributing to one-third of infant HIV infections in
South Africa [6]. Although the total annual number of new
infections has declined in Eastern and Southern Africa,
down 57% since 2010 [5], substantial work remains in pro-
moting acceptable, effective HIV prevention methods for
pregnant and breastfeeding women (PBFW).

Daily oral pre-exposure prophylaxis (PrEP) is recom-
mended for those at risk of HIV infection by the World
Health Organization [7, 8], which, in South Africa, now
includes PBFW living without HIV. [9] Evidence has dem-
onstrated the safety and efficacy of PrEP use during preg-
nancy and breastfeeding. [10, 11] However, while PBFW’s
interest and initiation of PrEP has shown promise to date
[12], challenges to PrEP adherence persist, especially among
postpartum women, impacting its efficacy. [13, 14] Barriers
to oral PrEP adherence in PBFW include reduced perceived
risk for HIV acquisition and challenges in accessing PrEP
through clinics postpartum, side-effects with physical symp-
toms of pregnancy, and fear of inter-personal violence and
stigma following disclosure of PrEP use. [15, 16] Further,
standard counselling at follow-up visits currently evaluates
recent PrEP use via self-reported measures, which is subject
to social desirability bias. [17] Self-reported adherence may
not reflect actual use and thereby restrict opportunities to
discern individual-level barriers and provide tailored adher-
ence support. [18]

Biofeedback counselling, which provides individuals
with their point-of-care or laboratory-based test results as
related to their recent use of a prescribed medication, is an
emerging tool to promote adherence. [19] Tenofovir drug-
taking for treatment or PrEP can be evaluated by measuring
tenofovir (or metabolite) concentrations in hair, blood or
urine. Traditional pharmacologic measures to evaluate teno-
fovir-diphosphate levels in dried blood spots, while reliable
and quantifiable, are expensive and lengthy to conduct and
have yielded mixed results when used as counseling tools to
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improve adherence. [20, 21] Qualitative research has found
that the delay between providing a specimen for laboratory
testing and receiving feedback is a barrier to adherence sup-
port, suggesting that a gauge for monitoring PrEP use which
allows for simultaneous feedback may be more effective in
improving both objective and self-reported PrEP adherence.
[22]

Newly developed point-of-care urine tenofovir rapid
assays provide real-time, accurate results of recent PrEP
use. [23-26] They have been used to support PrEP adher-
ence with women in Kenya and Uganda, where they were
perceived as acceptable and feasible, and the immediate
feedback being appreciated. [27, 28] Integrating urine teno-
fovir testing into PrEP counselling motivated PrEP use and
improved both short-term and long-term adherence metrics,
[27-29] parallel to counselling approaches incorporating
point-of-care viral load results among people living with
HIV in South Africa. [30] Test use also facilitated open con-
versations between clients and providers, leading to more
accurate self-reporting of PrEP adherence and sexual behav-
iors. [27, 28] Evidence remains scant for use of urine teno-
fovir testing to support PrEP adherence amongst PBFW in
the African context, who present with unique challenges to
PrEP persistence and in whom the risk of HIV acquisition is
amplified. [12, 31, 32]

To fill this gap, our study, Stepped Care to Optimize PrEP
Effectiveness in Pregnant and Postpartum Women (SCOPE-
PP), sought to optimize PBFW’s PrEP use through a stepped
package of evidence-based interventions, including using
the newly developed urine tenofovir test [25] coupled with
PrEP biofeedback adherence counselling. Given that this
is the first study using the urine tenofovir test paired with
enhanced PrEP biofeedback adherence counselling among
PBFW within an antenatal setting in South Africa, partici-
pant perspectives of the intervention are of primary impor-
tance — especially those pertaining to its acceptability and
perceived impact. Interventions perceived as acceptable are
more likely to engage users (uptake), leading to better adher-
ence and desired outcomes. [33] Qualitative methods were
used to explore the acceptability of urine tenofovir testing
for PrEP adherence monitoring among PBFW and how use
of the urine tenofovir test, together with PrEP biofeedback
adherence counseling, impacted on their perceived motiva-
tion, need, capability and opportunity to use PrEP.

Methods
Overview of SCOPE-PP

This qualitative study is nested within a larger parent study,
SCOPE-PP, a two-stepped randomized control trial aiming
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to evaluate the effectiveness of oral PrEP adherence inter-
ventions among PBFW. Step 1 of SCOPE-PP was designed
to compare the current subdistrict clinic PrEP services (stan-
dard of care) to the intervention—the use of a urine tenofovir
test, followed by PrEP biofeedback adherence counselling.
[34] A real-time, recently validated urine immunoassay [24,
25, 27] was used (100% specific; 96% sensitive), measur-
ing tenofovir levels in the participant’s urine as an objec-
tive measure of PrEP adherence (verified post hoc via dry
bloodspot analysis of tenofovir diphosphate). [35, 36] The
urine tenofovir test kit contained a single use device with
a disposable pipette and, operating similarly to traditional
pregnancy tests, allowed for rapid depiction of any PrEP
use in the past 72 h. [25] Tenofovir presence was depicted
by a single visible line (control) indicating recent PrEP
use, with two visible lines (test and control) indicating the
absence of tenofovir or inconsistent or lack of recent PrEP
use (Fig. 1). Participants collected urine and study counsel-
lors placed three to four drops of the received participant’s
sample onto the window of the test device with the provided
pipette, either with the participant (intervention arm) or fol-
lowing the study visit (standard of care arm). Results were
displayed and discussed 10 min later with intervention arm

participants. Participants were informed that the test was
used to monitor their day-to-day adherence to talking PrEP,
not longer-term adherence, and evaluated if they had taken
any PrEP in the past 72 h (or 3 days), with a negative urine
tenofovir result being possible if they had taken it more than
3 days ago (Supplementary Material 1). The study counselor
assessed self-reported adherence in terms of pills taken over
the past 30 days, but no other assessments (e.g., pill counts)
were collected.

Between September 2022 and May 2024, 750 partici-
pants were recruited and enrolled into Step 1 of SCOPE-PP.
Enrolment criteria included: age 16 years and older, gesta-
tional age of>21 weeks, living without HIV, and currently
using or initiating oral PrEP at time of enrolment, with
follow-up through 12-months postpartum. [34] At enrol-
ment, participants were randomized 1:1 into intervention
or standard of care study arms, after which they attended
study visits every 3 months, which included a counselling
session with study staff. The protocol for every follow-
ing visit (Fig. 2) included a rapid HIV test, with counsel-
ling, and evaluation of participants’ PrEP adherence, with
the urine tenofovir test being used if PrEP use in the past
7 days was self-reported. Following this, standard of care
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arm participants did not receive their results and were given
standard adherence counselling, This included HIV coun-
selling and testing, HIV risk assessment, emphasis on HIV
prevention measures (such as consistent condom use, PrEP
use and STI screening), along with discussion of the ben-
efits of PrEP (Supplementary material 1). Intervention par-
ticipants, however, received their results after 10 min and
enhanced PrEP biofeedback adherence counselling. This
included all standard of care adherence counselling and pro-
cedures, along with motivation and encouragement for PrEP
adherence through an in-depth discussion on PrEP-taking
strategies based upon their urine tenofovir results (Supple-
mentary material 1).

SCOPE-PP enrolment took place in the Mitchells Plain-
Klipfontein subdistricts of Cape Town, South Africa—a
population that is predominantly of low socioeconomic
status, with a high HIV prevalence. [34] The public clinics
provide antenatal care and PrEP services as per the National
Department of Health guidelines. [34] Ethical approval was
received from UCT HREC (Ref: 117/2022), the Western
Cape Health Research Committee (Ref: WC_ 202206 003)
and City of Cape Town Health Research Committee (Ref:
8148).

Participant Sampling and Recruitment for
Qualitative Study from SCOPE-PP

We enrolled n=39 participants, half from each study arm in
Step 1, who had attended at least one follow-up study visit.
Participants did not have a history of blood-based adher-
ence monitoring, though study staff drew dried blood spots
for confirmation of results that were never reported to par-
ticipants nor staff. Standard of care arm participants were
included to explore the acceptability of urine tenofovir test
use for PrEP adherence monitoring, how its use impacted on

Table 1 Consolidated Framework for Implementation Research 2.0,
Characteristics Subdomain adapted to the context of the study [47, 48]

Characteristics subdomain

Project characteristics: Characteristics applicable to role of inter-
vention recipients defined below based on the COM-B system [48]

Construct definition (in the context of this
study)

The degree to which participants have
deficits relating to their survival, well-
being, or personal fulfilment, which can
be addressed by using PrEP?

The degree to which participants have
interpersonal competence, knowledge,
and skills to use and adhere to PrEP

The degree to which participants have the
availability, scope, and power to use PrEP
The degree to which participants are
committed to using PrEP over time

Construct name

A. Need

B. Capability

C. Opportunity

D. Motivation

@ Pre-exposure prophylaxis
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PrEP adherence without receipt of biofeedback counselling,
and to investigate the potential self-report bias may occur
from knowing PrEP use was being objectively monitored.
[37-39] Participants were purposively sampled based upon
consistent (received a positive PrEP result via urine testing
at their last study visit) versus inconsistent PrEP use (nega-
tive tenofovir test result or did not receive a urine tenofo-
vir test due to self-reported non-adherence) to ensure that a
variety of experiences were captured [40—42] Participants
were identified for eligibility and stratified into the relevant
PrEP use groups by the study data team, who then invited
participants to an in-depth interview on the day of their next
study appointment.

Qualitative Data Collection

An exploratory qualitative study design was used, and semi-
structured individual interviews were conducted to explore
SCOPE-PP participants’ acceptability of urine tenofovir
testing to monitor PrEP adherence, and how this, combined
with PrEP biofeedback adherence counselling, impacted on
their PrEP use. [43—45] Interviews were conducted between
October and December 2023 in participant’s chosen lan-
guage (IsiXhosa or English) by two trained interviewers,
taking 30 min on average. Interviewers were not part of the
study team, nor were they counselors. They were unaware
of the participant urine results but did know if they were
classified as “consistent” or “inconsistent” users. Partici-
pants provided written informed consent prior to partici-
pation, and remuneration included grocery and transport
vouchers (South African ZAR150, equivalent to~USDS).
Translation and transcription of audiotapes occurred con-
currently to data collection, which included excerpts from
interviewers’ reflexivity journals. [46] Transcripts were
reviewed weekly, after which interview style and ques-
tions were adapted where necessary. Topic guides explored
experiences with urine tenofovir testing, PrEP biofeedback
adherence counselling, and PrEP use, together with HIV
self-testing (results reported elsewhere). Topic guide devel-
opment was informed by the Consolidated Framework for
Implementation Research 2.0, specifically the Recipients
Characteristics subdomain (Table 1). [47, 48]

Qualitative Data Analysis

Given the importance of acceptability in supporting inter-
vention feasibility, constructs within the Theoretical Frame-
work of Acceptability (Fig. 3) were used to understand
participants’ acceptability of urine tenofovir testing. [49]
The Recipients Characteristics subdomain of the updated
Consolidated Framework for Implementation Research
(Table 1) was further used to guide analysis of participants’
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A multi-faceted construct that reflects the extent to which people delivering or receiving a health care intervention consider it to be

Acceptability

appropriate, based on anticipated or experiential cognitive and emotional responses to the intervention

Affective
attitude
How participants
felt about use of
the urine
tenofovir test

Intervention
coherence
The extent to
which the
participants
understood the
urine tenofovir
test and how it
works

Burden
The perceived
amount of effort
that was
required to use
the urine
tenofovir test

Ethicality
The extent to
which the urine
tenofovir test
had a good fit
with
participants’
value systems

Perceived
effectiveness
The extent to

which the urine
tenofovir test
was perceived as
likely to achieve
purpose

Self-efficacy

The participants’

confidence that
they could
perform the
behaviors
required for
urine tenofovir
test use

Opportunity
costs

The extent to
which benefits,
profits or values

needed to be
given up to use

the urine
tenofovir test

Prospective acceptability

|

Concurrent acceptability

Retrospective acceptability

Prior to participating in
in the intervention

Whilst participating in
in the intervention

After participating in
in the intervention

Fig. 3 Theoretical Framework of Acceptability [49], with its seven constructs adapted to the context of the study (i.e. retrospective acceptability

of urine tenofovir test use)

perspectives on the perceived impact that the intervention
had on their PrEP use. [47, 48] Specifically, COM-B con-
structs supported the analysis of how participants’ need,
capability, motivation and opportunity to take PrEP was per-
ceived to change through urine tenofovir testing, together
with biofeedback counselling.

Codebook thematic analysis was used, with the initial
codebook developed deductively following familiarization,
using broad categories based on Consolidated Framework
for Implementation Research, interview guides and a litera-
ture review. [50] Data was co-coded by three researchers
using Dedoose Version 9.0, a computer-assisted qualitative
data analysis software. [51] Researchers coded two tran-
scripts together, adding codes to the codebook inductively,
followed by a review of an independently coded transcript
(by all coders). Discrepancies in individual coding were
then discussed and resolved, after which a final codebook
was developed. [52] This was applied independently by
each coder to analyze a subset of remaining transcripts,
alongside regular peer debriefing meetings and use of
note-taking, reflexive journals and an audit trail to ensure
rigor and reflexivity. [53—55] Sub-themes and themes were
refined and categorized using the Theoretical Framework of
Acceptability. [48]

Results

Following a description of participant characteristics, we
present results about a) PBFW’s retrospective acceptabil-
ity of urine tenofovir testing for PrEP adherence monitoring
according to the Theoretical Framework of Acceptability
[48]. This is followed by findings exploring the b) Per-
ceived impact of urine tenofovir test use and biofeedback

counselling on PBFW’s PrEP adherence (receiving stan-
dard or enhanced biofeedback counselling). Informed by
the Consolidated Framework for Implementation Research
2.0 [50], we specifically describe perceived changes to their
need, motivation, capability and opportunity to take PrEP.
These interrelated concepts are presented under themes of
how 1) Seeing PrEP-taking is motivating and 2) Biofeed-
back counselling helped intervention arm participants iden-
tify need, support motivation and build capability to use
PrEP. (Fig. 4) Perspectives of participants from both the
standard of care and intervention arm were included the first
theme, as we found that urine collection for testing impacted
standard of care arm participants’ PrEP adherence, despite
them not receiving their urine tenofovir test results.

Participant Characteristics

We enrolled 39 participants in total, from both standard of
care (n=19) and intervention (n=20) arms, where approxi-
mately 50% of each group was taking PrEP consistently on
their last study visit' (Table 2). At the time of the interview,
median gestational age was 24.5 weeks (IQR=20.5,28.5)
among those pregnant (n=16). Median weeks postpartum
was 8.5 weeks (IQR=4.0,12.0) among those postpartum
(n=18). Participant’s mean age was 29 years (SD=7), and
median time on PrEP was 11.9 weeks (IQR=4.0,12.1) from
baseline study visit until date of interview. Three partici-
pants described themselves as being in sero-discordant rela-
tionships, with a further three not having partners at the time
of the interview. One third of participants were young adults
under the age of 24 (n=11) and approximately two-thirds of
participants were unemployed (n=25).

! according to their prior study visit’s urine tenofovir test results.
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Affective Intervention Burden Ethicality Perceived Self-efficacy Opportunity
attitude coherence - Lessside- Appropriate effectiveness - Easy to pass costs
- Overall - Predominantly effects foruse. - Perceivedas urine for test - None
positive understood compared to Facilitated effective due described
attitude what the urine blood test. by to urine - Benefits
towards test was - Limited population’s being a included
adherence measuring. burden familiarity trustworthy visual,
monitoring - Confused with described. with urine source and immediate
through urine other urine- Minimal testing and results feedback on
test. based tests burden clear matching HIV risk
- Mixed used in included: explanations PrEP-taking and PrEP-
emotions in antenatal care clinic-based of testing behavior. taking
cases of at times. testing and procedures - Blood-based behavior.
inconsistent - Supported by high load of and reasons testing
PrEP-use. repeated testing for foruse. perceived as
- High interest explanation of pregnant and more
in receiving test results breastfeeding effective by
feedback on within and women some
PrEP-taking across already.
behaviors, counseling
even during sessions
inconsistent
PrEP use.
A \ 4 {V V‘ A
Highly acceptable urine tenofovir test, combined with biofeedback counselling
!

capability to use PrEP more consistently.

Intervention arm participants’ motivation, need, capability, and opportunity to take PrEP
- Visual monitoring of PrEP-taking behavior and HIV risk through urine test results, both personally and by others, motivated PrEP use.
- Also motivated disclosure of PrEP use, supporting increased opportunity to use PrEP.
- Motivation of PrEP-use only extended to prior to study visits in rare cases.
- Biofeedback counselling based on urine test results helped intervention arm participants identify personal need for PrEP, overcome barriers and build

- This motivated continued PrEP-use, particularly when receiving negative test results.

Fig.4 Pregnant and breastfeeding women’s retrospective acceptability
of urine tenofovir test use, and how test use paired with biofeedback
counselling supported their motivation, need, capability and opportu-

PBFW'’s Retrospective Acceptability of Urine
Tenofovir Testing for PrEP Adherence Monitoring

Application of the Theoretical Framework of Acceptabil-
ity [48] and its constructs showed that participants in both
study arms perceived the urine tenofovir test as appropri-
ate for use for PrEP monitoring with PBFW, noting that
they had “no problem” with it or “‘saw nothing funny” about
it. Important in ethicality were clear explanations by study
staff on the testing procedure and reasons for urine tenofovir
test use, as well as participants’ familiarity with providing
urine for testing within routine antenatal care visits. As such,
self-efficacy was felt to be high and participants described
being able and willing to provide urine for tenofovir testing:

They said they are going to check if you are taking
PrEP from the urine...Because we are used to giving
urine as pregnant women, so it was no big deal. (34
years, standard of care arm, inconsistent PrEP use)

@ Springer

nity to use PrEP informed by the Theoretical Framework of Accept-
ability and Consolidated Framework for Implementation Research 2.0
(Recipients characteristics subdomain) respectively

Intervention participants voiced how a urine test was the
“easiest” way to check for sufficient presence of PrEP for
HIV protection. Overall limited burden and opportunity
costs were perceived by standard of care and intervention
arm participants, as urine tenofovir testing did not require
one to be “pricked”, as a blood test does, and did not
have aftereffects (i.e., swelling or pain). Described burden
included coming to the clinic to have the urine tenofovir test
done, which was “boring” and extended the length of their
clinic appointment, with one mentioning that she would pre-
fer to do it at home herself. Two others mentioned that pro-
viding urine for the test was “cumbersome”, especially in
the context of pregnancy, where other urine and blood tests
are being done. One participant recommended that testing
for PrEP use be integrated with other testing:

It's better checking PrEP maybe on the blood, because
basically when we're here for your [antenatal]
appointment they do take the test to check if you're still
um [HIV] negative, they can summa take the results,
can summa take their blood as well to check PrEP...
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Table 2 Baseline characteris-
tics of SCOPE-PP? participants
included in qualitative interviews
(N=39)

Total Standard  Interven-
of care tion (Bio-
(Counsel- feedback)
ing) Arm  Arm

N=39 n=19 n=20
(100%) (49%) (51%)
Demographics
Age, years
Mean (SD) 29 (7) 29 (6) 29 (7)
years 11 (28%) 5 (26%) 6 (30%)
>24 years 28 (72%) 14 (74%) 14 (70%)
Pregnancy status at time of interview
Pregnant 16 (47%) 6 (38%) 10 (56%)
Postpartum 18 (53%) 10(63%) 8 (44%)

Gestational age at time of interview, weeks (among pregnant

participants n=16)
Median (IQR)

24.5(20.5, 28.5(25.0, 22.5
28.5) 29.0) (20.0,
26.0)

Postpartum age at time of interview, weeks (among postpar-

tum participants, n=18)
Median (IQR)

Educational attainment
Did not complete secondary
Completed secondary

Socio-behavioral Factors

Relationship status (missing n=3)
Cohabitating
Not cohabitating

Condom use, past 3 months
Never
Rarely/sometimes

# Stepped Care to Optimize PrEP ~ Almost always / always

Effectiveness in Pregnant and No sexual activity

Postpartum Women Primary partners HIV status®

® Missingness included as Living with HIV
unknown partner HIV serostatus Living without HIV

¢ Pre-exposure prophylaxis Unknown
4 Includes time (weeks) from No recent partner
participant baseline study visit PrEP° Use

until follow-up study visit date

X . . X Self-reported time on PrEP, weeks?
prior to in-depth interview

Median (IQR)
¢ Classification determined by

85(4.0, 11.5(70, 55(3.5,
12.0) 14.0) 8.5)

24 (62%) 10 (53%) 14 (70%)
15(38%) 9 (47%)  6(30%)

19(53%) 10 (56%) 9 (50%)
17 (47%) 8 (44%) 9 (50%)

29 (74%) 13 (68%) 16 (80%)
13%)  1(5%) 0 (0%)
0(0%)  0(0%) 0 (%)
9(23%)  5(26%)  4(20%)

3(8%)  0(0%) 3 (15%)
19 (49%) 9 (47%) 10 (50%)
14 (35%) 9(47%)  5(25%)
38%) 1(5%) 2 (10%)

119 (4.0, 12.0(4.0, 4.6(4.0,

, : 12.1) 12.4) 12.0)

urine tenofo:jflr te.:s.ttr(esult att PrEP Use Classification®

previous Stucy Vistt tpresen Consistent (urine tenofovir+at last visit) 20(51%) 10(53%) 10 (50%)

vs. absent) prior to interview ) } . .

invitation Inconsistent (urine tenofovir- or no PrEP use at last visit) 19 (49%) 9 (47%) 10 (50%)
The last time I didn't have the urine, so I had to drink of PrEP in their system, at their study visit. The test was rec-
a lot of water so that [was hard]. (29 years, interven- ognized as an objective measure of their PrEP taking efforts,

tion, inconsistent PrEP use) which they liked:

Intervention participants described that, despite this per-
ceived challenge, they still wanted the urine tenofovir test to
be used due to the immediacy of the feedback and the visual
observation of their urine tenofovir results, or the presence

1 liked the fact that when you take your urine, I also
get the opportunity to see whether the pills [PrEP]
work well or not. Because for example, I can be tak-
ing pills every day and not know how they work...So

@ Springer
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the sampling of urine gives me an opportunity to see
that, these are the results of this thing that I am doing,
which means I am doing it well. (34 years, interven-
tion, consistent PrEP use)

The urine tenofovir test was perceived as effective by par-
ticipants in both arms, seen as a trustworthy way to dem-
onstrate their “protection” from HIV, with two participants
emphasizing that it was as reliable as the alternative, blood-
based testing. Intervention participants receiving both
positive and negative test results described how seeing the
urine tenofovir test results mirror their current PrEP-taking
behavior reinforced trust in the test. Using urine was also
perceived to be effective because urine is used for other tests
during pregnancy and urine comes from the urethra, near
the vagina, where protection is desired to be achieved:

1 trust them [urine tests], I don't trust it [blood tests]
more than the urine test. There are slim chances of
something getting passed in urine and not getting
detected if you have it, I don't know how I can put it
(laughing)... one of the reasons why I say the urine
test results are the best, we have sex using the same
organs, so to me nothing gets past urine. (38 years,
intervention, inconsistent PrEP use)

In contrast, some intervention participants felt that blood-
based testing was more trustworthy, explaining that results
are processed in a lab and provide greater certainty of HIV
protection as compared to urine tests, which impacted on
their acceptability:

Iwouldn 't say it's fine [to check PrEP in urine], but it’s
the way they do it. Since HIV is tested in the blood, 1
think it would be better if it was tested the same way ...
I would like to see the test done in the blood, that’s all.
(28 years, intervention, consistent PrEP use)

Overall intervention coherence was high. Participants in
both study arms understood that the urine tenofovir test
evaluated whether PrEP was present in their urine for HIV
protection. Some described how it was being used to evalu-
ate whether they were using PrEP “correctly” and were pro-
tected from HIV, with some participants feeling it was being
used to determine if they were “lying” about taking PrEP.
Others specified that it was an indicator of presence of PrEP
in their “system”, “blood” or “body’:

1t is to see whether you had PrEP in your body in the
past seven days... I didn't feel bad, because we were
told we were going to give a urine sample, ... But it
motivated me, I would say, yes, I had to know that 1
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need to drink my PrEP, because I know that when I get
here, my urine is going to be tested. (29 years, stan-
dard of care, inconsistent PrEP use)

Participants in the intervention arm, receiving biofeedback
counselling, described how they understood the results of
the urine tenofovir test at each study visit. Repeated coun-
selling across study visits, specifically having the reasons
for the test and meaning of the results explained throughout
the appointment (i.e., prior to urine tenofovir test use, while
the test was done in front of them and again when being
given their results), was described as integral to their inter-
vention coherence. Although some participants could not
recall the mechanics of the test (Fig. 1), counselling helped
them understand and process their results:

She told me what it means when it shows that line... So,
you tend to understand it, what your situation is like...
when that line is there, it means that there is PrEP in
your body. When there is no line at all, it means there
is no PrEP in your body....  understood that I took my
pills, so I am protected, because my line was visible.
(34 years, intervention, inconsistent PrEP use)

Some examples of low intervention coherence in the inter-
vention arm were observed, particularly in those who
received negative test results. Two intervention participants
confused the urine tenofovir test with another antenatal care
urine test, two others were confused about what the urine
tenofovir test tested for—thinking it tested for PrEP pres-
ence alongside other “diseases” or for pregnancy:

I didn't know what they were doing when they were
testing the urine... So, she first asked me questions...
I lied and said, “No, no I take PrEP. and I take it
every day.” So, they tested the urine... There were two
lines, and she said, “you see it?” In my head I am
saying, “you can obviously see that I am pregnant”.
She said, “do you know what this [urine test] is for?”
I’'m thinking, “who doesn 't know what it’s for, man”
... She says, “it’s for testing whether you take PrEP”
and then I start coming back to my senses... (23 years,
intervention, inconsistent PrEP use)

Affective attitudes towards urine tenofovir test use were
explored, specifically prior to its use in a study visit and
when receiving the results. Women in both arms described
feeling worried prior to urine tenofovir testing when their
PrEP-taking was inconsistent, with those taking PrEP
consistently describing how they were confident and not
stressed. Despite this apprehension, many women in the
intervention arm noted how they were interested in receiving
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feedback on “how their PrEP is working”, often regardless
of whether they had been taking their PrEP consistently or
not. Intervention arm participants described feeling happy
and excited when results showed the presence of PrEP. They
were pleased that the study staff could see that they were
making good choices and looking after themselves and their
baby by taking PrEP consistently. They liked being able
to observe their “protection” from acquiring HIV, as they
could see for themselves that they were taking PrEP appro-
priately and that PrEP was working as intended:

I was happy because I could see also that I am pro-
tected...it changed how I looked at PrEP, let me rather
say [before] I was just using PrEP, not sure if it will
really protect me. (30 years, intervention, consistent
PrEP use)

For intervention participants, feelings after receiving feed-
back that insufficient PrEP was present often depended on
whether this was expected. Those who did not use PrEP
prior to the study visit noted how they were not surprised,
whereas others who had been taking PrEP inconsistently
were unsure of what their result would be and described
feeling concerned after receiving negative urine tenofovir
test results. Inconsistent use was reported due to work-
related issues (i.e., changes in shift times) or pregnancy and
postpartum-related challenges (i.e., vomiting up their medi-
cation, nausea, having a new baby, brain fog) or generally
finding it challenging to remember to take a pill daily.

First time, 1 was happy, because... it showed that |
take PrEP in the appropriate way...and then the sec-
ond time it wasn t alright, because it showed that there
is PrEP in my body, but it is not enough. So, I was
disappointed...But then, it is good...you are able to
see where you stand. Even though, perhaps I would’ve
thought that I am still taking it the right way, only to
find out, that no, I am not taking it the right way...I
think it is the right way to have this option where you
check whether you take PrEP or not through your
urine. (17 years, intervention, inconsistent PrEP use)

Despite not feeling good after the result, participants contin-
ued to describe that they preferred to receive the results and
be informed of their PrEP taking.

Perceived Impact of Urine Tenofovir Test Use and
Biofeedback Counselling on PBFW'’s PrEP Adherence

Using a lens informed by the Consolidated Framework for
Implementation Research 2.0. participants described how
1) the urine tenofovir test motivated PrEP use, and 2) how

it, used in combination with PrEP biofeedback adherence
counselling, helped them identify their need for PrEP, build
capability to use PrEP and encouraged further PrEP use in
the case of negative test results.

Seeing PrEP-Taking is Motivating

Overall, urine tenofovir test use was found to support moti-
vation to take PrEP for participants in both study arms,
although via different mechanisms. Intervention participants
described how being able to personally monitor their PrEP
taking behavior through biofeedback and results motivated
them to attend their appointments, increased their “inter-
est” in taking PrEP and “encouraged” them to continue tak-
ing PrEP. Seeing that sufficient PrEP was present for HIV
protection positively reinforced their current behavior and
increased their opportunity to take PrEP at times, through
facilitating disclosure of PrEP use to partners, friends or
family after seeing that their PrEP-taking behaviors were
effectively preventing HIV:

1 saw that PrEP is really working and there's no turn-
ing back, I will keep using PrEP... and I told them at
home, my mom had doubts about PrEP... As old as she
is she is [now] also using PrEP... I was very happy I
even called my man before I got home... You know at
first if there was someone in the house, I couldn t take
my PrEP. But now I don't care who is in the house, I
take my PrEP... in front of them. I'm so motivated to
the point I don 't need to hide anymore, because it pro-
tects me. (29 years, intervention, consistent PrEP use)

The visual observation of PrEP drug detection by study staff
motivated ongoing PrEP use for intervention participants
and some standard of care participants. Those in the inter-
vention found being accountable to study staff motivated
consistent PrEP use, particularly at times when PrEP taking
was challenging, such as in the early months following initi-
ation. Standard of care participants also described how study
staff being able to see their PrEP taking behavior motivated
them to take their PrEP, despite not seeing the results them-
selves. Standard of care arm participants described further
how being asked questions about their recent PrEP use at
study visits motivated them to take PrEP more consistently
and self-report their PrEP use more accurately. This was due
to knowing that urine tenofovir test results were dependent
on their self-report of recent PrEP use (Fig. 1) and that PrEP
use would be visible to the study staff through test results. It
encouraged them to “pay attention” to how they take their
PrEP and gave some “strength” to not forget to take their
pills daily:
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It can happen that I say, “No, I'm drinking my PrEP
well” ... All the while knowing that, no, I am not drink-
ing it in the appropriate way. But, if I know that they
will be looking for it in the urine, I know that I have
to drink it, because they are going to see. If I lie when
I am talking to them, it is going to be visible in the
urine. So, it encouraged that I use it, yes. (22 years,
standard of care, consistent PrEP use)

A small number of participants in both standard of care and
intervention arm reported that the urine tenofovir testing
motivated PrEP-taking in the period just before their study
visit. Some described how they were not taking their PrEP
consistently, but made sure that they would take their PrEP
on the days before their study visit so that sufficient PrEP
would be present on the day of their study visit:

1 took it (laughs) thinking that it will show... I thought
let me take it, thinking that it will show, because I
came [for my appointment] during the week. Then
that lady explained that you don't take it today then
it shows in your urine, it takes six days inside you [to
show]...Being lazy doesn 't work, you must take, and
you are fooling yourself. (34 years, standard of care,
inconsistent PrEP use)

Specific instances were described where testing for PrEP
presence had no or limited impact on their motivation to
use PrEP, such as when participants were not aware that the
urine tenofovir test was measuring PrEP presence; they were
already used to taking PrEP consistently; or were internally
motivated by other factors, such as their children or their
need for HIV protection:

It didn't change anything, how I am going to put this?
It'’s because I was drinking PrEP before...1 started tak-
ing it because I got pregnant. So, and then everything
I was doing, I was doing so that I would be alright
and for the baby and I to be safe, and then in terms of
urine...I don't think it is going to make it difference.
(41 years, standard of care, inconsistent PrEP use)

Biofeedback Counselling Helped Intervention Arm
Participants Identify Need, Support Motivation and Build
Capability to Use PrEP

Rather than demotivating PrEP use, receipt of negative
urine tenofovir test results by intervention participants was
described by some as reinforcing their perceived need for
daily PrEP use to protect them against HIV. This was found
specifically in the context of knowing or questioning if
their partner had other sexual partners or wanting to protect
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their baby and themselves from acquiring HIV during preg-
nancy and breastfeeding, amongst others (i.e., risk of sexual
assault, HIV positive partner, unaware of partner’s serosta-
tus). Biofeedback counselling following negative results
facilitated this by encouraging participants to take PrEP
more consistently (i.e., if they were not taking it daily), or
restart PrEP:

I was also interested in knowing and seeing it [how
much PrEP was present], because sometimes when
you haven t taken it [PrEP], you get the opportunity
to know that “no, now you no longer have PrEP in
your body.” So, it gives you, a thing that says, “drink
[take PrEP].” So, it does motivate you...because you
can see that, “okay now... I am not protected.” So, if
we didn't have the test, you wouldn't see where you
stand. (34 years, Intervention, inconsistent PrEP use)

Discussing the risks of contracting HIV in pregnancy and
postpartum, and the benefits of remaining on PrEP in counsel-
ling sessions were also useful in helping participants under-
stand their unique, specific need for PrEP. One intervention
arm participant in a sero-discordant relationship detailed how
she “didn’t mind personally” if she got HIV, however she
improved the way she took her PrEP daily following biofeed-
back counselling, wherein the importance of PrEP to protect
her unborn child was emphasized by the counsellor:

The study assistant asked why I don't take them. And
then she spoke about her story with her boyfriend, it's
the same as mine. And then she said that there is no
need for me to skip them, I must take them because,
I must also consider the child...And then I never
stopped again after that. (18 years, Intervention, con-
sistent PrEP use)

Biofeedback counselling was key in maintaining motiva-
tion to use PrEP when experiencing negative emotions in
response to urine tenofovir test use, which could demotivate
PrEP use or study visit attendance. Negative emotions could
occur when receiving a negative urine tenofovir test result
despite trying to take PrEP consistently, or when partici-
pants self-reported stopping PrEP or inconsistent use, which
they felt to be socially undesirable:

Like if I don t take PrEP well...I know that I am going
to get my urine tested. So, if I am lying and say that
“no, I am taking it well, I am taking it well.” then I'm
going to become discouraged, because I keep getting
the told the truth, I get told, “no sister, you are not
eating it.” Then I get discouraged because, even when
they see me, they are going to say, “no, here'’s that
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one.” ...We know her”. So that is the one that this will

cause demotivation. (23 years, Intervention, inconsis-
tent PrEP use)

In these instances, counselling around contextual circum-
stances impacting test results or participants expressing
interest in accurately self-reported PrEP use seemed to
increase participants’ capability to take PrEP. Biofeedback
counselling was described as helping them learn different
tactics to adapt their PrEP taking behaviors and persist with
PrEP, supporting their motivation when receiving negative
test results. Vital to this was that the counselling was pro-
vided in a motivational, “kind”, non-judgmental manner.
Helpful advice included strategies to overcome interper-
sonal barriers, where women were finding it challenging to
take their PrEP in front of someone, they had not disclosed
their use to, as well as individual level barriers. Advice in
overcoming side effects, the pill burden related to pregnancy
(i.e., taking of prenatal vitamins and PrEP) or forgetting to
take the oral pill daily (i.e., due to having a new baby, not
being used to taking pills, finding it challenging to take an
oral pill daily), especially in the initial stages of taking PrEP,
were specifically helpful:

I didn 't feel good man, because I wasn t taking it the
right way... She spoke well with me... She said that
that can happen sometimes. So, I came back a second
time. And then another lady gave me advice, she said
that what I should do is, take in the morning, because
I had said that I sometimes forget. So, I changed and
took it in the morning... I would get discouraged when
I drink PrEP, but my urine shows that it is not yet in
my body, but [getting my results] encouraged me,
because you get advice when you get here, right. So,
they also encourage a person, here at the clinic. (34
vears, Intervention, inconsistent PrEP use)

Further education on PrEP, reassurance of the safety of PrEP
use in pregnancy and debunking any myths they had heard
about PrEP also supported participants’ knowledge of PrEP
and their motivation to persist with PrEP. One participant,
who only decided to start taking PrEP after her first negative
urine tenofovir result and corresponding biofeedback coun-
selling described the following educational benefits:

It [biofeedback counselling] also helped clarify some
of the things people say, because the only thing that
makes it scary is what the people are saying outside...
They say it [PrEP] causes dizziness, there is a lot that
people say. Because with that first visit, [ was supposed
to have taken it then, but then I listened to people (30
years, Intervention, inconsistent PrEP use)

Discussion

In this qualitative study of PBFW who reported both consis-
tent and inconsistent PrEP use, most found urine tenofovir
testing as a part of antenatal and postnatal care to be accept-
able and motivational to their PrEP adherence and continua-
tion during the pregnancy and postpartum period. The urine
tenofovir test was viewed as a trustworthy and effective
method for detecting recent PrEP use and ensuring protection
from acquiring HIV—and preferable to blood-based testing.
Biofeedback was also seen as acceptable and improved PrEP
adherence among intervention participants. However, a sub-
set of women were initially skeptical of the test’s efficacy and
expressed a preference for PrEP adherence to be evaluated
using blood specimens, consistent with previous studies. [56,
57] The non-invasive nature of urine-based testing facilitated
acceptability among PBFW, as well as the ease of visually
interpreting real-time results. A unique facilitator among our
PBFW was their familiarity with providing urine samples in
routine antenatal care, which reinforced their confidence in
the test’s effectiveness and perceived self-efficacy. Concerns
about extended clinic appointments due to additional urine
testing were raised, particularly when participants found it
difficult to provide urine samples “on demand.” Addition-
ally, our study demonstrated how the use of multiple, dif-
ferent urine tests within routine antenatal care could lead
to confusion or mis-recollection regarding urine tenofovir
testing, where it was occasionally mistaken for other urine-
based tests, such as pregnancy tests. Recent literature has also
reported how urine tenofovir test users found results counter-
intuitive to interpret at times, as most familiar rapid tests use
two lines to indicate a 'positive' or 'present' result, whereas in
the urine tenofovir test, two lines indicate 'absence' of PrEP.
[56] Integrating different urine tests into a single sample col-
lection, while ensuring counselling and education on urine
tenofovir test use (i.e. on test’s purpose and the meaning of
results) at multiple points, will be essential in improving
users’ acceptability, aligning with findings from other African
studies involving healthcare workers, and women. [56—59]
Recent research in Kenya on biofeedback counselling,
informed by urine tenofovir test use among women living with-
out HIV, demonstrated both high acceptability of the test and
an increased odds of both short- and long-term PrEP adherence
with the urine assay use compared to standard counselling. [27]
In our recent preliminary analysis of the impact of urine teno-
fovir testing in our SCOPE-PP study, biofeedback using urine
tenofovir testing was associated with significant increases in
PrEP adherence (32% of intervention participants had urine
tenofovir+vs. 25% in control; RR=1.29; 95% CI=1.03-1.63).
[60] Our qualitative data further highlights how urine tenofovir
test use supported adherence through motivating participants to
take PrEP. Participants in both arms noted how accountability

@ Springer



AIDS and Behavior

to study staff, partners and babies through the urine tenofo-
vir test use encouraged them to pay closer attention to their
PrEP-taking habits, particularly in the early stages of use or
during adherence challenges. Knowing that their adherence
was visible to others motivated them to take PrEP consistently,
as receiving a negative result after reporting good adherence
was seen as socially undesirable. [56] Urine tenofovir testing
paired with biofeedback counselling facilitated PrEP adher-
ence by providing PBFW with the opportunity to personally
monitor PrEP levels and protection from HIV acquisition and
increased motivation to attend study visits, even amongst those
with inconsistent PrEP use. Receipt of positive urine tenofovir
results allowed study staff to see how participants were making
positive health choices for themselves and their babies, sup-
porting adherence. [56, 58] Positive test results affirmed to par-
ticipants that PrEP was working and providing HIV protection,
therefore reinforcing consistent PrEP-taking behavior, as well
as increasing opportunities for disclosure to family members.

Concerns have been raised that receiving negative urine
tenofovir test results with biofeedback could demotivate PrEP
use or lead to missed appointments to avoid urine testing which
will detect non-adherence out of fear that negative results could
impact on their study participation, access to benefits, or alter-
ing healthcare providers’ attitudes toward them. [58, 59, 61]
The possibility of this was endorsed by a few of our study
participants who reported restarting PrEP only shortly before
study appointments—behavior consistent with self-report bias,
as observed in another study. [56] Intervention arm participants
in our study noted how the combination of urine tenofovir test
with kind, non-judgmental and motivational adherence coun-
selling motivated them to continue PrEP despite experiencing
stress, worry, or apprehension prior to urine tenofovir testing
in study visits during periods of inconsistent PrEP use. This
echoes findings from other studies emphasizing the value of
empathetic and supportive counselling when using real-time
adherence feedback in reinforcing PrEP commitment and
adherence. [56, 58] Therefore, reinforcing use of non-judg-
mental, supportive sexual healthcare at routine clinic visits,
regardless of past PrEP use, may help improve accurate report-
ing of recent adherence, mitigate the potential stress associated
with objective adherence testing and promote more consis-
tent engagement with PrEP services. [56, 58] Finally, destig-
matizing negative results, echoed in studies from Kenya and
Uganda, is key in using a supportive, non-punitive approach to
adherence monitoring. [27, 56, 58]

Although these concerns were noted, SCOPE-PP interven-
tion arm participants also described how seeing a negative
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result reinforced their awareness that they were not protected
from HIV increased their perceived need for PrEP, motivat-
ing them to restart or use PrEP more consistently, especially
during pregnancy and postpartum, periods of heightened HIV
risk. Enhanced biofeedback adherence counselling was key in
supporting this perceived need for PrEP by 1) emphasizing the
benefits of PrEP during pregnancy and postpartum, 2) reassur-
ing participants about PrEP’s safety, and 3) addressing com-
mon myths that could discourage use (i.e. negative impacts
on the fetus or infant, confusion of PrEP with anti-retroviral
treatment for HIV). Similarly, a recent study among non-preg-
nant women found that biofeedback adherence counselling
combined with urine tenofovir testing enabled participants to
gain a clearer understanding of their protection status which
significantly improved PrEP adherence. [27] Additionally, both
intervention and standard of care participants described how
urine tenofovir test’s objective assessment of PrEP adherence
encouraged more accurate self-reporting to healthcare provid-
ers. Knowing that study staff could verify adherence helped
facilitate open discussions about real-life barriers to PrEP use,
which participants valued. These conversations addressed
pregnancy-related challenges (e.g., pill burden, pregnancy
symptoms) and postpartum difficulties (e.g., caring for a new-
born), helping participants build their capability to use PrEP
consistently. Similar findings on the role of adherence counsel-
ling in overcoming individual and interpersonal barriers have
been reported in other studies on point-of-care urine tenofo-
vir testing, [27, 56, 58] as has the increased veracity of self-
reported adherence when urine testing is being performed [28].
Recommendations for PrEP adherence counselling in the con-
text of urine tenofovir test use are outlined in Box 1.

Some participants reported that urine tenofovir testing
with biofeedback counselling had little impact on their PrEP
use in certain situations, such as when pre-existing internal
motivation was sufficient to ensure adherence, when they
were driven by external factors (e.g., infant health and safety),
when participants misunderstood its purpose (low interven-
tion coherence) or in cases of low perceived effectiveness in
comparison to blood-based testing, aligning with other find-
ings. [58] Negative affective attitudes toward results indicat-
ing insufficient PrEP levels were described as potentially
demotivating, whereas experiencing gratification or reassur-
ance from positive results had the opposite effect, reinforcing
adherence. These findings highlight the importance of con-
sidering the acceptability of the urine tenofovir test within the
broader context of its impact on adherence.
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Box 1

Recommendations for optimal PrEP? adherence counsel-
ling for pregnant and breastfeeding women in the context
of objective measures of PrEP adherence:

— Non-judgemental and motivational approach to review-
ing recent PrEP use (including non-use or intermittent
use) by lay counsellors from the same community

— PrEP education in the context of pregnancy and breast-
feeding is key including, benefits and safety of PrEP
for mother and infant, and improving disclosure of
PrEP use to family and partners.

— Co-development of strategies to address individual
and interpersonal barriers to PrEP adherence, includ-
ing those specific to pregnancy and postpartum.

— Address aspects related to acceptability of the test, by
describing reasons for test use, the process of using
the test and meaning of results before and after testing
every time the test is used

2 Pre-exposure prophylaxis

Limitations

Our study focused on PBFW in a clinical trial during their
first six months of follow-up, which presented certain
limitations. At the time of data collection, acceptability
of test use and counselling was assessed only after one
to three times of participant use. Further research among
PBFW with longer exposure to the intervention would
be needed to capture perspectives pertaining to long-term
(e.g., further into postpartum period) PrEP adherence.
Additionally, because participants were aware of the
test’s purpose and timeframe, our data may be subject to
the reporting bias where adherence is overestimated due
to participants modifying their behavior in response to
monitoring. Further, there may be social desirability bias
on urine test appropriateness and acceptability, which we
sought to limit by having separate interview staff. Finally,
our results may not be generalizable outside of urban,
ante and postnatal care services in South Africa. How-
ever, given that this analysis is one of the first to exam-
ine the acceptability of urine tenofovir testing, and its
perceived impact on PrEP adherence among the PBFW
population when used together with counselling, these
findings offer valuable insights that can inform the imple-
mentation of future PrEP adherence interventions among
PBFW and other populations who may struggle with oral
PrEP use over time. With acceptability in PBFW being
demonstrated and point of care tenofovir testing being
shown as feasible in HIV clinics in South Africa (i.e.

administered at reasonable costs, estimated at USD $13
per client, and requiring less than 10 min of healthcare
provider time) [62], investigation into feasibility of urine
tenofovir testing for PrEP monitoring in the antenatal set-
ting would be beneficial.

Conclusion

This study found that urine tenofovir test use was acceptable
among PBFW in our study, and that urine tenofovir test use
and biofeedback counselling motivated PrEP continuation
and adherence in pregnancy and postpartum. Non-judgmen-
tal and motivational biofeedback counselling together with
urine tenofovir testing played a crucial role in improving
motivation, need and capability to take PrEP despite barriers
to PrEP use (including work-related issues, pregnancy and
postpartum-related challenges, and pill fatigue). However,
certain factors could reduce its effectiveness or could even
demotivate use, such as the receipt of negative test results
and low intervention coherence (i.e. lack of understanding
of what the urine tenofovir test is testing) or could only
motivate PrEP use before a study visit. Additionally, the use
of the urine tenofovir test as an objective adherence measure
provided opportunities for more tailored counselling strate-
gies, showing potential for improving long-term PrEP use.
Given the high acceptability of the urine tenofovir test and
its ability to enhance adherence when paired with biofeed-
back counselling, integrating this intervention into ante- and
postnatal care services should be prioritized for this popula-
tion where feasible. Future research should explore long-
term implementation to assess its sustained impact on PrEP
adherence beyond the early postpartum period.
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