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Abstract 

Background

Healthcare system present several barriers impacting on Pre-Exposure Prophylaxis (PrEP) 

utilization amongst young females. To overcome these barriers, there are strategies that 

could be employed to improve PrEP performance. Within healthcare system, registered 

nurses play critical role on PrEP utilization, however their perceptions on barriers and 

strategies have not been explored and described in this setting. Therefore, this paper 

aimed at exploring, describing and contextualizing registered nurse’s perceptions on 

health systems barriers and strategies regarding PrEP utilization amongst young females.

Methods

Qualitative, explorative, descriptive and contextual method was used to explore and 

describing registered nurse’s perceptions on healthcare systems barriers and strategies 

regarding PrEP utilization. Purposively sampled participants for focus group discussions 

and data was analysed using reflexive thematic analysis.

Results

Barriers and strategies regarding PrEP utilization were reported as themes which emerged 

with eight sub-themes. Which included; healthcare system structure, healthcare providers, 

health promotion and medication barriers and strategies. Healthcare system structural 

barriers included limited PrEP access, healthcare workers related comprised training, 

competency and staffing while health promotion included poor awareness, inaccurate 

PrEP information, HIV-ART related stigma. Pill related barriers were side effects, contrain-

dication and monitoring burden crucial to be addressed to enhance PrEP usage. More-

over, strategies such as increased access, PrEP integration to existing HIV, FP services, 

Department of Education and training of nurses on PrEP would assist to overcome these 

barriers. Proactively managing side-effects, increased awareness, using media platforms 
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to disseminate information, quality counselling and three-monthly injectable PrEP for the 

success of desired utilization amongst young females.

Conclusion

Findings reported healthcare system structure, healthcare providers, health promotion and 

medication barriers and strategies affecting utilization of PrEP voiced by registered nurses 

within focus group discussions.

Introduction
PrEP is an HIV prevention antiretroviral medications prescribed for uninfected individuals who 
are at a high risk of contracting HIV infection [1]. While the rate at which patients at increased 
risk of being infected with HIV accept the initiation of a PrEP pill refers to “uptake” and there-
after, the rate at which those who accepted PrEP pill initiation and constantly continued to 
take it uninterruptedly refers to “retention” [2]. PrEP was approved by United States Food and 
Drug Administration in 2012. Following that, the guide on prescription and criterion on which 
patients qualifies for PrEP pill serving as an official document supporting healthcare profession-
als in implementing PrEP in practice was issued by Centre for Disease Control and Prevention 
[CDC] in 2014 [3]. Thus, World Health Organization (WHO) made emphasize on providing 
“tenofovir disoproxil fumarate-based oral PrEP” and incorporating it in to the healthcare system 
for key populations such as young females as part of HIV prevention strategy in 2015. However, 
healthcare system can present various barriers that impact the ability of registered nurses to 
effectively support the utilization of PrEP amongst young females who accounts for 25% of new 
HIV incidences globally [4]. Highlighting the significance of addressing major barriers impact-
ing negatively into upscaling the utilization of PrEP and strategies thereof.

Despite the approval of PrEP, only few countries in Sub-Saharan Africa which is the region 
with the highest prevalence of HIV, have laws or systems in place to implement PrEP [5]. Thus 
the national experts along with national regulator, the South African Health Products Regu-
latory Authority (SAHPRA), recommended that healthcare systems and healthcare providers 
improvement strategies should be implemented to upscale PrEP as they would address chal-
lenges or barriers [1,6].

Although SAHPRA emphasized the need to address healthcare systems and the healthcare 
providers related barriers to improve utilization of PrEP, several studies undertaken globally 
among male patients, men who have sex with men, gay, cisgender, transgender, and Black 
cisgender women and men that have emphasized factors influencing the use of PrEP as the 
utilization remains low. These components included risky sexual activity, partner’s HIV status, 
structural variables (cost, help with doctor visits and medication payments), HIV stigma and 
relationship status, partner’s HIV status, and clinical aspects (side effects). Aside from racial 
and ethnic inequalities, other obstacles included the PrEP regimen, challenging access to PrEP 
prescribers, challenges scheduling visits, picking up medications, and communicating with 
PrEP prescribers. Concerns about the technical quality and sufficiency of PrEP services, lack of 
awareness and diffusion of PrEP, stigma associated with sexuality, and cultural and social norms 
that discourage conversation about sexuality [7,8]. The structural ones were far from health 
care facilities, scheduling conflicts, high drug costs, inadequate health insurance coverage, lack 
of knowledge of PrEP among medical providers, low perceived risk of HIV, and worry about 
side effects are some of the issues that patients face. medical engagement is hindered by organi-
zational, logistical, linguistic, and cultural constraints as well as a shortage of competent trans-
gender treatment [9–20]. The meaning drawn from these studies is that there are several factors 
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affecting PrEP utilization amongst different key populations however did not address healthcare 
system barriers and improvement strategies from registered nurses’ perspective.

Additionally, research carried out in Southern Africa among transgender women and men 
who have sex with men and individuals in HIV sero-discordant partnerships identified hurdles 
to the use of the PrEP tablet. These obstacles included a daily dosing schedule that was incon-
venient, the need to stop taking 90-day medications, unfavourable reactions from partners, and 
stigmatizing health services. Individual factors that affect the use of PrEP include awareness of 
the medicine and belief in its efficacy, fear of HIV, and stigma around the use of the drug [16,17]. 
Moreover, there have been few studies investigating AGYW’s experiences using PrEP, including 
compliance, persistence, and discontinuation in SA. This study’s findings mentioned difficulties 
taking pills, social opposition, or stressful or unexpected events. Feelings of disappointment or 
failure since you cannot continue use of PrEP, stigma associated with it, a decline in motivation, 
cultural challenges such conflicts with coming-of-age traditions, and a lack of family support. 
These studies confirms that PrEP utilization is affected by multiple elements, however the 
healthcare system has not been explored to depth from nurses’ perspective.

Further studies conducted in SA reported that the country has approximately one in ten 
people on PrEP medication in 2020 [1] suggesting that utilization of PrEP is remaining low 
and there is a need to explore the healthcare system barriers and strategies of PrEP utilization. 
Specific to Gauteng province [21] study reported that, only 7% of Adolescent Girls and Young 
Women (AGYW) between the age of 15 to 24 years and tested HIV negative were initiated 
on PrEP over four years period (2017 to 2020). While retention of AGYW already enrolled 
into PrEP drastically dropped to 27% on month however, there were no recorded barriers and 
strategies to improve the reported poor PrEP utilization. Suggesting that, performance of both 
the enrolment and retention amongst AGYW on PrEP pill is lacking behind in this setting, 
however, did not report any studies addressing barriers and strategies. Hence there is high 
number of new HIV infection rate amongst key population including young females aged 
15 to 24 years. Over and above that, study by [21] highlighted that there is an urgent need 
of interventions addressing healthcare systems barriers and strategies for PrEP. These inter-
ventions should be obtained from registered nurses’ perspective to improve PrEP utilization 
since there are limited studies addressing this gap. Considering that, the “voices” of healthcare 
professionals particularly registered nurses are golden to explore healthcare systems’ barriers 
and strategies for improved PrEP utilization.

It is in this context considering the above-mentioned aspects, the present study would 
focus on exploring and describing healthcare system barriers affecting utilization of PrEP 
amongst young females from registered nurses’ perspective. Wherein the focus of the study 
was in Gauteng Province.

Materials and methods
This study was approved by the University of Pretoria ethics committee with reference num-
ber 244/2021. Moreover, written letter of approval was obtained from Johannesburg health 
district research committee with reference number GP_202107_007. Clinics’ managers and 
registered nurses voluntarily signed consent forms to participate in this study. Implying that 
participants in this study consent for their participation through formal written, voluntarily 
signed and witnessed consent form prior data collection as there were no minors included.

This study employed qualitative, exploratory, descriptive and contextual methods to explore 
and describe healthcare system barriers affecting utilization of PrEP amongst young females 
from registered nurses’ perspective in Gauteng province. The nature of focus group discussions 
conducted was explorative, as researchers had no evidence-based knowledge about the registered 
nurses’ perception regarding healthcare system barriers and strategies for PrEP utilization`. 
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Thus, exploring the participants’ lived experiences was important and a descriptive approach is 
used to observe, describe, and document registered nurses’ perceptions as they naturally share 
them. Non-probability purposive sampling approach was used to purposely select registered 
nurses with minimum of one year expirience in PrEP counting backwards according to their 
rotation roster. Meaning the selection of four [3] to eight [22] registered nurses were from the 
day of data collection counting backwards until the last count. The researchers acknowledges 
that HIV, including its prevention interventions such as PrEP, are continuously under research 
and as such, their guidelines change rapidly. Implying that for those who have been offering 
PrEP services for a year and above, their knowledge was perceived to be sufficient to share qual-
ity data. For participants to be recruited, they were also required to be affiliated with statutory 
body, the South African Nursing Council, working at selected Gauteng Province clinics and 
voluntarily signed consent form. Prior to data collection, researchers developed focus group 
discussion guide using available literature. The tool was tested through pilot study (4 registered 
nurses in two groups) to determine the time needed for each group discussion and establish if 
the probing questions will report what the study has intended to achieve. Duration of 45 to 60 
minutes of discussion using the guide was established as sufficient duration to hold FGD and 
results of pilot study was included on final findings of this study.

Five focus group discussions were conducted with four to eight registered nurses in each 
group discusion and total number of participants from the five-focus group discussion was 
thirty [23] considering five [5] clinics. Data was collected until saturation was reached, which 
is the point at which the participants do not share more data or no new information is arising 
when data is collected. All the focus group discussions conducted were audio recorded, field 
notes were also taken during discussion to complement and reflect the actual perceptions 
shared. The audio recorder is kept at the research unit within University of Pretoria under 
strict security and will be kept for 15 years ([until 2038) for verification and audits purposes. 
These focus group discussions were conducted from the 1ST to 28th of February 2022 and the 
final analysis was accessible on the 1st of December 2022 for research publication purposes. 
For confidentiality purpose, participants were attributed by numerical values, implying that 
they were referred to Participant 01 to participant 30 from the first registered nurse in focus 
group discussion one up to five. Moreover, the focus group discussions conducted lasted for 
60 minutes at average exploring healthcare system barriers and strategies for PrEP utilization 
amongst young females from registered nurses’ perspective. The qualitative data analysis 
started simultaneously with the data collection. Following that, the recorded focus groups 
discussions were transcribed and analyzed using reflexive thematic analysis by three data 
co-coders who independently analysed this data. The co-coders shared findings amongst 
themselves to reach consensus on the final themes and sub-themes of this study.

Data was collected at clinics that are geographically located within the townships of Gauteng 
province rendering primary health care services to the economically stable communities or 
townships surrounded by informal settlements which form part of the communities served in 
these clinics. However, Clinic E renders healthcare services to only one township because of its 
geographical location which is very close to the biggest city in the province and is more urban. 
The care system is accessible covering all age groups, gender, and conditions. These clinics are 
receiving clinics for all the referring low-volume facilities around them. The clinic with the high-
est headcount according to the Johannesburg Health District Web-DHIS reported on the 31st of 
November 2021 was Clinic D [n = 22 545], followed by Clinic B (n = 13 569), then Clinic C (n = 
12 666), followed by Clinic A (n = 12 011) and the lowest was Clinic E (n = 11 245).

The researchers employed strategies of trustworthiness to ensure accuracy of the findings 
through prolonged engagement with participants, wherein two meetings were held before 
data collection to establish good relationships and explain the purpose of the study in-depth. 
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Additional to that, findings were shared with participants to confirm all the themes, sub-
theme and categories. Moreover, a dense description of research designs and methods were 
carried out for one to rely on the research findings and study co-coder conducted an audit 
trail of verbatim scripts, themes, sub-theme and categories derived from data analysis by the 
researchers. A full description of research methodology, participants’ backgrounds and con-
text was done to make it possible for other researchers interested in transferring the study to 
another context.

Results
A total of 30 registered nurses participated on five focus group discussions conducted with 
median age of 40 years (range 31-50), while majority of them being females (n = 25; 83%). 
Additional to that, majority of them were holding registered nurse (RN) job title (n = 18; 60%), 
followed by those holding senior registered nurses (n = 10; 33%) and the lowest were those 
holding clinic manager job title (n = 2; 7%). The majority of these participants had twelve 
[24] months experience in PrEP (n = 19; 63%) while the lowest were those with thirteen [25] 
months or more experience in PrEP (n = 11; 37%).

From data collected and analysed, two themes emerged, which included perceived healthcare 
system barriers of PrEP utilization and strategies to enhance HIV PrEP utilization amongst young 
females. From these themes, eight [22] sub-themes were determined as outlined in Table 1.

Theme 1: Healthcare system perceived barriers affecting 
utilization of PrEP amongst young females

This study explored and described healthcare system barriers affecting utilization of PrEP 
amongst young females as perceived by registered nurses in five focus group discussions with 30 
participants. These barriers were categorized into the following sub-theme, healthcare struc-
ture, healthcare provider, health promotion and PrEP medication related barriers. Each of these 
sub-themes had categories presented in detail below under each sub-theme below. The verbatim 
transcribed focus group discussion for registered nurses has been quoted under each healthcare 
system barriers below as outlined in the S1 File. The data was collected using the S2 File. Focus 
group discussion guide for professional nurses during focus group discussions held.

Healthcare system structure barriers
This sub-theme emerged from focus group discussions for registered nurses who alluded 
that, there are healthcare system barriers contributing to low PrEP utilization amongst young 
females. This sub-theme emerged with category of barrier to access PrEP. This category is 
outlined in detail below:

Table 1.  Registered nurses’ perceptions on HIV PrEP utilization amongst young females in Gauteng province. 

Themes Sub-themes
Healthcare system barriers affecting PrEP utilization Healthcare structural barriers

Healthcare provider barriers
Health promotion barriers
PrEP medication barriers

Strategies to enhance utilization Healthcare structure strategies
Healthcare provider strategies
Health promotion strategies
PrEP medication strategies

https://doi.org/10.1371/journal.pone.0294182.t001

https://doi.org/10.1371/journal.pone.0294182.t001
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Healthcare system structure barrier: Barriers to access PrEP
Participants perceived that there are healthcare system barriers which contribute to low PrEP utili-
zation. The mentioned barriers included barrier to access PrEP as verbalised by Participant 2:

“…PrEP is not available in all clinics, you see how government implemented PrEP initially, 
it was wrong, because even if some clinics are expected to give PrEP now, they don’t because 
it’s fairly new to them and only clinics which started with it are having nurses who can give 
and that means, it’s not really accessible to all, because now patients must use 6 taxis to come 
here…” [FG: 3, P2, Female, Age: 33]

Implicit in the above statement is that, the pilot roll-out of PrEP was not an ideal way of 
implementing it, as it caused other healthcare establishment or clinics not to take responsibil-
ity of offering PrEP when they are allowed to do so. It further, created gap knowledge between 
registered nurses in clinics not offering PrEP at the start of its implementation as it is fairly 
new building up lack of confidence in them. While the other participant, mentioned that 
patients are referred from one clinic to another mainly because the clinics which implemented 
PrEP on the upscaling and not initial stage, would either not order PrEP pill or not have a 
PrEP competent nurse on duty to offer it to patients thus referring patients from one clinic to 
another. On this point, participant 4 mentioned:

“… PrEP accessibility in general is a problem because you can go to clinic A, and there is no 
PrEP or nurse offering PrEP then they will transfer you or refer you to another clinic and you 
become discouraged.” [FG: 2, P4, Female, Age: 38]

Over and above the above quoted participants, the 24 registered nurses indicated that lim-
ited access to PrEP is a crucial healthcare system structure barrier to increased PrEP usage 
amongst those at risk of HIV including young women. Originated from the stage-by-stage 
roll-out of PrEP. Thus, most clinics are not offering PrEP despite them mandated to do so.

Healthcare provider related barriers
Participants indicated that, there are healthcare provider barriers significantly contributing 
to below the target PrEP utilization rate. This sub-theme emerged with four categories which 
included: PrEP training, competency barrier, ethical dilemmas, ineffective workflow, shortage 
of nurses and follow-up and monitoring burden. These categories are outlined in detail below:

Healthcare provider related barrier: PrEP training and competency barrier
In terms of PrEP training and competency barrier, participants indicated that in most of the 
clinics expected to offer PrEP, registered in there are either not trained or incompetent on 
PrEP as a program. This was mentioned to be caused by lack of mentoring or support follow-
ing the training and or no training at all. Thus, many clinics would have one or two nurses 
competent enough to offer PrEP. Participant 10 mentioned the following in this regard:

“…we having four registered nurses trained in this clinic out of 25 registered nurses, do we 
have enough registered nurses available to assists young people on PrEP in this clinic? No, we 
don’t” [FG: 2, P10, Female, Age: 41]

Other participants verbalised their lack of knowledge of PrEP as nurses and failure to share 
detailed PrEP information to patients should they require further knowledge clarification. 
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Hence, nurses often refer patients from either one consulting room to the other or one clinic 
to the other in cases where not even one nurse is trained or competent to offer PrEP on that 
specific day. In this regard, participant 29 stated that:

“I’m not familiar with PrEP especially detailed training, I’ve heard about it from in-service 
trainings, but it was just superficial information so I can’t say I was trained confidently 
because there is a lot, I believe I don’t know on PrEP, we just give what other nurses told us 
to give but with no insight, so when patient ask me anything about PrEP, I just refer them to 
those with knowledge…” [FG: 5, P29, Female, Age: 39]

Other participants mentioned that, limited training and being less competent affect their willingness 
to promote PrEP as they would lack detailed knowledge to educate patients thus referring them.

Healthcare provider related barrier: Ethical dilemmas
Ethical dilemma was mentioned as one of healthcare providers’ barriers to good utilization of 
PrEP amongst young females as indicated by participants 28:

“What is discouraging is, it now goes into the values, morals and social beliefs as human 
beings generally that 15-year-old is a child, when you are giving this child this medication 
that talks more into sexual intercourse, what are you saying to the future of this child? As 
much as you are protecting the child from possible illnesses that may also hinder the same 
future, are we not indirectly encouraging this child to continue engaging into unprotected sex, 
it is a bit of a dilemma. Morally and according to the values, it may not be correct or it may 
not feel correct. That is what discourages us often…” [FG: 5, P28, Female, Age: 40]

Suggesting that, the availability of PrEP, nurses being responsible to promote and offer it to a 
girl child of 15 years may indirectly send message of encouraging the child to practice unsafe 
sex. Furthermore, other participants shared that, offering PrEP pill to a 15-year-old whom is 
still a child to them is the same as encouraging their granddaughter to go and have multiple 
sexual partners. Participant 27 concurred and mentioned that bey saying:

“Rightfully speaking, a 15-year-old is still a child, whom we still have to remind them to do 
school homework and now, how do I say take PrEP, to my granddaughter? even if I know 
that they might be sexually active but really it put us in a tight corner, it’s like I am giving her 
permission to go and sleep around it’s a dilemma in a way” [FG: 5, P27, Female, Age: 30]

Healthcare provider related barrier: Ineffective workflow and shortage of 
nurses
Participants shared that, ineffective workflow and shortage of nurses are barriers to increased 
usage of PrEP amongst young females as verbalised by different registered nurses during focus 
group discussion:

“…we do not have enough healthcare workers, nurses mainly and we have so many pro-
grams that are supposed to be offered on daily basis. So, when young people come to the 
clinic for PrEP, they will be sent from pillar to post, or from one consulting room to the other, 
not because we do not want to give them PrEP but we are short staffed, and only attend-
ing patients that are acutely and chronically ill only and obviously they will leave without 
PrEP…” [FG: 4, P21, Female, Age: 44]
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Implying that, insufficient nursing staff affect utilization of PrEP users mainly because nurses 
prioritize patients who came for acute and chronic consultation and not prevention program 
such as PrEP. Often patients wait until the leave the clinic without a PrEP pill. Moreover, con-
cerns around department of health’s decision to introduce additional program such as PrEP 
without adding nurses strongly came out from discussions. Often the imbalance between 
workload and number of nurses leads to increased waiting time of patient as the other partici-
pant mentioned:

“…we are short staffed, adding PrEP to all other programs we are doing and not adding 
nurses was a big mistake from government, and not only PrEP but all other additional 
programs, shortage of nurses makes young females to wait for longer and they will leave, you 
know them they are impatient.” [FG: 3, P17: Male, Age: 39]

Health promotion barriers
Participants alluded that, there are health promotion barriers which contribute to low PrEP 
utilization rate amongst young females. This sub-theme emerged with three categories which 
included: poor PrEP awareness, inaccurate information dissemination regarding PrEP and 
HIV-ART related stigma. These categories are outlined in detail below:

Health promotion barrier: Poor PrEP awareness
Participants alluded that because of poor PrEP awareness, many young females do not visit 
the clinics to request PrEP emphasizing that other prevention intervention are well known 
such as condoms however PrEP awareness is still very low in populations in need of it like 
young females. One participant stated that:

“I think it’s lack of information and knowledge about PrEP. I think we’re all aware about pre-
ventions, like condoms, but we’re not aware of PrEP generally as people. A lot of young people 
don’t know anything about it, what it does and where you can they get it…so awareness is a 
problem” [FG: 5, P24, Male, Age: 37]

Indicating that, health promotion is still lacking to address poor awareness of PrEP and thus 
low number of young females using PrEP. Other participants shared that, PrEP pill is quite 
new in many settings and therefore, awareness is lacking and stated that:

“You know PrEP is fairly new, not only to young females but to everyone so there is so much 
that needs to be done to make people aware, so young females know nothing about PrEP 
which is the reason they don’t trust it or even request it” [FG:3, P22, Male, Age: 45]

Health promotion barrier: Inaccurate information dissemination 
regarding PrEP
Registered nurses further alluded that one of the barriers contributing to young people not 
coming to take PrEP is inaccurate information dissemination regarding PrEP as they shared 
that:

“What I have noted is that, there is an incorrect information out there regarding PrEP that 
we do not know, you know people always create stories, I had 3 to 4 patients who came back 
with PrEP saying, people say it makes you lose weight because it eats your liver...[laughs]…” 
[FG: 2, P19, Female, Age: 35]
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Inaccurate information dissemination regarding PrEP strongly came out from several par-
ticipants as they encountered patients rejecting or declining the initiation of PrEP and or 
returning the pill to the clinic stating that there is health implication information circulating 
regarding PrEP which instil fear in them. Some young females believe that PrEP it actually 
gives you HIV rather than preventing it:

“Many of honest patients bring them back shame, saying this things people says it actually 
gives you HIV…” [FG: 4, P20, Female, Age: 39]

Health promotion barrier: HIV-ART related stigma
HIV-ART related stigma is still a public health concern which is the reason often patient 
decide to use the clinic far away from their homes because no one will know them and take 
either ART or PrEP there. As such, young females are uncomfortable to freely take PrEP as 
they will be labelled HIV positive. Participants 18 mentioned that:

“The problem is, whether we like it or not, HIV is still stigmatized and so is PrEP as they 
are closely related, for example, in this clinic we help people from far, why? because they are 
scared to go to the clinics near their home because once people see you taking PrEP, they think 
you are HIV positive already and people opt not request it.” [FG: 3, P18 Female, Age: 36]

This implies that, PrEP usage is directly affected by HIV or ART related stigma and the fact 
that PrEP pill is made up of Tenofovir disoproxil fumarate and emtricitabine which are drugs 
used in some combination of ART for HIV positive patients. Instill the fear of being labelled 
HIV positive. Participants mentioned that:

“To many patients says PrEP is the same as ART and this is because PrEP is made up of 
ARTs, so they search and therefore afraid to request it with fear of being labelled HIV posi-
tive” [FG: 5, P 25, Female, Age: 37]

Medication related barriers
This sub-theme emerged from focus group discussions for registered nurses who alluded 
that, there are PrEP medication related barriers contributing significantly to low number of 
young females either accepting or being retained in PrEP pill for as long as they are still at risk 
of HIV. This sub-theme emerged with three categories which included: PrEP pill side effects, 
contra-indications for PrEP initiation, PrEP follow-up and monitoring burden. These catego-
ries are outlined in detail below:

Medication related barrier: PrEP pill side effects
PrEP pill side effects emerged as a pill related barrier which often hinders young females to 
request PrEP or even continuously take it. Mainly because when they feel sick following PrEP 
initiation, they stop it by themselves and others would not even accept it when they hear that 
it has side effects. Participants shared that by saying:

“They often talk about the headaches and gaining weight or nausea, these makes them to stop 
taking PrEP and they talk, so they tell others who wanted to start it then no one will come for 
PrEP” [FG: 3, P 19, Female, Age: 38]
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Comparably, the other participants stated that young females stop PrEP immediately when 
they experience PrEP side effects:

“Side effects is our main problem, once they hear about it or even experience it, if already on 
PrEP, they stop it” [FG: 5, P 30, Female, Age: 44]

Medication related barrier: Contra-indications for PrEP initiation
In this category, registered nurses perceived that there is PrEP related barrier of contra-
indications to prescribe PrEP pill, stating that PrEP pill is only made up of two ART drugs 
with no other option for patients with other chronic conditions such as kidney dysfunction:

“Let’s talk about young females who does not qualify to be on PrEP because of Tenofovir 
[TDF], isn’t that when your kidney functioning is not good you can’t take TDF and remember 
PrEP has TDF, and there is no alternative, it is just standard, so it means in such case I can’t 
give PrEP” [FG: 2, P 12 Female, Age: 31]

This suggests that, limited options on combination of PrEP pill hinders registered nurses to 
offer PrEP to a wide range of patients with different chronic conditions.

Medication related barrier: PrEP follow-up and monitoring burden
In regard to the follow-up and monitoring burden of PrEP services, it was indicated that 
monthly or two monthly PrEP pill follow up visit to the clinic by patients increases nurses 
daily workload. As a results, nurses are often reluctant to promote PrEP services. Increased 
workload standing out as a main concern of nurses as indicated:

“The fact that these patients who are initiated on PrEP must come every month or every 
second month, is just too much guys…so thinking about that, we get reluctant to promote it 
because we will be creating more work load for ourselves” [FG: 2, P 14, Female, Age: 39]

Into the bargain, monitoring of patients on PrEP medication is continuing to be a burden to 
nurses in different healthcare facilities as stated that, HIV testing should be performed every 
visit of patients on PrEP additional to medication collection. The other participants men-
tioned that:

“We supposed to test HIV for patients on PrEP all the time, I mean why young people have to 
come here every month and worse part, not only collecting medication but proper assessment 
and HIV testing should be done, that is just too much for us nurses” [FG: 2, P 10, Female, 
Age: 55]

Theme 2: Strategies to enhance utilization of PrEP amongst young females
In this theme, strategies to enhance utilization of PrEP amongst young females were explored 
as perceived by registered nurses. These strategies were categorized into the following sub-
theme; healthcare structure, healthcare provider, health promotion and PrEP medication 
related strategies. Each of these sub-themes had categories presented in detail below. The 
verbatim transcribed focus group discussion for registered nurses has been quoted under each 
strategies to enhance utilization of PrEP amongst young females as outlined in the S1 File. 
The data was collected using the S2 File. Focus group discussion guide for professional nurses 
during focus group discussions held.
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Healthcare system structure strategies
This sub-theme emerged from the findings of this paper suggesting that there are healthcare 
system structural strategies to enhance the use of PrEP both the utilization. This sub-theme 
had four categories which included increased PrEP accessibility, integrate PrEP into HIV 
services, integrate PrEP into family planning services and partnership with Department of 
Education. These categories are outlined in detail below:

Healthcare system structure strategy: Increased PrEP accessibility
Participants perceived that there are healthcare system strategies which could contribute to 
improved PrEP utilization. The mentioned strategies included increased PrEP accessibility in 
every or nearby clinics rather than few clinics offering PrEP as verbalised by Participant 8:

“Government must bring the medication closer to where people are, I mean it is not in every 
clinic, so young people must use maybe four taxis to get prevention medication, people want 
services near them…” [FG: 2, P 8, Female, Age: 34]

Implicit in the above statement is that the distance to the clinic that is fully capacitated to offer 
PrEP should be reduced by making PrEP available in all the clinics. Suggesting that, address 
all the challenges that causes other clinics not to offer PrEP and avoid referring patients from 
one clinic to another. Another participant concurred and stated that:

“…People are tired to attend far clinics and even us, we are tired to help patients for other 
clinics, government must make everyone aware that they can get PrEP everywhere if already 
those clinics are implementing it and if not, they must implement it…” [FG: 3, P 18, Female, 
Age: 51]

Healthcare system structure strategy: Integrate PrEP into HIV services
Integrating PrEP into HIV services was perceived as one of the quick winning strategies 

mainly because in over 90% of clinics, HIV services are well established and therefore, it 
would be beneficial to integrate PrEP in such services to receive maximum usage. One of the 
participants mentioned that:

“… we are having flyers for HIV testing, what if the department include PrEP on the same 
flyer so that people can link the two and believe that this is true. Healthcare workers going to 
the township to do HIV testing should give people those flyers when they test HIV to achieve 
two objectives in one community outreach which will include PrEP and HIV services” [FG: 1, 
P 7, Female, Age: 51]

Additional to that participant 39 also suggested that

“All the HIV testers must be given target on how many patients they referred for PrEP initia-
tion from those whom they tested HIV negative, then you will see numbers of those coming to 
be initiated on PrEP will increase significantly.” [FG: 3, P 17, Female, Age: 43]

Healthcare system structure strategy: Integrate PrEP into family planning 
services
PrEP must be integrated into family planning to increase the number of young females 
accepting to be initiated on PrEP mainly because they will be coming to prevent unplanned 
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pregnancy suggesting that they are sexually active and need PrEP to prevent acquisition of 
HIV. Other participants stated that:

“PrEP and FP must be given in the same room because that’s where sexually active girls 
are…” [FG: 4, P 23, Female, Age: 39]

While the other participants stated that, PrEP should be offered in one consulting room with 
FP mainly because the clinician in that room is often well experienced to work with young 
people and will be able to educate them in a way that young females will see the need of PrEP. 
Additional that, to reduce the number of queues young women follow in the clinic which also 
increase patients waiting time, integration of PrEP and FP would be one of the best strategies:

“Having so many departments in the clinic will not help us, I mean we are having family 
planning room already where these girls go to all the time and someone who knows how to 
work with these patients is there already, just give it to those nurses, you will see. PrEP will 
improve, patient will not agree to go to many consulting rooms rather let’s combine these 
rooms, PrEP, and FP” [FG: 3, P 19, Female, Age: 42]

Healthcare system structure strategy: Partnership with Department of 
Education
Department of health’s partnership with department of education may improve PrEP utiliza-
tion amongst young females. Participants mentioned that PrEP campaigns should be con-
ducted at schools where young women are:

“Universities and schools must play their role as well, or let me say, it should be made clear 
that they have a role to play in prevention of HIV. I have never heard of any PrEP campaign-
ing at schools, yes, I think that will help” [FG: 5, P 30: Female, Age: 49]

Furthermore, participants stated that PrEP should be made part of department of education 
syllabus, to increase awareness and make young females aware that, should they require 
detailed information on PrEP, they are advised to visit the clinic:

“I think also schools can really assist by allowing us to do PrEP campaigns there. Or even 
teach kids about PrEP even if it can be a little bit of information, just to make them aware 
that there is this thing called PrEP. Included PrEP into their syllabus as much as they teach 
about HIV” [FG: 2, P 9, Female, Age: 30]

Healthcare provider related strategies
Participants alluded that, there are healthcare provider related strategies which could contrib-
ute to increased PrEP utilization rate amongst young females. This sub-theme emerged with 
two categories which included: proactive management of side effects and capacitate nurses on 
PrEP guidelines. These categories are outlined in detail below:

Healthcare provider related strategy: Proactive management of side effects
Nurses should proactively manage side effects so that young females do not stop taking PrEP 
pill after being initiated on it:

“Like what we do with pyridoxin, lets prevent side effects before they occur, give them PrEP 
and those preventative medication for side effects.” [FG: 1, P 1, Female, Age: 38]
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Participants emphasized that patients should be informed about the side effects so that they 
know what to expect before they experience them. Mainly because it be a shock if they were 
not expecting them (side effects) and that will assist in preparing young females mentally. 
Participant 33 also shared that:

“Let’s give them remedies on how to overcome side effects, or even medication like 
Paracetamol. When they leave the clinic with PrEP, they must also leave with some preven-
tion of side effects medication” [FG: 4, P 33, Female, Age: 39]

While other participants mentioned that nurses should be transparent on how young females 
might feel after the first or second dose of PrEP and how to treat those effects at home.

Healthcare provider related strategy: Capacitate youth clinic nurses on PrEP guidelines.
Nurses must be capacitated on PrEP to enhance the quality of HIV PrEP services which in 

turn will improve utilization of young females on PrEP:

“…there should be training programs for us nurses, they must teach us, you can’t have 4 
people trained on PrEP out of 25 nurses, train us, mentor us, support, take us to refresher 
trainings. Just train nurses on PrEP” [FG: 2, P 15, Female, Age: 43]

It was recommended that every clinic have a specific PrEP small clinic with well capacitated 
nurse on PrEP because young females often get frustrated when they must queue with all 
other patients in the clinic. To ensure that PrEP clinics are functioning sufficiently, nurses 
should be capacitated on PrEP as a program and the other participant mentioned that:

“We as nurse it’s a shame that some of us were never trained on PrEP, we need training, training 
must be for all nurses so that when patients ask me, I can answer than to always say go that side 
they will explain, it makes us feel less before patients” [FG: 2, P 14, Female, Age: 44]

Health promotion related strategies
Participants indicated that, there are health promotion strategies which would contribute sig-
nificantly to the improved PrEP utilization rate. This sub-theme emerged with three catego-
ries which included: PrEP awareness, sensitization through media, Information dissemination 
through community outreach program, high-quality counselling, and intensified PrEP health 
education. These categories are outlined in detail below:

Health promotion related strategy: PrEP awareness and sensitization 
through media
To increase awareness of PrEP as the best HIV prevention intervention, media should be used 
to spread the information and sensitize general population including young females on PrEP:

“Most of young people, girls and boys are on social media, they love TV, so make people 
aware of PrEP using those platforms” [FG: 2, P 15, Female, Age: 47]

The other participants mentioned that media platforms can be used to increase awareness 
since both young females and general population have access to one or two of the platforms:

“On TV as well, we can have dramas that educate both young people and their parents about 
PrEP because, you know, everyone has a television these days, radio, newspaper, SABC one 
stories, we have stories and many people watch them, put it there to educate more people…” 
[FG: 2, P 12, Female, Age: 41]
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Health promotion related strategy: Information dissemination through 
community outreach program

Registered nurse indicated that community outreach programs ought to be implemented 
to reach out to everyone, who is not on social media or does not have radio or television, with 
PrEP information:

“I think if government can expand the objectives of Ward-Based Outreach Team, as they do 
door to door, they must have a nurse giving information about PrEP and initiate on spot if 
possible” [FG: 2, P 9, Female, Age: 32]

While others shared that PrEP campaigns can be done at malls where they would erect a 
gazebo with some music to attract young females for recruitment of PrEP easily:

“Let’s go to where people are and tell them about PrEP, community door to door or recre-
ational centers such as football playgrounds or any sports activities or malls” [FG: 5, P 28 
Female, Age: 38]

Health promotion related strategy: High-quality counselling and 
intensified PrEP health education
Registered nurses stated that amongst other strategies to increase the number of young 
females requesting PrEP and remaining in it, is high-quality counselling and intensified health 
education on PrEP. To address lack of information on PrEP, quality counselling came out 
strongly from several participants:

“Let’s put ourselves in patients’ shoes, there is no way I cannot take PrEP when I’m not 
told that this will prevent me being infected with HIV in detail, the problem is how we are 
telling them, is either nobody says anything to them, or we just say it in passing. If they ask 
questions, we eat them alive [laughs]…so let’s give in-depth and quality counselling or PrEP 
education” [FG: 1, P 6, Female, Age: 48]

Participant 28 also shared that

“I agree, proper education and counselling will help to make them aware of PrEP and be able 
to zoom in their personal challenges to take PrEP and help where possible or involve different 
stakeholders to intervene should there be a need” [FG: 1, P 2, Female, Age: 46]

Medication related strategies
This sub-theme emerged from focus group discussions where participants alluded that, there 
are PrEP medication related strategies to increase number of young females either accept-
ing or being retained in PrEP pill for as long as they are still at risk of HIV. This sub-theme 
emerged with two categories which included: convenient mode of administration and addi-
tional PrEP pill combination. These categories are outlined in detail below:

Medication related strategy: Three monthly injectable PrEP
Participants indicated that convenient mode of administration for PrEP may increase 

the number of young females going to the clinic to request PrEP or even remaining on it if 
already taking it. This is mainly because it has been proven previously that young females are 
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compliant to three monthly injectable for FP and therefore would be ideal for them to have 
the same convenient mode of administration:

“None of us can be compliant in simple things like seven days antibiotics, how do we expect 
the poor kids to comply especially because they are not sick, so PrEP injection every three 
months will be the best” [FG: 2, P 11, Female, Age: 39]

Another participant indicated that, with PrEP injectables young females will not be 
required to visit the clinic every month and will not take a pill everyday:

“These kids hate taking tablet every day, so let’s give them PrEP in a form of injection just like 
FP and they must return in two or three months” [FG: 5, P 30, Female, Age: 51]

Medication related strategy: Additional PrEP pill combination
Participants further indicated that, additional PrEP pills combination may be another strategy 
to increase PrEP utilization mainly because of limited option they currently have which does 
not accommodate for wide range of patients such as patients with kidney dysfunction:

“We have only one PrEP pill made of Tenofovir and emtricitabine, why are we not having 
alternatives PrEP pill forms like in the ART program. So that if you have kidney problem and 
you can’t take Tenofovir we then give you second option” [FG: 3, P 22, Female, Age: 38]

Suggesting that, should the young females be diagnosed with kidney functioning, they would 
not be able to take PrEP and therefore having another form of PrEP pill combination which 
will accommodate wide range of patients is crucial.

Discussion
Many young women in Gauteng Province face barriers of limited access to PrEP healthcare 
services including distance, cost, and lack of transportation. This can make it difficult for them 
to receive PrEP and to adhere to the recommended dosing schedule. Implying that, in this set-
ting access to PrEP affects PrEP usage significantly as one of the healthcare system structural 
barriers indicating that often young females are required to travel longer distance to access 
PrEP in a specific clinic. These findings are consistent with previous studies on the distance to 
the clinic being a significant predictor to HIV PrEP uptake and follow-up visits to the clinic 
[22]. Suggesting that, adequate PrEP healthcare services access is compromised. Additional 
to that, participants stated that young females often visit one of the clinics to request PrEP 
and would either be referred to the other clinic mainly because unavailability or limited of 
PrEP trained nurse thus patients would wait for long or rather leave the clinic without PrEP 
pill. Implying that ineffective workflow and shortage of nurses serves as barrier to good PrEP 
utilization.

Comparably, insufficient total number of nurses available to offer PrEP continues to be a 
crucial challenge in PrEP implementation processes mainly because PrEP initiation and or 
follow-up care would be impossible [26]. As such, low number of nurses trained on PrEP and 
their competency thereof is one of major concerns around PrEP wherein participants indi-
cated that, out of fifty plus registered nurses, only four [3] were trained on PrEP (8%) while 
in other clinics about 80% of nurses were not trained on PrEP. These findings confirm those 
of [6] whose study reported that training of healthcare providers, including nurses, has been 
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reported to be concerning in the roll out of PrEP and this affects HIV PrEP utilization across 
key population groups [27]. On that bargain, the ethical dilemmas that registered nurses often 
find themselves in whereby encouraging young females to take PrEP is almost impossible 
mainly because they regard “15-year-old young females” as a child or even granddaughters 
and it is as if they are giving them a permission to have multiple sexual partners indicating 
that it morally unacceptable and compromises their values as human beings. Consistently [21] 
found that many patients still connect or associate HIV/AIDS-related programs with moral 
decadence and or moral judgement of those directly or indirectly involved. That has been 
found to be one of the factors affecting the retention of a patient in care [28].

PrEP is fairly new in many settings, however the awareness strategies put in place are 
not adequate to cover a wider population hence young females do not come to the clinic 
to request it. [22] concurred when their study reported a very low PrEP awareness among 
Adolescent girls and young women who stated that they heard about PrEP for the first time at 
the clinic during the time of their study [24,25]. The poor awareness is evident on an inaccu-
rate information or reports disseminated by patients regarding PrEP. These reports indicate 
uncertainties and inaccurate PrEP information dissemination which contribute to low HIV 
PrEP utilization amongst young females in the Gauteng province. These submissions resonate 
with [29] whose study reported that participants referred to the PrEP pill as “a problematic 
due to severe side effects and demanding pill”. Similarly, [30] found that PrEP users discon-
tinued taking PrEP because of the side effects they experienced. This implies that the barriers 
explored from registered nurses at this specific setting concurs with findings of authors across 
the globe.

Over and above that, contra-indications for PrEP initiation also affect high HIV PrEP 
utilization mainly because PrEP pill is a combination of only two drugs, Tenofovir (TDF) and 
emtricitabine (FTC) with no alternatives. Implying that when young females do not qualify 
to be on Tenofovir (TDF) because they have kidney dysfunction, they cannot be given PrEP 
or rather sensitive emtricitabine. Compatible with [27] who reported that lack of alternatives 
to PrEP can be a hindrance to high HIV PrEP utilization [31]. While PrEP follow-up and 
monitoring burden is a concern mainly because patients initiated on PrEP are required to visit 
the clinic every month for their follow-up care which often increases nurses’ workload. Hence 
nurses are often reluctant to recruit more patients including young females to take PrEP. This 
submission resonates with [5] who indicated that a high number of patients who defaulted 
PrEP were influenced by inadequate clinical resources for routine screening and monitor-
ing as patients would be returned home and requested to return in two or three days. Not to 
mention the HIV-ART related stigma which was expressed as the “giant” affecting PrEP uti-
lization. Mainly because, often general population confuses PrEP pill with ARTs which create 
more deterrent to PrEP use because of the fear of being ostracized by their communities. The 
confusion between ARTs and PrEP pills is closely related to similarities noted such as packag-
ing, size and demand to take it daily at night [24,27,30,32,33].

To overcome these barriers, there are several strategies that can be employed by health-
care providers and policymakers to improve the utilization of PrEP among young females 
in Gauteng Province. These strategies include increased PrEP accessibility which is a critical 
healthcare system structural strategy to ensure that young females received PrEP services at 
any given time in all the public healthcare institutes. This is to reduce the burden on either 
nurses or clinics to offer PrEP services to young females who are not within their clinic 
demarcation. Implying that, interventions to increase the accessibility of PrEP should be 
in place to improve HIV PrEP utilization [22,27,30,34,35]. Additional to that, training of 
nurses on PrEP guidelines may be one of the solutions to increase number of nurses who can 
offer PrEP, thus improving access. Consistent results were reported by File32] whose study 
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indicated that PrEP training for healthcare providers is required to scale-up the provision of 
PrEP to the key populations including young females [36].

Over and above that, integration of PrEP into HIV services could improve PrEP utilization 
wherein the current HIV testing flyers includes PrEP information and how it works so that 
patients can be knowledgeable on the two [HIV testing and PrEP] concurrently to further 
improve the authenticity of their relation. Comparably, [34] indicate that incorporating oral 
PrEP pills into a well-established HIV service for South African women will be a convenient 
strategy for PrEP performance improvement [37]. Additional to that, family planning services 
was noted as another stream of integration for PrEP as a strategy to improve performance 
mainly because those “young females” visiting the clinic for FP could be sexually active and 
therefore at increased chance of HIV acquisition. Consistent results were reported by various 
studies which indicated that incorporating PrEP pill services into well-established standard 
prevention services for women is essential for good HIV PrEP utilization [3,26,24,37,38]. 
Apart from that, [37] assessed facilitators to achieve a “win-win” performance for both FP 
and PrEP services and discovered that PrEP-FP integration has the probability to achieve 
both PrEP and FP good performance [38]. On that bargain, Department of Education syllabus 
should include PrEP education in detail since they currently teach about HIV. Therefore, 
PrEP as part of HIV-related programs, should be included to inform young people about the 
availability, indication and importance of the PrEP pill. Similar findings were reported by [29] 
whose study indicated that the involvement of stakeholders such as the Department of Educa-
tion is a key to reaching out to as many young people as possible.

Proactive management of side effects is critical as most young females discontinue PrEP 
pill is due to the side effects therefore, addressing PrEP pill side effects proactively would 
either prevent them or manage without stopping medication [24,27,39]. Moreover, high-
quality counselling and intensified PrEP health education are significant tools towards PrEP 
awareness and addressing in-depth personal challenges of young females to take PrEP. The 
same results were reported by several studies that indicated that thorough high-quality coun-
selling and intensified PrEP health education, all challenges young people face when they want 
to take PrEP can be addressed. [2,24,32,40,41]. Additional to that, PrEP awareness and sensiti-
zation through media wherein television or radio advertisements are recommended as helpful 
in legitimizing explanations of PrEP to the population at large including parents of young 
females because they often do not have access to social media [27,32,40,42,43]. In addition, [5] 
reported that awareness and PrEP knowledge are masterpieces of successful HIV PrEP uptake 
and continuous follow-up amongst key populations. Furthermore, information dissemination 
through community outreach program by incorporating the PrEP program into standard 
and well-stablished community outreach programs is important to attaining high HIV PrEP 
utilization amongst key populations such as young females who are often not visiting public 
health institute for PrEP services [23,29,32,37].

One of critical measure to curb all the concerns around taking the PrEP pill daily is a 
quarterly injectable mode of PrEP administration which would be intramuscular eliminating 
concerns regarding daily taking of a pill and monthly clinic’s visit and thus reducing waiting 
time in different clinics. These submissions confirm what [22] and [44] findings, whose stud-
ies indicated that injectable PrEP is the ideal mode of administration for many key population 
groups including young females which will be convenient and also addresses stigma related 
concerns. Over and beyond what has been discussed, only one PrEP pill combination made 
of Tenofovir (TDF) and emtricitabine [FTC] availability is a hindrance to offer PrEP services 
and therefore, alternative PrEP pill combination is required to accommodate a wide range of 
patients replicating the ART drugs options. Similarly, [23] indicated that different kinds of 
patients diagnosed with different non-communicable diseases should be accommodated on 
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PrEP options in case of contraindication such as hypersensitivity, drug to drug interaction and 
or the condition that the patients suffer from [45].

Conclusion
The healthcare system plays a crucial role in providing preventive care and treatment to 
individuals, including young females. However, there are several barriers that hinder the 
utilization of PrEP among this population in Gauteng Province from registered nurse’s 
perspective. Addressing barriers to access, healthcare worker related such as training, com-
petency and staffing is essential to improving the utilization of PrEP. Over and above that, 
health promotion barriers which included poor awareness, inaccurate PrEP information, 
HIV-ART related stigma and PrEP pill related such as side effects, contraindication and 
monitoring burden are crucial to address enhance PrEP usage. Moreover, implementing 
strategies such as increased access, PrEP integration to existing HIV, FP services, Depart-
ment of Education, and training of nurses on PrEP would assist to overcome these barriers. 
By doing so, registered nurses would contribute significantly to reduce the incidences of 
HIV/AIDS among young women in Gauteng Province, thus improving the overall pub-
lic health outcome in this region. Further studies could be done to explore perceptions of 
young females regarding PrEP utilization. To understand their primary challenges, taking it 
into consideration that their “voice” is golden to address all the PrEP utilization challenges 
from the user’s perspective.

Supporting information
S1 File.   This is SI Fig transcribed and analysed focus group discussion data for registered 
nurses.
(PDF)

S2 File.   Focus group discussion guide for professional nurses.
(DOCX)

Acknowledgement
We would like to thank all the clinics that took part in this study and the co-coder - Professor 
A van der Wath who confirmed the themes, sub-themes and categories emerged in this study 
after analysing focus group discussion data from registered nurses in Gauteng province.

Author contributions
Writing – original draft: Doreen Onkarabile Mudau.
Writing – review & editing: Doreen Onkarabile Mudau, Fhumulani Mavis Mulaudzi, 

Nombulelo Veronica Sepeng, Rafiat Anokwuru.

References
	1.	 Rayanakorn A, Chautrakarn S, Intawong K, Chariyalertsak C, Khemngern P, Olson D, et al. A compari-

son of attitudes and knowledge of pre-exposure prophylaxis (PrEP) between hospital and Key Popula-
tion Led Health Service providers: Lessons for Thailand’s Universal Health Coverage implementation. 
PLoS One. 2022;17(5):e0268407. https://doi.org/10.1371/journal.pone.0268407 PMID: 35551288

	2.	 Audet CM, Graves E, Emílio AM, Matino A, Paulo P, Aboobacar AM, et al. Effect of a storytelling inter-
vention on the retention of serodiscordant couples in ART/PrEP services at antenatal clinic in Nama-
curra province in Zambézia, Mozambique. Contemp Clin Trials Commun. 2021;22:100782. https://doi.
org/10.1016/j.conctc.2021.100782 PMID: 34095604

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0294182.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0294182.s002
https://doi.org/10.1371/journal.pone.0268407
http://www.ncbi.nlm.nih.gov/pubmed/35551288
https://doi.org/10.1016/j.conctc.2021.100782
https://doi.org/10.1016/j.conctc.2021.100782
http://www.ncbi.nlm.nih.gov/pubmed/34095604


PLOS One | https://doi.org/10.1371/journal.pone.0294182  June 12, 2025 19 / 21

PLOS One Healthcare systems barriers and strategies for pre-exposure prophylaxis utilization: Nurse’s perspectives

	 3.	 Bowring AL, Ampt FH, Schwartz S, Stoové MA, Luchters S, Baral S, et al. HIV pre-exposure prophy-
laxis for female sex workers: ensuring women’s family planning needs are not left behind. J Int AIDS 
Soc. 2020;23(2):e25442. https://doi.org/10.1002/jia2.25442 PMID: 32064765

	 4.	 Schmidt H-M, Schaefer R, Radebe M, Sued O, Rodolph M, Ford N, et al. Scaling up access to HIV 
pre-exposure prophylaxis [PrEP]: should nurses do the job?. The Lancet HIV. 2022.

	 5.	 Si M, Su X, Yan L, Jiang Y, Liu Y, Wei C, et al. Barriers and facilitators in pre-exposure prophylaxis 
(PrEP) use intention among Chinese homosexual men. Global Health J. 2020;4(3):79–86. https://doi.
org/10.1016/j.glohj.2020.08.005

	 6.	 Collins LF, Sheth AN, Mehta CC, Naggie S, Golub ET, Anastos K, et al. The Prevalence and Burden 
of Non-AIDS Comorbidities Among Women Living With or at Risk for Human Immunodeficiency Virus 
Infection in the United States. Clin Infect Dis. 2021;72(8):1301–11. https://doi.org/10.1093/cid/ciaa204 
PMID: 32115628

	 7.	 Sales JM, Escoffery C, Hussen SA, Haddad LB, Phillips A, Filipowicz T, et al. Pre-exposure pro-
phylaxis integration into family planning services at title X clinics in the southeastern United States: 
a geographically-targeted mixed methods study [phase 1 ATN 155]. JMIR research protocols. 
2019;8[6]:e12774.

	 8.	 Sheth AN, Hussen SA, Escoffery C, Haddad LB, Powell L, Brown N, et al. Pre-exposure prophylaxis 
integration into family planning services at title x clinics in the southeastern united states: protocol 
for a mixed methods hybrid type I effectiveness implementation study (Phase 2 ATN 155). JMIR Res 
Protoc. 2020;9(9):e18784. https://doi.org/10.2196/18784 PMID: 32975528

	 9.	 Arnold T, Brinkley-Rubinstein L, Chan PA, Perez-Brumer A, Bologna ES, Beauchamps L, et al. Social, 
structural, behavioral and clinical factors influencing retention in Pre-Exposure Prophylaxis (PrEP) 
care in Mississippi. PLoS One. 2017;12(2):e0172354. https://doi.org/10.1371/journal.pone.0172354 
PMID: 28222118

	10.	 Ellison J, van den Berg JJ, Montgomery MC, Tao J, Pashankar R, Mimiaga MJ, et al. Next-Generation 
HIV Pre-Exposure Prophylaxis Preferences Among Men Who Have Sex with Men Taking Daily Oral 
Pre-Exposure Prophylaxis. AIDS Patient Care STDS. 2019;33(11):482–91. https://doi.org/10.1089/
apc.2019.0093 PMID: 31603712

	11.	 Hunt T, Lalley-Chareczko L, Daughtridge G, Swyryn M, Koenig H. Challenges to PrEP use and 
perceptions of urine tenofovir adherence monitoring reported by individuals on PrEP. AIDS Care. 
2019;31(10):1203–6. https://doi.org/10.1080/09540121.2019.1587369 PMID: 30821473

	12.	 Omko C, Park JN, Allen ST, Glick J, Galai N, Decker MR, et al. Awareness and interest in HIV  
pre-exposure prophylaxis among street-based female sex workers: results from a US context. AIDS 
patient care and STDs. 2019;33(2):49–57.

	13.	 Rice WS, Stringer KL, Sohail M, Crockett KB, Atkins GC, Kudroff K, et al. Accessing Pre-exposure 
Prophylaxis (PrEP): Perceptions of Current and Potential PrEP Users in Birmingham, Alabama. AIDS 
Behav. 2019;23(11):2966–79. https://doi.org/10.1007/s10461-019-02591-9 PMID: 31297683

	14.	 Schwartz J, Grimm J. Stigma Communication Surrounding PrEP: The Experiences of A Sample of 
Men Who Have Sex With Men. Health Commun. 2019;34(1):84–90. https://doi.org/10.1080/10410236.
2017.1384430 PMID: 29048252

	15.	 Chou R, Evans C, Hoverman A, Sun C, Dana T, Bougatsos C, et al. Preexposure Prophylaxis for the 
Prevention of HIV Infection: Evidence Report and Systematic Review for the US Preventive Services 
Task Force. JAMA. 2019;321(22):2214–30. https://doi.org/10.1001/jama.2019.2591 PMID: 31184746

	16.	 Kimani M, van der Elst EM, Chirro O, Wahome E, Ibrahim F, Mukuria N, et al. “I wish to remain HIV 
negative”: Pre-exposure prophylaxis adherence and persistence in transgender women and men who 
have sex with men in coastal Kenya. PLoS One. 2021;16(1):e0244226. https://doi.org/10.1371/journal.
pone.0244226 PMID: 33465090

	17.	 Sack DE, De Schacht C, Paulo P, Graves E, Emílio AM, Matino A, et al. Pre-exposure prophylaxis 
use among HIV serodiscordant couples: a qualitative study in Mozambique. Glob Health Action. 
2021;14(1):1940764. https://doi.org/10.1080/16549716.2021.1940764 PMID: 34229580

	18.	 Stoner MCD, Rucinski KB, Giovenco D, Gill K, Morton JF, Bekker L-G, et al. Trajectories of 
PrEP Adherence Among Young Women Aged 16 to 25 in Cape Town, South Africa. AIDS Behav. 
2021;25(7):2046–53. https://doi.org/10.1007/s10461-020-03134-3 PMID: 33389323

	19.	 Laborde ND, Kinley PM, Spinelli M, Vittinghoff E, Whitacre R, Scott HM, et al. Understanding PrEP 
Persistence: Provider and Patient Perspectives. AIDS Behav. 2020;24(9):2509–19. https://doi.
org/10.1007/s10461-020-02807-3 PMID: 32048078

https://doi.org/10.1002/jia2.25442
http://www.ncbi.nlm.nih.gov/pubmed/32064765
https://doi.org/10.1016/j.glohj.2020.08.005
https://doi.org/10.1016/j.glohj.2020.08.005
https://doi.org/10.1093/cid/ciaa204
http://www.ncbi.nlm.nih.gov/pubmed/32115628
https://doi.org/10.2196/18784
http://www.ncbi.nlm.nih.gov/pubmed/32975528
https://doi.org/10.1371/journal.pone.0172354
http://www.ncbi.nlm.nih.gov/pubmed/28222118
https://doi.org/10.1089/apc.2019.0093
https://doi.org/10.1089/apc.2019.0093
http://www.ncbi.nlm.nih.gov/pubmed/31603712
https://doi.org/10.1080/09540121.2019.1587369
http://www.ncbi.nlm.nih.gov/pubmed/30821473
https://doi.org/10.1007/s10461-019-02591-9
http://www.ncbi.nlm.nih.gov/pubmed/31297683
https://doi.org/10.1080/10410236.2017.1384430
https://doi.org/10.1080/10410236.2017.1384430
http://www.ncbi.nlm.nih.gov/pubmed/29048252
https://doi.org/10.1001/jama.2019.2591
http://www.ncbi.nlm.nih.gov/pubmed/31184746
https://doi.org/10.1371/journal.pone.0244226
https://doi.org/10.1371/journal.pone.0244226
http://www.ncbi.nlm.nih.gov/pubmed/33465090
https://doi.org/10.1080/16549716.2021.1940764
http://www.ncbi.nlm.nih.gov/pubmed/34229580
https://doi.org/10.1007/s10461-020-03134-3
http://www.ncbi.nlm.nih.gov/pubmed/33389323
https://doi.org/10.1007/s10461-020-02807-3
https://doi.org/10.1007/s10461-020-02807-3
http://www.ncbi.nlm.nih.gov/pubmed/32048078


PLOS One | https://doi.org/10.1371/journal.pone.0294182  June 12, 2025 20 / 21

PLOS One Healthcare systems barriers and strategies for pre-exposure prophylaxis utilization: Nurse’s perspectives

	20.	 Brooks RA, Nieto O, Landrian A, Fehrenbacher A, Cabral A. Experiences of Pre-Exposure Pro-
phylaxis (PrEP)-Related Stigma among Black MSM PrEP Users in Los Angeles. J Urban Health. 
2020;97(5):679–91. https://doi.org/10.1007/s11524-019-00371-3 PMID: 31214977

	21.	 Mudau D, Mulaudzi F, Sepeng N, Anokwuru R. Assessing HIV pre-exposure prophylaxis utilization 
amongst young females in Gauteng province. AIDS and Behavior. n.d.;11–6.

	22.	 Mayer CM, Owaraganise A, Kabami J, Kwarisiima D, Koss CA, Charlebois ED, et al. Distance to clinic 
is a barrier to PrEP uptake and visit attendance in a community in rural Uganda. J Int AIDS Soc. 
2019;22(4):e25276. https://doi.org/10.1002/jia2.25276 PMID: 31037845

	23.	 Celum CL, Delany-Moretlwe S, Baeten JM, van der Straten A, Hosek S, Bukusi EA, et al. HIV pre- 
exposure prophylaxis for adolescent girls and young women in Africa: from efficacy trials to delivery. 
J Int AIDS Soc. 2019;22 Suppl 4(Suppl Suppl 4):e25298. https://doi.org/10.1002/jia2.25298 PMID: 
31328444

	24.	 Rousseau E, Katz AWK, O’Rourke S, Bekker L-G, Delany-Moretlwe S, Bukusi E, et al. Adolescent 
girls and young women’s PrEP-user journey during an implementation science study in South Africa 
and Kenya. PLoS One. 2021;16(10):e0258542. https://doi.org/10.1371/journal.pone.0258542 PMID: 
34648589

	25.	 Belludi A, McFall AM, Solomon SS, Celentano DD, Mehta SH, Srikrishnan AK, et al. Awareness 
of and willingness to use pre-exposure prophylaxis (PrEP) among people who inject drugs and 
men who have sex with men in India: Results from a multi-city cross-sectional survey. PLoS One. 
2021;16(2):e0247352. https://doi.org/10.1371/journal.pone.0247352 PMID: 33630909

	26.	 Jackson-Gibson M, Ezema A, Orero W, Were I, Ohiomoba R, Mbullo P. Facilitators and barriers 
to HIV pre-exposure prophylaxis [PrEP] uptake through a community-based intervention strategy 
among adolescent girls and young women in Seme Sub-County, Kisumu, Kenya. BMC Public Health. 
2021;21(1):1–13.

	27.	 Mayer KH, Agwu A, Malebranche D. Barriers to the Wider Use of Pre-exposure Prophylaxis in the 
United States: A Narrative Review. Adv Ther. 2020;37(5):1778–811. https://doi.org/10.1007/s12325-
020-01295-0 PMID: 32232664

	28.	 Nyasulu J-K. Pre-ART program service delivery at a PHC facility level: access and retention of 
patients in care in the city of Johannesburg, South Africa. City of Johannesburg. 2016.

	29.	 Sharma M, Barnabas RV, Celum C. Community-based strategies to strengthen men’s engage-
ment in the HIV care cascade in sub-Saharan Africa. PLoS Med. 2017;14(4):e1002262. https://doi.
org/10.1371/journal.pmed.1002262 PMID: 28399122

	30.	 Koppe U, Marcus U, Albrecht S, Jansen K, Jessen H, Gunsenheimer-Bartmeyer B. Barriers to using 
HIV pre-exposure prophylaxis [PrEP] and sexual behaviour after stopping PrEP: a cross-sectional 
study in Germany. BMC Public Health. 2021;21(1):1–10.

	31.	 Surratt H, Yeager H, Adu A, González E, Nelson E, Walker T. Pre-exposure prophylaxis barriers, 
facilitators and unmet need among rural people who inject drugs: A qualitative examination of syringe 
service program client perspectives. Frontiers in Psychiatry. n.d.;13INSERT_PAGE_RANGE_HERE. 
https://doi.org/INSERT_DOI_HERE

	32.	 Giovenco D, Gill K, Fynn L, Duyver M, O’Rourke S, van der Straten A, et al. Experiences of oral 
pre-exposure prophylaxis (PrEP) use disclosure among South African adolescent girls and young 
women and its perceived impact on adherence. PLoS One. 2021;16(3):e0248307. https://doi.
org/10.1371/journal.pone.0248307 PMID: 33667264

	33.	 O’Byrne P, Orser L, Haines M. Active-Offer Nurse-Led PrEP (PrEP-RN) Referrals: Analysis of Uptake 
Rates and Reasons for Declining. AIDS Behav. 2020;24(5):1281–9. https://doi.org/10.1007/s10461-
019-02745-9 PMID: 31773443

	34.	 Pillay D, Stankevitz K, Lanham M, Ridgeway K, Murire M, Briedenhann E, et al. Factors influencing 
uptake, continuation, and discontinuation of oral PrEP among clients at sex worker and MSM facilities 
in South Africa. PLoS One. 2020;15(4):e0228620. https://doi.org/10.1371/journal.pone.0228620 
PMID: 32352969

	35.	 Grinsztejn B, Hoagland B, Moreira RI, Kallas EG, Madruga JV, Goulart S, et al. Retention, engage-
ment, and adherence to pre-exposure prophylaxis for men who have sex with men and transgender 
women in PrEP Brasil: 48 week results of a demonstration study. Lancet HIV. 2018;5(3):e136–45. 
https://doi.org/10.1016/S2352-3018(18)30008-0 PMID: 29467098

	36.	 Wechsberg WM, Browne FA, Ndirangu J, Bonner CP, Minnis AM, Nyblade L, et al. The PrEPARE Pre-
toria Project: protocol for a cluster-randomized factorial-design trial to prevent HIV with PrEP among 
adolescent girls and young women in Tshwane, South Africa. BMC Public Health. 2020;20(1):1403. 
https://doi.org/10.1186/s12889-020-09458-y PMID: 32933510

https://doi.org/10.1007/s11524-019-00371-3
http://www.ncbi.nlm.nih.gov/pubmed/31214977
https://doi.org/10.1002/jia2.25276
http://www.ncbi.nlm.nih.gov/pubmed/31037845
https://doi.org/10.1002/jia2.25298
http://www.ncbi.nlm.nih.gov/pubmed/31328444
https://doi.org/10.1371/journal.pone.0258542
http://www.ncbi.nlm.nih.gov/pubmed/34648589
https://doi.org/10.1371/journal.pone.0247352
http://www.ncbi.nlm.nih.gov/pubmed/33630909
https://doi.org/10.1007/s12325-020-01295-0
https://doi.org/10.1007/s12325-020-01295-0
http://www.ncbi.nlm.nih.gov/pubmed/32232664
https://doi.org/10.1371/journal.pmed.1002262
https://doi.org/10.1371/journal.pmed.1002262
http://www.ncbi.nlm.nih.gov/pubmed/28399122
https://doi.org/INSERT_DOI_HERE
https://doi.org/10.1371/journal.pone.0248307
https://doi.org/10.1371/journal.pone.0248307
http://www.ncbi.nlm.nih.gov/pubmed/33667264
https://doi.org/10.1007/s10461-019-02745-9
https://doi.org/10.1007/s10461-019-02745-9
http://www.ncbi.nlm.nih.gov/pubmed/31773443
https://doi.org/10.1371/journal.pone.0228620
http://www.ncbi.nlm.nih.gov/pubmed/32352969
https://doi.org/10.1016/S2352-3018(18)30008-0
http://www.ncbi.nlm.nih.gov/pubmed/29467098
https://doi.org/10.1186/s12889-020-09458-y
http://www.ncbi.nlm.nih.gov/pubmed/32933510


PLOS One | https://doi.org/10.1371/journal.pone.0294182  June 12, 2025 21 / 21

PLOS One Healthcare systems barriers and strategies for pre-exposure prophylaxis utilization: Nurse’s perspectives

	37.	 Donnell D, Beesham I, Welch JD, Heffron R, Pleaner M, Kidoguchi L, et al. Incorporating oral PrEP 
into standard prevention services for South African women: a nested interrupted time-series study. 
Lancet HIV. 2021;8(8):e495–501. https://doi.org/10.1016/S2352-3018(21)00048-5 PMID: 34126052

	38.	 Bhavaraju N, Wilcher R, Regeru RN, Mullick S, Mahaka I, Rodrigues J, et al. Integrating Oral PrEP 
Into Family Planning Services for Women in Sub-saharan Africa: Findings From a Multi-Country Land-
scape Analysis. Front Reprod Health. 2021;3667823. https://doi.org/10.3389/frph.2021.667823 PMID: 
36303993

	39.	 Eakle R, Weatherburn P, Bourne A. Understanding user perspectives of and preferences for oral PrEP 
for HIV prevention in the context of intervention scale-up: a synthesis of evidence from sub-Saharan 
Africa. J Int AIDS Soc. 2019;22(Suppl 4):e25306. https://doi.org/10.1002/jia2.25306 PMID: 31328429

	40.	 Orser L, O’Byrne P, Holmes D. Perceptions, motivations, and beliefs about HIV risk and pre-exposure 
prophylaxis (PrEP) among participants in a nurse-led PrEP service (PrEP-RN). BMC Infect Dis. 
2022;22(1):196. https://doi.org/10.1186/s12879-022-07146-3 PMID: 35227202

	41.	 Stalter R, Mugwanya K, Thomas K, Donnell D, Mujugira A, Ngure K, et al. Sexual Behaviors After 
PrEP Discontinuation Among HIV Serodiscordant Couples in Kenya and Uganda. J Acqui Immune 
Def Syndr. 2020;85(2):174.

	42.	 Hoagland B, De Boni RB, Moreira RI, Madruga JV, Kallas EG, Goulart SP, et al. Awareness and 
Willingness to Use Pre-exposure Prophylaxis (PrEP) Among Men Who Have Sex with Men and Trans-
gender Women in Brazil. AIDS Behav. 2017;21(5):1278–87. https://doi.org/10.1007/s10461-016-1516-5 
PMID: 27531461

	43.	 Shamu S, Shamu P, Khupakonke S, Farirai T, Chidarikire T, Guloba G, et al. Pre-exposure prophylaxis 
(PrEP) awareness, attitudes and uptake willingness among young people: gender differences and 
associated factors in two South African districts. Glob Health Action. 2021;14(1):1886455. https://doi.
org/10.1080/16549716.2021.1886455 PMID: 33606603

	44.	 Muhumuza R, Ssemata AS, Kakande A, Ahmed N, Atujuna M, Nomvuyo M, et al. Exploring Perceived 
Barriers and Facilitators of PrEP Uptake among Young People in Uganda, Zimbabwe, and South 
Africa. Arch Sex Behav. 2021;50(4):1729–42. https://doi.org/10.1007/s10508-020-01880-y PMID: 
33954824

	45.	 Xue H, Liu H, Cai L. Analysis of willingness and influencing factors for usage of pre-exposure pro-
phylaxis among men who have sex with men. Zhonghua Yu Fang Yi Xue Za Zhi. 2015;49(11):973–7. 
PMID: 26833007

https://doi.org/10.1016/S2352-3018(21)00048-5
http://www.ncbi.nlm.nih.gov/pubmed/34126052
https://doi.org/10.3389/frph.2021.667823
http://www.ncbi.nlm.nih.gov/pubmed/36303993
https://doi.org/10.1002/jia2.25306
http://www.ncbi.nlm.nih.gov/pubmed/31328429
https://doi.org/10.1186/s12879-022-07146-3
http://www.ncbi.nlm.nih.gov/pubmed/35227202
https://doi.org/10.1007/s10461-016-1516-5
http://www.ncbi.nlm.nih.gov/pubmed/27531461
https://doi.org/10.1080/16549716.2021.1886455
https://doi.org/10.1080/16549716.2021.1886455
http://www.ncbi.nlm.nih.gov/pubmed/33606603
https://doi.org/10.1007/s10508-020-01880-y
http://www.ncbi.nlm.nih.gov/pubmed/33954824
http://www.ncbi.nlm.nih.gov/pubmed/26833007
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

