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Editorial on the Research Topic
Contemporary strategies: advancing healthcare for HIV, STls, and beyond

A crucial component of universal health coverage, is the promotion of sexual and
reproductive health. The various dimensions which contribute to this particular health
right being actualised, include disease screening, disease prevention, health management,
education, and counselling services (1). As a result, sexual and reproductive health
interventions require integrated participation across several levels; from individual to
policy levels (2, 3). This collection of articles facilitates reporting of some of the key issues
pertaining to HIV, sexually transmitted infections, maternal health, and health systems,
with a particular focus on emerging technologies and strategies to expedite the provision
of appropriate health solutions.

Whether accessing HIV care and viral suppression can be achieved by offering financial
incentives to patients with HIV is elucidated upon by Majam et al. Describing original pilot
research that they conducted in Johannesburg, South Africa, the authors explain the extent
to which participants used smartphone applications to share their HIV related results, and
the usefulness of financial incentivisation as a mechanism for engagement in care (Majam
et al.). A similar pilot study, this time exploring the sole use of mHealth in HIV
intervention, tested how amenable participants were to responding to short message
service reminders and interactive voice response system communication to report their
HIV status after self-testing (Gaven et al.). Another strategy that is gaining momentum, is
the use of differentiated service delivery to expand access to health services and required
medication. The role of community pharmacists and community pharmacies as a
potential platform for HIV products and services is considered in The South African
community pharmacy sector—an untapped reservoir for delivering HIV services
(Nyamuzihwa et al). The authors describe the proliferation and distribution of
community pharmacies, how the role of the community pharmacist can be expanded and
why this presents a viable opportunity to contribute to HIV mitigation and attainment of
UNAIDS targets.

The path of HIV self-testing from its conception over 25 years ago to its current
iterations, is traced by Fischer et al. They highlight the salient steps and features in HIV
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self-testing and discuss the issues that arise from packaging digital
interventions with HIV self-testing. Given the momentum that
such interventions are gaining, data management is a growing
concern, impeding data harmonization and scalability. The
authors therefore raise the question of whether there is a need
for regulatory approval or prequalification of digital interventions
used with HIV self-tests (Fischer et al.). The role that technology
can play in HIV screening and sexual health matters among men
who have sex with men and gender diverse communities, is
reported on in two other articles. Abraham et al. investigated the
disposition of members of the aforementioned marginalised
communities in Australia when presented with the option of
accessing sexual health services on digital applications and web
based channels (Abraham et al), while Zhao et al. in their
Chinese study probed the potential of establishing online HIV
testing platforms on a dating site. They identified drivers and
obstacles to app-based HIV testing services at various levels
(Zhao et al.). Both these studies aimed at mitigating common
barriers to HIV testing, like fear of stigmatisation and
accessibility of services. A different technological advancement
which enters the fray, is The role of machine learning in HIV risk
prediction (Fieggen et al.). This perspective article clarifies what
machine models are, and how they are developed and evaluated.
The authors make a case for including machine learning as an
HIV prevention tool of the future, and discuss the benefits of the
predictive quality of machine learning in identifying at risk
individuals, amongst its various other uses. Keeping with risk,
Adedokun et al. recommend routine risk screening for
cardiovascular diseases since their Nigerian study found that sub-
clinical atherosclerosis was higher in HIV treatment experienced
patients, and this was irrespective of the presence of traditional
risk factors (Adedokun et al.).

The need to address social and systemic factors that impact
sexual and reproductive health initiatives is examined in the
remainder of the articles. The Maharaj opinion piece that
adolescent pregnancy in sub-Saharan Africa is concerning, draws
attention to the reasons for this as well as highlights some
interventions which have been successful in curbing the
adolescent pregnancy rate in other countries. The authors
advocate for greater involvement from all sectors of society in
minimising the adolescent birth rate (Maharaj). Another at risk
sector is identified in Enrollment and retention of female sex
workers in HIV care and health facilities in Mabara city. Readers
are reminded that the sexual health needs of sex-workers often
go unattended despite them being very much in need of such. In
this original study, among various themes, the impact of
healthcare workers’ attitudes and the quality of services at health
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facilities on female sex workers’ motivation to enter into HIV
treatment is discussed (Arinaitwe et al.).

South Africa finds itself in the spotlight in another two articles,
where attention is drawn to the country’s shortfalls but
accompanied by suggestions for improving the health systems.
Using South Africa as an example of low- and middle- income
countries in general in their assessment, Ordonez et al. explain
the link between colonialism and a sub-standard healthcare
system. They illuminate the need for innovation and a pragmatic
integrated approach to addressing the HIV healthcare services in
neo-colonial South Africa (Ordonez et al.). While the final
perspective article by Nyatela et al. also provides advice to
stakeholders, identified
stakeholders can support patients as they engage in self-care. The
authors reflect on the lessons learned from the COVID-19
pandemic, and use them as a foundation on which to improve

various they focus on how the

HIV mitigation generally and especially as they pertain to
patients with co-morbidities (Nyatela et al.).

This collection of original research, perspectives and opinion
articles provides a holistic overview of the different approaches to
research into HIV and sexual reproductive healthcare. What
becomes clear is that the commitment to delivering effective
healthcare remains, and that innovative approaches to the
provision of such continue to evolve.
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Incentives to promote accessing
HIV care and viral suppression
among HIV self-screening test
users who obtain a reactive
result

Mohammad Majam’, Mothepane Phatsoane’,

Theodore Wonderlik', Naleni Rhagnath', Laura K. Schmucker?,
Leanne Singh', Michael Rademeyer®, Harsha Thirumurthy?,
Noora Marcus’ and Samanta Lalla-Edward"™

'Ezintsha, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa,
?Department of Medical Ethics and Health Policy, Perelman School of Medicine, University of
Pennsylvania, Philadelphia PA, United States, *A2D24, Randburg, South Africa

Introduction: Achieving viral suppression in people with HIV is crucial in ending
the AIDS epidemic. Among users of HIV self-screening tests, low rates of
linkage to care and early retention in care are key obstacles to achieving viral
suppression. This study sought to evaluate the efficacy of financial incentives
in supporting HIV case management.

Methods: Young adults within the inner city of Johannesburg, South Africa and
surrounding areas who used HIV self-tests, were able to use WhatsApp to
communicate with study personnel, reported a reactive or invalid result, and
were confirmed to by HIV-positive were enrolled in the study. Participants
were randomised to an intervention arm that received reminders and
financial rewards for engaging in care, or to a control arm that received the
standard of care. The primary outcome was HIV viral load at six months.
Results: Among 2,388 HIV self-test kits that were distributed, 1757/2,388
(73,58%) recipients were able to use their phones to send photos to study
personnel. 142/1,757 (8,08%) of these recipients reported reactive or invalid
results. Upon confirmatory testing, 99/142 (69,71%) participants were
identified as being HIV-positive and were enrolled in the study. 2 (1,41%)
participants received an HIV negative result, and 41(28,87%) participants were
either lost to follow-up or did not complete the confirmatory testing
step. 20/99 (20,2%) from the intervention arm and 18/99 (18,18%) from the
control arm completed the study (i.e., attended a 6 month follow up and
participated in the exit interview). 29/99 (29,29%) were virally suppressed by
at 6 months. Of those achieving viral suppression 15 (51,72%) were from the
intervention arm.

Conclusion: Financial incentives and reminders were not effective in
promoting engagement with HIV care and viral suppression in this setting.

KEYWORDS

HIV care cascade, financial rewards, HIV management, HIV linkage to care, HIV self-test,
South Africa
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Majam et al.

Introduction

The sustained use of antiretroviral therapy (ART) is crucial
for achieving viral suppression among people living with HIV
and preventing onward HIV transmission (1). Achieving viral
suppression hinges on the prompt identification of individuals
living with HIV, and subsequent access to, and sustained
retention in HIV care. Thus far, while there has been
significant advancement globally in the realisation of the first
two “90s” of the WHO’s 90-90-90 targets (90% of people
living with HIV knowing their status and 90% of HIV
patients on ART respectively), achieving the final “90” (viral
suppression in all who receive ART) has not been reached (2-
4). It has been proposed that to be able to maintain a successful
HIV continuum of care and move closer to reaching the final
“90” target, timeous testing for HIV is imperative, since no or
delayed testing exacerbates infection transmission (5). Ghamie
G, et al. emphasise that innovative and periodic HIV testing
procedures need to be adopted to reach parts of the population
who are unaware of their HIV status (6).

Various studies have been conducted to identify the
problems associated with HIV testing and linking into HIV
care and to make recommendations on how to bridge the
current gaps in the HIV treatment continuum. This is critical
particularly in the low and middle income region of Sub-
Saharan Africa, as this region significantly lags behind western
countries when it comes to patients initiating and sustaining
the use of ART (7).

One recommendation is that HIV testing take the form of
HIV rapid diagnostic tests (RDT), conducted by patients
themselves in the form of HIV self-screening (HIVSS), to
facilitate the uptake of HIV infection identification and
consequent treatment, as HIVSS has shown to have high
acceptability across a wide range of populations. For low- and
middle-income settings this is particularly significant, as these
settings bear a high burden of HIV infections and previous
studies have reported a growth in testing when HIVSS has
been used. This is largely because HIVSS alleviates the tester’s
confidentiality, cost, and convenience concerns (8-10).

However, it has become apparent that the uptake of HIV
testing does not necessarily translate into boosting accessing
of care, and that further mediation strategies are essential
(11). Choko, et al, reiterate this notion and suggest that while
there is no one-size-fits-all solution, bespoke mediation
strategies can be formulated to address the HIV testing and
continued access to care needs of different population
groups, from available and emerging care linkage data. For
example, in South Africa text messages to confirmed HIV
positive patients increased the likelihood of them linking to
care (12).

One popular mediatory mechanism that has been proposed
is the use of incentives. Stoner, et al, in their 20-year exploration
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of the impact of disbursing various forms of financial incentives
to at risk groups, found that there was an inconsistent link
between the disbursement of financial incentives and the
prevention of HIV infection (13). Krishnamoorthy, et al, in
their examination into whether financial incentives positively
impacted the uptake of HIV care, concluded that it does have
the potential to improve patient retention in the HIV cascade
of care (14). A year-long review of household economic
strengthening (HES) strategies as an approach to stimulating
uptake in HIV testing and care, drew two significant
conclusions. The first is that financial rewards stimulate the
uptake of HIV testing and linkage to care in adults generally
and in specific contexts like when financial rewards can help
people to pay for transportation expenses. The second is that
it is difficult to pinpoint trends amongst the various HES
schemes given that there are many variables to consider (15).

Another disconcerting reality is that there is also a need for
HIVSS and HIV care interventions that target men in particular
because they have lower levels of engagement in testing and
treatment (16, 17). Whereas women often access testing
around childbirth, men access healthcare (including HIV
testing) more rarely and as a consequence are diagnosed later
in the HIV disease progression (18, 19) and are in addition
less likely to link to care than women (20). Identifying
interventions to increase HIV testing and linkage to care
among men - particularly those engaged in high-risk
behaviours remains an HIV prevention priority.

Drawing on health and behavioural economics, this pilot
study developed and tested a financial incentive intervention
programme to measure the effect of a modest financial
incentive offered in: (1) completing a confirmatory HIV test
following a positive HIVSS test result, and (2) demonstrating
viral suppression by approximately 6-months after a positive
HIVSS test result. By testing whether targeted, low-cost
incentives for facilitating HIV care access and viral
suppression are effective in the context of HIVSS, the results
from this study, reported on here, can inform larger-scale
efforts, in South Africa and in other countries in the region,
in achieving strengthened HIV care cascades.

Materials and methods
Study design

This study took place from July to December 2020 and
enrolled 142 participants. Upon meeting the inclusion criteria,
participants were randomly assigned to intervention or
control: the intervention group receiving financial incentives
for confirmatory testing, linking to care and viral suppression —
or the control group receiving standard of care (SOC) for
linking to care.
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All participants who completed key study procedures
received standard financial compensation for time and
transportation.

Study site

Locations which yielded high numbers of men and young
adults within the inner city of Johannesburg, South Africa as
well as its surrounding areas of Alexandra, Soweto and
Yeoville, were deliberately selected for the distribution of HIV
self-test (HIVST) kits. In 2020, the HIV prevalence of the
City of Johannesburg was 13% (21). Confirmatory testing of
HIV positive results was undertaken at the Ezintsha Research
Centre in Hillbrow, Johannesburg, South Africa.

Study population

Convenience sampling was used to recruit candidates
already participating in the following initiatives: STAR HIVSS
distribution programme, Sedia, and Hepatitis C virus (HCV)
product evaluation studies in operation at the Ezintsha
research clinic and ANOVA’s harm reduction initiative at the
Yeoville clinic. Both males and females were recruited on
condition that they were willing to not only test for HIV, but
also share their results digitally via short messaging service
(SMS) or WhatsApp. Race, gender, ethnicity, and sexual
orientation were disregarded.

After distributing 2,388 HIVST kits to potential study
participants, from the 402 candidates who responded, 142
were eventually deemed eligible for confirmatory testing and
possible inclusion in the study. Eventually, 99 participants
who had fulfilled all the study criteria comprised the study
sample, 49 of whom were assigned to the intervention arm
and 50 to the control arm.

Inclusion and exclusion

Eligible participants were 18 years or older at the time of the
study and had reported an HIV positive status after being tested.
They also had access to a phone with a personal or valid phone
number that was going to be active for at least six-months post
HIV self-screening and which had a WhatsApp or text
messaging feature. Each participant also needed to have
understood and signed the informed consent form.

Ineligible participants were those who did not meet the
eligibility criteria, were not willing to undergo a confirmatory
test after testing positive for HIV and were unwilling to
provide informed consent.
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Recruitment process

Field workers from the STAR HIVSS distribution
programme, using either the fixed HIVSS distribution or the
door-to-door distribution channel, disseminated an HIVSS kit,
IFU pamphlet and a uniquely barcoded result card, to
passers-by and residents. Recipients who tested positive for
HIV were requested to share their result with the study staff
to a designated phone number via their mobile phones. This
could be done by sending either a picture of their positive
results on the results-card (Supplementary Figure S1) via
WhatsApp or via SMS reporting the positive result and
quoting the unique barcode from the test kit. These
candidates as well as those with confirmed HIV positive
results from the Sedia and HCV studies as well as the
ANOVA-Drug users harm reduction initiative, who presented
themselves for routine testing at the Yeoville site, were
provided with the opportunity to participate in the study.
They too were required to submit text messages or
photographic evidence of their HIV positive results.

Study procedure

Confirmatory testing

After the validation of HIV positive results by study staff,
participants were contacted by a linkage officer within three
days to conduct an informed consent telephonically before
proceeding with randomly grouping participants into the
intervention and control. At this stage, only STAR candidates
received ZAR50 (approximately USD 3,00) for the
photographic evidence of positive results sent via WhatsApp.
All participants with an HIV positive result were required to
undergo confirmatory testing at the Ezintsha research clinic
before they could be manually randomized into a particular
study arm. All participants who presented themselves for
confirmatory testing were reimbursed ZAR150 (approximately
USD 9,00) for time and transport costs, with those from the
STAR programme who randomised in the intervention arm
receiving a further R75 (approximately UDS 4,90) for
completing research  nurse
performed a blood draw for the baseline viral load (VL). All
participants were advised to attend an ART clinic of their

confirmatory testing. The

choice.

Randomisation

Participants were randomised into one of two study arms
after their HIV positive test results were confirmed, as
described above. Random number generation was used for
randomisation and Stata for assignment. To facilitate
randomisation for Sedia, ANOVA and HCV participants, they
were also required to submit images of their self-test RDT for
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verification to the same telephone number as STAR candidates.
Upon randomisation into their specific arm, the letter T was
attached to the end of the intervention arm candidate’s
patient identity number (PID) and the letter C attached to the
end of the control arm candidate’s PID. An additional code
was added to the end of the aforementioned coding to
indicate whether or not the patient had access to WhatsApp
(M if no WhatsApp). A further code preceded the PID to
indicate the group from which the patient was recruited: S for
the Sedia group, A for ANOVA group, and H for the HCV
group. While no balance tests were run during the
randomisation process, participants were randomised 1:1, so
that there was an even distribution among the participants

from each recruitment site or programme.

Follow up visits

With regards to medication pick-up reporting, monthly
reminders to collect medication from their nearest clinic were
sent to all intervention arm participants via text messaging or
WhatsApp. Participants were requested to send a picture of
their collected medication to the study WhatsApp number.
Participants whose WhatsApp pictures were verified by study
staff received a ZAR25 (approximately USD 1,50) reward via
e-Wallet. Incentivisation was not extended to participants
without WhatsApp or who did not submit an image.

10.3389/frph.2022.976021

End-line VL

Approximately six months after receiving and verifying the image
from the participant indicating an HIV positive reading, up to five
follow-up calls (one per week unless an additional call within a
particular week was warranted) were made to each candidate
inviting them to complete a follow-up visit at the study clinic. Voice
messages were left for unreachable participants. On presenting
themselves at the clinic, informed consent was administered by the
linkage officer before the completion of the exit interview
questionnaire and collation of demographic data. Participants
subsequently had their blood sample (4 ml EDTA) drawn by a
research nurse for laboratory VL PCR testing. These returning
participants were reimbursed for their time and transportation cost.
Moreover, intervention arm participants with a VL < 400 copies/ml
were rewarded further with ZAR300 (approximately USD 18). On
completion of all procedural steps, participants were exited from the
study once they completed an exit questionnaire.

Figures 1,2 show the study design workflow and work study
group
Supplementary Table S1 contains the incentive summary.

process  per  recruitment respectively, ~ while

Data management

Data management was performed by the research staff who
created the standard operating procedures for maintaining the

Reporting of HIV positive results digitally from distribution of ST Randomisation Ezintsha Linkage Officer calls
kits, Sedia, PQ, HCVPQand ANOVA | N and telephonic informed B > STUDY START ) participant to schedule appointment
Result verification by study staff consent for visit 1
Assign unique PID
SN E NN EE NN RN Ee SN Re s RNSa s aRaR R RRS RN RERR R RRR R RRRS ) .
v 3 v
Control arm Intervention arm CIRCRE S Participant attends study clinic
n=140 n=140 @rrrenrannannannes —
. : v
v v
Written Informed Wittten Informed gesssensesenies FTTTT ssssssssssssennnsne .
consent consent H VISIT2
> < : . i
Patient undergoes Patient undergoes H
confirmatory testing confirmatory testing CELEEEEEEEEEEE RS o Bloo:c:r;:l far Bloo:c:r‘a’\;-v for
and blood draw and blood draw s £ :
a ‘ Patient receives H
v H ZAR75 incentive for : H 0
v H
b4 confirmatory result . b v
Patient reimbursed Patient reimbursed - Patient Patient
ZAR150 for study ZAR150 for study . reimbursed reimbursed
participation participation H ZAR150 for ZAR150 for study
B B g study participation
v v E partld:paﬂon i
Patient linked to ART initiation site Patient receives R20 each time they E 5 Patient
(Hillbrow clinic/patient preferred site) attend their monthly clinic visit. : § relmbiiresd R300
s H ] for study
v . : participation if VL
E & is less than
Patient told to return after 6 months j H 400 cp/m!
for VL monitoring H H
v v
Study exit l | Study exit

FIGURE 1

Study design workflow.
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study staff study staff study staff study staff
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reading reading reading reading
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AND «Patient assigned a PID and «Patient assigned a PID and «Patient assigned a PID and «Patient assigned a PID and
randomised into Arm 1 and randomised into Arm 1 and randomised into Arm 1 and randomised into Arm 1 and
REGISTRATION | /2 Am 2 Arm 2 Arm 2
«Patient recelves ZARSO
compensation for turning in
HIV positive result
«Patient signs ICF «Patient signs ICF *Patient signs ICF «Patient signs ICF
«Patient undergoes *Patient undergoes Patient undergoes *Patient undergoes
confirmatory testing and confirmatory testing and confirmatory testing and confirmatory testing and
blood draw blood draw blood draw blood draw
«Patient linked to ART «Patient linked to ART «Patient linked to ART «Patient linked to ART
Initiation at preferred study Initiation at preferred study Initiation at preferred study initiation at preferred study
site site site site
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6 months for VL monitoring 6 months for VL monitoring 6 months for VL monitoring 6 months for VL monitoring
«Patient reimbursed «Patient reimbursed Patient reimbursed +Patient reimbursed
ZAR150 for study ZAR150 for study ZAR150 for study ZAR150 for study
participation participation participation participation
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FIGURE 2

Work study process per recruitment group. HCV, hepatitis C virus; HIVSS, HIV self-screening; SMS, short messaging services; IC, informed consent;
PT, participant; PID, patient identification; ICF, informed consent; ART, antiretroviral therapy; VL, viral load; PCR, polymerase chain reaction; ZAR,
South African rand; cp/ml, copies per millilitre.

confidentiality of participants as well as all the data (both paper-
based and electronic) and the transfer, entry and storage levels
of the data. Only protocol approved (by the ethics committee)
study team members had access to the study data and sharing
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storage period.

of any study information beyond the boundaries of the
approved study team was disallowed. Data were securely
stored by Ezintsha for the regulatory authority mandated
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Data collection

Two methods were used to gather participant demographic
and contact details data: (i) manual paper-based collection form
and (ii) electronically utilising a phone on the A2D24 Open
Data Kit (ODK) platform (Table 1). The word “positive”
along with the test kit unique barcode was sent by
participants who tested positive and who were enrolled using
the manual process, to a number provided by the field-
worker. Thereafter, these participants’ tests results were
confirmed at the Ezintsha Research Clinic before being
manually randomised into a particular study arm, the
summary of which is contained in Table 1, and pictorially
represented in Supplementary Figures S2A-C. Exit interview
question responses were captured on REDCap by the
designated data-capturer.

Training

The training of study staff was informed by the study
training material. On culmination of the training, competency

logs were completed, signed by team members, and filed.

Ethical considerations

Ethical approval was received from the Human Research
Ethics Committee Members of University of the
Witwatersrand (Ethics Reference: 191121) and the Research
Committee of Johannesburg Health District (DRC Reference:
2020-09-007).

Results

Demographics from kit distribution and
enrolment

A total of 2,388 HIVST kits were distributed comprising
1090/2,388 (45,64%) male recipients and 1298/2,388 (54,36%)

TABLE 1 Data collection summary.

Manual (DCF) Electronic (A2D24 ODK

platform)

STAR Programme cell phone without
WhatsApp

STAR Programme cell phone with

WhatsApp
HCV mobile phone without WhatsApp HCV mobile phone with WhatsApp
Sedia mobile phone without WhatsApp ~ Sedia mobile phone with WhatsApp

ANOVA without WhatsApp ANOVA with WhatsApp

DCF, data collection form; ODK, open data kit; HCV, hepatitis C virus.
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females. Altogether, 1757/2,388 (73,58%) of candidates were
able to report their results in a photo of their HIVST results
via WhatsApp and 631/2,388 (26,42%) could not. 142/2,388
(5,95%) who turned in a positive or invalid result and
subsequently verified as such by study staff, comprised 56/142
(39,44%) responses from male candidates and 86/142
(60,56%) from female candidates. 83/142 (58,45%) candidates
who were able to send photographs were assigned to the
A2D24 workflow, while the balance, 59/142 (41,455%) were
assigned to the manual workflow, all 124 being deemed
eligible for the study. Eventually, 138/142 (97,18%) of eligible
candidates were indeed true positives and qualified for
inclusion in the entire study. The participant yields recruited
from the various studies are as follows: STAR - 60/138
(43,48%), Sedia study - 64/138 (46,38%), ANOVA clinic -
8/138 (5,8%), and HCV study - 6/138 (4,35%) (Table 2).

HIVST reporting and randomisation
Of the self-reported results, 138/402 (34,33%) candidates

reported a positive reading and 4/402 (1,00%) of the results were
invalid, legitimising these candidates for inclusion into the study.

TABLE 2 Demographics from kit distribution and enrolment.

Frequency Percentage
(n) (%)*
Kits distributed 2388
Sex
Male 1090 45,64%
Female 1298 54,36%
Able to send photo (ASP)
ASP 1757 73,58%
Not ASP 631 26,42%
HIVSS result reported (positive or 142
invalid)
Sex
Male 56 39,44%
Female 86 60,56%
Able to send photo (ASP)
ASP 83 58,45%
Not ASP 59 41,55%
Recruitment/enrolment method 138
(positive)
STAR distribution 60 43,48%
Sedia study 64 46,38%
ANOVA clinic 8 5,80%
HCV study 6 4,35%

?Due to rounding percentages may not always total to 100.
n, number; HIVSS, HIV self-screening; ASP, able to send photo; HCV, hepatitis
C virus.
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73/142 (51,41%) candidates were randomised into the intervention
arm and 69/142 (48,59%) into the control arm. 2/142 (1,41%)
participants were confirmed HIV negative, and 41/142 (28,87%)
participants had pending HIV results by the time recruitment had
closed or had been lost to follow (unreachable after five attempts to
contact them). Amongst all the confirmed positives, there were 21
more females (60/99, 60,61%) than males (39/99, 39,39%). Baseline
VL results were available for 95/99 (95,96%) participants, and 55/
95 (57,89%) had a VL <400 copies/ml. Most of the participants
(60/95, 63,16%) were enrolled from the Sedia study, within the
confirmed positive patients group (Tables 3A,B).

Incentives and follow up

Within the intervention arm, 20 confirmed positive
participants with a baseline VL were part of the A2D24
workflow, rendering them eligible for the medication pick-up
incentive. Three quarters (15/20) of this had a baseline VL <400
copies/ml, and 5/15 (23,81%) showed a baseline VL >400

TABLE 3(A) HIVST reporting and randomisation.

Frequency Percentage of Percentage of

(n) subcategory total
(%)* distribution
(%)*
Kits distributed 2 388
HIVSS results 402 16,83%
reported
HIVSS positive 138 34,33% 5,78%
HIVSS negative 260 64,68% 10,89%
HIVSS invalid 4 1,00% 0,17%
Randomisation 142 35,32% 5,95%
eligibility and
confirmatory
testing (HIVSS
reported positive or
invalid)
Study arms
Intervention arm 73 51,41%
Control arm 69 48,59%
Result confirmation
Confirmed 99 69,72% 4,15%
positive
Confirmed 2 1,41%
negative
Confirmation 41 28,87%

pending at time
recruitment closed
or lost to follow-up
(not reached after 5
attempts)

“Due to rounding percentages may not always total to 100.
HIVST, HIV self-test; N, number; HIVSS, HIV self-screening.
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TABLE 3(B) Confirmed positive distribution.

Frequency Percentage
(n) (%)

Confirmed positive 99
Baseline VL for those confirmed 95 95,95%
positive

VL <400 55 57,89%

VL > 400 40 42,11%
Randomization for those with a baseline VL

Intervention arm 47 49,47%

Control arm 48 50,53%
Sex

Male 36 37,89%

Female 59 62,11%
Able to send photo (ASP)

ASP 44 46,32%

Not ASP 51 53,68%
Recruitment/enrolment method

STAR distribution 23 24,21%

Sedia study 60 63,16%

ANOVA Clinic 7 7,37%

HCV study 5 5,26%

“Due to rounding percentages may not always total to 100.
n, number; VL, viral load; ASP, able to send photo; HCV, hepatitis C virus.

copies/ml. In this group, 13/20 (65,00%) of participants shared
at least one example of photographic evidence of having
collected their medication. Among these 13 11/13 (84,62%) of
whom had a baseline VL <400 copies/ml and 2/13 (15,38%)
displaying a baseline VL >400 copies/ml (Table 4A).

All 99 participants who tested HIV positive during the
confirmatory testing procedure were entitled to a follow-up visit
six months after the commencement of their participation in the
study. Less than half of these patients (38/99; 38,38%) attended
the follow-up visit, 20/38 (52,63%) of who were from the
intervention arm and 18/38 (47,37%) from the control arm.
Furthermore, 29/38 (76,32%) participants exhibited an end line
VL <400 copies/ml whereas 9/38 (23,68%) patients had an end
line VL > 400copies/ml. Most of this group, (61/99; 61,62%) were
either pending or lost to follow-up by the close of study.
Although the study team did not believe that the recruited
sample size was sufficient to adequately measure a statistically
significant effect, we did run a Fischer’s exact test for which the
p-values are presented in the Table 4B.

Exit interview

34 participants completed the exit interview questionnaire.
The majority (26/34, 76,47%) were in the 26-45-year age
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range. 24/34 with an HIV diagnosis were also in the 26-45 year
age range. While 24/34 (70,58%) were newly diagnosed, by the
close of the study, majority self-reported that they had already
commenced HIV treatment (33/34 (97,05%) and achieved
viral suppression (31/34 (91,17%). 32/34 (94,11%) participants
reported collecting their medication regularly. 33/34 (97,05%)
participants enrolled in the study to gain knowledge of their
HIV status, while 13/34 (38,23%) were motivated by the
financial incentive (Table 5).

Discussion

Meeting all the World Health Organization’s 90-90-90 goals
remains elusive in sub-Saharan Africa. Irrespective of whether
HIV testing is home based or community location based, a
recent study asserts that the location of the testing has no
significant impact on the extent to which HIV positive
patients access HIV care, although patients most likely to seek
care further are previously diagnosed as opposed to newly

TABLE 4(A) monthly medication collection incentive.

Frequency = Percentage of  Percentage of
(n) subcategory total (%)*

(%)*

Eligible for 20

pick-up

incentive

Baseline VL < 15 71,43%

400

Baseline VL > 5 23,81%

400

Medication 13 65,00%

pick-up shared

Baseline VL < 11 84,62%

400

Baseline VL > 2 15,38%

400

?Due to rounding percentages may not always total to 100.
n, number; VL, viral load.

TABLE 4(B) 6-month follow up.

Intervention (n =49)

10.3389/frph.2022.976021

diagnosed ones (22). Furthermore, attracting males not just for
HIV testing but for continuous ART remains unsatisfactory,
and even incentives cannot guarantee male engagement (23).
Even newer innovative approaches like mobile health (mHealth)
technology while effective in communicating reminders to HIV
positive patients, still experienced efficacy impediments due to
illiteracy, for example (24).

The assertions are significant in the light of our study. At
the outset, despite a deliberate attempt to recruit at least an
equal number of males and females for participation in the
investigation, fewer males were reached and a significantly
lower number of them formed part of the study sample.
Whether this is because the number of males who tested
positive was much lower than their female counterparts, or
whether the male respondents number is lower because of
apathy on their part is unclear. If the reason is the latter, it
supports the trend that was expounded on in a previous
South  African the HIV treatment
continuum, females have proved to be more responsive (25).

study where across

Sileo et. al. concluded in their study, that “masculine norms”
like stigma concerns and inaccurate assumptions of the effect
of HIV treatment negatively affected male engagement (26).
Consequently, it is also plausible that this could have been a
driving factor for the lower male responsiveness.

Using financial incentives in the identification and
management of HIV in sub Saharan Africa appears to have
the potential to positively impact adolescents, a recent study
shows (27). Other studies undertaken in rural Uganda showed
that while male engagement is directly proportional to the
value of the “prize” or incentive, incentives do have the
potential to increase male participation generally (28) and a
separate randomised trial indicated that financial incentives
had no impact on the commitment to viral suppression
in HIV positive individuals (29). The idea of rewarding
individuals financially was not met with enthusiasm in a
recent investigation in Cape Town, South Africa either. It
emerged that incentivisation received a lukewarm reception
from some patients as well as healthcare workers, on the
grounds of morality (30). That financial incentivisation,
irrespective of the form or monetary value cannot be relied

Control (n=50)

Frequency Percentage Frequency Percentage p-value
Eligible for 6 month follow-updd
Completed 20 40.82 18 36.00 0.682
Pending/Lost to care 29 59.18 32 64.00
Viral load completed at 6 months
VL <400 15 75.00 14 77.78 1.000
VL >400 5 25.00 4 2222

n, number; VL, viral load.
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TABLE 5 Exit interview data collection summary.

Criteria =34 Percentage (%)*
Demographics
Age
18-25 2 5,88%
26-35d 12 35,29%
36-45 14 41,18%
46-55 6 17,65%
Education
Less than high school 1 2,94%
Some high school 22 64,71%
High school graduate 4 11,76%
College or specialised training 3 8,83%
College or university graduate 4 11,76%
Employment
Yes 8 23,53%
No 26 76,47%
HIV diagnosis
Date of diagnosis
New < 2yrs ago 24 70,59%
2 - 10yrs ago 7 20,59%
10 +yrs ago 3 8,82%
HIV diagnosis age
18-25 5 14,71%
26-35 13 38,24%
36-45 11 32,35%
46-55 5 14,70%
ART
ARV - current
Yes 33 97,06%
No 1 2,94%
ARV - initiation
New < 2 yrs ago 27 79,41%
2-10 yrs ago 3 8,82%
10 +yrs ago 3 8,82%
Blank 1 2,94%
Pick-up meds frequency
Monthly 8 23,53%
Every 2 months 12 35,29%
Every 3 months 11 32,35%
Every 4 months 1 2,94%
Other (incl. blank) 2 5,88%
Viral suppression goal
Yes 32 94,11%
No 2 5,88%
Achievement of suppression goal
Yes 31 91,18%
No 1 2,94%
Not answered 2 5,88
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TABLE 5 Continued

Criteria N=34 Percentage (%)*

Motivators for study participation

Knowledge of HIV status

Strongly agree 18 52,94%
Agree 15 44,12%
Strongly disagree 1 2,94%
Money
Strongly agree 6 17,65%
Agree 7 20,58%
Neither agree not disagree 2 5,88%
Disagree 8 23,53%
Strongly disagree 11 32,35%
Study feedback
Satisfaction with study experience
Very much 29 85,29%
Neutral 3 8,82%
Fairly 2 5,88%

?Due to rounding percentages may not always total to 100.
n, number; yrs, years; incl, including.

upon to increase engagement with the HIV management
continuum amongst adults and particularly male ones has
been reinforced in our study too, as the poor responsiveness
despite the promise of incentivisation, pointed to it being
ineffectual.

It appears then that the action of incentivising HIV testing
and adherence to treatment needs to be administered as a
complement to additional strategies, like HIV and social
responsibility educational programmes, for it to be taken
seriously as a factor in promoting responsible treatment
behaviour in HIV patients and the public at large.

Limitations

COVID-19
participant follow-up, and measurement of viral loads at 6 months.
The study workflow required participants to have WhatsApp for

lockdowns adversely affected recruitment,

results and medication picture sharing. This was challenging as
many potential participants did not have smartphones,
necessitating the introduction of a parallel workflow for them.
Subsequently contact number verification became a challenge
resulting in participants providing incorrect phone numbers which
led in part to the high rate of participants who did not complete
follow-up. Whether incorrect numbers were offered deliberately
(and if so, why) or in error is unclear. Social status was not used to
determine study eligibility which could have altered the study
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outcome (e.g. with respect to types of phones, and study completion
rates). Using convenience sampling may have introduced a bias in that
participants joining from other research studies may have been more
inclined to have health seeking behaviour. Lastly, as no other modes of
communication (e.g, email) were explored this could have also
affected the completion rates.

Conclusion

In this pilot trial, we did not find evidence that financial
incentives over and above the reimbursement provided for
time and travel are effective in increasing engagement with
the HIV care continuum among people living with HIV. This
can be seen in the relatively even number of participants who
completed follow-up between study arms (20 intervention vs.
18 control). Several of these participants mentioned being
motivated by a desire to take control of their health rather
than the financial incentives.
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Objective: We explored the feasibility of app-based HIV testing services (AHTS)
among men who have sex with men (MSM) according to the perspectives of
testing service providers.

Methods: Twenty-one current or previous AHTS providers participated in
a semi-structured interview which explored the facilitators and barriers to
AHTS. Ten participants originating from the Center for Disease Control and
Prevention (CDC) and 11 from the non-governmental organization (NGO) in
Shijiazhuang, China took part in this study. Interviews was transcribed verbatim,
and the socioecological model (SEM) was applied to thematic analysis.

Results: Twenty-one participants from AHTS services commented on the
integration of online appointment schedules into HIV testing services. AHTS
was deemed a convenient and efficient method for MSM and service
providers to choose their preferred location and times. Moreover, it allowed
for important HIV-related information to be accessed online and targeted
toward at-risk individuals. Participants thought MSM may feel unsure about
personal information security being stored within a privatized app and was
considered a barrier to AHTS's usability. As such, they believed establishing
a government-led national online platform for AHTS would allow for greater
trust from MSM, rather than a social media app.

Conclusion: By linking booking services to an online platform, AHTS was
deemed a convenient and efficient method for HIV testing services, especially
for young MSM who are familiar with smartphone applications. To improve
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the use of these services, AHTS apps should focus on ensuring the
confidentiality of personal information and internet security to build trust
between MSM and service providers.

AHTS, MSM, facilitators, barriers, qualitative interviews

Introduction

In China, HIV (human immunodeficiency virus) has
become an epidemic among men who have sex with men
(MSM) and poses a serious public health challenge (1, 2).
Although China has improved the prevention of HIV through
prophylaxis treatments and prevention strategies, its prevalence
was estimated to be 6% in 2020 (3, 4). A general lack of awareness
about HIV and strategies to prevent transmission indicate better
strategies are needed to contain outbreaks and lower prevalence
further (3).

HIV testing is key for prevention of HIV infections and
progression to AIDS, as it allows HIV positive individuals to be
identified and treated such that the infection remains inactive
and non-transmissible, and provides the opportunity for health
providers to encourage protective sexual practices (3, 5). It is
estimated only 62.2% of MSM in China have tested for HIV
and know their infection status in 2020 (4), indicating HIV
testing rates are suboptimal. Disturbingly, a survey conducted
in Ningbo, China showed just 57.1% of MSM underwent HIV
testing in the past year (6), and in Guangzhou only 44.3% of
MSM were tested frequently (testing at least two times per year)
over 2 years (7). Moreover, young MSM have a higher sex
drive and are more likely to engage in risky sexual intercourse
following online activity (5, 8). Concerningly, a previous study
on university students found amongst 375 MSM, just 50.4%
had ever taken an HIV test (9). Therefore, HIV testing among
young MSM should be promoted by public health campaigns to
establish a social norm that healthy testing habit is important to
lowering HIV rates and risk in China (10-12).

With the advent of social media, its widespread use has also
changed dating and sex dynamics among MSM. Settings where
MSM date have shifted from traditional locations (bars, saunas,
parks, etc.,) to online interactions hence, gay social media apps
have been targeted for the promotion and services of HIV
testing as a novel way to increase awareness and social normalcy
of testing (13-15). Several studies suggest this approach could
improve health outcomes by broadening HIV testing coverage
and is considered a promising approach (16-22). For example,
a Beijing study has found providing online booking systems
for HIV testing at a nearby clinics via social media platforms
significantly increased testing uptake (22). Despite the promise,
perspectives of service providers from the CDC and MSM
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non-government organizations are unknown. Understanding
the perspectives of services providers could fine tune this
approach and facilitate its implementation in other areas of
China. From February 2019 onwards, app-based HIV testing
services (AHTS) has been trialed for use in Shijiazhuang, China.
This study aimed to explore the experiences of providers and
understand facilitators and barriers for providing AHTS to MSM
in China.

Materials and methods

The process of app-based HIV testing

In 2019, with support of the National Key Science and
Technology fund, the Chinese CDC cooperated with Blued,
a Chinese gay dating app used in China (1), to set up a
HIV booking platform called “Happy Testing”. Here, MSM
could choose AHTS sites nearby (CDCs or NGOs) for HIV
services. To make the appointment, individuals signed an
informed consent form and structured questionnaire that
asked about their demographics and assessed risky behaviors.
After submitting the questionnaire, individuals could make an
appointment for a testing site location and time. After they
received a booking code, which would be used to attend their
allocated service.

Study participants

From December 2021 to January 2022, AHTS provider
staff were enrolled through two senior staff members from
Shijiazhuang CDC and the head of NGO institutions.
Participants included in our study from CDC and NGO were
recruited by leaders in the institutions independently based
on the following criteria: (1) currently or formerly engaged in
AHTS (work on publicity, counseling or testing of AHTS) for
MSM and (2) willing to participate in our interview.

Data collection

Data was collected through the means of individual
semi-structured interviews. Each interview was 30-60-min long
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and done via an online meeting or phone call. The goal of
the meeting was to explore the experiences and perspectives
of delivering AHTS to MSM. Questions were open-ended
and examples are as follows: Can you describe the process
of providing AHTS services to MSM? Describe what issues
you encountered when providing AHTS services? Describe
the strengths of this service based on your own experience.
After acquiring verbal consent, all interviews were audio-
recorded by a recording pen and transcribed verbatim using the
transcription application iFLYREC (https://www.iflyrec.com/
software). All interviews were conducted by TZ and ZC. Then,
audio recordings and transcriptions were reviewed by TZ and
ZC to check the accuracy and completeness of data. Data about
the participants were translated to a unique ID code which
allowed for the institution type and location to be referenced to
throughout analysis.

Data analysis

Qualitative analyses of interviews were conducted by
means of a thematic analysis approach which was guided
by the socioecological model (SEM) (23-25). Transcriptions,
coding, and analyses in this study were completed in
Mandarin, and results were translated to English for manuscript
preparation (26). Thematic analysis identified themes within
the transcription data through a set of standardized steps: (1)
the researcher familiarized themselves with the data by reading
transcripts multiple times and listening to audiotapes; (2)
using deductive and inductive methods, codes were generated
according to things that appeared meaningful and identified
any possible themes. These themes were reviewed, named, and
identified as facilitators or barriers of AHTS service. Specific
quotes were also taken from the transcribed interviews as
representative examples during analysis. (3) using SEM, themes
were categorized into individual, interpersonal, organizational,
community, and public policy levels according to how they
would influence the future of AHTS (23-26). All analyses
were conducted by TZ and ZC through NVivo qualitative data
analysis software.

Results

General characteristics of participants

A total of 21 AHTS providers were recruited and completed
the interview (from NGO and CDC in Shijiazhuang), which
consisted of 10 individuals from CDC and 11 individuals from
NGO. The average age of all participants was 39.43 years (range,
19.99-70.35 years). Participants from CDCs had an average age
of 48.71 years (34.52-70.35 years), and this was 31.69 years
in NGOs (19.99-45.14 years). From the analysis of interviews,
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18 main themes emerged which was categorized into five
dimensions based on SEM analysis (individual, interpersonal,
organizational, community and public policy, Table 1).

Individual facilitators of providing AHTS

Participants in our study mentioned filling out online
information for HIV risk assessment was more consumer
friendly than face-to-face questioning, as MSM would feel less
embarrassed and reserved about their answers. It was agreed
that online HIV risk assessment made MSM feel less judged
by their responses and allowed them to answer questions at
their own pace. This also improved information accuracy most
of the time. “When filling out information online, they (MSM)
may not feel pressured about their response because no one else
is present and there can be no judgement. This makes the user
more relaxed about completing the questionnaire.” “If they feel
insecure about their response to a question, there is no one online
to judge their answers- they likely don’t feel worried about giving
this information.” Furthermore, AHTS services was convenient
for MSM, with uploads of past testing appointments on the app
allowing users to determine whether they need testing and when
they last had a test. Additionally, AHTS services also allowed
them to select suitable times and see nearby locations in the one
app, rather than having to check nearby locations individually
online and calling to find their individual clinic availabilities.
This was also deemed convenient and flexible. “If they (MSM)
forgot the last time they were tested, they can log in and see the date
of their last appointment. This information can confirm whether
they need to be tested again.” “Some (MSM) may have work,
school or something like that- they can arrange the testing time
according to their own situation”.

Barriers for individuals using AHTS included the operation
of platform login and information filling, which may hinder
use by older MSM, those who were vision impaired, or
people unfamiliar with using online services. Several members
expressed concerns about whether some MSM could complete
the online booking process and questionnaires needed for
AHTS and expressed this may impact the accuracy of online
information collection if the user is unsupervised or not helped.
“Some middle-aged and elderly people use the social media app
and know about AHTS through the platform, but they don’t
understand its functions and online questionnaires. Some people
have told me they (MSM) want to make an appointment online,
but don’t know how to do it.” “Some elderly MSM don’t know
how to use smartphones, or can only use cellphones which cannot
make an online appointment.” “MSM may finish the online
questions, but the reliability of content is uncertain. After all, it
is not face-to-face, we cannot tell whether or not he was able to
understand the question and answer correctly.” “There is also a
problem with the authenticity of the information filled online.
They won’t necessarily give you real information.” Some staff
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TABLE 1 Multilevel influencing factors of providing AHTS in MSM.

Individual

Facilitators
Acceptability of online
information system

Convenience in services

Interpersonal

Facilitating peer mobilization

Organizational

Digital management

Enhancing testing efficiency

Covering high-risk MSM

Community

The dissemination of

AHTS-related information

10.3389/fpubh.2022.1056720

Public policy

Stimulating the evaluation of

HIV testing policy

Barriers
Operations of online services Difficulties in effective
communication

The usage of online platform

Personal characteristics of
MSM

Trust of testing facilities

stated the awareness of the social media app among MSM was
limited and affected the accessibility of AHTS. “If MSM use
the social media app, they can make an appointment but for

» «

MSM who don’t know or don’t use it, they lose access.” “Some
people also may have used the social media app for a while
but might delete it.” Personal characteristics of MSM including
psychological factors and personal mobility also impacted the
uptake of AHTS. Online services also do not change people’s
mindset toward HIV testing and fear of a positive result which
are at the crux of the testing issues. “I think that some MSM are
in denial. They feel they will be fine and do not need testing.”
“Some MSM are just afraid of being diagnosed with HIV, and
to avoid problems and reality, they do not test.” In addition,
personal information privacy was a concern. “Some MSM may
think information on the Internet is not secure and are afraid
of privacy leaks.” “Some MSM may worry about whether their
information may be leaked and whether personal privacy is
respected online.” Mobility of MSM also affects the continual
uptake of AHTS services due to geographic breadth of the
service which could complicate reliable testing data “There may
be relatively large individual turnover. He is staying here now,
and he will come here to test, and when he goes to other places
next year, he will go to other places to test.” MSM’s trust in testing
facilities also exerted a significant influence on AHTS seeking.
Some participants expressed the varied trust in CDCs and
NGOs among MSM. ‘I feel that this is an inherent thought that
health institutions affiliated by provincial governments (higher
institutional level) were better than their counterparts affiliated by
municipal governments (lower institutional level).” “For district-
level CDC which are close to municipal CDC, most of MSM are
less likely to go to the district CDC.” “Many MSM tended to
choose their familiar NGOs.” “Some MSM remain skeptical of the
authority of the NGO”.
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Distribution of AHTS sites The authority of online
platform
Effect of other testing services Effect of COVID-19 related

policies on AHTS

Interpersonal-level facilitators and
barriers of providing AHTS

Several participants mentioned MSM who used AHTS
services could facilitate other MSM through word of mouth,
which may promote the uptake and awareness of HIV testing
through AHTS. “Information spreads quickly online, and many
people receiving AHTS may introduce it to their friends.” “Some
MSM may introduce the app to their friends if they have a positive
experience with AHTS services. It is very convenient”.

Besides, several members from CDCs reported non-MSM
service providers found interpersonal communication difficult.
“It is not easy to intervene for certain groups (of MSM). I think it
is difficult for a heterosexual worker to intervene in this group of
people. It is not easy to be trusted by his small circle”.

Organizational-level facilitators and
barriers of providing AHTS

Staft included in our study also commented that online
booking made HIV services more sustainable, standardized, and
accessible. “Data collection from online platforms are very good
because we can see how many tests are done per year and can
better understand individual testing and risk status.” “I think in
the information age, the storage of information online is more
convenient than by paper.” Online scheduled services also help
HIV testing staff individuals and service agencies optimize their
schedules and provision of services, which improves the service
efficiency for testing facilities. “For ourselves, we can arrange
work schedules in advance according to appointment times.” “T
can arrange my own time reasonably according to the service
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schedule of the testing point.” Some participants in our study
indicated users of social media apps tend to have more high-
risk sexual behaviors including multiple sexual partners and low
condom use. This implies promotion of AHTS is sensitive to
vulnerable populations with better public health impacts. “Many
young people use social media apps, and their sexual activity and
desire to make friends is also high. They are also more likely to
have casual sexual partners. If they are more sexually active, the
risk of their sexual behaviors may also be high”.

Many participants reported organizational challenges for
providing AHTS. Specifically, staff from the CDCs commented
that AHTS increased the demand for testing and counseling. The
added workload was not met with adequate staff, which caused
service shortfalls. During the COVID-19 pandemic, many CDC
staff participated in epidemic prevention and control, which
restricted time and effort devoted to AHTS. Moreover, the fixed
working time restricted the number of AHTS services provided
by CDCs. “During the COVID-19 pandemic, most of our energy
was redirected. I was responsible for other tasks. With HIV test
bookings online, sometimes there was no time or energy for the
service. Some people came for their appointed time and staff
wasn’t there- this causes trouble.” “The service quality of AHTS
is restricted by number of personnel. We may have other jobs
after an online appointment was made. If that happens, we cannot
provide services for them.” “If someone wanted to go on a weekend
or at night, NGOs or hospital were the only other option”.

Community-level facilitators and barriers
of providing AHTS

Some participants commented online platforms could
facilitate the dissemination of AHTS-related information in the
social network of MSM, which could help cultivate the online
HIV testing culture in local MSM community. “I think the online
platform has also promoted HIV testing. To be specific, more
people know about AHTS. Because not all people could see our
offline campaigns. Through the Internet, more people know about
it.” “AHTS helps cover a wider range of MSM, and the volume of
HIV testing will increase”.

However, the unbalanced regional distribution of testing
sites in communities is an important factor affecting the
accessibility of services. Since the AHTS sites were mainly
located in urban areas, this limited the availability of services
in rural areas. “Our AHTS sites are mainly in urban areas, but
MSM are also in rural areas, and it is not convenient for them
to seek AHTS through NGO or CDC.” The staff also stated the
existence of other service resources makes AHTS less needed in
city centers. “We have many testing sites here, and the HIV testing
can be done in many other places. It is not necessary for him to seek
for AHTS.” “If they don’t want to seek AHTS, they could also get
HIV self-test kits”.
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Policy-level facilitators and barriers of
providing AHTS

Participants conveyed AHTS’s online nature provides the
potential to improve HIV testing services, and shared opinions
on how to best optimize AHTS as a public health strategy in the
future. In particular, enhancing accessibility to rural areas and
strengthening NGO service quality was a priority. “AHTS has
shown potential to promote HIV testing in MSM and expanding
the geographical coverage of AHTS sites is being considered.”
“Enhancing the supervision and guidance for NGO is needed to
improve their service quality”.

Providers also suggested several times the construction of
a nationally led online HIV service information and booking
platform would improve the reliability and trustworthiness of
AHTS. Providers thought if the platform was supported by
the government, it could facilitate the enthusiasm of health
facilities in other geographical regions to join in and increase
the legitimacy of the service. I reckon it is better to choose a
platform which is more authoritative. If the platform was built
by the government, I believe that the MSM will feel it more
trustworthy, and CDCs in various areas will be willing to join this
platform.” Furthermore, COVID-19 lockdown policies reduced
the availability of HIV testing, which reduced the feasibility
of MSM to consider AHTS. “Due to COVID-19, the CDC has
restricted access to testing, and they (MSM) cannot be tested.” “For
some college students, school is closed, and they cannot come out
because of COVID-19.” “Because of the impact of the COVID-19,
students cannot leave school. Even if they want to test, they just
can’t get out”.

Discussion

This study provides detailed accounts about the facilitators
and barriers to AHTS and their impact on HIV testing
in China. The app was considered a consumer-friendly and
convenient method for HIV testing, however user information
security and concerns about legitimacy require improving for
improving AHTS uptake. The suggested changes proposed
by service providers are important to the future of HIV
booking services and may be important information for other
countries and software engineers to consider when creating a
user-friendly platform.

Across service providers, participants in this study believed
AHTS improved positive testing and normalized HIV testing
culture in MSM communities by increasing its exposure on a
gay dating app and making testing services publicly available.
Providers thought the nature of AHTS allowed for a people-
centered approach as the individual had the power of choosing
which HIV testing service or time worked for them. In addition,
self-risk assessment and remote questionnaires allowed the
individual to feel control over the HIV testing process. This
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was a positive take-away point to note, as person-centered
frameworks have been touted by the World Health Organization
as facilitators to care, improve health and clinical outcomes,
health literacy and satisfaction (27, 28). Qualitative studies also
suggest the use of online booking services creates a positive
individual user-experience because the person is not required to
hold or wait while on a call, answer questions verbally in public,
and allows for in-advance scheduling which may not be available
otherwise (29).

Despite this, health providers reported the quality of online
information, especially risky behaviors, could be impacted
if active supervision wasn’t provided. This is worrying,
considering the reliability and validity of information in HIV
risk assessment is important to ensuring risk-stratification tools
are properly incentivized and tailored for the individual, for
example the recommendation of pre-exposure prophylaxis or
increased frequency of testing (30). Although self-administrated
risk assessments were expressed by some providers and previous
qualitative studies (29) to reduce judgement and provide more
convenient risk assessment of HIV infection, self-reported
information is subject to recall and social desirability biases,
which may not reflect one’s reality (31, 32). This could be made
worse without effective face-to-face communication, which
reduces the service quality and authenticity of information.
Although this was a concern by service providers, a qualitative
analysis of HIV testing app users in South Africa and Canada
expressed app-based risk assessment resulted in less fear of
answering questions, which was attributed to the less personable
nature of answering a phone-based questionnaire (29). In
addition, fear of judgement from in-person assessors led some
users to forgo testing because they weren’t mentally ready for
face-to-face assessment. To reduce this problem, information
re-checking on a printed version of the user’s responses once
arriving at the clinic would assist the quality of data, but
some degree of self-reporting bias will always exist whether
face-to-face or online questionnaires are used.

While on one hand AHTS allows for convenient and
people-centered approaches to HIV testing, the stigma and
discrimination associated with HIV testing is a barrier that
prevents some MSM from seeking care. Being on a social
media app, the knowledge and awareness about AHTS and HIV
testing is disseminated easier and faster, which for some, could
exacerbate insecurities about a possible or diagnosed positive
status. Furthermore, worries about personal information
security have been associated with fears of discrimination and
stigma, and likely influence negative views on AHTS services
(33). Therefore, while AHTS is a vehicle to improve testing, the
underlying social stigma, confidentiality, and privacy concerns
require specific addressing from a public health perspective
(34-36). Health promotion advocacy should seek to decrease
fears associated with HIV and increase the effectiveness of HIV
treatments which strop progression and reduce transmission
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(37). Additionally, training programs which develop non-
judgmental and empathetic communication skills for providers
will help eliminate feelings of estrangement and build trust
between MSM and testing facilities.

The theme of barriers to access was prevalent across
interviews, and several members expressed a lack of AHTS sites
in rural areas limited the volume of AHTS uptake. Considering
geographic distance is associated with HIV testing services rates
(38), expanding AHTS to rural areas would facilitate utilization
of HIV testing in the future. Access to AHTS for MSM without
access to the app, who were elderly, or traveled regularly (for
work, truck drivers, etc.,) was an additional concern as AHTS
was only available locally (39, 40). Clearly, while AHTS has the
potential to increase HIV testing among MSM, this strategy
has inherent restrictions which currently cannot replace other
means of booking. Considering AHTS also limited services to
HIV testing, the addition of other HIV-related appointments like
voluntary counseling and testing, provider-initiated testing and
counseling and HIV self-testing was suggested to allow MSM
access to other services from one provider. This would allow for
continuity of care and a sense of support from their provider.

Information security was a prevalent theme that provider
representatives thought would limit the uptake of AHTS.
Considering AHTS services are only available through a social
media app, worries about the perceived authority of the app
and guaranteed confidentiality are reasonable. These concerns
are not unique to AHTS providers, with a recent BM]J report
finding serious problems with privacy in mobile health apps
where lack of information safety could permit third parties from
accessing user emails, and 88% could access and potentially
share personal data (41). In view of this, AHTS providers
suggested a government-led platform would assure both MSM
and providers about the authenticity of HIV testing considering
the government is a highly regarded institution amongst Chinese
citizens (42, 43). This would also likely allow for better security
and privacy technology to be integrated within the platform,
thereby relieving fears about information leaks or third-party
usership (41).

During the COVID-19 pandemic, some CDC staff
responsible for HIV prevention were transferred to different
roles to control the spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). This impacted the capacity of
CDC for providing AHTS, while the COVID-19 lockdown
policy also restricted MSM from accessing HIV testing services.
This effected the accessibility to HIV testing services and
communication of availability within the app. In future,
providers and facilities should work together to further improve
communication and streamline the experience for HIV testing
services (44, 45). The addition of HIV self-testing to AHTS is
an alternative which could improve the accessibility of HIV
testing services and meet the testing needs of MSM during
lockdowns (46). Testing agencies should consider recruiting
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more professionals to improve their management and ensure
the continuity of HIV testing services.

This study provides useful feedback which indicates
integrating online services into HIV testing strategies could
expand HIV testing by providing convenience to a service
that is otherwise stressful and difficult to coordinate in China.
While having AHTS present on a gay dating app does promote
awareness about HIV testing, the information gained by this
thematic analysis suggests a government-led platform would
improve perceived trustworthiness and legitimacy about AHTS.
It would therefore be in the best interests of public health
to facilitate this coordination, and meanwhile also consider
expanding services to neighboring rural areas where HIV
testing services are not as plentiful. It would be useful if
future interventions investigated the perceived legitimacy of a
government-led platform for information security and public
credibility to investigate whether these interventions were
successful, should they be implemented.

Strengths and limitations

Some limitations of this study should be acknowledged.
First, this study focused on AHTS services among providers in
Shijiazhuang which limits the generalizability of these findings
to wider China and other continents. Second, the small sample
size in our study (n = 21) prevents this thematic assessment
from providing a robust initial assessment. Despite this, the
heterogeneity of themes presented by the participants suggests
this study achieved thematic saturation, hence no further
participants were sought after interviews were completed.
Thirdly, interviews were conducted on past service providers
and not MSM users of AHTS. This likely influences the depth
of data analyzed in this study and could limit the validity of
statements pertaining to MSM experiences. As such, providers
can only comment on their own opinions or what MSM have
stated in the past, which may not be representative of MSM.
It would be beneficial to have both opinions available for
comparison, and these may allow for changes to AHTS which
could be tailored to MSM.

Conclusion

Although AHTS has several advantages, a series of
challenges remains to be addressed. Future interventions
should emphasize confidentiality and establish a government-
led approach to AHTS to address MSM concerns. Future studies
should interview MSM to gauge their own experiences and
concerns to provide a more tailored approach to AHTS that
facilitates greater support and uptake of HIV testing.
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Introduction

It is estimated that adolescent girls in low- and middle-income countries (LMICs)
have approximately 21 million pregnancies each year (1). Adolescent pregnancy,
which occurs amongst adolescent girls aged between 10 and 19 years, is associated
with various public health concerns and increased risks of maternal mortality, low
birthweight, and other severe neonatal complications (2). They also have an
unfavourable impact on the mental, physical, and social wellbeing of adolescents, and
remain a leading cause of death among adolescent girls globally (2).

Although a decline in adolescent birth rates (ABR) has been observed globally, sub-
Saharan Africa (SSA) continues to have twice the global average, with over 100 births per
1,000 women, in 2021 (3). The estimated actual number of births among 15-19-year-
olds was 6 114 000 and 332 000 among younger adolescents aged 10-14 years in SSA
in 2021 (3). Africa has a higher proportion of youth compared to any other
continent; and adolescent pregnancy rates are therefore likely to increase further in
countries in SSA (4).
concern and have been recognised as a key objective in the United Nations
Sustainable Development Goals (SDGs) (5). The contributing factors for high ABR in
SSA are heterogenous and differ amongst countries in SSA. Existing data on the

Adolescent pregnancies are therefore a significant health

contributing factors for adolescent pregnancies in SSA emanate from country specific
studies and collective data is limited. However, a few studies that combined data from
single country studies on the determinants of adolescent pregnancy have been
conducted (6-8). Collectively, these studies suggest that inter alia, socio economic
status, lack of parental communication and support, early marriage, religion, and low
educational status of adolescents are contributing factors.

Economic, sociocultural, and environmental factors

Poverty is generally considered as an indicator of the economic status of a country.
Studies from Ghana (9), South Africa (10) and Tanzania (11) demonstrate the
relationship between poverty and coerced sexual relations with older men, as a means
for adolescents to meet their basic financial needs. Adolescent girls may also become
pregnant intentionally to receive government support grants intended for teenage
mothers, without considering the consequences of their actions (12). Nigeria, the
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country with the largest economy in Africa had an adolescent
pregnancy rate of 106 adolescent births per 1,000 population
in 2021 and shows an increasing trend (13). In South Africa
(SA), which has the second largest economy in Africa, the
ABR is also high (14). In SA, the lack of adequate
health
education are part of the composite etiology that contributes
to increasing ABR’s (15). Between 2017 and 2021, births
among girls aged 10-14 years and 15-19 years increased in

reproductive services and appropriate sexuality

SA by 48.7% and 17.9% respectively, and are likely to increase
(16). In contrast, in Burundi, which has the lowest gross
domestic product per capita in Africa (17), the adolescent
fertility rate (births per 1,000 women ages 15-19) was 58/
1,000 compared with the total fertility rate of 5.5/1,000
women in that country (18). These comparisons suggest that
the economic status of countries in Africa remains part of a
composite etiology, which may also include power imbalances,
gender-based violence, substance abuse, lack of access to
termination of pregnancy services, negative attitudes of
caregivers and inadequate reproductive health education.

It has also been suggested that lower levels of education may
be associated with adolescent pregnancies. In Niger, Mali, and
Chad, where the adolescent fertility rates are amongst the
highest in the world, the expected years of schooling attained
by girls between the ages of 4 and 17 is fewer than seven
years (2). On the contrary, other studies suggest that higher
levels of education are likely to be associated with a lower
likelihood of having a first adolescent pregnancy, particularly
in SSA (4, 7). Adolescents with higher levels of education are
more likely to delay the onset of sexual relations and
about their
reproductive health, timing of marriage and pregnancy (19).

marriage; and are more informed rights,

Child marriages are also implicated as a contributing cause
for high ABR’s in SSA, particularly in the Congo and Central
Africa (20). The Congo has one of highest rates of child
marriage globally, with one in three girls married before age
18, and 7% married before the age of 15 (20). Similarly, other
studies have also shown an association between child marriage
and adolescent pregnancy in African countries (21, 22). Most
girls who experience child marriage have low levels of
education, live in poor households and often in rural areas,
increasing their odds of engaging in behaviours that put them
at risk of pregnancy (23). Data also suggests the association of
child marriages with first pregnancy among adolescent girls in
SSA (6). Pregnancies in these marriages may occur because of
pressure from partners or family members to start families
earlier or to prove reproductive potential. In most sub-
Saharan African countries, adolescent girls may face social
pressure to marry and, once married, to have children (4). In
parts of South Africa, cultural practices like “ukuthwala” also
lead to adolescent pregnancies. This practice involves the
arranged marriage of girls below the age 18 mostly to older
men, without the bride’s consent (24). This type of marriage
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is in violation of the country’s national law, as well as
regional and international instruments to which this country
is a party (24).

Individual factors

Individual perceptions about abstinence from sexual
intercourse, early sexual debut, and negative perceptions about
contraceptive usage among adolescents may contribute to
adolescent pregnancies. Sexual coercion, low or incorrect use
of contraceptives, and low self-esteem have also been
suggested as contributing factors (6-8). Other personal factors
may include stigma, fear of negative attitudes from parents
and elders in the community and discrimination by
healthcare providers. It has been suggested that healthcare
providers may not appreciate the fears of adolescents
regarding contraception or reproductive health issues, and
adolescents themselves may not appreciate comprehensive
sexuality education (10). Adolescents may also perceive
contraceptive usage as a reserve for married couples, thereby
contributing to low contraceptive uptake and resultant
(10). Additionally, a lack of
misconceptions and poor knowledge about the range and use

pregnancies awareness,
of contraceptive methods exists amongst some adolescents
(25). Alternatively, some adolescents may desire pregnancy
knowledge
contraception. Career plans may also be affected, and poorly

despite a suitable and available access to
educated, unemployed and grant dependent youngsters pose

an economic burden on the fiscus in the long term.

Health related factors

Teenagers may also face challenges in accessing
reproductive health care in their communities. In some rural
areas, the sparsity of clinics, long distances, and lack of
transport may present barriers to access to reproductive health
attitudes

teenagers seeking contraception or termination of pregnancy

services. Judgemental of staff, particularly to
services should be avoided. Poor staff attitudes at termination
of pregnancy clinics, may drive teenagers to seek “back street”
terminations, with potential morbidity and even mortality.
The Covid epidemic may have exacerbated the problem
further, with

contraception and healthcare services being unavailable or

resultant school closures and access to
restricted during this period. A lock down of recreational,
sporting, and other youth activities that keep youngsters
occupied may also be a contributing factor. During the Covid
period, secondary school girls in rural western Kenya were
more likely to be sexually active, less likely to report their first
sexual encounter, and reported increased hours of non-

school-related work (26). Higher rates of teenage pregnancies

frontiersin.org


https://doi.org/10.3389/frph.2022.984303
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Maharaj

were also seen in SA in the past 2 years, possibly in relation to
the Covid 19 pandemic (27).

Unprotected sex, either consensual or resulting from sexual
co-ercion and exploitation, predisposes

contracting sexually transmitted infections and HIV. Evidence

young girls to

shows that adolescent girls and young women have the
highest rate of acquisition of HIV currently (28). Most
teenage pregnancies are unplanned and often concealed, and
not only have a disruptive effect on the schooling trajectory of
children, but are also associated with complicated pregnancies,
difficult labour, challenges with breastfeeding and issues with
the ongoing healthcare of the baby.

Mapping the way forward

Bold steps need to be taken and concerted efforts must be
made to turn the tide of this trend. There should be a
consolidation of efforts from various state and non-state
actors to achieve a reduction in ABR’s in SSA and globally.
Data from South Asia, Middle East and North Africa
indicates that ABR’s dropped by between 75% and 80% by
2019 and continues to show a consistent decline (2). Activities
that have proven to be effective in reducing adolescent
the
reproductive health policies,

pregnancy include implementation of sexual and

educational and vocational
programs, empowerment initiatives, training activities, school
retention programs and behaviour change campaigns (29).
Lessons can also be learnt from other countries which have
had some success in reducing their ABR. In the Dominican
Republic, a soft skills and vocational youth training program
was shown to reduce the probability of teenage pregnancy by
about 20% after implementation (30). In Mexico, the National
the of Adolescent
(ENAPEA), a multisectoral approach is currently in the process

Strategy  for Prevention Pregnancy
of implementation to curb this phenomenon (31). In Northern
Ireland live births from mothers aged 19 and younger dropped
in 2020, largely due to progressive improvements in access to
contraception and sexual education (32), and in the US the
overall birth rate among 15- to 19-year-old girls dropped to
half of what it had been in 2008 following various initiatives (33).

Similarly, many countries in SSA have developed and
implemented national policies and programmes aimed at
dealing with adolescent sexual and reproductive health
(ASRH), including adolescent pregnancy (34).

In Ghana, the adolescent fertility rate declined steadily, and
the country has also made progress in decreasing the rates of
child marriage and school dropouts of girls (2). One of the
key national policies for reducing adolescent pregnancy in
Ghana is their Adolescent Health Service Policy and Strategy,
which focuses on mainstreaming ASRH information, and
gender-sensitive and responsive health services (35). These
national policies coexist which

with  programmes are
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developed and implemented by both governmental and non-
(36). In South Africa, the
Department of Basic Education (DBE) has announced their

governmental organisations
implementation of comprehensive sexuality education (CSE)
program in schools, which aims to empower young people
with the
emotional, physical and social aspects of sexuality (37).

age-appropriate  information about cognitive,

In Uganda, the Ministry of Education published revised
guidelines for the prevention and management of teenage
pregnancy in school settings, providing a policy to clarify the
role of schools in adolescent pregnancies (38). At least 30
African Union countries now have laws, policies, and
strategies in place that protect the rights of pregnant students
and adolescent mothers to education (39).

Support grants are seen by some as a double edge sword
in preventing teenage pregnancies. Perceptions that some
recipients do not utilise the grant in the best interest of
their children exist, and therefore need close monitoring by
authorities. An alternate approach exists in Columbia,
where a conditional cash transfer (CCT) program allows
adolescent girls to receive a subsidy if they attended school,
complete their school year, and enrol in the following year.
This initiative was also effective in reducing pregnancy
among adolescents across all grades included in the
program (40).

A paradigm shift is required in the behaviour and attitude
amongst teenagers themselves, supported by collective efforts
from parents, teachers, healthcare providers and policy makers.
Policymakers and community organisations should work in
unison to develop and promote adolescent sexual and
reproductive health policies and programmes, and emphasis
should also be placed on human rights issues and gender
empowerment programmes. The attitude of healthcare workers
should be supportive rather than judgemental, and separate
facilities should be considered for adolescent reproductive
health services. Policy development, implementation strategies
and quality assurance programmes are necessary to reduce
adolescent pregnancies and meet the objectives of the United
Nations Sustainable Development Goals (SDGs) (5).
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As a result of collaboration amongst the various decision-makers in the field of
healthcare, there has been an improvement in the access to healthcare and
living conditions globally. Nonetheless, poorer communities continue to
benefit the least from public investment. To bridge the gap, self-care can be
a viable alternative as it allows individuals and communities to reduce their
dependence on government healthcare solutions. Barriers to self-care do
exist. Some of these are cost effectiveness, usability of self-care instruments,
differentiated strategies and linkage to care. In identifying these obstacles, it
is also worthwhile to investigate how they can be mitigated. To encourage
sustained self-care in the HIV continuum, contextual factors as well as the
manner in which individuals and communities engage with self-care must be
considered. In South Africa, multiple variables come into play: literacy levels,
cultural influences, socio-economic conditions and access to resources are
some of these. Evidence demonstrates how self-care can be promoted by
various stakeholders re-strategising to tweak and in some cases totally
change existing structures. This paper explores some of the transformations,
like at a governmental level where the supply of HIV self-testing kits is
increased, at a production level where instructions for use are reformatting,
in communities where sports programmes fulfil the dual purpose of
developing sport skills and providing HIV education concurrently, and at an
individual level where greater awareness invites greater participation in self-
care. While self-care is a promising proposal, it is not a replacement for
traditional health-care practices, but a complementary approach

KEYWORDS

personal health management,
healthcare, HIV

comprehensive care, linkage to care, equitable

Introduction

The 1978 Alma-Ata declaration (1) directs governments and all stakeholders within
the primary healthcare domain to promote and facilitate equitable healthcare for all.
Some of the commendable global milestones achieved as a result, are that childhood
deaths have decreased significantly, availing essential drugs has become more
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has 2).
Unfortunately, the financially privileged continue to benefit

commonplace and antenatal care improved
more from public/government investment thus consuming the
most care, at the expense of the poor, for whom the opposite
holds true (3, 4). The global response to the COVID-19
pandemic exemplifies this unfortunate reality where inequity
with regard to COVID-19 vaccine production and access
persists (5). Given the impact that a country’s economic state
has on the quality of primary healthcare it provides, it would
seem prudent to explore alternatives than depending solely on
governments to satisfy citizens’ healthcare needs. Self-care is
one such alternative.

The WHO defines self-care as “the ability of individuals,
families and communities to promote health, prevent disease,
maintain health, and to cope with illness and disability with
or without the support of a healthcare provider” (6). Working
within the ambit of this definition, self-care will primarily
refer to activities related to the self-management of health,
such as: lifestyle modifications and behaviour change, self-
screening and self-testing (e.g., for HIV and Hepatitis), self-
monitoring (e.g., tracking blood sugar and blood pressure
levels), self-management of acute illnesses and adherence to
medication. With the rapid increase in self-care interventions,
there is a shift in the way healthcare is perceived, understood,
and accessed (7).

In South Africa, the need for self-care is becoming
increasingly apparent. Patients seeking care have frequently
not been able to receive it due to service-delivery shortfalls (8,
9). This, coupled with the fact that by 2019, 84% of South
Africans depended on public health systems to fulfil their
healthcare needs (8). Self-care interventions can unburden
primary healthcare clinics (PHCs), and provide convenient
ways for patients to manage their health. During the Covid-19
pandemic, the need for self-care interventions became more
evident particularly for patients with co-morbidities like
diabetes mellitus, since self-care can allow diabetes patients to
engage in healthcare behaviour that makes them more likely
to survive Covid-19, should they contract it (10). For self-care
to be feasible as an alternate means of accessing health care
and decongesting facilities, cost effectiveness, usability of self-
care instruments, differentiated self-care strategies and linkage
to care concerns need to be considered.

In South Africa, healthcare coverage particularly in relation
to HIV and Tuberculosis declined in some regions due to
COVID care taking precedence over routine health services
(I1). In order to mitigate for this and losses resulting from
other possible unforeseen future health crises, self-care may
well be a practical solution. While this may be so, El-Osta A,
et al. in their self-care matrix (Figure 1) illustrates that self-
care does not begin and end with the patient. For it to be
workable and sustainable, it needs the support of both
community (at a meso level) and policy-makers (at a macro
level). For example, while an HIV positive patient might
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adopt a healthier life-style, they still require support within
their communities by being able to easily access the assistance
of health care workers in their vicinity, but this can only be
possible if systems and policies are in place to supply the
required number of HCW and provide the necessary facilities

(12).

Viability of self-care

Cost effectiveness

While the functional approach to increasing access to
healthcare is to reduce its cost, it should not compromise the
quality of healthcare (13). With regard to self-care, the
financial demands it places on the patient affects the extent to
which they can interact with self-care activities, irrespective of
the patient’s desire to embrace it (14).

Because of the nature of self-care interventions like self-
monitoring, or  self-screening, people  expect such
interventions to provide them with immediate or direct
benefits (15). However, these benefits may not outweigh their
costs, particularly if individuals are responsible for the costs
themselves. Although self-care often means self-financed,
ideally, interventions begun in health facilities and shifted to
home settings should not garner additional costs to the
patient nor require further subsidisation. There is a fair
amount of evidence to suggest that self-care could reduce
direct patient costs and the risk of financial hardships (16).
The HIV Self-Testing in Africa (STAR) Phase 2 Evaluation
Report shows how HIV self-testing (HIVST) cost will
potentially decrease as newer products enter the market (17).

Furthermore, patients who opt for self-care, can often
obviate their transport costs and needing to visit hospitals for
HIV related care (18). This is crucial for patients in low
income settings whose financial constraints are a barrier to
seeking medical attention (19). Cost efficiency resulting from
self-care can extend beyond the patient too. Increased
numbers of patients who engage in self-care practices, means
that healthcare facilities and healthcare workers will likely
experience reduced and possibly manageably patient loads
(20). Thus, health systems stand a greater chance of being
more efficient and more targeted (16).

Various reports estimate large cost savings from self-care,
however, whether all patients are able to care for themselves
competently independently of a healthcare worker must be

considered.

Usability of self-care instruments

Self-care interventions play a pivotal role in the prevention,
identification, management, treatment optimisation, and
decreasing disease incidence (21). For self-care to be a viable
option, patients need to demonstrate a level of self-efficacy,

which can be defined as a person’s belief in their own ability
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The self-care matrix (SCM).

to organise their behaviour for the purpose of achieving the
desired outcome (22). Within the healthcare context, this
would mean patients being able to engage with instructions
for use (IFU), instruments and equipment and availing
alternate monitoring methods in an independent manner.

Independence hinges on the end user being able to
comprehend instructions for the use of medication and
instruments (23). In South Africa, over 4 million adults are
illiterate (24, 25), so it is to be expected that for poorly
literate patients, there will be limitations in their ability,
particularly when it comes to comprehending written IFU,
resulting in the correct engagement with various self-care
activities being compromised. One common effect of poor
comprehension of IFU is patients taking the incorrect dosage
of medication (26, 27).

To combat the pre-requisite of being literate for a person to
be able adopt of
dissemination that go beyond the written word, such as

to self-care, methods information
videos, need to be employed (28, 29). Similar considerations

need to be made with regards to the language used in IFU,
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given that SA has 11 official languages. Therefore, for
successful use of self-monitoring devices, patient autonomy
and its relationship to literacy and comprehension levels of
end-users must be considered (30).

Compared to people without HIV, people living with HIV
(PLHIV) find themselves twice as likely to be at risk for
cardiovascular disease (CVD) and their mortality risk
if the CVD risk is (31).
Hypertension (HTN) is a recognised contributor to PLHIV

increases left unmitigated
developing CVD, yet its monitoring particularly in Sub
Saharan Africa remains underwhelming. Among the many
reasons for this, like stigmatisation and insufficient personnel,
non-optimisation of blood pressure (BP) monitoring devices
is one (32). Teshome DF et al. identify the lack of sufficient
BP monitors and appropriately skilled health extension
workers as being hindrances to home-based HTN screening in
a rural Ethiopian region. They put forward that establishing
systems that address the minimising of these obstacles would
render home-based HTN monitoring to be a practicable
option (33). Moreover, availing testing instruments and
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equipment, like blood pressure (BP) monitors and wearables to
patients, which can be used in their homes, is a further means to
promote independence. Such is the need that the WHO
developed interventions for primary health care in low-
resource settings, some of which include the self-monitoring
of BP to manage hypertension for example, where access and
cost are not hindering factors (14).

On a systemic level, digital health platforms provide further
solutions to promote self-care, as these also have the advantage
of allowing patients to monitor (34) their health without
needing to visit healthcare facilities. South Africa has a
significant rural population for whom accessing healthcare
services is often problematic. Rural communities can benefit
significantly from telehealth offerings that would otherwise be
unavailable to them in person (35). This possibility becomes
to be
disseminated urgently, as we experienced during the Covid-19
pandemic. Research into the viability of HIV related health
apps like iThemba (36) which facilitate the monitoring and

particularly important when information needs

medication of HIV patients, have already shown that they can
be beneficial to patients who ordinarily would need to visit
clinics at short intervals and pick up medications at
centralised healthcare facilities.

Irrespective of how encouraging these interventions are,
overcoming the current obstacles to its uptake needs more
robust efforts to mitigate the costs and practicalities associated
with establishing e-/ telehealth pathways (37, 38). A further
complement to patients being able to monitor their own
health, is the strengthening of individual and community
engagement in the promotion of healthcare.

Differentiated healthcare

Among the variables which influence an individual’s
willingness to embrace self-management of their health, are
the intersectionalities of culture, sex, gender, age and class
(39, 40). To address particular needs of various sections of
society, differentiation in health-management is a practical
approach. Differentiated care support is not new in South
Africa’s healthcare system, and was envisioned as a client-
centred approach that simplifies and adapts chronic services
to manage HIV across the cascade of care, while decongesting
burdened health facilities (41).

Differentiated care support needs to expand, to address the
additional self-care activities required for effective self-
management of chronic conditions. Some of these additional
interventions include education and community engagement
to promote behaviour and lifestyle modifications (42).

Health education is pivotal in promoting healthy life-
styles, encouraging individuals to take accountability for
their health (43). Perhaps to kickstart community-based
initiatives, investing in national educational programmes that
target youth might be a feasible approach. The Grassroots SS
(44) of which SKILLZ Street (45) is an example of how
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health be
empowerment projects. In this initiative, young girls learn

education  can included within  youth

about their sexual reproductive health and rights, and
general life skills which are essential in steering their
of
reproductive health (44-46). While innovative educational

decision making in terms sexual behaviour and
strategies such as this are promising, such interventions need
to be enhanced and sustained as innovative health education
strategies have been shown to enjoy success when
entrenched at a structural level (29, 47).

However, society does not only have to rely solely on
directives from health authorities in how to manage their
health. Malama K et al. (2022) explain that ensuring that
communities have adequate education on HIV self-care
practices as well how to avail such, can play a significant role
in promoting HIV self-care (48). This is especially true for
vulnerable populations like the elderly. A recent South African
study revealed that healthcare for the aged particularly in low-
resource communities is sorely lacking in patient-centredness,
resulting in inadequate health care for this sector of the
population (49). A means to overcoming this marginalisation
of the elderly (43) is to provide them with the skills and
opportunities that they require to adopt and maintain self-
care whenever possible. Studies conducted on the viability of
self-care among older persons following an acute illness
admission show a decline in ones’ s ability to perform
activities of daily living such as bathing, eating, and walking
(50, 51),

hospitalization necessitates binary support systems such as

therefore, one’s ability to self-care post
home based care (52).

Knight L, et al. (2018) suggest the formulation of Chronic
Care Clubs in a community setting, which decentralise HIV
treatment and monitoring for the elderly with co-morbidities,
thereby providing them with a workable way to manage their
conditions (53). Understanding these dynamics, and their
implications can provide valuable insight to allow for the
planning and execution of alternative healthcare interventions
to cater particularly to people in low income and vulnerable
communities (54), including women who require emergency
maternal care (55).

On a more individualised level, differentiation can also take
into consideration the cultural (40) values and attitudes that
influence gender roles. In African and Asian societies, these
values play a major role in health decisions: men are largely
the sole decision makers in their families. However, studies
show that in such circumstances, women are often eager to
bypass the cultural expectations. For example, when offered
self-care approaches to HIV testing, most women in rural SA
opted for HIV self-testing because they felt more empowered,
and independent (56).

Thus it is important to understand all enabling factors that
help or disturb self-care behaviours and strategize ways in which
to mitigate them. In doing so, deep-rooted behaviour and
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attitudes which are detrimental to health and self-care may be
able to be changed.

Policy makers, implementers and governments should also
consider fostering collective healthy living through community
exercise sessions (42), to support self-care practice.

Delayed linkage to care concerns

Linkage to care is a self-management intervention which
strategies that
individuals in their health, and ways to reach improved

offers promote active participation of
outcomes like increased access to testing (57). However, for
self-care to be viable, patients must understand that synergies
between self-care, and facility-based health provision are
negotiated by the severity of a condition, the complexity of its
care, and the expertise required to manage a patient’s health
(13). So, despite the promising future of self-care, it must be
that

accompaniment to, not an obliteration of the need to link to

remembered practising  self-care activities is an
professional care.

The term “linkage to care” was first coined to define a
patient’s initial clinical visit, following an HIV positive, and
most recently, reactive self-screening result. It is regarded as a
crucial step in the management of HIV and viral suppression
(58). In South Africa, while HIV self-screening can be attributed
to an increase in access to HIV testing, it is also reported to
have worsened the rate at which people link to care (59).

Evidence points to financial constraints and time needed to
access health facilities, patient and provider relationships (60—
62), as well as transport vulnerability (63, 55) as being key
indicators to delayed care. Like in Kenya and Tanzania,
decreased linkage and retention in care in SA can also be
attributed to discrimination (64) and staff attitudes (65, 66).

While various initiatives such as mobile health clinics (67)
for hard to reach communities, mobile health for pregnant
mothers (68) and Pulmonary Tuberculosis patients (69),, self-
triage apps for acute illnesses (70) and community tracking
initiatives have been instrumental in addressing some of the
gaps in linkage to care, a lot of work is required in addressing
barriers to facility attendance, such as patient satisfaction and
provider communication (71).

Limited access to the internet, language barrier and in some
instances, infrastructural resources such as mobile health cars
can pose limitations to these recommendations, particularly in
poorer countries.

Discussion

The integral role that self-care plays in empowering lay
people to assume responsibility for their own health has been
advocated as a method to mitigate non-communicable diseases
(NCD) (72) and most recently, even the COVID-19 pandemic
(73).These interventions necessitate varying levels of self-care
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activities on the part of the patient, and to be successful,
patients must adhere to medication and lifestyle modifications,
and with HIV, self-monitor their conditions. Some factors
which need to be considered when contemplating the extent to
which self-care can be initiated and sustained is cost
effectiveness, usability of self-care instruments, differentiated
self-care strategies and linkage to care.

A key driver in self-care decision making is the financial
implications at personal and institutional levels. There is an
acknowledgement that access to health insurance plans have a
positive impact on a patient’s inclination to enter into self-
care (74). For self-care interventions to be sustainably
financed, a combination of government subsidies, private
financing, insurance coverage, and partial out-of-pocket
payments will need to be considered. In some countries with
social health insurance, insurance providers partially cover
healthcare, and various studies/reports estimate large cost
savings from self-care.. Be that as it may, the health system is
still accountable for the outcomes from the use of self-care
and needs to closely monitor the economic consequences of
self-care (16, 21).

Apart from economic concerns, in South Africa for
example, one of the barriers to linkage to care in HIV
patients is that while patients are willing and able to collect
medication from alternative facilities like community based
ones, the lack of interface with health workers resulted in
patients being more reluctant to visit these facilities (75). The
fear of stigmatisation, real or perceived, around having HIV is
also a considerable barrier to care linkage (76). A recent study
highlights how urban and rural communities approach self-
management of HIV differently, where rural communities are
less keen to embrace support because of fears of being
discriminated against (77). In light of the above-mentioned
concerns, it is clear that even though efforts can be made to
reduce the costs involved with linking to care, more effort
needs to be placed in mitigating the personal distress of HIV
patients, which are often borne from cultural and context-
related biases.

Creating awareness related to one’s health is an integral part
of self-care, and one study postulates that awareness of the
indications of having contracted HIV plays the most powerful
role in whether an individual links to care (78). In response
to the COVID-19 pandemic, coproduction has been suggested
as a means for communities to minimising their reliance on
government-initiated  healthcare strategies. ~Furthermore,
communities can also draw on their own experiences and
strategise ways in which to work around the barriers that
compromise their engagement in personal health maintenance
(79). The same argument could well be applied to motivating
communities to extend responsibility for their health beyond
COVID-19.

While the self-care interventions discussed in this paper are
drawn from the lessons learned from HIV and/or COVID-19,
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the paper points out common issues about self-care that are
relevant to other health conditions, such as Diabetes (54).

Self-care interventions will not work in isolation and should
not replace traditional, conventional healthcare. Further
research is required to understand how best to link self-care
practices to service delivery in facilities. Therefore, to bridge
the gap between self-management of disease, treatment, and
support, policy makers and governments should consider how
linkage to care can be facilitated.

Conclusion

To reimagine health systems that can withstand pressure
from growing health concerns, a portion of healthcare must
be patient-led, and self-administered. However, while self-care
interventions are an important aspect of healthcare provision,
and can address some barriers, such as waiting times, privacy,
confidentiality and cost, self-care practices do not negate the
need to visit a health facility for further management.
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Despite advances in reducing HIV-related mortality, persistently high HIV
incidence rates are undermining global efforts to end the epidemic by 2030.
The UNAIDS Fast-track targets as well as other preventative strategies, such
as pre-exposure prophylaxis, have been identified as priority areas to reduce
the ongoing transmission threatening to undermine recent progress.
Accurate and granular risk prediction is critical for these campaigns but is
often lacking in regions where the burden is highest. Owing to their ability to
capture complex interactions between data, machine learning and artificial
intelligence algorithms have proven effective at predicting the risk of HIV
infection in both high resource and low resource settings. However,
interpretability of these algorithms presents a challenge to the understanding
and adoption of these algorithms. In this perspectives article, we provide an
introduction to machine learning and discuss some of the important
considerations when choosing the variables used in model development and
when evaluating the performance of different machine learning algorithms,
as well as the role emerging tools such as Shapely Additive Explanations may
play in helping understand and decompose these models in the context of
HIV. Finally, we discuss some of the potential public health and clinical use
cases for such decomposed risk assessment models in directing testing and
preventative interventions including pre-exposure prophylaxis, as well as
highlight the potential integration synergies with algorithms that predict the
risk of sexually transmitted infections and tuberculosis.

KEYWORDS

HIV, machine learning, risk prediction, artificial intelligence, prevention, PrEP

Introduction

Since the start of the HIV epidemic, the virus has infect an estimated 76 million
people worldwide, roughly 33 million of whom have died (1). While there has been a
roughly 60% reduction in estimated AIDS-related annual deaths this progress has not
been reflected in HIV incidence with only a 17% decrease in HIV incidence across a
similar period leading to a significant rise in the number of people living with HIV
(1-3). In recognition of the limited successes in reducing HIV infection incidence
globally, the UNAIDS “Fast-track” targets of 95-95-95 have become accepted as
foundational for accelerating HIV incidence reductions to achieve the goal of ending
the HIV epidemic by 2030 (4). The updated targets seek to have 95% of people living
with HIV know their status (diagnosis), 95% of those diagnosed on antiretroviral
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therapy (ART), and 95% of those on ART virally suppressed by
2030 (4). Fundamental to achieving this goal in Sub-Saharan
Africa is comprehensive diagnosis including populations
unaware that they are at high risk of having HIV (5).
However, a major challenge to this is that the relative
importance of different at-risk and missed groups varies
significantly both between and within different countries.
Beyond the Fast-track targets other preventative strategies
remain vital to the global efforts to end the HIV epidemic, with
(PrEP),
communication, and early ART as prevention considered to be
the strategies preventing HIV
transmission (6). When taken correctly, both PrEP and ART as
prevention has been shown to be up to 100% effective in

Pre-Exposure  Prophylaxis behaviour  change

three most effective for

preventing HIV transmission (7-10). Critical to directing both
HIV testing campaigns (required to meet the first goal of
95-95-95) as well as PrEP prescription and other targeted
preventative strategies is a capacity for granular HIV risk
estimation. This unmet need coupled with the initial successes
of more traditional modelling techniques in delineating HIV risk
(11), has led to a growing interest in the role machine learning
(ML) and artificial intelligence (AI) could play in helping
quantify individual risk of HIV infection. To this end, various
ML models and AI algorithms have been developed using
diverse datasets from both data-rich high income settings and
more data-sparse low-to-middle income countries (LMICs) (12—
19). In this perspective article we seek to describe the benefits
and limitations to using ML for HIV risk prediction as well as
discuss some of the potential future use cases of ML-guided
HIV risk prediction algorithms in both meeting the UNAIDS
targets as well as guiding the roll-out of other preventative
strategies such as PrEP.

Machine learning for HIV risk
prediction

Machine learning (ML) can be described as a collection of
scientific techniques that focus on how computers learn
relationships between data (20, 21). The automated pattern
recognition of ML has found growing utility in medical statistics
owing to the increasing size and complexity of medical data
(22). ML can be classified into supervised or unsupervised
learning by whether the algorithm is trained on labelled data or
the algorithm self-defines the data structure from unlabelled data
(20, 23, 24). Supervised learning can then be further subclassified
into classification and regression algorithms based on whether
the outcome being predicted is a categorical or continuous
variable respectively (24). Common examples of classification
problems include email spam filters (25), movie or online
shopping recommendations (26), differentiating malignant and
benign skin lesions (27), modelling the risk of ICU admission
(28), and chest radiograph pneumonia detection (29).
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The output of a classification algorithm is typically
interpreted as a probability which is then binarized by means
of a threshold that can be altered to increase either the
sensitivity or specificity based on the model’s clinical
(30).  This
particularly useful in risk prediction. Given the persistent

requirements makes  classification  models
global burden of infectious diseases, there has been growing
interest in the use of ML in risk prediction in this field
(31, 32). Within HIV specifically there has been substantial
attempt to try and identify individuals at high risk of
infection. Initially people were classified using single risk
factors, such as sero-discordant spouses (12). Subsequent
approaches have largely focused on risk scores calculated via
traditional clinical prediction tools based on regression
modelling (33), with different models attempting to quantify
risk of HIV seroconversion among different risk groups
including men-who-have-sex-with-men (MSM), women, and
sero-discordant couples (11, 34-38). Most recently, various
authors have used ML approaches to attempt to quantify the
complex relationships between risk factors that contribute to
HIV risk (12-19). Balzer et al. directly evaluated these three
approaches by comparing traditional risk factors, a risk score
estimated by logistical regression, and an ML model estimated
using the Super Learner algorithm and showed that ML
significantly improved both the efficiency and sensitivity in
identifying HIV seroconversions (12).

ML: model development and
evaluation

Feature selection and model building

The predictor variables used in a ML model are called
features. While the ability to handle higher numbers of features
and learn the complex associations between them is one of the
inherent advantages of ML, in general fewer features reduces
the risks of model overfitting and leads to improved
generalisability of the algorithm (39). Model overfitting is
where a model’s predictions are too finely tuned to the
statistical noise or spurious statistical correlations in the dataset
used to build the model and leads to significant limitations
with generalising the model’s output to new data (40). For this
reason, parsimonious inclusion of features is important. Some
supervised learning algorithms inherently only select the most
predictive features, while for other algorithms this process
needs to be made explicit (41). In addition to careful feature
selection and design, another fundamental component of ML
model building that helps prevent overfitting is the random
splitting of the initial dataset into training, validation, and test
datasets (24). Different models are then developed (trained)
and compared using the validation dataset with the final model
applied to the features of the holdout test dataset to evaluate
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the model’s performance. This explicit separation of data
attempts to select for models that have extracted useful features
that at a minimum generalise across unseen subsets of the
dataset. Variants of this such as a bootstrapping or cross
validation exist with the overall gold standard being the use of
an external dataset for testing (42).

Within HIV, exact risk factors for transmission vary
significantly by population but are typically behavioural and
socio-demographic in nature (43). This has led to such factors
featuring prominently in ML algorithms attempting to estimate
HIV risk (19). The propensity of these features to have complex
and poorly understood interactions has given ML-based
approaches a distinct advantage in adjusting and quantifying
aggregate infection risk but simultaneously introduces particular
risk of overfitting. In addition, a significant challenge with
modelling HIV risk is that incidence varies significantly by
population impacting the prior or baseline probability of
infection. A possible way to manage this challenges across
difference populations is to include geography as a feature either
as a ZIP/postal code (13) or as a longitude, latitude, and
altitude (44). Finally, ML is increasingly used in combination
with other AI techniques such natural language processing to
assist with extracting important features from the narrative text
of electronic health records to further enhance an automated
process of HIV risk prediction (17).

Performance metrics

In contrast to traditional statistics where the primary purpose
is inference, in classification ML the primary focus is on accurate
prediction (24). Given that prediction is the primary concern, the
confusion matrix (Figure 1) is a useful method to assess the

10.3389/frph.2022.1062387

performance of a given model. To generate a confusion matrix,
the model is applied to the features of the holdout test dataset
and the predicted outcomes (at a set probability threshold) are
compared to the actual outcomes seen in the dataset. From
there the performance metrics of sensitivity, specificity,
accuracy, precision, and negative predictive value are calculated.
However, one of the challenges with the confusion matrix is
the fact the predictions are made at a particular threshold
probability and thus it is difficult to assess what would happen
at different probability cut-offs. In this respect receiver operator
curves (ROCs), and particularly the area under the ROC
(AUROC), provides a useful way of visualising and describing
the trade-off between sensitivity and specificity in a model at
all probability thresholds and is considered among the gold
standard measures of ML model performance when applied to
clinical risk prediction (45). The AUROC is especially relevant
to healthcare applications as the results are not dependent on
the relative prevalence of the outcome.

Understanding the model

ML’s advantage in predictive performance often comes at the
expense of the more typical research goal of interpretability.
A common heuristic in estimating this trade-off is in the
number of parameters a model utilises to make predictions
(46). A simple logistic regression model has a single parameter
per predictive feature whereas large-scale modern deep neural
networks may have several billion (47). This presents a clear
challenge to utilising ML models in practice as it becomes
difficult to trust predictions that are based off unknown
combinations of features, especially with concerns that models
may automatically learn specific biases inherent to the dataset

Predicted Positive Predicted Negative
Sensitivity
TP
Positive True Positive (TP) False Negative (FN) (TP + FN)
Specificity
TN
Negative False Positive (FP) True Negative (TN) (TN + FP)
Accuracy Precision Negative Predictive Value
(TP +TN) TP N __
(TP +FN + TN +FP) (TP + FP) (TN +FN)

FIGURE 1
Performance metrics calculated from a confusion matrix.
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(48-50). Interpretable ML is the domain interested in combining
these two paradigms by providing techniques that enable
explanations to be extracted from models several orders of
magnitude more complex than is typically feasible (51).

A method that has gained substantial popularity in recent
years for this task is the Shapley Additive exPlanations (SHAP)
framework (52). These tools utilise an approach rooted in game
theory to provide so called ‘SHAP values’. These values indicate
the influence each predictive feature exerted on the final model
prediction and can be used to gain substantial insight into the
most discriminative features a model may utilise. In addition,
this assists in model trust by enabling an individual to sanity
check the model’s feature attribution in making a final
determination. This decomposition allows for model utilisation
beyond simple prediction, and can be employed to, for example,
provide separate estimates of modifiable and non-modifiable risk
factors despite the use of a more complex model.

The authors have developed a ML model using socio-
demographic and behavioural data collected prospectively with a
digital survey as described in the published protocol (53). The
cohort is described in detail in a manuscript currently under review
and Figure 2 is a sub-analysis of this data presented as a visual
explanation of the potential utility of SHAP-based metrics in
decomposing HIV risk at both an aggregate (Figure 2A) and
individual (Figure 2B) level. Given that the social and behavioural
risk factors for HIV vary by context (43), the relative predictive
value of these features seen in Figure 2 is specific to this cohort
and likely varies across cultures and regions. This underscores the
importance of local validation and fine-tuning of any risk

10.3389/frph.2022.1062387

prediction algorithm that utilises socio-behavioural features prior
to deployment emphasises the importance of model decomposition
in understanding the contributors to risk in a given population.

The main limitation of SHAP-based metrics is that while they
provide explanations of how a model reached a particular
prediction, they do not quantify how accurate that prediction is
(52, 54). Multiple methods exist that attempt to determine the
relationship between the inclusion of a variable and overall
model performance. Permutation Importance (PIMP) is one
such tool that attempts to provide a structured approach to
determine variable importance (54). This method randomly
shuffles one column of the dataset at a time for several thousand
iterations, one set with the outcome preserved and another with
the outcome also shuffled. This provides two distributions the
overlap of which provides a measure of significance and scale to
which a variable improves a model. The main challenges with
this methodology are that it can be computationally intensive to
run enough replications and that certain variables may be highly
correlated and may need to be shuffled together to gain an
accurate estimation of importance (54).

Discussion

Modifying the public health response:
community and individual orientated care

A major limitation to the use of ML models in HIV risk
prediction thus far has been the limited interpretability of

A e
HIV Test Interval

No. of Male Partners
Assault History
Condem Usage
STI/UTI History
Biological Sex

Vaginal Insertive Sex
Occupation Type
Education Level

No. of Female Partners
Work Travel Period
Weight Loss

Anal Receptive Sex
Night Sweats

No. of Sexual Partners
Vaginal Receptive Sex
Oral Insertive Sex
Oral Receptive Sex

Anal Insertive Sex

00 02 04 06 08
Model output value

FIGURE 2

example individual at high risk for contracting HIV.

Examples of a SHAP-based feature explanation for a ML model showing (A) overall model risk output for all individuals in the test dataset and (B) an

No. of Male Partners

Vaginal Insertive Sex

Vaginal Receptive Sex

No. of Female Partners (0)

Anal Receptive Sex

Cold & Flu Symptoms

B 0.0 02 04 06 08 10

Age (46)
Work Travel Period

STI/UTI History

(three_week_per_month)
HIV Test Interval (year_more)
(1)
Condom Usage (sometimes)
Occupation Type (formal)
(no)
Assault History (0)
Education Level (high_school)
(yes)

Night Sweats (no)
Biological Sex (female)
(no)
Oral Receptive Sex (no)
(yes)
Oral Insertive Sex (no)

Weight Loss {unknown)

Anal Insertive Sex (no)

0.0 0.2 04 06 0.8 10
Model output value
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these models beyond their predictive capacity. However, we
argue that tools such as PIMP and particularly SHAP allow
these models to have clinical implications beyond simple

prediction.  Specifically, these tools allow for the
decomposition of the features that make up “risk” at both an
aggregate level (Figure 2A) and an individual level

(Figure 2B). We believe this can translate into clinical
practice by facilitating more efficient and targeted use of the
interventions currently available.

If a model is appropriately contextualised and locally
validated, a feature decomposition such as that presented in
Figure 2A should provide an overview of the most important
contributors to risk in a given community. In this example,
age, duration since last HIV test, and the number of male
sexual partners appears to convey the largest risk component.
These features can then be considered in terms of modifiable
risk (e.g., low levels of condom usage) or non-modifiable risk
(e.g., high rates of work travel) and the public health response
tailored towards either behaviour change communication or
PrEP as
distribution. Similarly, by identifying specific risks at the

guided by a given population’s overall risk
individual level (Figure 2B), one is able to offer directed
counselling and personalised interventions for risk factors that
are most impacting the individual’s chance of contracting
HIV. For example, the major contributors to risk for the
example individual in Figure 2B are non-modifiable and thus
they may well be a good candidate for PrEP and counselling
for this intervention can be directed by the risk profile
identifying these public  health
interventions could be targeted at specific issues rather than

generated. By factors,
attempting to solve a heterogenous problem with blanket
solutions that are not necessarily applicable to specific
individuals or communities.

Utility in PrEP initiation

PrEP is widely regarded as one of the most effective strategy
in the prevention of HIV transmission (55-57) and has been
shown to be a cost-effective method to address the HIV
epidemic (58). The recent advent of an injectable PrEP
preparation containing cabotegravir heralds much excitement
as the drug persists for long periods in those exposed allowing
long intervals between dosing (56) which is required only
every second month. The ease of administration this enables
promises to alleviate some of the adherence issues faced in
PrEP strategies (56). The agent has recently been approved by
the Federal Drug Administration and is currently under
review by various local agencies including in some LMICs,
providing an opportunity to renew efforts to promote large-
scale global uptake of PrEP.

Much of the current discussion around PrEP strategies
centres around the issue of to whom PrEP should be offered
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(14, 16, 55). Identification of individuals at risk forms the
basis of this discussion. Thus far strategies have directed PrEP
administration at particular population groups such as MSM
or particular geographical regions known to have a high
prevalence of HIV (14), however there is a need to better
identify candidates for PrEP in order to optimize its benefit
(16). Methods in this area have aimed to identify individuals
that the benefit from PrEP
administration by identifying individuals at the greatest risk of

would  glean greatest
HIV acquisition or seroconversion (14). Recognition of

various individual level data as conferring risk for
seroconversion has been the topic of much literature. These
factors include non-modifiable factors such as age, sex, sexual-
orientation and behaviour, as well as modifiable factors such
as number of sexual partners or condom use (14, 16).
Combinations of various factors of this type have been used
to identify the most at-risk individuals and therefore those
that would benefit most from PrEP. The complex matrix of
data points that arises from analysis of this data is not always
captured by simple calculations of risk. As such, there is
significant benefit to ML as a method to augment the use of
such data (14, 16). These strategies allow the capturing of the
intricate interaction between factors and better identifies
individuals at risk of contracting HIV and seroconverting. By
using these methodologies, the efficient use of PrEP is
increased as its administration is targeted at individuals with a

greater likelihood of contracting HIV.

Future uses of ML in HIV associated
conditions

Given the important interactions between the risk factors
for sexually transmitted infections (STIs) and HIV and ML’s
strength in this area, it is logical to build an integrated tool
that predicts the risk of both conditions. Xu et al. (2022) have
recently built such a tool with a web-based interface that
delivered reasonable predictive performance HIV
(AUROC=0.72), syphilis (AUROC=0.75), gonorrhoea
(AUROC =0.73), and chlamydia (AUROC =0.67) (18). Given
of HIV
conferred by STIs (59), as well as the persistent use of

for

the biologically-based increased risk infection
syndromic management in treating STIs in many LMICs (60),
algorithms that incorporate both conditions likely have
significant potential synergies and utility in LMIC settings. In
addition, tuberculosis (TB) is perhaps the most importance
HIV-associated disease as it is estimated be responsible for
around a third of deaths among people living with HIV (61).
ML has been shown to be effective in assisting with both the
screening and diagnosis of TB as well as predicting the risk of
TB drug resistance (62). However, to the best of our
knowledge ML-based TB and HIV risk assessment models

have not yet been integrated into a single tool. While the
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combination of TB and HIV prediction algorithms offers less
potential predictive synergy there is valuable overlap in
possible clinical utility.

Conclusion

As authors, we believe ML as applied to HIV risk prediction
has the potential to make a significant contribution towards
ending the HIV epidemic. Specifically, we see it as a critical
tool in directing testing, behaviour change communication,
and PrEP towards individuals and communities at high risk
of infection in a resource efficient manner. Yet, while these
models have been shown to be scientifically valid there
remain significant barriers to them having a tangible impact.
The most important of these challenges include establishing
the tools for the collection of socio-demographic and
behavioural data, the appropriate contextualisation and local
validation of models, and the successful integration of such
systems into routine HIV prevention services, particularly in
resource constrained LMIC settings.
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Objectives: Gay, bisexual and other men who have sex with men (GBMSM)
and trans and gender diverse (TGD) people are disproportionately affected by
poorer sexual health outcomes compared to heterosexual populations. We
aimed to explore the preferences of GBMSM and TGD for using eHealth for
sexual health (eSexualHealth).

Methods: We distributed an anonymous online survey from April to August
2021among the lesbian, gay, bisexual, transgender, intersex, queer and other
people of diverse sexuality or gender (LGBTIQA+) community in Australia.
The survey collected data on sociodemographic characteristics and sexual
behaviors, their preferences for app/website functions and preferred HIV and
sexually transmitted infection (STI) testing reminders. We used descriptive
statistics to summarize the characteristics of the study population. Free-text
responses were thematically analyzed.

Results: Of 466 participants included, most identified as cisgender males
(92.7%). The median age was 48 [interquartile range (IQR): 37-56]. For
accessing sexual health-related information, 160 (34.6%) would use either a
website or an app, 165 (32.7%) would prefer a website, 119 (25.8%) would
prefer an app, and 33 (7.1%) would not use either platform. There was no
significant difference between GBMSM and TGD people. Participants were
most interested in information about STI clinics, HIV/STI hotspots, and sexual
health education. Participants stressed the need for privacy and anonymity
when using eHealth. Regarding reminders to test for HIV/STIs, receiving regular
SMS was most popular (112/293, 38.2%), followed by regular emails (55/293
18.8%) and a reminder function on their phone (48/293, 16.4%).
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Conclusion:

10.3389/fpubh.2022.1064408

Our study suggests a promising future for eHealth among

GBMSM and TGD people. Sexual health is still a stigmatized area, and eHealth
may circumvent barriers this population faces.

lesbian, gay, bisexual and transgender (LGBT) issues, sexual health, sexually
transmitted infections, eHealth (mobile health), mHealth (mobile health)

1. Introduction

While HIV notification rates have decreased in Australia
in recent years, gay and bisexual men who have sex with
men (GBMSM) continue to be disproportionally affected
compared to their heterosexual counterparts (1). Furthermore,
STI incidence rates are higher among GBMSM living with
HIV than among HIV-negative GBMSM (2). A 2018 survey
of trans and gender diverse (TGD) people found that
more than half believed they received poor sexual health
education during their school years. Additionally, 51.2%
reported receiving insensitive sexual health care. Most
participants (65%) also reported inconsistent condom use
with casual sexual partners. Combined with their poor
experiences in sexual health care, it increases their risk for
HIV/STIs (3). As a result, greater effort needs to be put into
educating and facilitating HIV/STT testing among GBMSM and
TGD people.

GBMSM and TGD people can face several barriers when
accessing healthcare, such as: experiencing stigma due to
their sexuality, a lack of knowledge and culturally appropriate
training amongst healthcare providers; and personal concerns
around disclosing their sexual identity (4-6). Specialized sexual
healthcare is scarce in Australia, and patients can face long
waiting times or high costs if they need to access these services
through a general practitioner or private clinic (7). Digital
health interventions, also known as eHealth, can improve
healthcare access among LGBTIQA+ people (8). These can
be delivered through mobile devices, laptops, websites (e.g.,
acon.org.au and transhub.org.au, or smartphone apps, and can
provide private, personalized content that is easily accessible (9).
However, to be successful, input from the target audience is
essential in creating an intervention that addresses their needs
and, in turn, results in increased uptake (10, 11). Previous
studies have determined that there is a promising future for
an eHealth app among GBMSM (12). However, few studies
have investigated the preferences and types of features for
different platforms.

This study sought to understand the features of a website or
smartphone app that GBMSM and TGD people prefer to access
information related to sexual health. We also aimed to measure
whether GBMSM and TGD people currently use eHealth for
reminding themselves to test for HIV/STTs.
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2. Methods
2.1. Study population

This was an anonymous online survey distributed among
the LGBTIQA+ community in Australia. We included all
respondents aged 16 years and above who identified as
LGBTQIA+. Completion of the survey was taken as implied
consent. The online survey link was disseminated through
the authors’ professional networks, social media, and clients
at Melbourne Sexual Health Centre (MSHC), a public sexual
health clinic in Australia. This included a short messaging
service (SMS) or email from MSHC (if they had previously
consented to receive them), a dating app (Grindr), and
LGBTIQA+ community groups. These community groups
included Equinox, Your Community Health, Switchboard,
Minusl8, QLife, and Rainbow Health Victoria. The survey
was run from 10 April 2021 to 3 August 2021. Given
that most respondents identified as GBMSM or TGD, the
decision was made to limit the analysis to only include
these respondents.

2.2. Survey instrument

The survey instrument was developed by the researcher
team which included clinicians, sexual health researchers and
community members. A pilot test was conducted among ten
individuals who were part of the target population to check the
comprehensibility and feasibility of the survey (data was not
included in the final analysis). This resulted in minor edits to
how questions were phrased. The survey was accessed through
an online link (hosted by Qualtrics). The survey collected
data on sociodemographic characteristics and sexual practices.
Respondents were provided with a list of app/website functions
and asked to rate how useful each function would be using a five-
point Likert scale. Participants were also asked about current
and preferred HIV/STT testing reminders and were able to rank
their top three answers. Participants were not required to answer
all questions and could rank less than three options if desired.
Free text response to the questions: “If you could design an app,
website, or health service for LGBTIQA+ people that would make
it easier to get tested for HIV/STIs? What would it do? Feel free
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to be creative-all answers and ideas are welcome!” this allowed
participants to expand on any features they intervention.

2.3. Statistical analysis

We cleaned the data and used descriptive statistics to
summarize the characteristics of the study population, using
Stata (version 17, StataCorp, College Station, TX). Differences
between GBMSM and TGD were assessed using Chi-squared
test. Statistical significance was defined as a p-value of <0.05.The
free-text responses were thematically analyzed using NVivo
(Release 1.6, QSR International Pty Ltd., Melbourne, Australia).

2.4. Ethical considerations

Ethics approval was granted by the Alfred Ethics Committee
(670/20), including allowing respondents from age 16 onwards
to participate. There was no financial reimbursement for
survey completion.

3. Results

The survey was accessed 727 times during the study period,
and 704 people consented to participate of whom 513 (72.9%)
completed the survey. There were 47 (9.2%) participants who
did not identify as GBMSM or TGD and were excluded,
leaving a total of 466 participants for the analysis. Most were
recruited through an SMS or email from MSHC (306/466,
65.7%), followed by Grindr (93/466, 20.0%), then community
groups (41/466, 8.8%).

Table I summarizes the sociodemographic characteristics
of the study population. Of the 466 participants, the majority
identified as cisgender males (92.7%). The median age
[interquartile range (IQR): 37-56]
quarters were born in Australia. There were 98 (21.2%) of

was 48 and three-
participants living with HIV and had an undetectable viral
load. Among those not living with HIV, 139 (37.8%) reported
PrEP use.

3.1. Website vs. app

Overall, there was no clear preference for an app or
website-based sexual health platform. Of the 462 participants
that answered the question, 160 (34.6%) would use either
a website or an app, 165 (32.7%) would prefer a website,
119 (25.8%) would prefer an app, and 33 (7.1%) would
not use either platform. There was no significant difference
between GBMSM and TGD people (Supplementary Table S1).
Figures 1, 2 provide the preferences for functions on an app and
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TABLE 1 Sociodemographic characteristics of the study population
(N = 466).

Characteristic VA

Current gender identity

Cisgender male 432(92.7)
Transgender male 8(1.7)
Transgender female 1(0.2)
Non-binary or gender-fluid 21 (4.5)
Different identity® 4(0.9)
Sexual identity

Gay 410 (88.0)
Bisexual 36 (7.7)
Queer 14 (3.0)
Lesbian 1(0.2)
Straight/heterosexual® 1(0.2)
Other, please specify® 3(0.6)
Prefer not to answer 1(0.2)
Age group (years)

<25 27 (5.8)
26-35 70 (15.0)
36-45 116 (24.9)
>46 253 (54.3)
Country of birth

Australia 346 (74.3)
Outside of Australia 120 (25.8)
HIV status

HIV negative 351 (75.3)
Positive & undetectable 98 (21.0)
I don’t know my status 13 (2.8)
Prefer not to answer 4(0.9)
Reports PrEP useP

Yes 139 (37.8)
No 225 (61.1)
I don’t know 2(0.5)
Prefer not to answer 2(0.5)

ADifferent gender identity included (verbatim), “Genderqueer”, “Mostly male, except on
Saturday nights”, “Trans femme”, and “Trans (agender)”.

Bldentified as Trans or gender diverse.

CDifferent sexual identities included: 1. Pansexual, 2. Bisexual and queer, 3. Trixic
(Non-binary person who loves women).

DDenominator excludes those who are HIV positive and undetectable (n = 98) and is
thus N = 368.

web-based platform, respectively. Supplementary Figures S1-54
separates out preferences of GBMSM and TGD, and found
that GBMSM were more likely to priorities information about
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FIGURE 1
Preferences for functions on an app-based platform among GBMSM and TGD.
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Preferences for functions on a web-based platform among GBMSM and TGD.
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pre-exposure prophylaxis (PrEP) and post-exposure prophylaxis
(PEP) (Supplementary Figures S1-S4).

In the free-text response, there was a strong emphasis
on the need for information, particularly about STI clinics,
HIV/STI hotspots (geographical areas with high levels of
STI diagnoses), and sexual health education. Concerning STI
clinics, most respondents wanted information on their location,
opening hours, contact details, and the cost of the services.
Other themes that emerged included the need for anonymity,
accessibility, and a simple user interface. A few participants
also highlighted that they would want a discreet app. Most
participants were interested in features such as a sexual activity
tracker (i.e., an online diary that recorded sexual encounters), a
daily PrEP reminder system, and an HIV/STI testing reminder
system. Some participants suggested introducing an online
booking system for clinics, which would allow them to book an
appointment in advance.

3.2. HIV/STI testing reminder

Over a third of respondents would prefer regular SMS
reminders (112/293, 38.2%), followed by regular email
reminders (55/293, 18.8%) and a reminder function on
their phone (48/293, 16.4%) (Figure 3). Testing reminder
preferences were similar between GBMSM and TGD people
(Supplementary Figures S5-S6).
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4. Discussion

This study provided insights into how GBMSM and TGD
people viewed the use of eHealth for sexual health. Specifically,
we identified what features may be desirable for a new
eHealth intervention, providing useful information for future
implementation research to optimize the use of eHealth among
GBMSM and TGD. Participants highlighted their desire for
privacy and sexual health information. Furthermore, we found
that GBMSM were more likely to priorities wanting information
about PrEP and PEP in comparison to TGD people.

The use of eHealth is a relatively new concept, and
international data suggests that this has been accepted elsewhere.
A study among 495 GBMSM from the USA found that 91%
would be interested in an app with sexual health features tailored
to GBMSM (12). A 2015 study using qualitative interviews
of 35 MSM in China found that they supported the use
of mobile phones and websites for sexual health (13). Most
participants agreed that this provided a level of convenience, and
provided information about testing services. Similarly, Nguyen
et al. conducted five focus group discussions among MSM
in Vietnam. The majority of participants were agreeable to
eHealth. They also requested similar content to our participants,
such as information about HIV/STIs and testing, and safe sex
practice (14). The dissemination of sexual health information
through social media and dating apps was acceptable to GBMSM
in England, however, some participants felt that receiving
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this information on dating apps could negatively impact user
experience (15). These participants felt that it may dampen the
mood when searching for sexual partners, and create negative
connotations with new partners.

Ensuring privacy when accessing the services was a
prominent theme. It is unclear whether these concerns were
due to the stigma surrounding sexual health or whether they
resulted from a previous negative experience. Muessig et al.
also reported concerns about privacy and confidentiality when
accessing eHealth for sexual health (13). Another study found
that the use of eHealth would depend on the privacy policy
for most participants in the study (16). As a result, they may
feel that they need to attend a specialist clinic to meet their
healthcare needs. However, this can be difficult to access, and
these barriers can discourage GBMSM and TGD people from
seeking traditional sexual health services such as face-to-face
consultations with health care professionals (17). eHealth could
address these barriers by offering privacy and easy access to
sexual health services, however more empirical data is required
to assess its feasibility. These eHealth interventions can be
delivered through computers, websites, and personal devices
and can deliver content tailored to an individual’s needs. In
turn, these address barriers to health care access like cost and
accessibility (18). This was a major concern for respondents, and
our findings suggest that future eHealth interventions should
priorities anonymity to ensure uptake and continued use of
the services.

SMS for HIV/STI testing reminders was the most popular
choice among respondents in our survey. Several studies have
already evaluated the use of an SMS reminder system on
HIV/STI testing. A minority of participants from our study
indicated that they would prefer an email reminder, however,
this has not been evaluated previously. A 2013 study conducted
by Zou et al. at MSHC found that GBMSM who received
quarterly STT testing reminders by text or email were more likely
to return for a test (median 3 vs. 1 test in 12 months) than
controls (19). However, this study did not stratify results by the
modality used. A 2011 study looking at STT testing rates among
Australian GBMSM found that those who received 3 to 6-
monthly SMS reminders were 4.4 times more likely to retest for
HIV/STIs than those who did not receive a text (20). Similarly,
a 2019 USA study reported that men who received a quarterly
SMS testing reminder had a shorter interval between HIV tests
than men who did not receive a text (21). SMS reminders
are a feasible intervention that is relatively affordable and can
help increase STI testing rates and has a lower burden on the
health system than phone calls or other in-person interventions.
Second, mobile technology is almost universally used and can
effectively reach a wider population. A 2020 meta-analysis found
that there were high levels of feasibility for mHealth tailored
to GBMSM. However, most studies reviewed were pilot trials,
and it is unclear whether these mHealth interventions would be
successful on a larger scale (22).
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Our study has several limitations. First, this is a cross-
sectional study, and thus we cannot make causal inferences.
Secondly, our study only recruited through one gay dating app
(Grindr) but no other mainstream apps, such as Tinder, Bumble,
and Hinge. This may have skewed the results, and as a result,
we only included GBMSM and TGD people in the analysis;
thus, our findings are not generalizable to other members of
the LGBTIQA+ population. Relatedly, the median age of our
study population was 48 years old and therefore, our reported
preferences may differ among younger GBMSM and TGD. To
make any future intervention successful, it will require further
collaboration between developers and a more representative
sample of the population. Third, our sample was mostly derived
from men who had recently attended a sexual health service.
These individuals would therefore be biased toward individuals
who are comfortable attending services and so our estimates are
likely to underestimate preferences for eHealth services. Future
studies should seek the views of individuals who are at risk but
not attending services although we appreciate undertaking such
a study is difficult. Fourth, whilst Qualtrics records IP addresses
to identify duplicates, it is possible, though unlikely, that the
same person could submit multiple surveys from different
devices. Finally, HIV/STI-related stigma, potentially influencing
perceived engagement with digital platforms and data security,
was not measured.

5. Conclusion

Overall, our study suggests a promising future for eHealth
among GBMSM and TGD people. Sexual health is still a
stigmatized area, and eHealth may circumvent barriers this
population faces. Further research that provides in-depth data
on the themes raised in this study is required to ensure
the acceptability and feasibility of any future interventions.
Specifically, confidentiality and options to remain anonymous
should be considered in future developments of eHealth for
sexual health.
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Background: Sex work is a global driver of the HIV epidemic, and the risk of
acquiring HIV is 13 times higher for female sex workers (FSWs) compared to the
general population. The enrollment and retention of FSWs in HIV care is a
challenge and has been a major contributing factor to increased new HIV infections.
Methods: We conducted a qualitative study among 30 FSWs and 21 healthcare
workers (HCWSs) working in antiretroviral therapy (ART) clinics at the selected three
primary health facilities in Mbarara City, Southwestern Uganda. The study
participants were enrolled by both purposive and snowball sampling techniques.
We obtained informed consent from all the participants, and data were collected
using in-depth interviews and thematically analyzed.

Results: Three themes emerged as facilitators toward enrollment and retention of
FSWs into HIV care, namely, (1) good health living, (2) receptive HCWs and
availability of health services, and (3) community outreach services and peer
support. The barriers are summarized into four major themes: (1) stigma,
community discrimination, and beliefs; (2) social obstacles; (3) adverse effects of
ART; and (4) inadequate services at the health facilities.

Conclusion: FSWs are challenged by unsupportive environments and communities
where they live and work, which hinders their enrollment and retention in HIV care.
Creating awareness of the utilization of HIV care services and extending such services
to hotspot communities could enhance the response of HIV-positive FSWs to ART.

KEYWORDS

HIV healthcare, female sex workers, enrollment, retention, Mbarara City

1. Introduction

Sex work is a global driver of the HIV epidemic, with approximately 11.5%-18.6% of
new HIV infections in women involved in sex work (1). Globally, the risk of acquiring
HIV is 13 times higher for female sex workers (FSWs) compared to the general
population (2). In sub-Saharan Africa, more than half of all new HIV infections are

Abbreviations
FSWs, female sex workers; HIV/AIDS, human immunodeficiency virus/acquired immunodeficiency
syndrome; MUST-REC, Mbarara University Research Ethics Committee.
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attributed to women engaged in sex work and their sexual
partners (3); HIV prevalence among FSWs is high, estimated
at 50% in Rwanda (4), 37% in Uganda (5), and 26.6% in
to 6.5%
population of adult women (7).

Tanzania (6), compared among the general

FSWs are defined as women receiving money or gifts in
exchange for consensual sexual services or erotic performances,
either regularly or occasionally, and because of having multiple
partners and sexual contacts, they are vulnerable to sexual
health risks (8). FSWs living with HIV in sub-Saharan Africa
have a poor engagement in HIV care and treatment (9); their
enrollment and retention in HIV care is a challenge and has
been a major contributing factor to increased new HIV
infections (10). Retention in HIV care is defined as the
continued engagement in health services, from enrollment in
care to discharge or death of an individual living with HIV (11).

Sex workers are often marginalized, criminalized, and
stigmatized by the societies in which they live, which
increases their vulnerability to HIV infection (12). In Uganda,
sex work is illegal, which negatively affects HIV care-seeking
(13)
discrimination, criminalization, and confidentiality issues (14).
Thus, FSWs are a socially hidden and highly mobile
population, transitioning in and out of sex work as dictated

behaviors among FSWs due to fear of stigma,

by economic needs (15). FSWs require tailored public health
interventions that address critical gaps in HIV prevention and
testing, linkage, enrollment, and retention to antiretroviral
therapy (ART) (15).

Several models of service delivery among sex workers
(integrated facility-based and stand-alone targeted services as
well as outreach services delivered at various hours through
the day and night) have been described (16). In Uganda, the
Ministry of Health (MOH) developed guidelines for service
delivery among sex workers (17); however, it is unclear to
what extent these services meet the needs of FSWs and what
gaps still exist.

According to the Ministry of Health in Uganda, Mbarara
City, in the southwestern region, ranks second in the country
with the highest prevalence of HIV at 13.5% despite the
availability of health facilities and HIV care services; this
could be due to poor enrollment and retention of FSWs in
HIV care, which increases the risks of spreading HIV among
themselves, their partners, and the entire community (18).
Therefore, this study explored the factors linked to the
enrollment and retention of female sex workers in HIV care
in Mbarara City.

1.1. Specific objectives
The specific objectives are to assess factors that contribute to

the linkage of FSWs living with HIV in care at individual and
community levels.
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1.2. Research questions

What factors contribute to the linkage to HIV care for
FSWs living with HIV in Mbarara City?

2. Materials and methods

2.1. Study design

This was a descriptive cross-sectional study that employed
a phenomenological qualitative approach. We collected data
by conducting in-depth interviews to explore the facilitators
and barriers toward enrollment and retention of FSWs in
HIV care in Mbarara City. Qualitative research is an
approach that seeks to tell the story of a particular topic
under study based on the experiences of the individuals
and/or groups using their own words. We conducted this
study between February and April 2022.

2.2. Study setting

We conducted this study in three public healthcare
facilities in Mbarara City, Southwestern Uganda. Mbarara is
the largest city in Southwestern Uganda, located 269.6 km
from Kampala, the main capital city. The facilities offer free
HIV  counseling and testing services, ART adherence
counseling, laboratory services, and prevention of mother-
to-child
purposively selected because they offer HIV care services to
FSWs within the city.

transmission. Primary health facilities were

2.3. Study participants

We recruited and enrolled (1) FSWs living with HIV aged
18 years and above, staying and or working in Mbarara City,
that have ever enrolled for HIV care in the selected three
public health facilities in Mbarara City; and (2) health care
workers (HCWs) working in the ART clinics in the selected
public health facilities within Mbarara City for the last 12
months. The selected HCWs have been in close contact and
interacting with FSWs. The study excluded FSWs who were
critically ill and HCWs who were not available at the time of
data collection.

2.4. Sample size

We enrolled 30 FSWs and 21 HCWs in the study as

determined by the saturation of information. Study
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participants aged 18 years or older, able to provide informed
consent, were recruited in the study.

2.5. Sampling criteria and data collection

1) HCWs in ART clinics: We purposively recruited HCWs
who had worked in the ART clinics for the last 12
months and have been in close contact and interacting
with the FSWs. We thought 12 months is enough period
for any HCW to have experienced the facilitators and
barriers encountered by FSWs while enrolling and
retaining in HIV care.

2) FSWs: With the help of expert clients and HCWs, we
purposively identified FSWs who were retained in HIV
care. Using the snowball sampling technique, we identified
other FSWs who had ever enrolled in HIV care, whether
retained on care or not.

We collected data using an interview guide and an audio
recorder. We translated the interview guide developed from
the existing literature into a local language (Runyankole) for
the participants who did not understand English to freely give
information. The study tools were pilot-tested at Kitagata
Hospital and Mbarara Regional Referral Hospital. The final
adjustments were made to make the questions clear to the
participants.

We the
participants before they participated in the study. The

obtained written informed consent from
interviews were conducted in private and quiet places, and
each interview lasted between 30 and 45 min. For bracketing
the the

experiences and nonverbal cues.

purposes, researchers documented participant’s

2.6. Data management and analysis

The
immediately after data collection. The researchers listened to

recorded interviews were transcribed verbatim
the recordings and compared them with the transcripts to

ensure that the transcribed information was from the
recordings. The transcripts were translated from Runyankole
to English and backtranslated to Runyankole by independent
translators to check for consistency.

Data were analyzed manually using inductive thematic
content analysis. This was done through the following steps:
reading and rereading the participants’ descriptions of the
phenomenon to acquire a feeling for their experience and
roles and making sense of their account. Thereafter, similar
statements were coded. Similar codes were categorized to
form subthemes. Finally, related subthemes were merged to

form themes.
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2.7. Ethical consideration

This study was conducted according to the Declaration of
Helsinki 2013. Ethical approval was obtained from the
Mbarara University of Science and Technology Research
Ethics Committee (MUST-REC, No. MUST-2021-293), and
clearance to access archives for the study was granted by the
Uganda National Council of Science and Technology
(UNCST). Administrative clearance was obtained from the
Resident District Commissioner’s Office, the Mbarara City
Health Officer, and the respective facility in charge. All

participants provided written informed consent.

2.8. Positionality statement

The team was led by highly experienced and trained
researchers, who are alive, work in Mbarara City, and have
enough experience in HIV research. Like all qualitative
studies, there might be bias in data collection and translation
that may affect the findings of the study.

3. Results

3.1. Sociodemographic characteristics of
the study participants

This section brings out the characteristics of the study
participants. Details are provided in Table 1. Results are
further presented below with narratives.

3.2. Healthcare workers

As seen in Table 1, most of the HCWs (9) were aged
between 30 and 40 years. All 21 HCWs had attained tertiary
education, and most of them (15) were married. Twelve of the
HCWs have been working in HIV care for more than 5 years.

3.3. Female sex workers

As seen in Table 1, out of 30 FSWs, 20 were aged between
21 and 30 years. Seventeen of the FSWs attained secondary
education, and those enrolled in HIV care were aged between
21 and 30 years. Eleven FSWs were single, and only three
were married. Fifteen FSWs had spent less than a year in HIV

care.
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TABLE 1 Demographic characteristics of female sex workers.

Variable Category FSWs Health workers
(n) )
Age 21-30 20 5
31-40 8 9
41-50 2 7
Level of education Primary 7 0
Secondary 17 0
Tertiary 6 21
Marital status Single 12 4
Married 3 15
Separated 11 0
Widowed 4 2
Duration in HIV Less than 1 15 0
care year
2-5 years 5 9
Above 5 years 10 12

FSWs, female sex workers.

3.4. Facilitators of enrollment and
retention of FSWs in HIV care

Three themes emerged as facilitators toward enrollment and
retention of FSWs in HIV care to include (1) good health living,
(2) receptive HCWs and availability of health services, and (3)
community outreach services and peer support (Table 2).

3.4.1. Theme 1. Good health living

This theme emerged from three subthemes; (a) good health,
(b) love for their family, and (c) fear of AIDS.

3.4.1.1. Good health

Across all the interviews that were conducted, the majority of
FSWs revealed that the primary reasons why they enrolled
and remained in HIV care were because of their wish to keep
in good health and live longer, although they were HIV-
positive and sexually active. Participants articulated that
enrolling in HIV care would keep them healthy after receiving
HIV drugs. FSWs reported that taking ART will improve their
body’s immunity and help them stay healthy and live longer.

“We take those drugs because they help us to remain healthy
and live long however much we remain HIV positive, and
that’s why most of us go to hospital” (FSW, 30 years).

3.4.1.2. Love for their family
The study findings indicated that most of the FSWs who were
married with children enrolled and remained in HIV care to
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live healthy and accomplish their life roles, such as taking
care of their children and their beloved family members.
FSWs’ desire to see their children going to school encouraged
them to seek HIV care services to live healthier, stronger lives
and take care of their children and beloved ones.

“I want to take care of my children and I love my self. I had a
friend who was on ART, but after she stopped taking it, she
later died. When I look at the orphans she left and how they
are suffering ... I don’t want my children to suffer like them”
(FSW, 25 years).

3.4.1.3. Fear of AIDS and other complications
HIV/AIDS is characterized by a wasting syndrome and
opportunistic infections (Kaposi’s sarcoma and tuberculosis).
This is the most feared state of HIV among FSWs because
even their customers run away from them at this stage.
Having a positive HIV test status created fear among FSWs,
which encouraged them to enroll and stay in care. FSWs
feared that if they dropped out, they would present with the
signs and symptoms of AIDS. Of the fear of HIV/AIDS,
FSWs were forced to enroll in HIV care.

“If you don’t go to the hospital and get the medicine, you
become slim and develop rashes on body, even you can’t
get customers because they start fearing you” (FSW, 28
years).

“Some of them fear to come early, but when they start losing
weight, that forces them to come and test and if they test
positive, we immediately initiate them on ART” (HCW, 45
years, female).

FSWs also reported that to keep their business of sex work
running, they must have a good-looking body to attract their
customers, so they are forced to test, and if they find
themselves positive, they initiate ART to keep looking healthy
and attractive to their customers.

“To remain in the business, you must be healthy, the
customers always pick the good-looking ones” (FSW, 23
years).

3.4.1.4. Demand for unprotected sex

The FSWs verbalized a high demand for unprotected sex
from their customers, and they did not test them before
having intercourse; this exposed them to more risk of HIV/
AIDS-related complications. However, FSWs stated that
unprotected sex pays more than protected sex and most
men demand it. FSWs reported that because of unprotected
sex they are exposed to HIV, which also forces them to
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TABLE 2 Facilitators of enrollment and retention of FSWs in HIV care.

Statements

« Keep in good health and live
longer

Avoid developing signs of
AIDS

Keywords

Good health

Subtheme

Good health

10.3389/frph.2022.1089663

Theme

Good health living

Love to keep business

Love for family

Need to produce healthy
babies and taking care of them

Love for family

Love for family

Being sick and my child

Continuous demand for
unprotected sex

Death of a partner

Continuous sickness, HIV-positive results, pregnancy,
death of a partner

Fear of AIDS and other
complications

Availability of trained HCWs
Good reception

Good reception at health
centers

Care by healthcare workers

Trained HCWs Trained expert clients/peer support
Reception and care

Trained HCWs Expert clients
Receptiveness

Receptive HCWs and
availability of HIV services

Availability of ART
Free counseling and testing
services

Counseling, ART

Counseling, access to ART

Follow-up and tracing lost
clients
HCWs found us in business

Follow-up in communities, access to testing and
treatment services, community outreach, assisted partner
notification

Community outreach, testing and
treatment, follow-up, contact tracing

Peer support and
community outreaches

centers
Convenience of test and

treatment option

Peer support
Availability of counseling

services

Follow-up by HCWs

Involvement of peer helpers Support from expert clients

Peer helpers

FSWs, female sex workers; HCWs, healthcare workers.
It consists of statements, subthemes, and themes.

visit health facilities for testing, and most find when they are
HIV-positive.

“With a condom its 10,000 Ug shillings, without a condom
we double the price, but they like unprotected sex” (FSW,
30 years).

“Because we always have unprotected sex, we go to test
ourselves to know our HIV status” (FSW, 23 years).

3.4.1.5. Death of a partner

FSWs reported that HIV is real and it kills. They reported that
some of them started testing when their partners died because
of HIV. People who started on ART and later dropped out of
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care die, forcing the FSWs to remain committed to HIV care
and taking ART on a daily basis as prescribed by the HCWs.
They also stated that they know of their customers that died
of HIV and that forces them to remain in HIV care so that
they can live longer.

“My husband died of HIV, that’s why for me I cannot miss
taking my drugs in time and on daily basis, because I
know what it means when you refuse to take it” (FSW, 34
years).

From the theme above, it can be stated that personal
initiatives aimed at having good healthy living enhanced
enrollment and retention in HIV care among FSWs.
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3.4.2. Theme 2: Trained HCWs and availability of
HIV care services

This theme emerged from four subthemes detailing how the
availability of services at the health facilities in addition to
welcoming HCWs enabled FSWss to enroll and remain in HIV
care in Mbarara City. These include (1) trained HCWs and
expert clients, (2) positive attitude of HCWs, (3) counseling
and testing services, and (4) availability of ART.

3.4.2.1. Trained HCWs and expert clients

The Ministry of Health, with support from international
organizations, has extended HIV services to every health
facility and continuously provides refresher training to the
HCWs and the expert clients working in the ART clinics to
update them with the current guidelines. This is evidenced by
the quality of services the HCWs and expert clients provide to
FSWs. HCWs reported that they receive monthly training,
and this helps them to provide quality care to people living
with HIV, especially FSWs.

“We receive regular trainings from Ministry of Health
experts, and we always follow the World Health Guidelines
while providing HIV services to FSWs” (HCW, 32 years,
male).

“The expert clients are also trained with us, and they help us
so much ...”(HCW, 40 years, male).

FSWs reported that they enroll and remain in HIV care
because they know they are in the safe hands of trained
HCWs. FSW also reported that each time they visit the
primary health clinic/facility, HCWs provide HIV care
services (HIV counseling, testing, and provision of ART). If
there is evidence of poor adherence to ART or drug
resistance, patients are switched to other regimen options.

“We trust our HCWs and that keeps us going there when
there is a problem or in case you need to ask them some
questions” (FSW, 30 years).

FSWs reported that they feel relieved when they find that
some of them are working at the health facilities as expert
clients/peer supporters, and that gives them hope in what they
are doing. Furthermore, the HCWs also reported that the
FSWs share their problems freely with the expert clients than
they share with them.

“When you are talking to someone who is like you, it is much
easier because we share the same challenges ... the expert

clients help us a lot” (FSW, 25 years).

“They are free to share with expert clients, and that helps us
to know what they do not tell us” (HCW, 35 years, female).
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3.4.2.2. Positive attitude of HCWs

FSWs reported that the positive attitude of HCWSs has helped
them to enroll and remain in HIV care. FSWs mentioned that
the HCWs have a good and receptive attitude at the health
facilities. They are willing to help at any time you go there.
FSWs observed that the HCWs are willing to listen to their
problems and provide solutions.

“The HCWs are receptive, and they are willing to help us,
even when you call on a phone, they help...” (FSW, 35 years).

“Our work is to provide care for all, but we give closer
attention to the FSWs because they face a lot of problems
in their worker” (HCW, 40 years, female).

3.4.2.3. Counseling and testing services

The FSWs reported that the HCWs provide them with the best
counseling and testing services. The FSWs reported that before
anything is done, they first counsel you to get tested, and if you
test positive, they initiate you on ART when you are ready. The
counseling and testing services relieve stress and prepare the
people living with HIV for the next steps of management and
HIV care.

“They counsel you and you feel relieved and ready to start
taking ART” (FSW 30 years).

“We provide them with counseling services to prepare them
before testing, and those who test positive, we counsel them
to know how to take their ART and its importance”
(HCW, 50 years, male).

3.4.2.4. Availability of ART

Participants reported that they remained in care because of the
availability of ART and other services. Participants stated that
every time they visit health facilities, they find ART available
at the health facilities, which kept them enrolled in HIV care.
HCWs also mentioned that ART drugs are always available,
ensuring that individuals living with HIV receive ART every
time they visit primary health facilities.

“Every time you go to the health facility, you find drugs there,
that keeps us going there” (FSW, 21 years).

3.4.2.5. Availability of other services

FSWs stated that in addition to HIV services, they also get other
services at health facilities, which is why they keep going. Some
of the services include treatment for other sexual infections such
as gonorrhea and syphilis as well as for common diseases like
malaria and typhoid. Those who are pregnant also access
antenatal services. Therefore, keeping health centers equipped
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with HCWs and enough drugs motivated and attracted FSWs
living with HIV into healthcare to improve their wellbeing.

“When go to the health facility to pick drugs for HIV you also
get other services like antenatal, if the nurses see that you
have other infections, they also treat them” (FSW, 27 years).

3.4.3. Theme 3: community outreach services
and peer support

3.4.3.1. Female sex workers

In the HIV care system in Uganda, expert clients are trained to
provide HIV care alongside HCWs to reduce the workload. The
expert clients help provide counseling services and give health
talks to people living with HIV. Peer support was given by
fellow FSWs at health centers who worked alongside HCWs.

“The expert clients talk exactly what they went through and
they are the challenges that we go through, so we listen to
what advise us to do” (FSW, 24 years).

The expert clients do not stop at providing counseling
services at the health facilities; they also follow up with lost
clients in their communities and try to bring them back to
the health facilities; for those who remain hesitant, the expert
clients pick their drugs from the health facilities and deliver
to their homes. They have played a significant role in the
retention of FSWs in HIV care.

“Expert clients help us to track their friends who drop off care
by following them up to their homes and take for them
drugs” (HCW, 36 years).

Most FSWs indicated that they were recruited into HIV care
through outreach services by HCWs to areas where they operate
their business and in their clusters. This was done either
through testing and treatment method or through contact
tracing and counseling by expert clients. The community
outreach services have helped to enroll many FSWs in HIV
care from their communities. Community outreach services
were effective in testing, enrolling, and tracing FSWs,
especially those who were unknown HIV-positive initially.

“They found me at my workplace in the bar, that where they

tested me from, when I was found positive, they counselled
me and I initiated on ART” (FSW, 21 years).

3.5. Barriers to enrollment and retention
of FSWs in HIV care

The enrollment and retention of FSWs in HIV care has faced

a number of barriers. The barriers have been summarized into
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four major themes: (1) stigma, community discrimination, and
briefs; (2) social obstacles; (3) adverse effects of ART; and (4)
inadequate services at the health facilities.

3.5.1. Theme 1: Stigma, community
discrimination, and briefs

This theme emerged from two subthemes including fear of
testing and enrolling in HIV care and fear of disclosing their
status (Table 3).

3.5.1.1. Fear of testing and enrolling in HIV care

FSWs did not hesitate to report fear of having positive HIV test
results as one of the major barriers to HIV testing and thus
enrollment and retention into care. They mentioned that they
fear testing, and most of them remain ignorant about their
HIV status. They also reported that enrolling in HIV care is a
challenge because they are seen by everyone when they go to
pick medication from the health facilities, which is why most
of them drop out of care.

“Majority of the young girls fear to be tested and those that
test positive fear to come and pick their drugs” (HCW, 40
years, male).

“Yes, it is true, we fear going to the HIV clinic to pick drugs
because everybody there know that your also HIV positive”
(FSW, 28 years).

FSWs reported that having a positive HIV test means the
end of life, so they do not find value in enrolling in HIV care
(ARV).
themselves for contracting the infection from someone they

and taking antiretroviral They instead blame
do not know and also choose to spread the infection by
having unprotected intercourse with other people since they
also got it in the same way. The feeling of being close to

death stops most FSWs from enrolling in HIV care.

“I refused to start on the medication because I knew I was
going to die soon” (FSW, 24 years).

“Some of them come when they have lost hope, but when we
counsel and initiate them on ART, they regain their health
and they are still alive” (HCW, 40 years, female).

3.5.1.2. Fear of disclosing the HIV status

Most FSWs fear disclosing their HIV status to their friends
because they do not want to be recognized as HIV-positive in
their communities. Even married sex workers do not disclose
to their family members due to the fear of being blamed.

“You cannot tell your secrets to everyone because when you
tell them they start blaming you” (FSW, 32 years).
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TABLE 3 Barriers to enrollment and retention of FSWs in HIV care.

Statements (barriers)

o Fear of testing for HIV and enrolling in care Fear of enrolling

Keywords

10.3389/frph.2022.1089663

Subtheme Theme

Fear of testing and enrolling in
HIV care

Self-stigma, community
discrimination, and beliefs

Sex workers lose hope in life
Self-blame
Fear of death

Hopelessness Blame

Self-stigma

Discrimination

Family neglect after discovering their HIV
status, Loss of hope in themselves, and some
hate taking drugs daily

Some girls fear going for testing because of fear
of being seen by others taking drugs

Fear of customers discovering their status

Family neglect

Fear of disclosing their HIV status

Discrimination Family neglect
Fear of disclosing

Too much alcohol and drug abuse makes sex
workers forget to take their drugs consistently
Lack of food, and yet drugs are strong to take

permanent places of work
while hungry

Distance from workplaces

Delay in going back home

Frequent movement when following clients

Alcoholism Forgetfulness Substance abuse
Lack of food Tight schedule Lack of

Substance abuse Inadequate Social obstacles
food Temporary nature of their

work

I would have bad visions and would shiver at Dizziness, loss of work

night while doing sexual activities

Side effects Adverse effects of ARVs

Long queues and delays at the health facilities
Segregation in the community

Lines are always long at the facility

Long waiting hours Inadequate services at the

health facilities

Shortage of supplemented drugs in hospitals Lack of STI drugs

for other infections like syphilis and gonorrhea

Inadequate supplies and drugs

Some HCWs are rude
Limited time at the facilities

Inadequate counseling services

Do not usually give time to patients

Poor attitude of health workers

FSWs, female sex workers.

3.5.2. Theme 2: Social obstacles

Social obstacles refer to all social factors that act as barriers
to the enrollment and retention of FSWs in HIV care. This
includes the use and abuse of substances (alcohol and other
drugs), inadequate food, long working hours, and the
temporary nature of their work.

3.5.2.1. Alcoholism and substance abuse
Most FSWs work in places of entertainment (bars and clubs),
and their use of toxic substances and alcohol is high.
Unfortunately, this makes them forget to take their ART as
prescribed by the HCWs. They stop returning to health
facilities for refills and drop out of HIV care.

“Most of our clients take alcohol and when they are drunk,
they can’t take their drugs, they even forget to come back
for the refills” (HCW, 50 years, female).

3.5.2.2. Inadequate food
It is important for individuals living with HIV to have adequate
and high-quality food. Adequate and high-quality food provides
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the required nutrients that the body needs to keep the immune
system stronger and helps manage HIV-related symptoms and
complications.

“To take those drugs requires eating adequate food, and most
of us do not have it, that’s why some of us stop taking them”
(FSW, 28 years).

3.5.2.3. Long working hours and temporary nature of
their work

Most of the FSWs reported the challenging nature of their
working condition, whereby they have long working hours
from evening up to late in the morning. Most of them sleep
during the day, and they do not find time to visit the health
facilities during the day.

“We work the whole night and sleep during the day, so we do
not have time to visit the hospitals” (FSW, 25 years).

Furthermore, FSWs do not have stable working places; they
keep moving to different bars and nightclubs depending on
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where most clients are; thus, they keep changing points of ART
refilling. It is sometimes hard for the HCWs and expert clients
to trace and follow them up.

“FSWs keep changing from one point to another, thus it
becomes hard to retain them at one health facility” (HCW,
28 years, male).

3.5.3. Theme 3: ART-related side effects and
adverse events

Initiating ART comes with a number of side effects. Some
people gain weight, while others lose weight. Others reported
that they always get nightmares, which forces them to stop
taking ART.

“Some say that when they swallow the drugs, they become
dizzy, so they sacrifice taking ARVs to keep their sex job”
(HCW 27 years).

“We know of the side effects of ART, but those stop with
time” (HCW, 45 years, female).

‘I was dreaming people burying me, but it later stopped, I
would feel scared, but later I stopped dreaming and am
now stable and healthy on ART” (FSW, 32 years).

3.5.4. Theme 4: Inadequate services at the
health facilities

This theme emerged from three subthemes, including
inadequate supplies and drugs, long waiting hours, and poor
attitude of some HCWs.

3.5.4.1. Inadequate supplies and drugs

Due to the low socioeconomic status, FSWs reported difficulties
purchasing non-ART drugs and medical kits in case health
facilities were out of stock. FSWs reported finding it difficult
to buy or purchase medications from their own pockets and
are discouraged from returning to health facilities that do not
have adequate drug supply or provide all services.

“When you go to the hospital twice and there are no drugs
you feel discouraged to go back there” (FSW, 34 years).

3.5.4.2. Long queues and waiting hours

FSWs reported that they wait for many hours and in long
queues in health facilities. They highlighted that it is
discouraging to spend long hours in long queues.

“Long ques and delays at the health facilities discourage us”
(FSW, 20 years).
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“We receive very many patients here and we have to work on
them all, so sometimes they delay receiving care, but that is a

general challenge” (HCW, 40 years, female).

3.5.4.3. Negative attitude of some health workers

FSWs reported that sometimes the HCWs are rude, which
discourages them from coming to health facilities, mostly if
they get to know which HCWs are on duty. If it is the rude
ones, they find themselves missing the appointment dates.
However, the HCWs attribute this to the heavy workload, and
they are already tired sometimes. They also tend to be rude
when some FSWs skip their appointments for a long time.
Such clients fear being reprimanded and subsequently will
miss their appointment dates.

“Some HCWs are very rude, to us, and that discourages us
from coming back to pick the drugs” (FSW 34 years).

4. Discussion

Enrollment and retention in care are essential in HIV care
continuum and necessary for the successful management of
HIV infection. This study adds to the existing literature by
exploring the enrollment and retention of FSWs in HIV care.

4.1. Facilitators of enrollment and
retention of FSWs in HIV care

The need for every HIV-positive female sex worker to have
good health and long life encourages them to enroll and remain
in HIV care. Other studies reported that the desire to remain
healthy, get married, and have children, in addition to the
knowledge they had of the benefits of early treatment (19),
kept FSWs enrolled in HIV care. This means that to remain
healthy, FSWs must continue taking ART as prescribed. FSWs
living with HIV know that taking ART is the only way to
boost their immune system, stay healthy, and live longer.
HCWs should continue health-educating the FSWs on the
importance of ART for their lives and why they should
remain in HIV care once enrolled.

Refresher training to the HCWs and expert clients working
in the ART clinics to update them with the current guidelines
improves the quality of services they provide to FSWs and
promotes retention in HIV care. Results from other studies
show that trained expert clients provide excellent health
education, counseling, and outreach services, and their
involvement is acceptable to most FSWs. Expert clients
established strong personal relationships with other FSWs,
thus improving enrollment and retention of HIV-positive
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FSWs in HIV care (20). Continuous training should be
implemented, and expert clients should be fully integrated
into HIV care.

FSWs feel relieved when they find expert clients at health
facilities. The HCWs also reported that the FSWs are free to
share their problems with the expert clients than they would
wish to share with health workers. It is reported in other
studies that peer support with routine medical care is superior
to routine clinic follow-up in improving outcomes for people
living with HIV. The approach was also recommended as
feasible and effective for linking and retaining HIV-positive
sex workers to HIV care, which can help HCWs shoulder
existing services (21, 22).

The positive attitudes of HCW's were found to have greatly
influenced FSWs to enroll and remain in HIV care. The good
and receptive attitude the FSWs find at the health facilities
and the willingness to help and listen to their problems and
provide solutions to their problems attracted HCWs to remain
in HIV care. Similarly, attitudes of HCWs are positively
associated with retention of FSWs on ART, and retention was
20% higher among the sex workers that perceived the HCWs’
attitude to be good compared to those that perceived it to be
fair (23). Measures to improve the attitudes of HCWs will
greatly improve the enrollment and retention of HIV-positive
FSWs in HIV care.

HIV counseling is key in the fight against stigma and in
improving retention and enrollment in HIV care. With the
best counseling services, FSWs reported willingness to start
ART (21, 23). Therefore, the HCWs, in addition to clinical
knowledge, should be equipped with knowledge and skills on
how to provide HIV care services to FSWs living with HIV.

Provision of other healthcare services in addition to HIV,
such as screening, testing, and treatment of sexually
(STI),
motivated and attracted HIV-positive FSWs to enroll and

transmitted infections malaria, and typhoid, has
remain in healthcare services, thus improving their wellbeing.
Studies conducted in sub-Saharan Africa reported that the
integration of HIV care services into non-HIV services
(maternal, child healthcare, reproductive health services) had
improved the enrollment and retention of FSWs in HIV care
(24, 25). Therefore, integration of HIV care services into other
routine health services is most likely to improve patient
outcomes and overall efficiency of healthcare systems.

In Uganda, expert clients are trained to provide certain HIV
care services such as counseling and health education, and this is
done as part of task shifting and trying to reduce the workload
for HCWs. Various studies have reported that FSWs living
with HIV feel safe when assisted by other FSWs (peer experts)
in the healthcare facility. In addition, peer experts are
beneficial in helping fellow FSWs join clinic queues to receive
ART medication faster, helping pick and deliver ART
medication for those who cannot attend healthcare clinics, and
providing psychosocial support (26). Peer supporters were very
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crucial in the enrollment of FSWs with respect to HIV
healthcare and also in providing them with psychosocial support.
Our findings showed that some FSWs are recruited into
HIV care through outreach services by HCWs to areas where
they operate their business and in their clusters. The
community outreach services have enabled us to enroll many
FSWs in HIV care from their communities. It is reported that
community initiatives such as outreach services by HCWs
facilitated enrollment and retention of FSWs in HIV care. It
is during such visits that FSWs who had never tested got to
know their HIV status, while those who knew their status but
feared to enroll were recruited (10). However, the shortage of
HIV diagnostics and supplies hindered community-based HIV
testing and delivery services and kept most FSWs away from
care (27). Whereas community outreach services provide
effective models for recruiting FSWs into HIV care, more
strategies are required to link them to mainstream health
facilities where they may receive consistent HIV care services.

4.2. Barriers to enrollment and retention
of FSWs

HIV is associated with stigma and segregation from family
and community members; however, it is worse when associated
with sex work, which is a condemned and cursed business in
Uganda, and that is why most sex workers do not enroll in
HIV care. Stigma is a process by which an individual is
labeled based on characteristics that may not adhere to
socially accepted norms, resulting in reduced wellbeing and
opportunities for that individual. Sex workers may experience
stigma due to their engagement in sex work, HIV status, or
other identities and behaviors (drug use, gender identity,
sexual orientation, migration status) and the intersections of
these characteristics. HIV-related stigma could be based on
the actual or perceived status of living with HIV. This can
lead to fear or avoidance of health services (28).

Fear of having a positive HIV test result has remained one
of the major barriers to HIV testing and thus enrollment and
retention in care. It has been mentioned that the fear of
testing stopped most FSWs from enrolling and retaining in
HIV care. Other studies reported that the gap between testing
and enrollment among FSWs due to fear of testing and being
seen by everyone when they are going to pick medication
from the health facilities might reduce their chances to enroll
in HIV care, and this could be the reason why most of them
drop out of care (7). HCWs together with other stakeholders
should strive to make the FSWs aware of the importance of
early testing and treatment of HIV.

Discrimination, self-stigma, and segregation were found to
be the major causes of poor health-seeking behaviors among
the FSWs. Most FSWs were hesitant to seek HIV care due to
the fear of being known or identified as HIV-positive. Fear of
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being known as HIV-positive led to clinic avoidance behaviors
among HIV-infected FSWs. Home-based care interventions
such as counseling were moved away from home to prevent
neighbors and others from knowing about their participation
in the intervention and, by inference, their HIV serostatus
(29, 30). It was established that the main barriers to
enrollment in HIV care among FSWs were perceived stigma,
fear of being seen at outreach HIV clinics, fear and myths
about antiretroviral therapy, lack of time to attend a clinic,
and financial constraints (31). Extending HIV care services to
communities can mitigate fear and stigma and may improve
the retention of FSWs in care. Family members and close
friends also tended to discriminate against them when they
discovered that they were HIV-positive, and this affected their
enrollment and retention in HIV care. Facilitated serostatus
disclosure in the presence of trained health workers would
help to solve major challenges associated with HIV disclosure.

Most FSWs work in bars and nightclubs where they got
exposed to toxic substances and alcohol to keep them
energetic and to work throughout the night. These substances
however make them oversleep and forget to take their ART.
This has further made the situation worse because the use of
substances interferes with consistency in enrollment and
retention in HIV care. Other studies reported that alcohol and
drug abuse were among the barriers to the retention of FSWs
in HIV care (5). Therefore, continuous health education on
the dangerous effects of alcohol and other substances while
on ART could reduce their use by HIV-positive FSWs.

Substance use, particularly alcohol use, has been reported as
a barrier to HIV care among FSWs. Currently, there are few
interventions related to HIV care that focus on reducing
substance use among FSWs living with HIV (32). Substance
use can impair cognitive functions, which may adversely affect
health-seeking behaviors such as enrolling and retaining in
HIV care (9).

In southern Africa, food insecurity has been linked to an
increased risk of contracting HIV and difficulty remaining in
HIV care for FSWs living with HIV. Food insecurity is
defined as the state of having uncertain or limited access to
sufficient and nutritious food (1). Food insecurity has been
linked to high-risk sexual practices among women. This forces
women to look for ways to provide food for their families that
involves high-risk sexual practices that include sex work,
transactional sex, and decreased condom use (1-4). It was
further reported that FSWs in sub-Saharan Africa have
suboptimal HIV care and treatment engagement outcomes as
a result of poor nutrition, food insecurity, and substance use
(9), which were commonly reported and associated with poor
ART initiation and retention in care. While engagement in
sex work can be income-generating, FSWs may continue to
struggle with food insecurity (9). Measures to improve food
security would improve retention in care of FSWs living with
HIV and minimize the risks of sex work among young females.
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The main challenges faced by FSWs include poor working
conditions, health risks, violence, discrimination, poor access
to substantial healthcare services, legal assistance, and social
services. Due to their working hours, they often struggle to
find time to visit healthcare facilities as they prefer to rest or
sleep during the day to be productive in the evenings (33).
Unfortunately, the nature of their work and its environment
bring stress with cases of sexual assault and harassment noted
in some instances (33). These issues have been reported as
barriers for them to access HIV care services.

Due to their low economic status, FSWs find it hard to buy
drugs and attain other healthcare services, such as pregnancy
test kits and family planning, that are not offered in public
health facilities when they are out of stock; high cost of other
health services (health system) hinders retention of FSWs in
HIV care (19).

Health facilities should be equipped with the required
supplies so that they can offer integrated services to FSWs at
any point of their visit to the health facilities.

FSWs spend long waiting hours at the facilities, which
discourages them from further coming and hinders their
retention; this is due to the unfavorable working conditions.
Studies that HCWSs and high
workload led to poor care provisions and long wait times for

demonstrated shortage
individuals living with HIV, contributing to suboptimal
retention (30). Increasing the number of HCWs and expert
clients could decrease the workload and the long waiting
hours at the health facilities.

In some cases, HCWs are reported to mistreat FSWs and
judge them for the kind of work they do, creating reluctance
in routine facility visits. HCWs have attributed their negative
attitudes toward FSWs to heavy workloads and abnormal
working hours causing fatigue and burn out, which
compromises the quality of work offered to FSWs (16, 19, 31).

Various studies have reported that the shortage of clinicians
and lay health workers in healthcare facilities, accompanied by
high workload, is linked to poor provision of services, poor
quality of care, and long waiting hours for individuals living
with HIV, leading to poor retention in care (30).

5. Conclusion

FSWs are challenged by the unsupportive environments and
communities where they live and work, which hinders their
enrollment and retention in HIV. It is important to integrate
sex work-related services into other services within health
facilities. Food security among FSWs such as developing
comprehensive food security interventions for FSWs should
be be integrated with HIV programs. Creating awareness of
the utilization of HIV care services and extending such
services to the communities could positively impact the lives
of FSWs.
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6. Limitations of the study

Being a qualitative study design, some of the participants

might not have provided relevant information during
interviews; however, much data collection was done at the
convenience of the participant. This might have left a lot of

information not captured in the study.
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Background: Subclinical atherosclerosis characterizes cardiovascular diseases (CVD),
and Human Immunodeficiency Virus (HIV) infection and antiretroviral therapy (ART)
are identified risk factors for atherosclerosis. Meanwhile, data on HIV and
atherosclerosis in Nigeria are limited.

Objectives: We sought to estimate the prevalence of subclinical atherosclerosis and
associated risk factors amongst adult persons living with HIV/AIDS (PLHIV) enrolled
at University of Abuja Teaching Hospital, Gwagwalada, Abuja (UATH).

Methods: This was a cross-sectional study of 277 consecutively selected PLHIV >18
years enrolled for HIV care and treatment at UATH. Pretested structured
questionnaire was used to collect data from consenting ART-experienced and
ART-naive patients on risk factors of atherosclerosis. Carotid intima media thickness
(CIMT) >0.71mm as measured by Doppler ultrasonography was used to identify
patients with sub-clinical atherosclerosis. Two logistic regression models with
(Model-A) and without (Model-B) traditional risk factors were fitted to identify risk
factors of subclinical atherosclerosis.

Results: Participants’ mean age was 39.44 +10.71 years with female preponderance
(64.26%). Overall prevalence of subclinical atherosclerosis was 43.32% (62.25% in
ART-experienced). Model-A identified male sex [AOR 4.33(1.74-10.76), p =0.002],
advancing age [30-39 years AOR 5.95(1.31-26.96), p = 0.021]; >40 years AOR 19.51
(4.30-88.56), p<0.001), advancing HIV infection [>WHO stage Il AOR 4.19(1.11-
15.92), p=0.035], hypercholesterolemia [AOR 3.88(1.47-10.25), p <0.001] and >5
year duration on ART [AOR 9.05(3.16-25.92), p <0.001] as risk factors of subclinical
atherosclerosis. In Model-B (excluding traditional risk factors) on the other hand,
advancing HIV infection [>WHO stage Il AOR 3.93(1.19-13.042), p=0.025] and
duration on ART [>5 years AOR 11.43(4.62-28.29), p =0.001] were found as risk
factors of subclinical atherosclerosis.

Conclusion: Subclinical atherosclerosis was higher in ART-experienced patients, and
this was irrespective of presence or absence of traditional risk factors. And advancing
HIV disease and duration on ART were found as significant risk factors for subclinical
atherosclerosis. We therefore recommend routine CVD risk screening in PLHIV.

KEYWORDS

ART, CIMT (Carotid intima-media thickness), CVD (cardiovascular disease), HIV - human
immunodeficiency virus, sub-clinical atherosclerosis
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Background

Human Immunodeficiency Virus (HIV) infected individuals
appear to have significantly higher risk of myocardial infarction and
coronary heart disease relative to HIV negative individuals (1-4).
With the advent of lifelong antiretroviral treatment (ART), HIV
positive persons have increased life expectancy (5, 6). This
increasing life expectancy is subsequently associated with increased
risk of cardiovascular diseases (CVD) as increasing age is an
independent risk for CVD (7-9). In addition to the identified
traditional risk factors of CVD, persons living with HIV have
increased risk of atherosclerosis due to use of antiretroviral (ARV)
drugs and inflammatory factors related to HIV infection (10-13).
Several studies have found an association between use of ARV drugs
especially protease inhibitors and the development of atherosclerosis
(14-17).
dyslipidaemia, thus increasing the risk of atherosclerosis (18), which
is the hallmark of CVD (19, 20). Atherosclerosis which is
characterized by hardening of arteries through the accumulation of

Protease inhibitors are specifically associated with

plaques presents clinically as cardiovascular disease (CVD) events
such as stroke and myocardial infarction (20). Due to the increasing
morbidity and mortality associated with CVD (4), it is desirable to
detect subclinical signs of CVD early so as to institute prompt
management and delay the manifestation of the overt disease.

Meanwhile, the presence of atherosclerosis can be diagnosed
early at subclinical levels using carotid intima media thickness
(CIMT) as a measure (21-23), and increases in CIMT has been
shown to be predictive of future CVD events (19). Both common
carotid intima media thickness (CCA IMT) and internal carotid
artery intima media thickness (ICA IMT) have been used as a
measure of subclinical atherosclerosis. Common carotid intima
media thickness (CCA IMT) is however preferred because it is
easier to measure and results are more reproducible (24-26).

A Ugandan study to estimate the prevalence of subclinical
atherosclerosis among HIV infected adults using a CIMT of
> 0.78 mm as cut off found an 18% prevalence (27). However, other
studies among PLHIV in high income countries using higher CIMT
cut-off values of 0.80 mm and 0.90 mm found prevalence of 65%
and 41.7% respectively (28, 29). A Nigerian study by Yunusa et al.
(30), comparing CIMT in normotensives and hypertensives found a
mean CIMT of 0.61 +0.10 mm in normotensive individuals. In our
environment, there is limited literature regarding the prevalence of
subclinical atherosclerosis in HIV positive persons and the interplay
of traditional risk factors of CVD and HIV infection and treatment,
thus necessitating this study. This study estimated the prevalence of
subclinical atherosclerosis amongst PLHIV enrolled at University of
Abuja Teaching Hospital, Gwagwalada and describes the associated
risk factors amongst this population.

Materials and methods
Study design
We conducted a cross-sectional study amongst HIV infected

adults 18 years and above at the University of Abuja Teaching
Hospital, Gwagwalada (UATH). Our study population comprised
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both ART experienced patients with at least six months of ART as
well as ART naive patients who were newly enrolled into care.

Study setting and context

UATH is a 350-bedded tertiary facility located in Gwagwalada in
the Federal Capital Territory in Nigeria. UATH runs clinic for
persons infected with HIV with about 4,864 patients currently
receiving life-long ART as of December 2018 (3,832 on first-line
regimen and 1,032 on second-line regimen), and an average
monthly ART enrollment rate of about 30 patients per month.

HIV testing services at UATH are routinely provided at multiple
service delivery points including the general outpatient department,
inpatient wards, the main laboratory, antenatal clinic, labour ward,
TB clinic, family planning clinic, and sexually transmitted infection
clinic using serial algorithm based on the Nigerian guidelines (31).
Patients testing positive are retested by another tester using the same
algorithm before referral to the ART clinic for enrollment into care
(32). Nigeria’s HIV treatment guidelines currently adopts the WHO
“test and treat” strategy, hence all HIV positive persons are
considered eligible for ART irrespective of CD4 counts or WHO
staging. Following enrollment, patients are commenced on
adherence counselling and are expected to initiate treatment
immediately or as soon as possible, preferably within two weeks of
testing HIV positive. ART clinics are run by physicians daily at the
UATH and patients on treatment are provided with one-month
prescription for the first time, subsequently 3-monthly at each visit.
Laboratory monitoring with viral load estimation is carried out after
six months on ART and annually subsequently. Preferred first-line
regimen for adults based on national ART guidelines are tenofovir +
lamivudine + dolutegravir (TDF + 3TC + DTG). Alternate first-line
options include tenofovir + lamivudine (or emtricitabine) + efavirenz
(or nevirapine) (TDF+3TC (or FTC)+EFV (or NVP)), or
zidovudine + lamivudine + efavirenz (or nevirapine) [AZT +3TC +
EFV (or NVP)], or abacavir + lamivudine + dolutegravir (ABC +
3TC+DTG) all as fixed dose combinations (33), while the preferred
second-line ART regimen are zidovudine or tenofovir + lamivudine
+ lopinavir or atazanavir (AZT or TDF + 3TC + LPV/r or ATV/r) (32).

Sampling and sample size estimation

Using Kish and Leslie’s formula for prevalence studies, and
assuming a prevalence of 18% (27) for subclinical atherosclerosis,
and a precision of 5% between the assumed (referenced)
prevalence and our study estimates, at a 5% level of significance
with a 10% correction for non-response, we estimated a minimum
sample size of 252 for this study. Our sample distribution was 50%
for ART naive patients and 50% for ART experienced patients.
ART experienced patients were recruited into the study using a
proportional allocation of samples of 4 first-line to 1 second line
based on the numbers currently on ART in the facility. Based on
the sampling plan, participants sample distribution was expected to
be 126 ART naive HIV positive persons, 101 HIV positive persons
on first-line regimen and 25 persons on second-line regimen.
However, the number of patients on second-line ART were
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doubled to achieve a minimum sample size of 50 for regression
analysis based on statistical rule of thumb (34) to have a more
robust sample for analysis, making a total sample size of 277.
Eligible patients enrolled into HIV care and treatment who
consented to take part in the study were consecutively enrolled
into the study until the required sample size was achieved for each
group. Persons with history of cardiovascular risk including
hypertension, diabetes, peripheral vascular disorder, myocardial
infarction, heart failure, or stroke, who are likely to have clinical
evidence of atherosclerosis were excluded from the study. Other
with
requiring critical care,

exclusion criteria include  persons life-threatening

opportunistic  infection or

impairment precluding the patient from providing appropriate

cognitive

responses to interview questions or providing consent.

Data collection and outcome measures

A structured data collection tool divided into four sections was used
for data collection. These sections are: (1) screening questions to rule
out study exclusion criteria, (2) sociodemographic and HIV related
clinical characteristics of participants, (3) physical examination
findings, and (4) laboratory and radiology results. The data collection
tool was pretested and validated with 10 patients at UATH preceding
the study. Pretest data were excluded from the analysis.

The primary outcome measure for this study was the presence of
subclinical atherosclerosis amongst PLHIV enrolled in this study.
Subclinical atherosclerosis was defined as carotid intima media thickness
>0.71 mm as measured by Doppler ultrasonography (30). Informed
consent was obtained from eligible participants identified and study
identification number assigned. Survey questions were administered, and
physical examinations were carried out, following which referrals were
made for radiological and laboratory investigations. ART naive patients
were recruited into the study at the ART clinic at the time of enrollment
into care just before they commenced ART, while ART experienced
patients were recruited when they visited the facility for their routine
clinical check-up and drug refills.

Physical examination

Physical examination was carried out to check for signs and
symptoms of opportunistic infections with classification of
participant into applicable WHO clinical stages as elucidated in
the WHO clinical staging criteria (35, 36). Blood pressure
measurement was carried out in accordance with European
Society of Cardiology (ESC) guideline recommendations (37)
using a mercury sphygmomanometer (Accoson, England). The
mean of the last two of three consecutive blood pressure
measurements at 2-minutes intervals was used for the analysis.
Participants’ were weighed using a Seca digital weighing scale to
the nearest 0.5 kilograms (38). Height was measured to the
nearest 0.5 meters. The waist/hip ratio was estimated for each
participant by measuring both the waist and hip circumference in
centimeters and taking the ratio. The waist circumference was
obtained by placing the measuring tape midway between the
uppermost border of the iliac crest and the lower margin of the
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costal margin (39). The hip circumference was obtained by
placing the tape parallel to the floor and around the widest
portion of the buttocks.

Laboratory/radiological procedures

Carotid Doppler ultrasonography was performed using a high
resolution 10 MHz linear array transducer of LOGIC F series GE
ultrasound machine (© 2016, General Electric Company, UK) by a
trained cardiologist. Participants were requested to remove jewelry
around the neck. Ultrasound of the carotid intima media was
performed with the subject lying supine on the couch to the right of
the examiner with pillow support under the neck to achieve the
desired neck extension and head turned 45° away from the side
being scanned. Adequate amount of coupling gel was applied to the
scan area to eliminate air gap between probe and skin surface. Right
and left CCA were located by longitudinal and transverse scans.
Three measurements of the CIMT were obtained at the far wall on
each side, each at 1 cm proximal to the right and left carotid bulb.
The mean of three point measurements each of CIMT thickness for
both right and left CCA were calculated and used for the analysis.

Laboratory forms carrying the participant’s study
identification number were given to the patient and requested to

return the following day for laboratory tests after an overnight fast of 8

request

to 12 h. On return, about 10 mls of venous blood sample was obtained
under aseptic conditions. One drop of blood was used to test for
fasting blood sugar using an Accucheck glucometer, while the rest of
the sample was divided in aliquots of about 5 mls into vacutainer tube
containing ethylene diamine tetra-acetic acid (EDTA) anticoagulant by
Becton Dickinson, and plain bottle, for viral load testing and lipid
profile, respectively. The blood was centrifuged for 10 min at
3,000 rpm within 2-4 h of collection, and the separated plasma and
serum respectively were stored at —20°C. Lipid profile analysis was
done using Landwind C100 Plus Chemistry Autoanalyzer for the total
cholesterol (TC), High density lipoprotein-cholesterol (HDL-C), and
triglycerides (TG). Low density lipoprotein-cholesterol (LDL-C) was
calculated from TC, HDL-C and TG using Friedewald formulae (LDL-
C=TC-TG/ 5+HDL-C) (40, 41).0On the day of analysis, the plasma
aliquots were thawed, vortexed and analyzed for viral load using
Roche COBAS® AmpliPrep/COBAS® TaqMan viral assay (42).

Data analysis

Explanatory variables included age, sex, history and duration of
smoking habits, history of use of alcohol, systolic blood pressure,
diastolic blood pressure, fasting blood sugar, serum lipid profiles
(LDL, HDL, TG, TC), body mass index, waist circumference,
history of ARV use, duration on ART, ART regimen-line and class
of ARV used. All completed data collection tools as well as all
laboratory and radiological results were retrieved and duly entered
into Statistical Package for Social Sciences (SPSS) software version
21.0 for storage and analysis (Armonk, NY: IBM Corp).

History of smoking was classified as current smokers: those who
have smoked cumulatively in their lifetime 100 cigarettes or more up
to a period less than one year preceding the study, previous smokers:
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those who have smoked cumulatively in their lifetime 100 cigarettes or
more but stopped smoking more than one year preceding the study,
while non-smokers are those who had smoked cumulatively less than
100 cigarettes in their lifetime or never smoked (43). Systolic blood
pressure was classified as normal if <140 mmHg and elevated if
>140 mmHg, diastolic blood pressure was classified as normal if
<90 mmHg and elevated if >90 mmHg (44). ARV regimen was
classified based on regimen-line into first- or second-line regimen.
Regimen was further classified based on its Nucleoside Reverse
Transcriptase Inhibitor (NRTI) backbone or the presence of a Non-
Nucleoside Reverse Transcriptase Inhibitor (NNRTI), a PI or an
integrase inhibitor in the regimen. Duration on ART was categorized
as <2 years, 2—-4 years and >5 years time intervals. Body mass index
was classified as <185 Kg/m®> (underweight), 18.5-24.99 Kg/m’
(normal), 25-29.99 Kg/m2 (overweight) or >30 Kg/m2 (obese) (45).
Normal waist/hip ratio was classified as <=0.9 in males, <=0.85 in
females. Baseline CD4 count was categorized into <200 mm?>, 200~
349 mm’®, 350-499 mm® and >500 mm>. Fasting blood sugar was
categorized as <7.0 mmol/L or >7.0 mmol/L (46). Fasting lipid
profile was classified as Total cholesterol <200 mg/dl or >200 mg/dl;
LDL < 130 mg/dl or >130 mg/dl; HDL <50 mg/dl or >50 mg/dl in
females and <40 mg/dl or >40 mg/dl in males (47). Viral load was
classified as <50 copies/ml (undetectable viral load), 50-199 copies/ml
(virally suppressed), 200-999 copies/ml (low level viremia) and
>1,000 copies/ml (virally unsuppressed). Carotid intima media
thickness was categorized as <0.71 mm (non-atherosclerotic) and
>0.71 mm (subclinical atherosclerotic).

Bivariate analysis using Chi-square test was used to determine
factors associated with subclinical atherosclerosis. Factors with a p-
value of <=02 in the bivariate analysis were included in the
multivariate model to have a robust mix of predictors to consider.
Two multivariable logistic regression models were fitted to explain on
the one hand all possible risk factors for atherosclerosis (Model A),
while a second model sought to explain the role of HIV infection
and ART on atherosclerosis ((Model B). All statistically significant
variables from the bivariate analysis were fitted into the multivariable
logistic regression model in a stepwise manner to identify all possible
risk factors for atherosclerosis (Model A). A second multivariable
logistic regression model excluded all the modifiable traditional risk
factors of atherosclerosis such as smoking, diabetes mellitus,
dyslipidemias, hypertension, and obesity (Model B). A p-value <=0.05
was considered statistically significant for all multivariable analysis.

Ethical considerations

The study protocol was submitted to the human research and
ethics committee of UATH for ethical review and approval.
Results

Sociodemographic characteristics and
associations with subclinical atherosclerosis

Table 1 summarizes the socio-demographic characteristics and
habits of study participants. Female participants constituted 178
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TABLE 1 Socio-demographic characteristics, habits and associations with
subclinical atherosclerosis.

Variables Subclinical p-
atherosclerosis value
n (%) or mean Yes (%) No (%)
SD
Sex
Female 178 (64.26) 63 (35.39) | 115 (64.61) | <0.001
Age 39.44 (10.71)
Age group (years)
20-29 99 (35.74) 3 (5.17) 55 (94.83) | <0.001
30-39 178 (64.26) 27 (32.14) | 57 (67.86)
>40 39.44 (10.71) 90 (66.67) | 45 (33.33)
Educational status
None 22 (7.94) 8 (36.36) 14 (63.64) 0.072
Primary 44 (15.88) 24 (54.55) | 20 (45.45)
Secondary 118 (42.60) 42 (35.59) | 76 (64.41)
Tertiary 93 (33.57) 46 (49.46) | 47 (50.54)
Marital status
Single 66 (23.83) 14 (21.21) | 52 (78.79) | <0.001
Married 175 (63.18) 85 (48.57) | 90 (51.43)
Previously married 36 (13.00) 21 (58.33) 15 (41.67)
Employment status
Employed 233 (84.12) 105 (45.06) | 128 (54.94) | 0.178
Unemployed 44 (15.88) 15 (34.09) 29 (65.91)
Alcohol consumption
Yes 40 (14.44) ‘ 11 (27.50) ‘ 29 (72.50) ‘ 0.029
Smoking status
Current smokers 12 (4.33) 6 (50.00) 6 (50.00) 0.132
Previous smokers 13 (4.69) 9 (69.23) 4 (30.77)
Non-smokers 252 (90.97) 105 (41.67) | 147 (58.33)
Overall 277 (100) 120 (43.32) | 157 (56.68)

SD, standard deviation.

(64.30%) of the 277 participants enrolled into the study. The mean
age of the participants was 39.40 £ 10.70 years with 135 (48.70%)
being older than 40 years, and more than half (63.20%) being
married. Alcohol use was reported among 40 (14.44%) while
majority (90.97%) were non- smokers.

A total of 120 (43.30%) study participants 95% CI: (37.45-
49.19)  had
atherosclerosis was more prevalent in males than females
(57.60% vs. 35.40%; p<0.001).
atherosclerosis increased with age, p<0.001. Prevalence of

subclinical atherosclerosis. Subclinical

Prevalence of subclinical
subclinical atherosclerosis was higher among participants who

reported no alcohol use than those who reported alcohol use
(46.0% vs. 27.50%; p =0.03).
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Clinical characteristics and associations with
subclinical atherosclerosis

Table 2 shows clinical characteristics of study participants at
enrollment. 45.10% of the study participants were over-weight or
obese. About 11.19% had systolic blood pressure >140 mm Hg and
diastolic blood pressure >90 mm Hg (15.16%). 32.85%, 41.52% and
30% had total cholesterol, low density lipoprotein and triglycerides

of >200mg/dl, >130mg/dl and >150 mg/dl respectively at
enrollment.
TABLE 2 Clinical parameters and associations with subclinical

atherosclerosis.

Variables Subclinical
atherosclerosis
Yes (%) No (%)
BMI (kg/m?)
Under-weight 14 (5.05) 4 (28.57) 10 (71.43) 0.325
Normal 138 (49.82) 55 (39.86) 83 (60.14)
Over-weight 75 (27.08) 37 (49.33) 38 (50.67)
Obese 50 (18.05) 24 (48.00) 26 (52.00)
Systolic BP (mmHg)
<140 246 (88.81) 98 (39.84) 148 (60.16) 0.001
>140 31 (11.19) 22 (70.97) 9 (29.03)
Diastolic BP (mmHg)
<90 235 (84.84) 97 (41.28) 138 (58.72) 0.104
>90 42 (15.16) 23 (54.76) 19 (45.24)
Fasting blood sugar (mg/dl)
<7 271 (97.83) 116 (42.80) 155 (57.20) 0.408
>7 6 (2.17) 4 (66.67) 2 (33.33)
Total cholesterol (mg/dl)
<200 186 (67.15) 56 (30.11) 130 (69.89) <0.001
>200 91 (32.85) 64 (70.33) 27 (29.67)
Low density lipoprotein (mg/dl)
<130 162 (58.48) 56 (34.57) 106 (65.43) <0.001
>130 115 (41.52) 64 (55.65) 51 (44.35)
High density lipoprotein
Normal 12 (4.33) 6 (50.00) 6 (50.00) 0.768
Abnormal 265 (95.67) 114 (43.02) 151 (56.98)
Waist/hip circumference ratio
Normal 216 (77.98) 92 (42.59) 124 (57.41) 0.645
Abnormal 61 (22.02) 28 (45.90) 33 (54.10)
Triglycerides (mg/dl)
<150 193 (69.68) 71 (36.79) 122 (63.21) 0.001
>150 84 (30.32) 49 (58.33) 35 (41.67)
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Prevalence of subclinical atherosclerosis was higher among study
participants with systolic blood pressure >140 mm Hg than those
with systolic blood pressure <140 mm Hg (70.97% vs. 39.84%; p <
0.001). Subclinical atherosclerosis was more prevalent in study
participants with total cholesterol >200 mg/dl than those with total
cholesterol <200 mg/dl (70.30% vs. 30.10%; p <0.001). Prevalence
of subclinical atherosclerosis was higher among study participants
with low density lipoprotein >130 mg/dl than those with low
density lipoprotein <130 mg/dl (55.70% vs. 34.60%; p <0.001).
Subclinical atherosclerosis was more prevalent in study participants
with triglycerides >150 mg/dl than those with triglycerides
<150 mg/dl (58.33% vs. 36.79%; p=0.001). Body mass index,
diastolic blood pressure, fasting blood sugar, high density
lipoprotein, and waist-hip circumference ratio were not associated

with subclinical atherosclerosis.

HIV-related variables and associations with
subclinical atherosclerosis

Table 3 highlights HIV-related characteristics
participants. Of the 277 study participants, 101(66.90%) were on
first-line regimen, 254 (91.70%) were in WHO stage I at study
enrollment. More than half (54.51%) were ART experienced. Of
the 151 ART experienced, 108 (71.50%) have been on ART for >5
years and 114 (75.50%) had viral load <50 copies/ml at study
enrollment.

of study

ART status was associated with subclinical atherosclerosis with
26 (20.60%) of ART naive and 94 (62.30%) of ART experienced
patients having subclinical atherosclerosis (p <0.001). Of the 151
ART experienced patients studied, the prevalence of subclinical
atherosclerosis increased with increase in the duration of usage
ART with a prevalence of 22.20% in those with <2 years usage,
41.20% in those with 2-4 years usage, and 72.20% with >5 years
usage: p<0.001). 60% of the patients on PI, 47.06% on NNRTI,
38.57% on Integrase inhibitor had subclinical atherosclerosis (p =
0.017). There were no significant associations between subclinical
atherosclerosis and baseline CD4, WHO staging at ART initiation,
WHO staging at study enrollment, current ART regimen-line, and
NRTI backbone or viral load.

Risk factors for subclinical atherosclerosis

Table 4 shows crude and adjusted odds ratio of risk factors for
subclinical atherosclerosis adjusted for all risk factors (Model A).
Male participants had four-fold odds of subclinical atherosclerosis
compared to females [AOR =4.33, 95% CI (1.74-10.76)]. The odds
of having subclinical atherosclerosis increased as age increased,
with those 30-39 years having AOR =5.95; 95% CI (1.31- 26.96),
and those >40 years with AOR=19.51; 95% CI (4.30-88.56),
20-29 years]. Participants with total
>200 mg/dl had almost four-fold odds of subclinical atherosclerosis
compared to those with total cholesterol <200 mg/dl [AOR = 3.88;
95% CI (1.47-10.25)]. Odds of having subclinical atherosclerosis
was also higher among participants on ART for >5 years than
ART naive participants [AOR=9.05; 95% CI (3.16-25.92)]. No

reference: cholesterol
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TABLE 3 HIV-related variables and associations with subclinical TABLE 4 Crude and adjusted associations of subclinical atherosclerosis and

atherosclerosis. socio-demographics, clinical parameters, and HIV-related characteristics
(model A).
Variables Subclinical
atherosclerosis Variables UOR (95% Cl) AOR (95% Cl)
n (%) or Yes (%) No (%)
di IQR
median (IQR) S
ART status Female 1.00 1.00
ART Naive 126 (45.49) 26 (20.63) | 100 (79.37) | <0.001 Male 2.48 (1.50-4.10) <0.001 | 433 (1.74-10.76) 0.002
ART Experienced 151 (54.51) 94 (62.25) 57 (37.75)
Age group (years)
Median time on ART (IQR) 2.31 (0-10.13)
(years)® 20-29 1.00 1.00
. 30-39 8.68 (2.49-30.28 0.001 5.95 (1.31- 26.96 0.021
Time on ART (years)® ( ) ( )
> . .87-123. . . .30-88. .
<2 years 9 (596) 2 (2222) 7 (77.78) <0.001 >40 36.67 (10.87-123.69) <0.001 19.51 (4.30-88.56) <0.001
2-4 years 34 (22.52) 14 (41.18) | 20 (58.82) Educational status
>5 years 108 (71.52) 78 (72.22) 30 (27.78) None 1.00 1.00
238 (110- 395)
Primary 2.10 (0.73-6.01) 0.167 1.92 (0.39-9.41) 0.423
Baseline CD4 (cells/ml) Secondary 0.97 (0.38-2.49) 0.945 1.39 (0.35-5.58) 0.644
<200 107 (38.63) 45 (42.06) 62 (57.94) 0.262 .
Tertiary 1.71 (0.66-4.47) 0.271 2.43 (0.57-10.41) 0.231
200-349 84 (30.32) 33(39.29) | 51 (60.71)
Marital status
350-499 42 (15.16) 24 (57.14) | 18 (42.86)
Single 1.00 1.00
>500 44 (15.88) 18 (40.91) 26 (59.09)
Married 3.51 (1.81-6.79) <0.001 1.24 (0.48-3.18) 0.661
WHO staging at ART initiation
Previously 5.20 (2.14-12.63) <0.001 2.30 (0.68-7.81) 0.180
I 229 (82.67) 96 (41.92) | 133 (58.08) | 0.116 married
11 45 (16.25 24 (53.33 21 (46.67
1625 (6339 (o7 Employment status
/v 3 (1.08) 0 (0.00) 3 (100.00)
Employed 1.00 1.00
WHO staging at study enroliment Unemployed 0.63 (0.32-1.24) 0.180 2.99 (0.94-9.55) 0.064
I 254 (91.70) 111 (43.70) | 143 (56.30) | 0.312 .
Smoking status
11 20 (7.22) 9 (45.00) 11 (55.0)
Current 1.00 1.00
/v 3 (1.08) 0(0.00) | 3 (100.00) smokers
Current regimen line Previous 2.25 (0.45-11.52) 0.330 1.55 (0.15-16.62) 0.716
smokers
First- line regimen 101 (66.89) 64 (63.37) 37 (36.63) 0.688
Non-smokers 0.71 (0.22-2.28) 0.569 0.60 (0.11-3.22) 0.555
Second-line regimen 50 (33.11) 30 (60.00) 20 (40.00)
BMI
NRTI backbone
Under-weight 1.00 1.00
ABC 9 (3.25) 5 (55.56) 4 (44.44) 0.191
Normal 1.66 (0.49-5.55) 0413 0.51 (0.10-2.67) 0.429
TDF 254 (91.70) 106 (41.73) | 148 (58.27)
Over-weight 2.43(0.70-8.45 0.161 0.70 (0.12-3.99 0.688
AZT 14 (5.05) 9(6429) | 5(3571) ver-welg ¢ ) ( )
Obese 2.31(0.64-8.35) 0.202 0.54 (0.09-3.30) 0.507

Other drug classes

Systolic BP (mm Hg)

NNRTI 17 (6.14) 8.(47.06) | 9 (5294) | 0.017

PI 50 (18.05) | 30 (60.00) | 20 (40.00) <140 1.00 1.00

Integrase inhibitors 210 (75.81) | 81 (38.57) | 129 (61.43) 2140 3.69 (1.63-8.35) 0.002 1.23 (0.30-5.01) 0.770
Viral load (copies/ml)? Diastolic BP (mm Hg)

<50 114 (75.5) 75 (65.79) | 39 (34.21) | 0.131 <90 1.00 1.00

50-199 16 (10.60) 7 (43.75) 9 (56.25) >90 1.72 (0.89-3.33) 0.107 2.20 (0.63-7.66) 0.214

200-999 6 (3.97) 5(8333) | 1(1667) Total cholesterol (mgy/dl)

>1000 15 (9.93) 7 (4667) | 8 (53.33) 200 100 1000
AR, Interquartite range. >200 550 (3.18-9.52) <0.001 | 3.88 (147-10.25) | <0.001

?For ART experienced only.

(continued)
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TABLE 4 Continued TABLE 5 Crude and adjusted associations of subclinical atherosclerosis and
socio-demographics, and HIV-related characteristics (model B).
Variables UOR (95% Cl) p-
Variables UOR (95% Cl) p-value AOR (95% Cl) p-value
Fasting blood sugar (mg/dl) e
< 1.00 1.00 Female 1.00 1.00
Mal 2.48 (1.50-4.1 .001 91 (1.82-8. .001
>7 267 (0.48-1484) | 0261 | 239 (0.31-1822) | 0402 ae 8 (1.50-410) | <0.001 | 391 (1.82-839) | <0.00

Age group (years)

Low density lipoprotein (mg/dl)

20-29 1.00 1.00
<130 1.00 1.00

30-39 8.68 (2.49-30.28) 0.001 6.95 (1.69-28.59) 0.007
> 130 2.34 (1.46-3.88) 0.001 0.82 (0.34-1.99) 0.657

>40 36.67 (10.87-123.69) | <0.001 | 20.97 (5.01-87.69) | <0.001

High density lipoprotein

Educational status

Normal 1.00 1.00

None 1.00 1.00
Abnormal 0.75 (0.24-2.40) 0.63 0.39 (0.07-2.29) 0.295

Primary 2.10 (0.73-6.01) 0.167 | 143 (0.35-591) | 0.621

WHO clinical stage at study enrollment

Secondary 0.97 (0.38-2.49) 0.945 1.02 (0.30-3.53) | 0.971
I 1.00 1.00 )

Tertiary 1.71 (0.66-4.47) 0271 | 2.19 (0.60-8.06) | 0.238
II & above 0.83 (0.35-1.98) 0.67 4.19 (1.11-15.92) | 0.035

Marital status

Time on ART (years)

Single 1.00 1.00
Naive 1.00 1.00 Married 351 (1.81-6.79) <0001 | 123 (0.51-2.92) | 0.646
<=1 110 (0.22-561) 0.91 105 (0.13-829) | 0.966 Previously married | 520 (2.14-12.63) | <0.001 | 2.67 (0.84-8.48) | 0.095
2-4 2.69 (1.20-6.04) 0016 | 269 (0.77-9.39) | 0.121
Employment status
>5 10.00(5.47-1827) | <0.001 | 9.05 (3.16-25.92) | <0.001
Employed 1.00 1.00
NRTI-regimen based Unemployed 0.63 (0.32-1.24) 0180 | 222 (0.76-651) | 0.145
ABC 1.00 1.00 .
WHO clinical stage at study enrollment
TDF 057 (0.15-2.18) 0415 | 058 (0.08-4.25) | 0.592
I 1.00 1.00
AZT 1.44 (0.26-7. ) 2.01 (0.18-23.11 )
(026-7.96) 0676 01 (018-2311) | 0575 II & above 0.83 (0.35-1.98) 067 | 3.93 (1.19-13.04) | 0.025

Other regimen-base Time on ART (years)

NNRTT 1.00 1.00 Naive 1.00 1.00
PI 1.74 (0.58-5.27) 0.324 1.06(0.19-5.78) 0.947 P 110 (0.22-5.61) 0.91 1,10 (0.17-7.20) 0.923
Integrase 0.71 (0.26-1.92) 0.502 1.17 (0.27-5.04) 0.836 24 2,69 (1.20-6.04) 0016 | 324 (1.07-9.80) 0.037
Triglycerides (mg/dl) >5 10.00(5.47-18.27) | <0.001 | 11.43 (4.62-28.29) | <0.001
<150 1.00 1.00 NRTI-regimen based
>150 1.01 (1.00-1.02) 0.017 1.00 (0.99-1.01) 0.682 ABC 1.00 1.00
Baseline CD4 count TDE 0.57 (0.15-2.18) 0.415 | 0.48 (0.09-2.70) 0.408
<200 1.00 1.00 AZT 1.44 (0.26-7.96) 0.676 | 1.87 (0.21-16.33) | 0.571
200-349 0.89 (0.50-1.60) 0.70 1.12(0.47-2.70) 0.793 Other groups
350-499 1.84(0.89-3.78) 0.099 1.69 (0.60-4.82) 0.324 NNRTI 1.00 1.00
>500 0.95(0.49-1.07) 0.897 1.54 (0.49-4.78) 0.458 PI 1.74 (0.58-5.27) 0.324 | 092 (0.21-4.15) 0.916
UOR, unadjusted odds ratio; AOR, adjusted odds ratio. Integrase 0.71 (0.26-1.92) 0.502 1.23 (0.33-4.65) 0.756

Baseline CD4 count

significant differences were found with marital status, systolic blood <200 1.00 1.00
pressure, low density lipoprotein, triglycerides, and type of regimen. 200-349 0.89 (0.50-1.60) 0699 | 1.17(0.53-2.60) | 0.696
In model B (Table 5) in which modifiable traditional risk factors 350-499 1.84(0.89-3.78) 0099 | 198 (0.71-556) | 0.194
of subclinical atherosclerosis were excluded, sex, age, WHO clinical
>500 0.95(0.49-1.07) 0.897 | 1.78 (0.64-4.96) | 0.271

stage at study enrollment, and time on ART were found to be risk

- . . . . UOR, unadjusted odds ratio; AOR, adjusted odds ratio.
factors significantly associated with subclinical atherosclerosis. The ! ’
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odds of having subclinical atherosclerosis increased as age increased,
with those 30-39 years having AOR = 6.95; 95% CI (1.69- 28.59), and
those >40 years with AOR=20.97; 95% CI (5.01-87.69)]. Male
participants had almost four-fold increase in the odds of having
subclinical atherosclerosis compared to females [AOR =3.91, 95%
CI (1.82-8.39)].
increased as duration on ART increased with a duration of 2-4
years associated with AOR=3.24; 95% CI (1.07-9.80), >5 years
duration associated with AOR=11.43; 95% CI (4.62-28.29),
reference: ART naive]. Type of regimen, baseline CD4 count were

The odds of having subclinical atherosclerosis

not associated with subclinical atherosclerosis (Table 5).

Discussion
Prevalence of subclinical atherosclerosis

We found an overall prevalence of subclinical atherosclerosis of
43.32% in our study higher than the prevalence of 18% found in the
Uganda study. A plausible explanation for the differences in
prevalence of subclinical atherosclerosis would be the lower CIMT
threshold of >0.71 mm used to determine subclinical atherosclerosis
in our study compared to >0.78 mm in the Uganda study. However,
like the Uganda study we found a higher prevalence of subclinical
atherosclerosis in men. A systematic review by Abeysuriya et al.
identified variations in mean CIMT among healthy persons by sex,
age groups and regions, with higher mean CIMT values among
males across all regions. Overall mean CIMT was highest in the
WHO AFRO (African) region (0.72 mm) and increased with age,
with mean CIMT of 0.59 mm, 0.63 mm, 0.76 mm and 0.83 mm in
age groups 40-49 years, 50-59 years, 60-69 years and >70 years
respectively (48). Our threshold CIMT value is comparable to the
mean CIMT reported for the African region and when we consider
age differences in mean CIMT, our reference value is higher than
thresholds reported for ages 40-59 years. With a mean age of
39.40 + 10.70 years among our study participants, thus making 68%
(mean+1SD) of our study participants below 59 years, it
presupposes that adopting age specific CIMT threshold would
increase our observed prevalence above 68%.

In the
associated with exposure to ART with a higher prevalence

bivariate analysis, subclinical atherosclerosis was
compared to ART naive patients. This finding is comparable to
findings by Sarfo et al. (49), in Ghana, that found a prevalence of
67.60% in patients on ARVs. We found subclinical atherosclerosis
to be associated with duration on ART, with participants who had
been on ARVs for more than 5 years having a higher prevalence of
subclinical atherosclerosis. Maggi et al. (50), in a European Cohort
study found 32.20% of HAART- treated patients to have CIMT
>1.00 mm. The mechanism of atherosclerosis in HIV positive
patients has been linked to immune activation. Evidence suggests
that immune activation still persists with the use of ARVs and
contributes to accelerated atherosclerosis (51).

In model A, after adjusting for confounders the only significant
risk factors identified from our study for subclinical atherosclerosis
included male sex, age of 40 years and above, advancing HIV
infection (WHO stage II & above at study enrollment) and
duration on ART of five years or more. Male participants had
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four-fold increase in the risk of having subclinical atherosclerosis
compared to females similar to the findings of Albuquerque et al.
(52) who reported a three-fold increased risk of subclinical
atherosclerosis in HIV patients. Studies have shown that men have
twice the risk of having coronary heart disease due to
atherosclerosis than women. This sex difference has been attributed
to a protective effect of female sex hormones, and a deleterious
effect of male sex hormones, upon the cardiovascular system.
Although the evidence on the harmful effects of testosterone on
the heart is limited (53). We found an increased risk of subclinical
atherosclerosis with age, similar to the findings of Ssinabuya et al.
(27). Increased age has been identified as an independent risk
factor for atherosclerosis even when all other factors are controlled
(53). Study participants with total cholesterol of 200 mg/dl and
above had almost four-fold increase in the odds of presenting
subclinical atherosclerosis compared to those with total cholesterol
less 200 mg/dl. We also found the odds of having subclinical
atherosclerosis to be higher among study participants who were
enrolled into care at WHO clinical stage II and above compared to
WHO stage I similar to the findings of Desormais et al., who
found higher risk of lower extremity arterial disease (LEAD)
amongst patients in WHO stage IV compared to stage I using
ankle brachial index measurements as an index of subclinical
atherosclerosis (54). Similar findings were also reported by
Kamdem et al.,, amongst patients in WHO stages II and IV (55).
We found a higher risk of subclinical atherosclerosis among those
who have been on ART for five years or above compared to ART
naive participants. Similar findings were reported by Roozen et al.
who found the risk of subclinical atherosclerosis to increase with
duration on ART (56). Post et al., in their study among male HIV
patients amongst men who have sex with men (MSM) found a
slightly higher risk of coronary artery stenosis with increasing
duration on ART (57). In model B after excluding the modifiable
traditional risk factors of subclinical atherosclerosis (including
smoking, body mass index, systolic blood pressure, diastolic blood
pressure, fasting blood sugar, total cholesterol LDL cholesterol,
HDL cholesterol, and triglycerides) male sex, advancing age,
advancing HIV infection (WHO stage II & above at study
enrollment) and duration on ART >5 years were associated risk
factors.. These findings suggest that even in the absence of
traditional risk factors, advancing HIV infection as well as duration
on ART are significant risk factors for development of subclinical
atherosclerosis. Gupta et al. (58), had suggested that HIV infection
itself together with ART are stronger predictors of atherosclerotic
disease than the traditional cardiac risk markers like age, body
mass index, diastolic blood pressure, low HDL and history of
smoking. Contrary to findings in some older studies (18, 58-61),
we found no significant risk differences for subclinical
atherosclerosis with systolic blood pressure and diastolic blood
pressure, low density lipoprotein, triglycerides and type of regimen.
This further supports the notion that HIV infection and ART are
stronger predictors of atherosclerotic disease than the traditional
risk factors. A large South African study comparing HIV negative
patients with HIV positives demonstrated that even with lower
levels of traditional risk factors for atherosclerosis among HIV
positive patients, there was increased risk of cardiovascular disease
among aging population of PLHIV 30 years and above. This study
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further demonstrated increased risk of CVD with increased duration
on ART in the face of limited risk with increased duration of HIV
infection, thus suggesting that this risk is largely due to ART (62).

Our study provides better understanding of the prevalence and
predictors of subclinical atherosclerosis in HIV positive patients in
our environment to inform prevention and management of CVD
in PLHIV. However, our study has a few limitations. We employed
a cross-sectional study design. A longitudinal or cohort design
would have been more appropriate to firmly establish the temporal
effect of HIV or ART on the aetiopathogenesis of subclinical
atherosclerosis. Another limitation of our study was the lack of
longitudinal data on regimen changes (substitutions and switches)
as well as duration on specific regimen which would have enabled
us to further profile the cardiotoxic effects of specific ARV
molecules in the aetiopathogenesis of subclinical atherosclerosis.
Furthermore, a lack of data on date of HIV diagnosis for all
patients or longitudinal data on viral load assays limits our ability
to explore the role of prolonged viraemia in the aetiopathogenesis
of CVD. We adopted a cross-sectional design due to funding
limitations. The adopted methodology was however sufficient to
answer our study questions. Future studies may consider exploring
these outstanding questions.

Conclusion

We found a high prevalence of subclinical atherosclerosis
amongst ART experienced persons in our study. Associated risk
factors for subclinical atherosclerosis include male sex, advancing
age, hypercholesterolaemia, advancing HIV disease, and duration
on ART. Even in the absence of traditional risk factors for CVD,
advancing HIV infection and duration on ART are significant risk
factors for subclinical atherosclerosis.

Our study findings strengthen the case for cardiovascular risk
screening amongst people living with HIV.
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HIV self-testing (HIVST) complements traditional HIV testing programmes by
removing barriers and increasing access to testing for key populations, and digital
interventions have been developed for HIVST to improve the testing and linkage to
care experience for users. The first HIVST kit was proposed in 1986, but it took 10
years for the home sample collection (HSC) HIVST to become available and
another 16 years for rapid diagnostic test HIVST to be approved by the Federal Drug
Administration. Since then, studies have shown high usability and performance of
HIVST, which led the World Health Organization formally recommending HIVST in
2016, and currently almost 100 countries have incorporated HIVST into their
national testing strategy. Despite the popularity, HIVST present challenges around
pre-and post-test counselling, as well as the ability to report results and link users
to care, and digital interventions for HIVST have been introduced to address these
challenges. The first digital intervention for HIVST was introduced in 2014 and
showed that digital interventions could be used to distribute HIVST kits, report
results and link users to care. Since then, dozens of studies have been conducted,
which have validated and expanded on these early findings, but many were pilot
studies with small sample sizes and lacked the standardization of indicators required
to aggregate data across platforms to prove impact at scale. For digital interventions
for HIVST to be championed for scale-up, they must continue to show measurable
impact at larger scales, while still maintaining and standardizing data security and
integrity.

KEYWORDS

HIV self-screening, digital health, mobile health (mHealth), HIV self-testing (HIVST), HIV, digital
intervention

Introduction

Individuals can quickly learn their HIV status, independent of a healthcare facility, by
collecting and testing their own specimen (blood drop from finger prick or an oral swab)
with a variety of different HIV self-testing (HIVST) kits (1). HIVST can improve traditional
HIV counselling and testing programs by removing barriers associated with stigma and time
to access traditional testing, while also promoting frequent testing which may lead to earlier
diagnosis and treatment of HIV (2). Although these benefits may be well known now (3), it
took decades of research and policy shaping for HIVST to reach this state. In 1986, Elliott
Millenson first proposed the idea of using home-based HIVST (4) and now, three and a half
decades later, more than 10 million HIVST kits are being distributed each year (5).
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Progress over the first 25 years was slow due to a lack of
knowledge and policies for HIVST (4, 6), however once the first
rapid diagnostic test (RDT) HIVST kit became commercially
available in 2012 (7), this allowed for research to be conducted
into the usability and performance of HIVST, creating a strong
body of evidence. This body of evidence now consists of 32
randomly controlled trials (RCTs) and over 150 values and
preference studies, which shows high usability, acceptability and
feasibility, in a variety of demographics and regions, while
maintaining linkage to care rates, especially in key populations.
These outcomes have led to the WHO formally recommending
HIVST, and nearly 100 countries adopting them into their national
HIV strategies (1, 3).

HIVST has become an effective way to complement existing HIV
testing strategies, especially for key populations, however they still
present a few challenges for users and healthcare systems in
general (1). One main challenge is the lack of appropriate pre-test
and post-test counselling (8), while another is that the usage of
each self-test cannot be verified or tracked, so not all positive cases
10). To address these
challenges, digital interventions for HIVST have been introduced

are appropriately linked to care (9,

in a variety of ways, including apps, websites and messaging
platforms (11-13), and there is now a growing body of evidence
that supports digital interventions for HIVST (14). This descriptive
perspective will present the evolution of HIVST, including the
current challenges, then explore how digital interventions for
HIVST are beginning to address these challenges.

The evolution of HIVST

Laboratory based HIV testing was first made available in 1985,
and in many regions testing was introduced with legislation to
protect people that tested positive from accidental disclosure and
(15, 16). This
requirements for pre- and post- test counselling, consent to test
and how HIV status could be reported, dictating how an HIV
While these
policies were developed to protect the tester and people living with

discrimination legislation also  introduced

status was documented on medical records (4).

HIV, requirements like reporting positives by name to confidential
registries and the need for face-to-face counselling inadvertently
hampered innovative testing approaches like HIVST, as it could
not comply with these obligations (15).

At that stage, there was inadequate information surrounding
HIVST available to advise policy building, so understandably
shaped by the
surrounding the legal, ethical and social issues that could have

policies were concerns of policy makers,
potentially occurred from self-testing (17). Legal concerns for
HIVST included the inability for lay-people to correctly conduct
the test, leading to false positives or false negatives that could spur
litigation, while ethical and social concerns included psychological
distress, and downstream effects, that may accompany a positive
diagnosis outside a health facility. For example, in 1985, before
life-saving ARV
San Francisco after learning of his HIV positive status. During the

treatment, a man committed suicide in

first public hearing on HIVSTs, activists distributed copies of this
person’s obituary as a cautionary tale (4).
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In 1996, with increasing availability of HIV treatment, the United
States Food and Drug Administration (FDA) approved the first take-
home HIVST kit, the Confide home HIV test by Direct Access
Diagnostics (see Figure 1 for a complete timeline of HIVST
evolution). Confide home HIV test was a home sample collection
(HSC) test, which required a user to collect their own blood
sample, mail it to a laboratory for analysis, then call a toll-free
number a week or two later for their results and the appropriate
post-test counselling (16). The HSC tests were marketed directly to
end-users and during the first year of availability, almost 175,000
HSC tests were conducted, with no reports of suicide associated
with the testing (16). Other studies have mentioned the possibility
of social harm, but none have presented any evidence of suicide or
harm related to self-testing (6, 17, 18).

Although HSC tests broke the home testing barrier, users still had
to wait weeks before learning their result, and the HSC tests required
blood samples from a finger prick, which proved difficult for some
users (16). To address these challenges, a new type of HIV test, the
RDT, was developed, which could be conducted with an oral fluid
specimen or blood, and the results were revealed in minutes, not
weeks (19). In 2003, OraQuick became the first RDT to be waived
by the Clinical Laboratory Improvements Amendments Law, which
was the first step towards becoming approved for HIVST. The
OraQuick waiver did not allow for in-home testing like HSCs, but
it did allow for point of care testing at doctors’ offices, instead of
just traditional laboratory settings (20).

RDTs proved to be easy to use and the short wait times meant
that 30%-40% of testers in public facilities were no longer being
lost to follow-up before learning their results (19). There were,
however, concerns with accuracy, as the Centers for Disease
Control and Prevention reported in a Morbidity and Mortality
Weekly Report that one testing programme in New York City
experienced clusters of false positives, which totaled over 400 from
2005 to 2008, exceeding the specificity confidence interval of the
manufacturer (21). The cause of these false positive clusters was
not discovered, but it seemed to be an isolated incident, as no
large-scale studies reported sensitivity (ability to detect true
positives) or specificity (ability to filter out true negatives) values
that fell outside the manufacturer’s specifications.

The threat of inaccurate results may have delayed the HIVST
approval process, but in 2012, the FDA approved OraQuick as the
first ever over the counter RDT, joining HSCs as a faster option
for HIV home testing (7). Two years after OraQuick’s FDA
approval, a review of over 300 articles was conducted on self-
testing, including 49 on HIVST, and the authors concluded that
there was very little evidence of any harm (phycological, social or
medical) because of HIVST. This review went on to recommend
that HIVST programs should be expanded, and not restricted
based on the potential fears of harm that self-testing may cause (17).

After the initial FDA approval, the development of HIVST
programmes was slow, and as of July 2015, only two countries
were implementing HIVST supported by national policies, but after
the WHO released their Guidelines on HIV Self-Testing and
Partner Notification in 2016 (1), there was a shift. Programmes like
HIV Self-Test AfRica (STAR) were launched to study the use of
HIVST in low- and middle-income countries (LMICs), and their
findings, as well as findings from other studies, began to show the

frontiersin.org


https://doi.org/10.3389/frph.2023.1121478
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Fischer et al.

10.3389/frph.2023.1121478

1985 — 13t lab-based HIV test

1996 — 13t HSC HIVST approved by FDA (Confide home HIV test)

2012 — 1t RDT HIVST approved by FDA (OraQuick)

2016 — WHO published Guidelines on HIVST and Partner Notification

2019 — WHO Consolidated guidelines on HIV testing services called
for evidence supporting digital health tools for HIVST

2022 — $1 HIVST universally available ———@——— 2022 — WHO and UNAIDS policy brief on Virtual interventions

FIGURE 1

Timeline of HIVST and digital interventions for HIVST. FDA, United States Food and Drug Administration; HIV, human immunodeficiency virus; HIVST, HIV self-testing;
HSC, home sample collection; STI, sexually transmitted infection; UNAIDS, The Joint United Nations Programme on HIV/AIDS; WHO, World Health Organisation.

1986 — HIVST initially proposed by Edward Millenson

@———2003 - 15t RDT point of care test receives CLIA waiver (OraQuick)

¢— 2014 — 1+ digital intervention for HIVST

— 2017 — 1st HIVST prequalified by WHO (OraQuick)

)

in response to HIV, STIs and viral hepatitis

true potential of HIVST (22). A usability assessment with seven
different HIVST products (Biosure, Atomo 1, Atomo 2, Calypte,
OraQuick, Insti and Chembio), and almost 1,500 untrained users
was conducted in South Africa. The assessment reported that 96%
of the participants thought the tests were easy to use and felt
confident using them unassisted (23). These findings were verified
a year later by a study of four HIVST products (Biosure,
OraQuick, Insti and Chembio), where 97% of the 3,600 users, gave
them high usability scores. Furthermore, this study revealed that
the sensitivity and specificity of the tests was 98.2% and 99.8%,
respectively, surpassing the performance measures attained during
FDA approval (24). This study was also conducted with a
minimum sample size of 900 users per HIVST product, allowing
the results to be used for WHO prequalification (25).

WHO prequalification is a programme that started in the 1980s
as a way for UNICEF to determine whether the vaccines they
purchased met appropriate quality standards (25, 26). Since then,
the programme has expanded to include the prequalification of
pharmaceuticals, including antiretrovirals (ARVs) and in vitro
including HIVST kits (27). HIVST Kkits, the
prequalification process includes a review of packaging and

devices, For
instructions for use, evidence from studies on usability and clinical
of the
manufacturing facilities (25). In 2017, the WHO recognised
OraQuick as the first prequalified HIVST kit, and now there are
six HIVST kits that have WHO prequalification, including one that
is available for only US$1 (5, 28).

Despite the strong body of evidence leading to a formal

performance by untrained wusers, and a site visit

recommendation by WHO, affordable WHO prequalified products,
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and supportive national policies in almost 100 countries, challenges
with HIVST still remain (3). HIVST can shift testing away from
healthcare facilities, but this shift also removes the traditional pre-
test and post-test counselling provided by trained healthcare
workers or counsellors (8). Furthermore, the shift away from
facilities also creates a challenge around the ability to show that
HIVST can create a measurable health impact, which is difficult
because each individual self-test cannot be appropriately tracked
and not all positive cases are linked to care (9, 10). Digital
interventions for HIVST have been proposed to improve HIVST
programmes by addressing these challenges and in 2019, the
Consolidated guidelines on HIV testing services was published by
the WHO, which called for evidence supporting the potential for
digital health tools to optimise HIVST. Specifically, the guidelines
highlighted demand generation, video-based counselling and
facilitating linkage to care as areas where evidence supporting
digital interventions for HIVST is needed (29).

Digital interventions for HIVST

Digital interventions for HIVST are a type of digital health that
incorporates digital technology, in the form of telehealth, apps, social
media, messaging platforms or the internet, to complement HIVST
by addressing the challenges of traditional HIVST programmes (30).
These digital interventions have been used to promote and distribute
HIVST Kkits, deliver video counselling, provide instructions for use,
and link self-testers to appropriate care, including preventative
services, like preexposure prophylaxis, for negative self-testers and
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ARVs for positive self-testers (14). The very first HSC programs for self-
testing in the 1990s required users to call a toll-free number for their
HIVST results, where they could also access pre-recorded information
about their results, a textbook example of telehealth (31). If that same
telehealth programme was released today, it would be considered a
digital intervention for HIVST, however this terminology did not
exist in the 1990s, and the telephones and recordings may very well
have still been analog, not digital.

To the authors’ knowledge, the first digital intervention for
HIVST that was academically evaluated, with findings published in
a peer-reviewed journal was in 2014, within 2 years of the FDA
approval of OraQuick. The intervention used a social networking
app on smartphones, called Grindr, to increase HIVST by
promoting a website that distributed free HIVST kits to men who
have sex with men (MSM) in Los Angeles. In two months, nearly
12,000 people accessed the website, which led to 334 requests for
HIVST Kkits, two of which tested positive and were linked to care
(32). This study showed potential for digital interventions to
monitor public health impact by tracking positives and linkage to
care. Since then, dozens of studies have been conducted to validate
and expand on these early findings (11, 13, 14, 33, 34).

South Africa is one of the leading implementers of HIVST and
building off the findings from the usability and performance
assessments of HSTAR in sub-Saharan Africa (22-24), there was a
series of compounding studies in the same region that illustrated
the development of digital interventions for HIVST (11, 13, 33, 34).
The first study focused on the usability, acceptability and feasibility
of digital interventions for HIVST, and findings confirmed that
users found these digital tools highly usable and acceptable (11).
The study observed 300 South African users with no prior HIVST
experience, while they conducted OraQuick self-tests, assisted by the
Aspect smartphone app, a digital intervention designed to improve
the testing and reporting experience for HIVST users. The Aspect
app walked the user through the instructions for use, the collection
and testing of their oral fluid specimen, then the reporting of results
to a central database by uploading a picture of their self-test result.
Of the 300 users, 296 (98.7%) found it easy to use, with 267 (89.0%)
users correctly completing all steps and all but one (299/300; 99.7%)
stating they would be willing to use the app again (11).

While the Aspect study was conducted under the supervision of a
healthcare worker in a facility (11), another smartphone app, Ithaka
was introduced, which let a similar sample of users from
Johannesburg, South Africa self-test and report results at home,
independent of a healthcare facility (13). Ithaka was a progressive
web app for OraQuick, which expanded from just instructions for
use, by adding pre- and post- test counselling, before the user
self-reported their results. The pilot included 751 users, which led to
295 (39.3%) receiving counselling and 168 (22.4%) self-reported
results, including 14 (8.3%) that reported as HIV positive (13). The
Ithaka app was also adapted from the original home-based
configuration, to complement facility-based HIVST as well. In the
facility, visitors could self-test in a booth, guided by the Ithaka app,
which provided digital instructions, followed by audio visual pre-
and post- test counselling, as well as the ability to self-report results.
The addition of digitally assisted HIVST with Ithaka led to a 25%
increase in total testing numbers, without compromising the
positivity yield (33).
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Another South Africa study that paired OraQuick with a digital
intervention for HIVST showed that digital interventions for HIVST
could also successfully be used to link self-testers to care. Over 3,000
participants from Cape Town were invited to do traditional HIV
testing, supervised digital HIVST at the facility, or unsupervised
digital HIVST off-site (34). The digital intervention was HIVSmart!,
an app that guided users through the instructions for use then
linked patients to counselling and care; ARV for positive self-testers
and prevention pathways for negative self-testers. The conventional
HIV testing (control) arm linked 98.5% of patients to care. The
supervised digital HIVST arm was slightly lower with a 95.7%
linkage to care rate and the unsupervised digital HIVST arm was
slightly higher than the control with a linkage rate of 99.3% (34).

The above studies (11, 13, 33, 34) were presented for their similar
methodologies and progressing outcomes, but these findings have also
been validated by independent studies in different regions and
populations (14). A recent systematic review of digital interventions
for HIVST confirmed that digital interventions could be used to link
users to care, by aggregating findings from 12 studies, including
studies from Asia, America and Europe. Five of the studies used
social media or apps to link patients to care at a rate of 80%-100%,
which was more effective than the seven web-based platforms, where
only 53%-100% of users were linked to care (14).

This review also revealed one of the main challenges with digital
interventions for HIVST, which is the lack of standardisation and
cohesion across platforms. For example, linkage to care was not
standard across all studies, and varied to include a clinic referral,
post-test counselling, confirmatory testing, or ART initiation,
depending on the study. This led the authors to suggest the need
for a digital health framework focused on the diagnostic outcomes
of HIV (14). In 2022, at the International AIDS conference in
Montreal, the WHO and UNAIDS released a policy brief on
Virtual interventions in response to HIV, sexually transmitted
infections and viral hepatitis, which provides guidance for
incorporating digital interventions into traditional programmes,
including HIVST. This document champions the use of digital
interventions for HIVST, while also attempting to standardise their
implementation and indicators (35).

Conclusion

Despite challenges around counselling, reporting self-test results and
linkage to care, HIVST has grown in use, especially over the past decade,
with over 10 million HIVST Kkits currently distributed each year. Digital
interventions for HIVST have been introduced in a variety of ways,
and the research examining HIVST interventions chiefly consists of
pilot studies that lacked ability to show impact at scale. This
shotgun approach has also led to incompatible datasets across
different interventions and regions, impeding data harmonisation
and intervention scale-up. For digital interventions to realise
universal acceptance, they must begin to show measurable,
comparable impact at scale, while also maintaining data security
and integrity. Future research needs to focus on large-scale
implementation, and explore the need for regulatory approval or
prequalification of digital interventions for HIVST, as a way to
standardise these interventions beyond generic data privacy policies (36).
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In the published article, there was an error in Figure 1 as published. The third line displays
“1996—1st HSC HIVST approved by FDA (Home Access HIV)”. The correct third line is
“1996—1st HSC HIVST approved by FDA (Confide home HIV test)”. The corrected
Figure 1. appears below.
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1985 — 1 lab-based HIV test

1996 — 1st HSC HIVST approved by FDA (Confide home HIV test)

2016 — WHO published Guidelines on HIVST and Partner Notification

2019 — WHO Consolidated guidelines on HIV testing services called
for evidence supporting digital health tools for HIVST

2012 — 13t RDT HIVST approved by FDA (OraQuick) ——4

2022 — $1 HIVST universally available ——4

9— 2014 — 1+ digital intervention for HIVST

— 2017 — 15t HIVST prequalified by WHO (OraQuick)

1986 — HIVST initially proposed by Edward Millenson

2003 — 15t RDT point of care test receives CLIA waiver (OraQuick)

p—— 2022 — WHO and UNAIDS policy brief on Virtual interventions
in response to HIV, STIs and viral hepatitis

In the published article, there was an error. The first take-home
HIVST kit, was “Confide home HIV test by Direct Access
Diagnostics”, not the “Home Access HIV test system”, as
originally displayed. A correction has been made to The
evolution of HIVST, paragraph 3. This sentence previously stated:

“In 1996, with increasing availability of HIV treatment, the
United States Food and Drug Administration (FDA) approved
the first take- home HIVST kit, the Home Access HIV test
system (see Figure 1 for a complete timeline of HIVST
evolution). Home Access HIV was a home sample collection
(HSC) test, which required a user to collect their own blood
sample, mail it to a laboratory for analysis, then call a toll-free
number a week or two later for their results and the appropriate
post-test counselling (16).”
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The corrected sentence appears below:

“In 1996, with increasing availability of HIV treatment,
the United States Food and Drug Administration (FDA)
approved the first take-home HIVST Kkit, the Confide home
HIV test by Direct Access Diagnostics (see Figure 1 for a
complete timeline of HIVST evolution). Confide home HIV
test was a home sample collection (HSC) test, which
required a user to collect their own blood sample, mail it
to a laboratory for analysis, then call a toll-free number a
week or two later for their results and the appropriate
post-test counselling (16).”

The authors apologize for these errors and state that this does
not change the scientific conclusions of the article in any way. The
original article has been updated.

frontiersin.org
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2Department of Global Health and Development, London School of Hygiene & Tropical Medicine,
London, United Kingdom, *Department of Interdisciplinary Social Science, Utrecht University, Utrecht,
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Background: The main impediment to operational scale-up of HIV self-testing
(HIVST) and counselling, is a dearth of information on utilisation, reporting, and
linkage to care for HIV-positive individuals. To inform solutions to this issue, this
study investigated the utility of self-testers reporting their results using a
mobile-health (mHealth) platform, and whether seropositive users linked into care.
Method: Candidates who met the recruitment criteria across multiple sites within
inner-city Johannesburg each received an HIVST kit. Using short message service
(SMS) reminders (50% standard and 50% behavioural science), participants were
prompted to self-report results on provided platforms. On the seventh day,
users who did not make contact, were called, and surveyed via an interactive
voice response system (IVRS). Multivariable regression was used in reporting by
age and sex.

Results: Of the 9,505 participants, 2,467 (25.9%) participants answered any survey
question, and of those, 1,933 (78.4%) were willing to self-report their HIV status.
Men were more likely than women to make an inbound call (10.2% vs. 9.1%, p =
0.06) however, women were significantly more likely to self-report their test
result (AOR =112, 95%Cl=1.01-1.24, p =0.025). Overall, self-reporting a test
result was predicted by being younger and female. In addition, reporting HIV
results was associated with age, 25-35 (AOR =158, 95% Cl=1.24-2.02) and
above 35 years (AOR=212, 95% Cl=161-2.80). Out of 1,933 participants
willing to report their HIV status, 314 reported a positive test, indicating a HIV
prevalence of 16.2% (95% Cl: 14.6%-18.0%) and of those 204 (65.0%) reported
inclination to link to care.

Conclusion: While self-reporting HIVST results via an IVRS system yielded a higher
response rate, behavioural SMSs were ineffective in increasing self-reporting.

KEYWORDS

HIV testing services, HIV self-testing, linkage, HIV care, monitoring and evaluation, short
message services, IVRS

1. Introduction

In 2019, South Africa had an estimated 7.5 million people living with HIV (PLHIV),
approximately 6.9 million (92%) of whom knew their status. The country faces the
highest HIV burden and implements the largest HIV treatment programme globally, yet
despite the steady progress towards achieving the UNAIDS 90-90-90 targets, achieving
the second 90 (all people diagnosed with HIV will be allowed to start ART treatment)
remains problematic. In South Africa, only 5.2 million (70%) of HIV positive people are
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receiving HIV treatment (1). Further, estimates indicate that there
is an HIV incidence (per 1,000 population) of 6.9 in the young
adult population between the ages of 15-49 (2, 3). Testing is not
being taken up equally, with men in general and adolescent girls
and young women, being harder to reach with traditional HIV
testing modalities. South Africa employs a multi-pronged HIV
prevention approach (3). Despite South Africans being able to
access the cutting edge of biomedical prevention and testing
services, new infections remain high, and low uptake and
coverage of existing HIV testing services pose a significant
challenge for universal access to HIV treatment (4). In March
2018, the South African National Department of Health
approved and issued guidance on the use of HIV self-tests
(HIVSTs) (5).

According to the World Health Organization (WHO), HIVST
is defined as the process whereby an individual collects their own
specimen (blood or oral fluid), performs HIV testing using an
HIV rapid diagnostic test and interprets the result themselves
either assisted or unassisted (6). HIVST is not intended to
replace facility-based HIV tests but rather serves as the initial
step to knowing one’s HIV status, and where seropositivity needs
a further confirmatory test in the health facility. In July 2017, the
OraQuick HIV 1/2 test was approved by WHO as the first pre-
qualified HIVST, and in January 2019, the INSTI HIV % HIVST
was approved (7). Yet, despite the approval of HIVSTs for use in
South Africa since 2018, the utilisation rate is (85%), and HIVST
users do not utilise the health system fully to obtain a
confirmatory test and link to care after receiving a positive
HIVST test (8). Linkage to care (prevention services or
treatment) is one of the most important aspects of non-facility-
based testing. Globally, there is a shortage of available data that
demonstrates effective linkage to care for individuals that have
self-tested. A systematic review by the WHO has reported on
only two randomised controlled trials (RCTs) having examined
One RCT found that 72% of the male
partners of women who received an HIVST kit accessed further

linkage to care (8).

testing to confirm their result, even though this could not be
directly compared with standard testing. Johnson C, et al.
reported lower linkage to care than those diagnosed in the
standard group, which was partly attributed to few HIV-positive
test results, under-reporting, and possibility that some men knew
their HIV-positive status already (8).

Like HIVSTs, mHealth technologies could potentially improve
access to public health efforts in underserved communities by
making healthcare services easier and more convenient to access
(9). mHealth tools can comprise online videos, apps and text
messages, depending on the technology available to users.
Reviews of interventions implemented globally report strong
evidence of text/short message service (SMS) intervention
effectiveness for diabetes self-management, weight loss, physical
activity, and smoking cessation (10). Within HIV studies, there is
strong evidence that SMS messages increase the propensity for
HIV positive persons to adhere to treatment (11, 12). Recent
studies conducted across the income spectrum report high
antiretroviral therapy adherence with the use of mobile phones
(standard or smartphone) through interactive voice response
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calls, and SMS (
and consistent delivery of messages. Patients use the keypad or

). Such phone-based systems offer a low cost

voice response to choose menu options, respond promptly and
answer questions (14).

There is currently no evidence for low- and middle-income
countries on whether SMS messages increase linkage to care after
an HIV self-test. Evidence from the UK suggests that mHealth
interventions to increase HIVST reporting can be enhanced
through the inclusion of behavioural insights or “nudges”, where
small changes in wording led to increased reporting (15).
However, there is no evidence on the effectiveness of whether
messages based on behavioural nudges can affect HIVST
reporting in the South African context. Our study fills these gaps
by reporting data from a pilot study of an mHealth
communication platform which used SMS and interactive voice
response system (IVRS) to enhance HIVST reporting and, if
positive, linkage to care. Our primary outcomes report utilization
of the healthcare system, reporting of HIV status, and whether
these outcomes varied across participant demographics, or
whether they received SMS messages based on behavioural nudges.

2.1. Setting and recruitment

The study was multi-site and aimed to recruit 12,000
from 35
Johannesburg. Recruitment sites were heterogenous, and were all

participants sites in and around the city of

densely populated, and included malls, shopping centres,
colleges, taxi ranks and informal housing settlements. The
fieldwork team consisted of four staff, who presented at each site
with a branded canopy, materials advertising HIVST distribution,
test kits, and data collection tools. All willing participants were
individually approached and provided with information
regarding the study. If the participant was interested and met all
the inclusion criteria, they were consented after which their
details were collected using paper-based data collection tools and
captured onsite on the Viamo platform. Participants were also
provided with an HIVST kit together with information leaflet to
contact a hotline or access a website link to report their HIVST
result. All staff were comprehensively trained on the study
protocols, including requesting informed consent, referral of self-
reported HIV positive participants, and how to use the study

database.

2.2. Mhealth intervention

On enrolment, participant details were entered into the
mHealth system of Viamo Mobile, and participants encouraged
to conduct a short survey via recorded phone line or website to
self-report test use and result. The system encouraged self-
reporting through two SMS messages sent at three- and five-days
post registration. On the seventh day after distribution, if the
participant had not initiated contact with the system, an
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interactive voice response system (IVRS) called the participant to
go through a short survey which included test result. The
recorded voice menu options were identical irrespective of
whether respondents called in or were called by the system. First,
participants were asked if they had used the test and if they were
willing to reveal their result. Then, participants were asked how
easy the test was to use, how much they would be willing to pay
for the test if it had not been provided for free, when they last
tested for HIV, when they planned to test next for HIV, and
their willingness to pay for the test if it had not been provided
free of charge.

2.3. Inclusion and exclusion criteria

Participants were eligible for inclusion if they showed
understanding of the written informed consent process, were
aged 18 years and older, had access to a cellular phone able to
receive SMS messages, and were able to speak and read English
and had not tested for HIV in the 3 months prior. Study tools
and the consent forms were in English which is a commonly
used language in the recruitment areas. Participants were
excluded from the study if they were not able and willing to
provide informed consent, could not provide a verifiable mobile
phone number, had tested in for HIV in the last 3 months and
had any condition which would render them unsuitable or
unsafe for enrolment, for example pregnancy, being intoxicated
or having an acute illness. Participants were not excluded based
on race, gender, ethnicity, or sexual orientation.

2.4. Informed consent, enrolment and data
collection

Upon enrolment, participants were asked to report their age
and gender - no other data were collected to make data
collection light-touch and reflect real-world conditions as much
as possible. Study staff explained the material included in the
screening kit, which included written information on how to
report a result. The kit also included a linkage referral card for
participants wishing to report to one of a list of named referral
clinics in the area for confirmatory testing. All enrolled
participants consented to be contacted by the study via phone or
SMS at a later date. Participant data were collected on paper, and
immediately entered into the study database using a computer
tablet. Digital data were securely stored on Viamo Mobile servers
and reviewed daily by the study team and supervisors for errors.
Study tools and consent forms were stored in an access-
controlled data room.

2.5. Behavioural wording in SMS messages
Since other HIVST programmes have shown that incorporating

SMS messaging increased the reporting of test use and results (16),
we deemed it appropriate for participants to receive any SMS

Frontiers in

10.3389/frph.2023.1073492

message prompts. Evidence from the UK suggested that SMS
messages based on behavioural nudges could be effective in
increasing HIVST response rates. We adapted this intervention
based on the Easy, Attractive, Social and Timely (EAST)
framework (17), through discussion with researchers and HIVST
experts. Upon enrolment participants were randomly allocated to
receive one of two sets of test messages, as shown in

Participants in the control arm received the same prompt on
in the
intervention arm who had not yet responded, received a message

days three and fivee On day three, participants
highlighting the cost of the test they received, based on the
principle of highlighting friction costs to participants (17, 18).
On day five, participants who had not yet responded received a
message seeking to enhance the attractiveness of the HIVST.
Outcomes were pre-specified in a submission to the American
Economic Association Trial Registry (AEARCTR-0002409) as a
report of HIVST use through contacting the mHealth system,
and HIVST result.

2.6. Data analysis and outcome
measurement

Data were downloaded from the Viamo Mobile system to Stata
15 (StataCorp; College Station, United States) where they were
reshaped and analysed. We used participant’s phone numbers as
an identification tool. Based on our experience, we concluded
that asking participants to report the number written on their
test kit would be ineffective in tracking them through the system,
due to a possibility of having duplicate phone numbers in the
system, as participants collected more than one kit. We assessed
whether duplicates were genuine, and not artefacts such as data
entry errors, by looking for different test kit IDs and noting if
the place, time, and date of participation was substantively
different. Our main analysis omits duplicates and only considers
the first time a phone number entered the system, though we
conducted sensitivity analyses estimating results using the full
dataset and explored reporting by duplicate phone numbers. We
use multivariable regression to explore variation in reporting by
age and gender, the only participant level characteristics collected.

Outcome measures included the proportion of people who
engaged with the mHealth system at different times through SMS
messages and voice calls, the proportion of people willing to
report their HIV status, and associations with age and gender.

2.7. Ethical review

The study and related study material was reviewed and
approved by the Human Research Ethics Committee (HREC) of
the University of the Witwatersrand (approval number 171113)
and the Observational/Interventions Research Ethics Committee
of the London School of Hygiene and Tropical Medicine
(reference 14485). Participants were not reimbursed.


https://doi.org/10.3389/frph.2023.1073492
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Phatsoane Gaven et al.

10.3389/frph.2023.1073492

Registration
Receives leaflet
+27104423337

Control

Intervention

Remember to let us know if
you’ve used your test. Call
us on +2710442338 and
hang up to be called back

No response at 3 days

The free kit you received
cost R50. Remember to let
us know if you’ve used it.
Call us on +2710442339

Nudge: Friction costs

Remember to let us know if
you’ve used your test. Call us
on +2710442338 and hang up

to be called back

No response at 5 days

You were selected for a free
testing kit. Remember to let
us know if you’ve used it. Call
us on +2710442339 and hang

Nudge: Enhancing attraction

up to be called back

FIGURE 1
Workflow design of behavioural SMS received by participants.

3. Results

In total 10,698 participants registered a phone number with the
system and received an HIVST kit. Of those, 9,504 (89%) were
unique phone numbers; this figure is used as the denominator
for the main analysis. 183 participants (1.9%) called in before
being contacted by SMS on day 3. There were slightly more male
(5,047, 53%) than female (4,457, 47%) registrations (Table 1).
Almost half of the participants (4,501, 47%) were between 25
and 35 years old (Table 1).

3.1. Description of participant interactions
with the mHealth system

On day three and day five after registration, participants
received an SMS message prompting them to call into the system
and complete the survey. This increased self-reporting five-fold
compared to unprompted responses before day three (Table 2).
Two hundred and thirty seven (237, 2.5%) participants of those
who had not called before day three) participants called and
completed the survey after receiving the SMS message on day
three, and before receiving the second reminder on day five
(Figure 2). One hundred and twenty three (123, 1.3%) of those
who had not called before day five) called after receiving a
second reminder on day five. In total, 1,933 (20.3% of total
participants) reported results within seven days (both inbound
and outbound), 690 (35.7%) of whom answered any survey
question and 612 (31.7%) self-reported their HIV status (Figure
2). Men were slightly more likely than women to have made an
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inbound call (10.2% vs. 9.1%, p = 0.06) but significantly less likely
to have reported a test result (19% vs. 22%, p = 0.01).

The remaining 8,109 (85.3% of total) of participants received a
phone call seven days after enrolment by the same recorded phone
survey as accessed by those calling into the system (Table 2). Of
these, 1,777 (20.7% of those called) answered the first question of
the survey and 1,321 (15.4% of those called) self-reported HIV
status. Compared to unprompted and prompted SMS messages,
the call out led to 1.9 times as many responses and 2.2 times as
many self-reports of HIV status.

3.2. Self-reporting of HIV status

In total, 2,467 (26.0%) participants answered any survey
question, and 1,933 (78.4%) of those (20.3% of total) were
willing to self-report their HIV status. Women were significantly
more likely to self-report their test result (AOR=1.12, 95%CI =
1.01-1.24, p=0.025). Self-reporting a test result was predicted by
being younger and female, though these were not significant
predictors of a positive HIVST result. In addition, reporting HIV
results increased incrementally with age, 25-35 (AOR =1.58, 95%
CI=1.24-2.02) and above 35 years (AOR=2.12, 95% CI=1.61-
2.80). Out of 1,933 self-reporting participants, 314 reported a
positive test, indicating a HIV prevalence of 16.2% (95% CI:
14.6%-18.0%). There was indicative evidence (p=0.426) that
HIV prevalence was slightly higher among men (16.9%, 95% CI:
14.6-19.4%), than women (15.6%, 95%CI: 13.3-18.0%), although
Table 3 shows that neither sex nor age was predictive of
reporting an HIV positive test result (Table 3).
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3.3. New diagnoses and linkage to care

Out of 314 respondents reporting an HIV positive test, 130
(41.4%) (70 males and 60 females) reported that this was the
first positive HIVST that they had taken. Also, of the 314
respondents reporting a HIV positive test, 204 (64.9%) (116
males and 88 females) reported that they had either linked to
care or intended to link to care.

3.4. Ease of using the test

Of the 2,467 participants who answered any survey question,
1,592 (64.5%) reported that the HIVST was very easy or easy to
use; women were significantly more likely to report this than
men (p=0.03).

3.5. Amount willing to pay

Half of the sample were asked to enter the amount willing to
pay without prompts for amount categories — the mean amount
willing to pay reported by these respondents was ZAR 70.39
(+4.77 USD) (95% CL 64.3-76.4), and median ZAR 50 (+3.34
USD) (IQR: 10-100). Furthermore, among those who were
presented with varying price point options to report the amount
willing to pay, the pay category of ZAR 10-50 (+0.68 USD-3.34
USD), being the cheapest option was chosen by 71.0% of
respondents. Then 17.2% of respondents were willing to pay
ZAR 50-100 (+3.34 USD-6.78 USD), 6.0% ZAR 100-150 (6.78
USD-10.16 USD) and 6.0% ZAR 150+.

3.6. Previous testing behaviour and
intention to test again

As shown in Table 4, a relatively high proportion of
respondents had tested in the previous 6 months (74.4%), and
after using a HIVST the intention to test again in the next three
months was also high (77.0%).

3.7. Impact of behavioural SMS wording on
responses

There was no evidence of differences in age or gender among
participants randomised to receive standard or behavioural SMS
messages and of the 9,505 unique phone numbers, 4,637 (48.8%)
received behavioural SMS. Overall, the impact of behavioural
SMS messages was small, but there was very weak evidence that
behavioural SMS led to lower engagement with the mHealth
system. Those who received behavioural SMS messages were
slightly less likely to answer any survey question (1,175, 25.3%)
compared to the control arm (1,291, 27.8%), indicating a
difference of —1.2 percentage points (95% CI: 0.5-2.9%, p =0.2).
There was no difference in the likelihood of reporting a positive
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TABLE 1 Demographics.

Participant Demographics (n =9,505)

Characteristic Frequency (n) Percentage (%)
Age group 18-24 2,497 26.27%
25-35 4,501 47.36%
36+ 2,503 26.34%
Not answered 3 0.03%
Sex Female 4,457 46.90%
Male 5,047 53.10%
Not answered 0 0.00%

TABLE 2 Self reporting call status (inbound and outbound indicators) for
the study participants disaggregated by sex.

Self-reporting Call Status

Indicators/variables Sex  Number Percent

(%)

Unique numbers Male 5,047 53.10
Female 4,457 46.90

Inbound before day 3 (n=183) Male 93 50.82
Female 90 49.18

Inbound day 3 (n=237) Male 112 47.26
Female 125 52.74

Outbound day 3 (n = 4,140) Male 2,007 48.48
Female 2,133 51.52

Inbound day 5 (n=123) Male 72 58.54
Female 51 41.46

Outbound day 5 (n=4,136) Male 2,013 48.67
Female 2,123 51.33

Outbound day 7 (n = 8,109) Male 4,358 53.74
Female 3,751 46.26

Inbound and outbound self-reporting Male 976 50.49
(SR) (n=1,933) Female 957 49.51
SR HIV results (n=612) Male 320 52.29
Female 292 47.71

SR HIV positive results (n=314) Male 165 52.55
Female 149 47.45

result between intervention and control arms (p=0.44). A
secondary analysis, which was not pre-specified and should
therefore not be interpreted as causal, found that those who
received behavioural SMS messages were slightly less likely to
make an inbound call (424, 9.1%) compared to the control arm
(503, 10.8%) with a difference of —1.2 percentage points (95%
CIL: 0-2.4%, p =0.05).

4. Discussion

The study purpose was to determine if mobile health
communication platforms (SMS and voice calls using behavioural
science principles would have an impact on self-testers reporting
their results and contributing to increased linkage to care.

Opverall results showed that 9.8% shared results within 7 days
after up to two SMS prompts, and 20.7% of remaining non-
responders shared results when they received an automated
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) TABLE 4 Previous testing behaviour and intention to test again.
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= S S N Last 6 months 261 | 15.4% In 6 months 202 |12.1%
o < < N < Last year 203 | 12.0% In 1 year 75 | 4.5%
>3 : Last 2 years 61 | 3.6% In 2 years 20 | 1.2%
zE 42 g |5 § Don’t know 171 | 101% Don’t know 87 | 52%
S O S S S
O E = e o outbound call. Out of the 314 HIV positive respondents, 65%
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that in our study participants’ face-to-face engagement with the
& " § g N study team ended once their details were recorded and they had
VoV © received their HIVST, it is possible that some participants did
not link to care because they did not completely. For future
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'. = i = Sf video which reiterates the explanations and guidance which they
ST Z s 2 were given on recruitment. Noteworthy too, is that the wording
O of the SMS message had no impact on response rates. While data
: . : g g % on the literacy of the participants and type of language
d > v |9 s preference were not collected, the impact of using English as the
S sole medium of communication for this study needs to be
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5 o | = effectiveness of using SMS communication in viral load
= [ % O 418 E mitigation, some patients revealed that receiving messages in
5 q T 5 E = § English (as opposed to a local language) was problematic (20).
g = - " ° Similarly, literacy levels of our study participants needed to be
% a taken into account, since apart from English, participants™ first
; & : g |8 g language could well be any one of South Africa’s other ten
M o S > R s official languages. A study by Sineke T, et al. which focused on
'*.-'i 5 3 o R _ HIV knowledge among HIV positive patients in Johannesburg,
o s S Y 3 § 3 concluded that HIV knowledge corresponds with English literacy
E G : o : g"g é = levels (21).
Fl - © - s |s < The results indicate that there is a fair degree of acceptability in
2 A O T 3 |2 = engaging with text message prompts to report HIV results as well
2 2 & as the intention to link to care. The value of using an mHealth
g . - 2|2 = platform like text messages is exemplified in a Ugandan study
i o > s | s which found that the high acceptability and feasibility of using
? i mHealth to track HIV positive youth who were lost to follow-up,
:3 a E s |z e resulted in the Ministry of Health endorsing mHealth as a
g S 9 o :I: 3 T strategy to support HIV care (22). Even though the participants
- g s |3 2 of our study did demonstrate health-seeking behaviour, a
-% U q s ' 8 |z = number of them in fact either did not engage with the text
%., S messaging at all or partially engaged. One potential reason for
| this is that participants were probably sceptical about responding
% o £ |z to the contact numbers used for prompting response. This is
f 2 § ;T’:F 5 £ because the Viamo platform numbers used to prompt the
E 2 g 2 ’gl‘ g = g é% participants were unfamiliar compared to locally used South
< S <222 Elolss African numbers. In addition, participants were unsure whether
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engaging in text messaging would come with incurred costs.
Therefore, participants’ hesitancy to use the provided numbers
could have negatively impacted participants’ willingness to
respond.

Our study reported a larger number of participants who had
tested positive for HIV responding to calls after seven days,
compared to the number of those who tested positive calling in
before seven days. This limited and delayed response of HIV
positive testers using the mHealth services is similar to the findings
in another study of HIV positive patients’ behaviour on receiving
SMS reminders to report to clinics for information about their viral
loads (20). It was concluded that while SMS had the potential to
reach large numbers of people quickly, it did not significantly affect
the turnaround time for patients reporting to clinics. Furthermore,
a concern that was raised in that study was that a reminder
message that lacked detailed explanations could cause undue stress
to the recipients, negatively impacting on their response time (20).
This concern is significant in that it could point to a reason for the
post-HIVST reaction time of participants in our investigation. It is
possible that increased levels of stress and fear caused by HIV-
positive readings and the perceived repercussions thereof, caused
delays in reporting results. Other possible barriers to using the
mHealth services, could be that in addition to being wary of the
costs associated with using their mobile phones, participants also
and/or had limited understanding of the expectations post-HIVST.
These possibilities were corroborated in the conclusions of a recent
similar South African study (23).

While the behavioural SMS messages intended to nudge
engagement with the mHealth platform, data showed that they
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had no impact in doing so, indicating the opposite impact of
behavioural messages on reporting that was recorded in a UK
study (14). The limited effect documented in our study suggests
that more simplistic and direct messaging could potentially yield
better engagement in the South African setting. Also, the relatively
high response rates from SMS prompts, regardless of the wording,
indicate that the impact of sending any SMS message may be
much greater than the wording of such messages. A study by
Bidargaddi N, et al, found that the context of participants
influenced when they were most responsive to prompts - for
example, in some contexts, on weekends responsiveness increased
within 24h when prompts were sent around lunch time (24).
Given that in South Africa such a range of contexts exists amongst
its people, more studies should be conducted to assess the extent
to which patterns related to time emerge (if at all) regarding both
inbound and outbound responses across different groups, the
results of which can inform further similar impact studies.
Unfortunately, technical issues with the mHealth system were
experienced during the study such as the system delaying in
sending messages in real time once the participant had been
registered, therefore affecting user interaction with the platform.
Amongst the other reasons, the system used different numbers to
prompt the participants response therefore leading to reluctance
in answering the call. Apart from potentially willing participants
being unable to participate in the study as intended, technical
difficulties have wider implications. Greve M, et al., explain that
too few pilot mHealth projects in low-resource environments are
able to progress to the sustainability stage, and this then hampers
the development of healthcare interventions, essentially placing
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universal health coverage at risk (25). The aforementioned
technical complications have also been identified by Mbunge E,
et Al in their review of the utilisation of mHealth in South
Africa during the COVID-19 pandemic, and they encourage the
revision of mHealth policies as well as political and fiscal
investments into the sustainability of mHealth (26).

In their investigation of the design and value of mHealth
platforms for HIV care, Marent B, et al. suggest that these
platforms are most effectively used by people who already were
aware of their HIV positive status (27). If this is indeed the case,
further investigation needs to be conducted into why this is so in
comparison to people who are unaware of their HIV status. The
results thereof ought to be used to inform the development of
mHealth programmes that are more feasible for sustained use by
first-time testers.

There is clear evidence that SMS reminders and outgoing phone
calls were acceptable and resulted in relatively high levels of HIVST
result self-reporting. This study adds to the evidence that mHealth
systems important role in

may have an engaging and

communicating with health system wusers. Nonetheless, an
important concern is the financial implications for users of HIVST
and mHealth services. Participants who did not receive prompts
were willing to pay around ZAR 50-70 for the HIVST, whereas
the large majority of those who were prompted selected the
cheapest option — ZAR 10-50. This suggests that the cost of
HIVST Kits, if higher than ZAR 50 could be a deterrent to future
uptake of HIVST in South Africa. Furthermore, one cannot out-
rule the possibility that some participated in the study because
they were given an HIVST for free and may in fact not be able to
pay for other HIVST kits. This implies that governmental subsidies
may be necessary to scale up and ensure high HIVST uptake.

Healthcare communication through mHealth platforms is
increasing, with trends exacerbated by health system changes
during the COVID-19 pandemic. This study evaluated a platform
using a combination of short message service and voice call
prompts to initiate HIV self-reporting and linkage to care around
HIVST. For HIV self-reporting and linkage to care to be
widespread and efficient, electronic health, also known as eHealth
methods, can play a key role in the health system moving forward.
Given the ubiquity of mobile phones, Mechael PN, as early as
2009, identified their value to mHealth in boosting communication
and access to information (28). Lupton D, takes the idea of
mHealth even further, in illustrating how with the inclusion of
contemporary digital technology, mhealth has the ability to benefit
not only patients, but societies and governments too (29). However,
while the opportunities to exploit the mHealth, possibilities in
providing healthcare are seemingly endless. There still remains
questions around what conditions encourage and create the
optimum usage of mHealth programmes and applications, in the
self-reporting of HIV status and ensuing healthcare.

4.1. Strengths and weaknesses of the study

One strength of the study was that it targeted young men and
women roughly equal in number and recruited a large number of

Frontiers in

10.3389/frph.2023.1073492

participants using street-based recruitment in urban Gauteng
Province; previous studies have struggled to engage men in
HIVST distribution and results reporting (30). According to
Chikovore’s findings, men preferred traditional medicine and also
that primary health care settings were not welcoming for them
(reference).

A limitation of this study is that the system did not permit
sharing of phone as the phone number of the participant was
used as a unique identifier. Thus, there is a need to explore
more improved mHealth systems that have a multiple-user
function that caters for various user identities to engage with the
system.

Using English as the sole medium of communication for this
study posed a serious limitation as some patients revealed that
receiving messages in English was problematic.

This study included a small number of people who responded
to the questions and was limited to one study region (Gauteng,
South Africa). Therefore, findings from this study may not be
generalizable to other settings in South Africa, or to other
country settings or larger populations.

HIVST empowers individuals to test and know their HIV status
privately, safely, and easily. It has been driven to complement, not
replace traditional HIV testing services to reach populations that
are otherwise not testing. This study demonstrated that HIVST is
feasible and acceptable to the target populations with uptake and
acceptance of tests being very high.

Reporting results from HIVST distribution programmes
remains one of the main barriers to wide-scale implementation
and acceptance of this testing modality. Implementers need to
weigh up the benefit of HIVST more easily reaching the target
population against the downside of not having the patients
actionable result immediately available. While self-reporting of
results being inherently biased, is not a true reflection of the
actual incidence rate, there still is value to be derived from this
approach as it provides estimates of incidence and linkage into
care.

Self-reporting HIVST results via an IVRS system positively
impacted the response rate. The automated nature of the IVR
system allowed for a consistent follow up across all tests
distributed, irrespective of whether the survey was responded to.
Patients drop off on IVRS calls as it progressed showed patient
reluctance to spend more than a minute following prompts and
answering survey questions, and this needs to be taken into
consideration in the further development of this self-reporting
SMSs
ineffective in increasing self-reporting, other factors like timing

mechanism. Furthermore, since behavioural were
of calls need to be considered.

Overall, IVRS reporting of results in self-testing programmes is
not ideal for HIVST programmes to overcome reporting problems.
It should be offered as part of a bouquet of options to patients/
clients to allow the end user to engage with a reporting tool of

their choice, if at all. Further studies are needed to evaluate


https://doi.org/10.3389/frph.2023.1073492
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Phatsoane Gaven et al.

which
effectiveness.

self-reporting tools have the highest impact and
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We describe the appropriateness and potential for effectiveness of three strategic
approaches for improving HIV care in South Africa: community-based primary
healthcare, local/community-based stakeholder engagement, and community-
engaged research. At their core, these approaches are related to overcoming
health inequity and inequality resulting from coloniality of power’s heterogenous
structural processes impacting health care in many low- and middle-income
countries (LMIC). We turn to South Africa, a middle-income country, as an
example. There the HIV epidemic began in the 1980s and its ending is as elusive
as achieving universal healthcare. Despite impressive achievements such as the
antiretroviral treatment program (the largest in the world) and the country’s
outstanding cadre of HIV experts, healthcare workers and leaders, disadvantaged
South Africans continue to experience disproportionate rates of HIV
transmission. Innovation in global public health must prioritize overcoming the
coloniality of power in LMIC, effected through the imposition of development
and healthcare models conceived in high-income countries (HIC) and
insufficient investment to address social determinants of health. We advocate
for a paradigm shift in global health structures and financing to effectively
respond to the HIV pandemic in LMIC. We propose ethically responsive, local/
community-based stakeholder engagement as a key conceptual approach and
strategy to improve HIV care in South Africa and elsewhere. We join in solidarity
with local/community-based stakeholders' longstanding efforts and call upon
others to change the current status quo characterized by global public health
power concentrated in HIC.

KEYWORDS

HIV care, community-based stakeholder engagement, community-engaged research,
South Africa, coloniality of power, care integration, LMIC, implementation science

Introduction

The 1978 Global Conference on Primary Health Care (PHC) produced the Alma-Ata
Declaration on achieving health for all by the year 2000. Forty years later, the Astana
Declaration reaffirmed commitment to this goal, while renewing attention to the
persistence of health inequalities and the unfulfilled need to implement the core
principles of Alma-Ata. The Astana Declaration also called attention to PHC as critical in
achieving health-related targets of the Sustainable Development Goals (SDG), which were
adopted in 2015 by the United Nations General Assembly. The SDG include ending the
HIV/AIDS epidemic by 2030 (SDG3 Target 3.3) and achieving universal health coverage
(UHC) for all (SDG3 Target 3.8) (1).
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Alma-Ata’s central goal of “health for all” was the product of a
global shift in political and social order connected to Western
European colonial rule ending globally, especially in Africa. This
shift brought to the forefront the devastating impact of former
colonial rule and post-colonial relations on the health of
oppressed, colonized populations, and the urgent need to address
health inequalities produced by colonization. Under colonial rule,
major disruptions in traditional community structures left
indigenous populations without the economic and social support
necessary to confront devastating endemic infectious diseases
(e.g, malaria), new epidemics were unleashed from external
sources (e.g., 1918 influenza pandemic), and large numbers of
displaced individuals and famine contributed to periodic
epidemics of local pathogens (e.g., African trypanosomiasis)
(2-4). Very limited health services were concentrated in large
cities where the minority of local populations resided, and mostly
focused on interrupting transmission of infection. The treatment
of disease among local indigenous populations was neglected,
subsequently stigmatizing them by characterizing them as threats
to public health and security (5, 6). These historical factors led to
healthcare deserts and social determinants that predisposed
further disparities.

The concept of coloniality of power was developed by Peruvian
sociologist Anibal Quijano during the latter part of the 20th
century (7).
apprehend the racial, political economic, social, epistemological,

It is defined as “a conceptual apparatus to

linguistic and gendered hierarchical orders imposed by European
colonialism that transcended “decolonization” and continue to
oppress in accordance with the needs of pan-capital (i.e.,
economic and cultural/symbolic) accumulation” (8). Globally, the
1980s  saw
dominated by neo-liberal macro-economic and social policies.

international aid and development initiatives

Structural adjustment programs were implemented which
accentuated rather than reduced social inequality and inequity in
low- and middle-income countries (LMIC). Austerity measures,
aimed at reducing budget deficits through devaluing local
currency and cutting public spending, particularly impacted
health systems and social care programs, which became default
areas for requisite cuts. Neo-liberal approaches brought new
forms of oppression and consolidated the coloniality of power in
the neo-colonial era. Resulting socioeconomic conditions and
structural violence proved favorable to the spread of the human
immunodeficiency virus (HIV) in LMIC, particularly in Southern
Africa and especially in Botswana, Eswatini, and South Africa.
Leveraging our experience in medical anthropology and
biomedicine to address biosocial aspects of the HIV epidemic in
South Africa, we describe key HIV care challenges in neo-
colonial LMIC; impacts of coloniality of power in South Africa’s
health system; and three strategic approaches with potential for
improving HIV care in South Africa and addressing coloniality
of power: community-based PHC (health system level), local/
community-based stakeholder engagement (civil society level),
(CEnR) (global health

implementation level). Given its prominence in the global health

and community-engaged research

stage and our professional experience in the country, we chose
South Africa as an example of HIV public healthcare in post-
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colonial LMIC. In our discussion and conclusion, we propose
coloniality of power as an overarching conceptual framework to
advocate for increased critical reflexivity and action to address
the coloniality of global health interventions among powerful
global health stakeholders/funders. We also advocate for using
stakeholder engagement (SE) as a key conceptual strategy for
effective and sustainable HIV care improvement in post-colonial
contexts.

LMIC consistently need to address the multiple challenges that
impact population health: prioritization of health problems; supply
of and access to goods, services, and human resources; and areas of
research and investments pursued. Colonialism and globalization
have appropriated resources and exploited labor in poor
countries, and low wages, economic precarity, and poor living
conditions all influence people’s vulnerability and capacity to
prevent infection and diseases. Inequalities and sustained poverty
influence when and where people seek and receive ongoing care
and the quality of that care. The continued transmission of
infectious diseases and the of non-
communicable diseases (NCDs) in LMIC (9) reflect the inability

of countries to address the underlying social and commercial

growing burden

determinants of disease (10, ), resulting in continued
vulnerabilities that place people at risk of different infections,
including HIV.

The deepened and sustained health inequalities today make the
driving principles of the Alma Ata declaration as relevant as they
were in 1978. Wealthier post-colonial middle-income countries,
as assessed by gross domestic product, in general have greater
income inequality; South Africa is the most unequal country in
the world. Marginalized and vulnerable populations, including
persons with HIV (PWH), continue to be left behind and seen as
the “target” populations of weak PHC efforts. Despite the
important global successes of HIV interventions (in South Africa:
45% decrease in HIV incidence between 2010 and 2020, 7-fold
increase in the percentage of PWH who are on antiretroviral
treatment, and >65% reduction in HIV-associated mortality
(12)), poorer, marginalized, and oppressed populations in LMIC
(as well as in high income countries) continue to experience
disproportionate rates of HIV transmission (13).

Demonstrating a Western technocratic worldview, the
approach of higher-income countries to eradicating HIV is
“Global
biotechnological” (14), often ignoring structural inequities. Global
public health funders and

measurable, discretely identifiable outcomes (e.g., disability-

North-centric, managerial, data-driven, and

technocrats have focused on
adjusted live years or DALYs) as a measure of impact, which has
ultimately driven health investments but has fallen short of more
comprehensive health benefits. To realize WHO’s aim for UHC
as the key catalyst for improving health equity, it is necessary to
transition from HIV selective or targeted and vertical approaches
to more integrated health system responses (15). In other words,

we need to continue to move further away from one-sided
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technocratic intervention models targeting cost-effective, short-
term results, to interventions that support democratic, integrated,
long-term approaches within sustainable healthcare systems. The
integration of single disease health programs at the PHC level
will empower countries to provide holistic healthcare.

Intertwined structural and institutional
shortcomings in South African
healthcare

South Africa, an upper middle-income country (per World
Bank 2022-2023
coloniality of power resulting in intertwined structural and

classification), provides an example of
institutional shortcomings. Under the apartheid system (1948-
1993), which strengthened the racial segregation begun under
colonial rule, the South African health system was characterized
by racism and geographic disparities, fragmentation, duplication,
and disproportioned focus on tertiary care while deprioritizing
PHC (16). Challenges in delivering quality care persist in the
post-apartheid era despite strong protection provided by the 1996
South African Constitution for the rights of all citizens and
residents to access quality healthcare.

Presently South Africa deals with an extraordinary burden of
disease and critical health system vulnerabilities. This includes a
dual HIV and tuberculosis (TB) epidemic “(about 17% of global
burden), high maternal and child mortality (about 1% of global
burden), high levels of violence and injuries (about 1.3% of
global burden) and increasing NCDs (about 1% of global
burden)” (17). Public health system vulnerabilities include its
aging and frail infrastructure, a substantial shortage of staff and
resources, unequal distribution of resources, management and
leadership crisis, negative staff attitudes, long waiting times,
unclean facilities, medicine stock-outs, insufficient infection
control, compromised safety and security of both staff and
patients, pull and push factors, and slow healthcare system
restructuring (18, 19). In this context, the health system’s
capacity to appropriately support and manage multiple health
programs (e.g., integrated healthcare) at the PHC level is limited,
particularly in marginalized and rural areas (20).

South African health policy has attempted to counter the
impact of coloniality of power on the system. The 1996
“Integration of Services Policy” aimed to make PHC services
more accessible and improve the efficiency of health service
delivery through an integrated care model. The goal of
integration remains elusive, however, while the need for equality
on access to healthcare continues to be pressing with a 27%
unemployment rate and 80% of 55 million South Africans
relying on the public sector for healthcare (21). Recently, the
National Health Insurance (NHI) initiative was launched to
reduce inequalities by improving access and quality of care for all
through expanded coverage. It remains unclear whether the NHI
initiative will be able to overcome health system challenges and
eventually achieve the goal of UHC. Presently, South Africa
continues to strive toward services integration given SDG policy
(22) and compelling evidence from the experience of integrating
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TB and HIV services, which has resulted in the reduction in
HIV and TB-associated mortality and morbidity (23).

Three strategies to support South
Africa’s care integration

We propose local/community-based SE, Community-based
PHC, and CEnR as complementary strategies for the effective
and sustainable integration of health services and improvements
in HIV care. Adopted as an implementation strategy by the 1996
Integration of Services Policy, community-based PHC already
uses local/community-based SE. The synergy between these two
strategies could be furthered by using CEnR to design, deliver,
and evaluate health services. This triad can address coloniality of
power in healthcare by effectively promoting a democratic, less
hierarchical approach to key health interventions such as care
integration. Below we define and describe each of these strategies,
starting with the one we consider to be indispensable in
healthcare services and research: local/community-based SE.

Local/community-based stakeholder
engagement

In healthcare SE plays key roles as an ethical approach to and a
methodological strategy for HIV care research and improvement
and for care integration. We define stakeholder as any person or
group of persons “who is responsible for or affected by health-
and healthcare-related decisions that can be informed by research
evidence” (24). Stakeholders are diverse, and may include
patients, government health officials, local and international
health experts and researchers, health activists, community
engagement leaders from health non-profit sector, traditional
health practitioners, and community health workers.

We understand SE in healthcare as the involvement of people
who have a stake in health, those affected by or those who can
affect decisions informed by research evidence. SE involves
multiple communities and people in different intersecting
positions of power, and comprehensive SE can successfully help
to leverage local resources and community support of programs
while addressing concerns related to agency, needs, and trust of
the people receiving healthcare. Health ethicists have also argued
that SE is a necessary component of global health and HIV
research seeking health equity (25) and that ethical goals of
engagement should include a) generating research topics and
questions that reflect communities’ needs, and b) promoting
research translation into tangible benefits to communities (26).

Our approach to SE in this article is localized since effective
community engagement (CE) is shaped by local conditions and
culture (27, 28). We use “local” when referring to SE to denote
stakeholders who are based in the same country (or region in
some contexts) where the community of interest is located (i.e.,
civil society), as opposed to other possible stakeholders who may
be outsiders to the country or region. Community-based
stakeholders are local and based in the community of interest

frontiersin.org


https://doi.org/10.3389/frph.2023.1116813
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Ordodriez et al.

(i.e, people at the grassroots within communities), while local
stakeholders do not need to be grassroot.

Different types of theoretical frameworks or approaches have
been used to advance SE, usually falling in two general rationales
or “meta-narratives.” A health services or utilitarian perspective
understands SE as a tool to achieve more acceptable and
appropriate  health while the justice
perspective emphasizes and development of

interventions, social
empowerment
communities (29). In practice, the utilitarian and social justice
rationales often merge, providing a balance between the interests
of the public health stakeholders and communities.

SE is beneficial to health interventions and possibly necessary
for achieving and sustaining health equity (29-31). In the context
of LMIC, a 2017 review of systematic reviews on “the
effectiveness of community engagement and participation
approaches in LMIC” found moderate to limited strength
evidence of these approaches being viewed as important in LMIC
healthcare settings and playing a role in successful health
intervention delivery (32). This review also found that achieving
community ownership and empowerment greatly impacts on
sustainability of engagement and participation (32). Although the
strength of the effectiveness of CE evidence in this review was
“moderate to limited,” and despite the lack of a more coherent
body of evidence about the nature of CE and its contributions to
performance of science programs in LMIC (33), CE appears to be
decisive in improving performance of some science programs (34).

Interactions between global public health programs and
stakeholders include securing access and permission, seeking
cooperation and collaboration, fulfilling regulatory and ethical
requirements, and shaping research strategies and the translations
of their findings into policy or practice (34). However, these
interactions can often be “motivated disproportionately by the
interests and goals of the scientific programs and less by the
need to elicit and understand their implications for stakeholders”

(34).

funders, technocrats, and health system leadership to transcend

Researchers argue that more support is needed from

from limited engagement that informs and/or consults with local
stakeholders (seen often as tokenism), to a mode of engagement
that enables and promotes higher levels of participation
(involvement, collaboration, and empowerment levels) (35, 36),
with potentially higher effectiveness and sustainability (29).

Community-based primary health care

The community-based PHC model plays a key role in care
integration in South Africa. The National Health Act 61 of 2003
formalized local community participation in PHC by mandating
the establishment of health committees at all PHC facilities (37).
However, this strategy has limitations due to inadequate
provision of responsibility and authority and the lack of capacity
support to the health committees linked to clinics (38).

The effectiveness of community-based PHC in Africa is tied to
political commitment to and inclusion of Community-Oriented
Primary Care (COPC) in policy (39). The COPC approach
(a variation of Community-based PHC guided by data gathered
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within the community) was pioneered in 1940s rural South
Africa and enabled the strong integration of primary health,
community medicine, and CE. Care integration has been key in
re-engineering South Africa’s UHC and PHC strategies (40), and
is perceived as compatible with Community-based PHC.
Integration of HIV, TB, and PHC in South Africa has been
welcomed, with comprehensive case management, better client-
nurse interactions, and reduced stigma all perceived as benefits of
integration by stakeholders, notwithstanding challenges in terms
). One South African
study showed that community health workers “managed to easily

of staff workloads and waiting times (

move from a HIV/TB focus to providing a comprehensive range
). Although
limited information is available to understand community

of services across health and social conditions” (

involvement in priority setting, planning and decision-making in
stakeholder
participation in PHC has emerged as of great importance to
realize UHC and the NHI (38).

development and implementation of services,

Community engaged research

CEnR is the umbrella term used for many different
participatory approaches and methodologies, covering a spectrum
of research approaches driven by the level of community
inclusion and engagement, including community-based
participatory research (CBPR) - the most cited approach
(41).The origins of CEnR in Western academia date back to the
1940s with Kurt Lewin (northern tradition) and later Paulo
Freire and Orlando Fals Borda (both representing the southern
tradition) (42). CEnR has been recognized as key in all aspects of
the process needed for developing and implementing programs
in health (38)

). Yet, the historical structures and processes of

and interventions and to overcome health
disparities (
academic health centers, including complexities of review boards
operation, accounting practices and indirect funding policies, and
tenure and promotion path, are a major barrier toward a
translational CEnR agenda (43).

Longstanding  partnerships  between  academia  and
communities impacted by HIV have paved the way for CEnR in
HIV (44). In South Africa, CEnR has been a logical approach
given the country’s history of anti-apartheid activism and
participatory ethos of political change, with many communities
embracing participatory principles of collective action and
mobilization (45). “Training for Transformation” is an example
of a critical pedagogy participatory research methodology
developed in the anti-apartheid context (46). There have been a
significant number of HIV studies using participatory approaches
and methodologies in South Africa in the past decade, addressing
issues such as inequality and cultural differences, HIV drug
adherence, welfare plans, and reduced HIV incidence (47-50).
Nonetheless, barriers to the implementation of CBPR and good
participatory practices continue and the extent of participation is
highly variable, causing CEnR to be “often partially or

incompletely implemented” (44).
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Discussion and conclusion

Related healthcare integration efforts in South Africa show
some degree of effectiveness and ample acceptance among
stakeholders, as well as the importance of broad base SE.
Regarding Community-based PHC, a sub-Saharan Africa review
found that community healthcare workers are providing a variety
of important services to community-based HIV care, despite
challenges related to training, resources, and supervision (51).
The engagement of local/community-based stakeholders has also
been consistently identified as beneficial in health interventions,
with a continental-level analysis identifying the need for broad
base and multisectoral stakeholder consultation for effective
development of human resources for health strategic plans (52).

The future: endemic HIV, integrated
healthcare, and epistemic freedom

Community-based health hinges on the input, expertise, and labor
of community members. To achieve healthcare system improvement
and equitable access to healthcare for PWH and all community
members, meaningful, generalized, and sustainable SE, including of
community-based stakeholders, is necessary. Biomedical research and
implementation science cannot have a fully effective or sustainable
impact on clinical outcomes, programmatic development, or public
health measures without authentic CE. Too often scientists address
concerns that are irrelevant to the community or test solutions that
were not developed in partnership with community-based and local
stakeholders. These same scientists then find themselves confused as
to why so many interventions fail in the real world.

Strong and broad SE is also key for HIV care improvement as
the virus and disease transition to endemic status (15). Stakeholder
involvement, particularly of community-based members and local
health experts, needs to promote higher levels of participation,
including involvement, collaboration and empowerment (29) and
have the standing of an ethics requirement. This will support
challenging the coloniality of power, which persists in global
public health interventions and global health education in HIC
(53). Increased, sustainable participation can uplift the “epistemic
virtue” of local, community-based stakeholders by acknowledging
and accepting the value of their knowledges and experiences
(e.g., traditional and indigenous health knowledges (18)). In
other words, truly inclusive SE would also support Ndlovu-
Gatsheni’s (54) call for epistemic freedom in Africa.

Conclusion

To approach healthcare and end the HIV epidemic (SDG3)
holistically, we need to move beyond single disease approaches to
integrated healthcare and ethically responsive SE, with emphasis
on local (non-external) and community-based (grassroots) actors.
Despite progress (34), there is still critical need for a paradigm
shift toward a horizontal approach in global health structures and
financing (e.g, PEPFAR, Global Fund, National Institutes of Health,
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Gates Foundation) to effectively respond to future endemic HIV,
emerging infectious diseases, and the continued high levels of
Health
programs that emphasize particular diseases and strategies run a

communicable and non-communicable chronic diseases.

continued risk of failing to reach goals as specific agendas are set
aside as new challenges emerge. We see Community-based PHC
and CEnR as effective, appropriate, and practical strategies that, in
synergy with local/community-based SE, can produce tangible
results such as local communities influencing “problem framings,
program goals, and other key decisions” (55).

Innovation in global public health must address overcoming
the coloniality of power in LMIC effected through the imposition
of development and healthcare models conceived in HIC in the
interest of pan-capital accumulation. We propose coloniality of
power as a conceptual overarching framework and local/
community-based SE as both a key ethical approach to and a
methodological strategy for HIV care research and improvement.
Some concrete innovation steps are including more leaders from
LMIC in central, key decision-making roles in top global health
structures, calling funders to fully cover costs and time of CE,
and requiring rigorous evidence of appropriate local/community-
based SE and CEnR as condition for funding and renewal.

We join in solidarity with community-based and local
stakeholders’ efforts, and call upon others to change the current
characterized by global public

status  quo health power

concentrated in HIC.
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Differentiated service delivery is recommended to improve the uptake of HIV
testing and treatment for people living with HIV. One service delivery option yet
to be fully capitalised on is community pharmacies. There are approximately
3,580 registered community pharmacies in South Africa. A total of 1,110 (31%) of
these pharmacies are corporate chain pharmacies located in cities and towns,
the remainder are individually owned, many of which are in less populated
poorer settings. Community pharmacies traditionally play a pivotal role in
providing health education to the populations they serve and are the first point
of contact for people seeking health services, offering more convenient opening
hours and shorter waiting times than public sector clinics or private doctors. As
a result, patients regularly seek a variety of sexual and reproductive health
services at community pharmacies such as self-testing devices for HIV,
treatment for sexually transmitted diseases, and an array of reproductive health
services, spanning emergency contraception to fertility advice, often signifying
HIV risk. This has presented an opportunity for community pharmacies to
provide access to HIV prevention and treatment to ensure the targets for HIV
services set by international agencies and local government are achieved.
Despite obstacles experienced with the expansion of the community
pharmacist’s role, exploring the potential of pharmacies to mediate the existing
challenges with HIV service delivery has emerged as an important resource.
Assessing the South African communities’ specific HIV treatment needs and
willingness to access HIV services from community pharmacies will benefit from
additional research.

KEYWORDS

antiretroviral therapy, pre-exposure prophylaxis, post exposure prophylaxis, PIMART,
primary care drug therapy

1. Introduction

Although there has been international commitment to achieving the Joint United
Nations Programme on HIV/AIDS (UNAIDS) goals, considerable work needs to be done
to ensure the 95-95-95 targets for HIV services are met by the year 2025. By the end of
2021, 85% of people living with HIV (PLHIV) knew their status, of these, 75% were
accessing antiretroviral therapy (ART), and 68% of PLHIV were virally suppressed (1). In
sub Saharan countries generally, there are various reasons (socio-economic, contextual

105 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/frph.2023.1173576&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/frph.2023.1173576
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/frph.2023.1173576/full
https://www.frontiersin.org/articles/10.3389/frph.2023.1173576/full
https://www.frontiersin.org/articles/10.3389/frph.2023.1173576/full
https://www.frontiersin.org/articles/10.3389/frph.2023.1173576/full
http://orcid.org/0000-0003-3597-1643
https://www.frontiersin.org/journals/reproductive-health
https://doi.org/10.3389/frph.2023.1173576
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Nyamuzihwa et al.

and behavioural) for the lag in reaching the 2025 targets (2). South
Africa in particular has the largest HIV programme in the world
with an estimated 74% of PLHIV on ART; however, more than 2
million South Africans who are HIV positive are not on ART
(1). Despite the significant gains South Africa has made in
providing access to HIV testing and treatment, gender inequality
in accessing HIV services, geographical factors, and socio-
economic factors could delay the achievement of the 95-95-95
targets by 2025 (3). To galvanise engagement in HIV testing and
treatment as well as to reach underserved and hard to reach
of HIV
populations and PLHIV needs to be addressed (4). One way of

populations, the authentic experience susceptible
doing this is through differentiated service delivery (DSD).

The World Health Organization advocates DSD to support the
cascade of care for PLHIV as well as those who are vulnerable to
infection (5). This approach envisions optimising HIV care
particularly for patients in low income countries as well as
providing a more individualised service to HIV patients (6), in a
manner that minimises strain on health systems. In the Decision
Framework for Antiretroviral Therapy Delivery, the out-of-facility
individual model promotes the use of spaces beyond the
traditional hospital or clinic facilities. One such alternative space
is the community pharmacy (7).

Globally, community pharmacy operations and offerings differ.
In South Africa, community pharmacies retail both prescription
and over-the-counter medication in addition to providing health
advice. Ilardo ML and Speciale A (2020) explain that community
pharmacists’ services are “relatively under-utilised” and this is
largely due to the public perception of them as retailers and their
exclusion in healthcare policies. Notwithstanding these factors
that undermine the profession, the community pharmacist apart
from dispensing medicine can also serve as an educator and
facilitate treatment adherence (8). A recent systematic review of
studies conducted across the world, indicated that interventions
driven by community pharmacists have indeed led to a boost in
adherence and patients’ ability to manage chronic conditions
Another study which
surveyed health professionals in rural Australia also concluded

such as hypertension and asthma (9).

that a large majority (73%) of health professionals advocated for
expanded healthcare services to be delivered through community
pharmacies. Upon comparing professional groups in this study,
doctors were only half as supportive, citing fears that community
pharmacists lacked the specific expertise required to provide
accurate diagnoses and medical advice, although no evidence was
supplied to validate their concerns (10).

Community pharmacies often provide extended services and
convenience, when compared to other health facility offerings,
especially primary care clinics, with many countries reporting
growing patient acceptance of community pharmacies’ role in
providing care (11). The increasing acceptability of community
pharmacies is critical in the South African context, where,
despite the advances that South Africa has made in the
identification and treatment of HIV, further attainment of
treatment and prevention targets are hampered because over-
burdened primary clinic facilities are unable to meet patients’
healthcare needs (12). Community pharmacies in South Africa
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can provide routine HIV testing and treatment services to
alleviate some of the public health facilities’ constraints and
service delivery barriers such as extended waiting times, high
patient to healthcare worker ratios, and the dependence on
healthcare personnel in clinics and hospitals (13). Furthermore,
community pharmacies are not stigmatised and are frequented
by many of the harder to reach population groups such as men
and young women (14, 15).

The ownership of community pharmacies in South Africa was
historically restricted to registered pharmacists. However, in 2003
regulations opened the ownership of community pharmacies to
lay persons under the direct supervision of a responsible
pharmacist, fuelling the emergence of corporate community
pharmacy chains, and subsequent expansion in the number of
pharmacies (16-18).

According to the 2021 South African Pharmacy Council
(SAPC) records, approximately 3,580 community pharmacies are
registered in South Africa. These pharmacies have multiple urban
and rural locations. The geographical distribution of these
community pharmacies is aligned with population occupancy
and economic contribution—in other words, there is a greater
number of pharmacies in more populous areas and in those
). This implies that
rural areas which are generally poorer and have smaller

which have more robust economies (19-

populations have not seen the same expansion in pharmacies in
comparison to urban settings. This trend is also identified by
Moodley and Suleman (18), and further illustrated in R
where the total number of community pharmacies is highest in
Gauteng, the most populous province (22) and lowest in
Northern Cape, the province with the smallest population (22).

Approximately 1,253 (35%) of the registered community
pharmacies are located in Gauteng Province. Furthermore, around
1,110 (31%) of community pharmacies are corporate pharmacies
and the balance are independently owned. The proportion of
corporate versus independent community pharmacies is highest
in Gauteng (40% vs. 33%) and Western Cape (21% vs. 11%).
The converse is true for the other seven provinces which have a
higher proportion of independently owned community
pharmacies. An estimated 40% of independent community
pharmacies are in rural underserviced communities (23).

The number of community-based pharmacies is steadily
increasing in South Africa. In 2020 and 2021 alone 648 new
community pharmacies were opened in South Africa and the
possibility of increasing healthcare services to the wider
population via these pharmacies looks promising. The major
corporate chain pharmacies in South Africa currently are Clicks
and Dis-Chem pharmacies with 618 and 183 pharmacies
respectively nationwide (24, 25). Due to their huge revenues,
both Dis-Chem (operating profit of ZAR1.5 billion in 2022) and
Clicks (operating profit of ZAR3.3 billion in 2022), have further

growth strategies to increase their networks countrywide.
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PHARMACY DISTRIBUTION PER PROVINCE

m Eastern Cape ® Free State

= Mpumalanga ® North West

12

/b

2

3 in
9
- N
I O Hm

166

~
~

EliEm .
TOTAL PER PROVINCE CORPORATE-OWNED PER INDIVIDUAL-OWNED PER
PROVINCE PROVINCE

FIGURE 1
Pharmacy distribution per province in South Africa.

Gauteng

® Northern Cape

n

KwaZulu-Natal = Limpopo

® Western Cape

48

N
o~
I H

I 30
200

I

Bty

I s

B s

I :::

Notwithstanding their expansion, one drawback particularly
for the growth and sustainability of independent pharmacies is
the lack of uniformity regarding co-payment amounts for
medically insured customers (26). To prevent the collusion of
corporate pharmacies and medical aids in implementing
designated service providers (DSPs) which resulted in patients
paying heavy co-payments at pharmacies outside the DSPs, the
Council for Medical Schemes published regulations which
undesirable (27). While,

initially, this has tremendously assisted independent pharmacies

declared these business practices
to continue operating in underserviced areas, the regulations are
being held in abeyance until the matter is heard by the appeal
committee (23).

3. Expanding the role of the
community pharmacist

Gray et al.,, 2019 claim that the pharmaceutical profession is
evolving from primarily dispensing and compounding to a more
(17).

Pharmacists and pharmacy based nurses already perform

patient orientated primary healthcare provider role
immunizations and screen for a substantial number of conditions
including but not limited to hypertension, diabetes, HIV and
cholesterol (15). A survey of a group of South African
pharmacists showed that while pharmacists were willing to
expand their professional services, this extension of services

would need to be accompanied by upskilling (28).
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There are some pathways available to pharmacists wishing to
upskill and expand their professional services. As per the
regulations relating to the scope of practise of pharmacy (29)
pharmacists can complete primary care drug therapy (PCDT)
supplementary training offered by several tertiary institutions.
The training which was first introduced as early as the 1990,
aims to equip pharmacists with the necessary skills for
comprehensive patient management at primary care level. Upon
successful completion of the training, a PCDT pharmacist is
granted a Section 22A(15) permit by the Director General of
Health which will authorise the pharmacist to diagnose, prescribe
and administer medicine for selected conditions in line with
primary healthcare level standard treatment guidelines and the
essential medicine list. Such conditions include management of
chronic conditions such as hypertension and diabetes as well as
prescription of antiretroviral post exposure prophylaxis (PEP) to
health workers. Currently this list does not include the
management of ART.

In 2018, pharmacy the
independent pharmacy groups and the corporates, approached
the Southern African HIV Clinicians Society (SAHCS), a large
well-respected professional group responsible for local treatment

interest groups, representing

guidelines and advocacy, for guidance on how they could
support the prescription of antiretroviral medication through
pharmacies. SAHCS subsequently developed a Pharmacy
Initiated Management of Antiretroviral Therapy (PIMART) short
course for pharmacists and pharmacy-based nurses with the
guidance of infectious diseases specialists. The PIMART course

frontiersin.org
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which was approved by the SAPC in June 2020, allows
appropriately trained pharmacists and nurses working within
their pharmacies, to prescribe antiretrovirals as pre-exposure and
post exposure prophylaxis, and for treatment, according to a set
of adapted Department of Health guidelines, with clear referral
pathways. Pharmacists and pharmacy based nurses who have
completed the course are currently awaiting approval of Section
22A(15) permits by the Director General of Health which will
authorise them to initiate and manage patients on ART. The
expansion of the role of the community pharmacist in providing
access to ART could see an improvement in HIV testing,
prevention and treatment in South Africa.

4. Community pharmacies as a
potential platform for HIV products
and services

Pharmacies in low- and middle-income countries are often the
first point of contact with the healthcare system and the most
consulted health-care providers (30-33). The increased number
of community pharmacies bodes well for South Africa as most of
these pharmacies are located in areas easily accessible by the
general public such as transport hubs and community shopping
centres, potentially increasing access points for HIV service
delivery. While there remains an unequal distribution of
community pharmacies between rural and urban areas, they
remain a very important potential option for providing HIV and
sexual health interventions particularly to under serviced
communities that have limited access to healthcare.

In the face of health-sector shortcomings and the impact of
unanticipated disasters like the COVID-19 pandemic which
disrupted public health services such as HIV and tuberculosis
testing and reproductive health services (34), exploring the
potential of pharmacies to mediate the existing challenges has
emerged as an important resource. Data analysed from the public
sector indicated a 22% decline in HIV testing, a 26% decline in
tuberculosis Gene-Expert tests conducted and a 6% decline in
the period March 2020 to
December 2020 (35). The gap in healthcare access was filled in

contraceptives prescribed for
part by people accessing services from pharmacies (34).

In a recent review conducted to evaluate the potential of
pharmacy-delivered HIV services in sub-Saharan Africa, there
was in increase in uptake of HIV self-tests and in some
instances, particularly where people engaged in risky sexual
behaviour pre-exposure prophylaxis (PrEP) was sought out more
at private pharmacies than at clinics (15). Whilst the reviewers
acknowledged that this was early evidence it did suggest that
pharmacy-based HIV service delivery models were possible and
largely accepted by clients without compromising clinical
outcomes (15). Furthermore, during the COVID-19 pandemic, in
some Eastern Mediterranean Region countries where clinics were
closed, pharmacists played a pivotal role in providing guidance
on the management of sexual and reproductive health issues (36).

Assessing the South African communities’ specific HIV
treatment needs and willingness to access their HIV medication
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from community pharmacies will benefit from additional
research. This was demonstrated by Zhu et al, who in their
survey driven investigation found that while patients felt
comfortable about pharmacists prescribing PrEP, there were also
barriers to be overcome before this practice could be fully rolled
out (37). A similar conclusion was also reached in another study
which indicated that whilst accessing sexual and reproductive
health services at pharmacies was viable especially for at risk
groups, integrating sexual and reproductive health services into
the traditional pharmacy workflow and policy concerns were
other obstacles that needed to be resolved (38).

5. Conclusion

Community pharmacies present a unique opportunity to help
South Africa alleviate the burden on public health systems as
well as to overcome the challenges in HIV testing and treatment
in South Africa. Given the
pharmacies across South Africa, these facilities can increase

development of community
access to HIV treatment particularly in vulnerable and hard to
reach groups. In so doing, South Africa could stand a better
chance of achieving its 95-95-95 goals as envisioned by UNAIDS.
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