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Abstract
Background  HIV continues to be a significant global public health problem in low and middle-income countries. 
Efforts to search for an effective and affordable preventative HIV vaccine are on-going. We investigated the 
understanding of perceived risk for acquiring HIV and the experience of female sex workers (FSW) in Tanzania, before 
and after enrolling in an HIV vaccine and Pre-Exposure Prophylaxis Trial.

Methods  This was a descriptive qualitative study design nested in a multicentre Phase IIb three-arm, two-stage 
HIV prophylactic vaccine trial with a second randomization to compare two pre-exposure prophylaxes (PrEPVacc 
trial) regimens. We present findings from Dar es Salaam site in Tanzania. Fifteen in-depth interviews and four focus 
group discussions were conducted among FSW who participated in the HIV vaccine and Pre-Exposure Prophylaxis 
Trial between 2021 and 2023. Data analysis was done manually using the Framework and thematic content analysis 
approaches.

Results  Two themes emerged from the findings: `Apparent risk’ of acquiring HIV infection before enrolling in the 
HIV vaccine trial and `Balancing perceived risk’ of acquiring HIV infection and preventive measures after enrolling in 
the HIV Vaccine and Pre-Exposure Prophylaxis Trial. Before enrolling in the trial, the participants perceived themselves 
at high risk of acquiring HIV infection. They reported inconsistent condom use in multiple relationships with clients 
whose HIV status was unknown. After enrolling in the trial, the participants reported improved knowledge of HIV 
prevention, particularly the use of pre-exposure prophylaxis and compliance with preventive measures. However, 
some participants perceived that the experimental vaccine was an established HIV preventive measure. In addition, 
condomless sex was still practiced, mainly to get higher payments from the clients.

Conclusion and recommendations  The knowledge gained on HIV preventive measures by FSW after participation 
in the trial was valued. However, continued engagement in risky sexual practices and poor compliance with HIV 
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Background
Globally in 2023, 39.9  million adults and children were 
living with HIV, and 53% of all people living with HIV 
were women and girls, with these groups contributing 
44% of all new infections [1]. The severity of HIV infec-
tion across Africa disproportionately affects key and vul-
nerable populations (KVPs) including women and men 
who have sex with men [2]. Female sex workers (FSW) 
are among the most at-risk populations for acquiring 
HIV infection, and make up 3% of the global median HIV 
prevalence among the adult population (ages 15–49) [1]. 
A recent study in Kenya indicates an average of 28% prev-
alence of HIV among FSW, with the percentage increas-
ing with age [3]. Similarly, in Rwanda, the HIV prevalence 
among FSW was on average 9% with higher rates among 
older women [4]. The risk of HIV infection among FSW 
may be influenced by inadequate access to the preven-
tion and treatment services they need, partly due to 
police harassment and discrimination from healthcare 
providers [2]. In Tanzania, FSW acquire HIV infec-
tion exclusively from unprotected sexual intercourse. 
Data published in 2020 showed that the HIV prevalence 
among FSW in Tanzania was 15.3% [5].

Tanzania is among the countries in Africa conduct-
ing HIV vaccine trials. Two phase I/II HIV vaccine trials 
namely HIVIS-03 and TAMOVAC I and II were success-
fully conducted between 2007 and 2012 among males 
and females at low risk for HIV infection [6–9]. The 
overall incidence rate of HIV-1 among HIVIS-03 popula-
tion was 8.4 per 1000 person years at risk (PYAR), and 
was 8.8 and 6.9 among males and females respectively 
[10]. The conduct of these HIV vaccine trials involved a 
series of HIV risk-reduction interventions [11], and those 
who completed the trial visits appreciated the knowledge 
acquired on the reduction of risky sexual practices [12]. 
However, some participants from both trials confided 
that they had acquired HIV infection in the course of a 
prolonged follow-up period [13]. The incidence rate of 
HIV among FSW who were initially enrolled in the Reg-
istration cohort in 2018 was 3.45 per 100 PYAR [14]. Oral 
pre-exposure prophylaxis (PrEP) has emerged as one of 
the most efficacious current approaches in biomedi-
cal prevention [15]. Regular PrEP use is effective, with 
adherent individuals reporting little to no breakthrough 
infection [16, 17]. In 2015, the World Health Organiza-
tion (WHO) recommended oral PrEP for individuals at 
substantial risk for HIV [18]. Following the WHO rec-
ommendation, countries with a high HIV burden have 
implemented PrEP implementation policies for high-risk 

individuals including FSW [18–20]. In 2019, the Ministry 
of Health in Tanzania officially published guidelines to 
roll out PrEP in public sector as part of the government’s 
comprehensive HIV prevention efforts, and the targeted 
population included sex workers [21].

The Pre-Exposure Prophylaxis Vaccine (PrEPVacc) 
Trial, a Phase IIb three-arm, two-stage HIV prophylac-
tic vaccine trial with a second randomisation to compare 
TAF/FTC to TDF/FTC as pre-exposure prophylaxis, 
conducted in Dar es Salaam, Tanzania, enrolled FSW 
aged between 18 and 40 years old, HIV uninfected who 
demonstrated good uptake of PrEP before the trial. The 
participants who met the inclusion criteria were random-
ized into one of the three vaccine arms and one of the 
two PrEP arms using a single code per participant. The 
next vaccines were given at weeks 4, 20, and 24 during 
the trial. PrEP was initiated at the enrolment into the trial 
and continued up to two weeks after the 3rd vaccination. 
The participants were advised to continue taking locally 
available PrEP at the trial site. Subsequently, a number 
of participants either discontinued or were inconsistent 
with PrEP use after the PrEP-compulsory phase during 
the trial. There is limited documentation of how the FSW 
in Tanzania perceive their risk of acquiring HIV infection 
particularly during interventions targeting HIV preven-
tion. Knowing the perceptions of such a population can 
inform the present and future HIV preventive interven-
tions. We describe the perceptions of risk for HIV acqui-
sition and experiences of risky sexual practices before 
and after enrolling in an HIV vaccine trial among FSW in 
Dar es Salaam, Tanzania.

Methods
Study design
This was a descriptive qualitative study design nested 
in the multicenter Phase IIb three-arm, two-stage HIV 
prophylactic vaccine trial with a second randomization 
to compare TAF/FTC to TDF/FTC as pre-exposure pro-
phylaxis (PrEPVacc), which was conducted in Tanzania, 
Uganda and South Africa between 2020 and 2023. In 
this analysis we aimed to explore the perceived risk for 
acquiring HIV and experiences among the Tanzanian 
female sex workers before and after enrolling in the PrE-
PVacc trial.

Study area and population
This paper draws on data from one trial site in Dar es 
Salaam, Tanzania’s most urbanized and commercial city. 
Dar es Salaam region covers both urban and peri-urban 

preventive measures highlights the need for continued risk-reduction interventions while searching for an effective 
HIV vaccine.
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areas, contributing to the heterogeneity of the study pop-
ulation. Specifically, the study was conducted at the study 
site, Muhimbili University of Health and Allied Sciences 
(MUHAS) in Dar es Salaam, Tanzania.

The study was conducted among FSW aged between 
18 and 40 years old, HIV uninfected who were participat-
ing in PrEPVacc trial in the Dar es Salaam site. The City 
of Dar es Salaam hosts 32% of the Tanzanian population; 
the male/female ratio is 0.93 [22]. The HIV prevalence 
among FSW who were being prepared for HIV vaccine 
study in Tanzania was 7.6% and this prevalence was asso-
ciated with age [14].

Sampling technique
The PrEPVacc Trial Qualitative Component Study Oper-
ations Manual (SOM) was used to guide the study sites 
to purposively sample 5–10% of the trial participants for 
the qualitative study based on characteristics such as age, 
sex, work type and PrEP regimen. The characteristics 
of our participants were age and PrEP regimen. Thus, a 
pre-determined sample of 15 participants based on 10% 
of enrolled participants in PrEPvacc trial at the Dar es 
Salaam-MUHAS site was selected through the help of 
the data manager. The study social scientist (EAMT) 
randomly selected the potential 15 participants for 
interviews; in turn, EAMT requested the counsellors to 
arrange for an interview appointment. The participants 
were interviewed at three time points in the trial months 
2, 6 and 12 to assess their perception of HIV risk immedi-
ately after enrolment, and later as they continued partici-
pating. According to the SOM, the participants who did 
not take part in interviews were invited for focus group 
discussions (FGD). Furthermore, the FGD participants 
were sampled according to whether they adhered well to 
PrEP or not. The study nurse counsellor confirmed the 
PrEP adherence status using the urine tests results. All 
study participants were recruited from the HIV vaccine 
trial clinic.

Data collection procedure and tools
Data were collected from 45 participants who partici-
pated in in-depth interviews (IDI = 15) and Focus Group 
Discussions (FGD = 30). Fifteen IDI were conducted 
between 12th November 2021 and 8th May 2023. Four 
FGDs, each comprising 7–8 participants, were conducted 
between 6th September 2022 and 24th July 2023. Two 
experienced male researchers collected the data using the 
IDI/FGD guide. The reason for using male researchers 
is that FSW in Tanzania appears more free to talk about 
their sex work with men. The IDI and FGD guides com-
prised five and four topics respectively. Each topic con-
sisted of two to six questions with probes (Appendices 
1 and 2). The present data were based on topics number 
four and two from the IDI and FGD guides, respectively, 

and the following questions were asked: (1) Do you feel 
at risk of acquiring HIV? Explain your answer; (2) How 
is your perception of risk now compared to when you 
started the study (3)? Does the pill protect against HIV/
AIDS/STIs? Reasons? All interviews and FGD were con-
ducted in Kiswahili and were audio-recorded. The IDI 
and FGD took between 28 and 40 min and 90–120 min, 
respectively.

Data management
The quality assurance procedure was carefully followed. 
All data were audio-recorded after obtaining written 
consent to use the recorders from the participants. The 
information was transferred to a password-protected 
computer immediately after each IDI or FGD. Each 
audio was given a number before being sent to the tran-
scriber. All audio recordings were transcribed verbatim, 
by eight experienced transcribers. The principal inves-
tigator EAMT checked all the transcripts against the 
audio-recorded information to ensure quality. The tran-
scripts were anonymously given a number and sent to an 
independent researcher who translated all the transcripts 
from Kiswahili to English. A team of four research-
ers who were familiar with the study checked the qual-
ity of the translation to ensure that the meaning was not 
distorted during the translation. The transcripts were 
assigned unique identification numbers for each partici-
pant. The principle investigator ensured no mix-up of 
the transcripts by ensuring each transcript’s number cor-
responded to the audio number in an excel sheet. Both 
Kiswahili and English transcripts were saved on the pass-
word-protected desktop computer.

Data analysis
Framework and thematic content analysis approaches 
were done manually. The Framework analysis approach 
[23] was used because it is suitable for use by a team of 
people undertaking manual coding and analysis. After 
identifying themes, and drawing up a list of codes, 
indexing (coding) and charting (copying and pasting 
data according to thematic areas) were done simultane-
ously. Mapping (visual display of data) was done to allow 
researchers to identify patterns, associations, and con-
cepts. The thematic content analysis approach [24] was 
applied. The first four authors independently coded the 
data. After independent coding, the authors checked the 
codes, discussed and reached a consensus on overarching 
themes.

Findings
Socio-demographic characteristics
All IDI and FGD participants were healthy female, aged 
between 20 and 37 years.
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The majority (eight) of the IDI participants attained 
secondary level education, six studied up to seven years 
of primary school, while only one stopped in fourth year. 
Besides sex work, a few IDI participants engaged in other 
income-generating activities such as hairdresser, bar-
maid, petty business, and master of ceremony responsible 
for overseeing social events. Half of the FGD participants 
were educated for up to four years of secondary educa-
tion, and another half stopped after seven years of pri-
mary school.

Themes and sub-themes
Two themes emerged from the thematic content analy-
sis: the ‘Apparent risk’ of acquiring HIV infection before 
enrolling in the HIV vaccine and Pre-Exposure Trial and 
the ‘Balancing the perceived risk’ of acquiring HIV infec-
tion and preventive measures after enrolling in the HIV 
vaccine and Pre-Exposure Trial. Each theme is supported 
by subsequent sub-themes, as described in Table 1.

Theme 1: Apparent risk of acquiring HIV infection before 
enrolling in HIV vaccine and pre-exposure prophylaxis trial
Engaging in risky sexual practices
Monetary-driven condomless sex  Before enrolling in 
the HIV vaccine study, many participants reported prac-
tising condomless sex to meet the client’s wishes as well 
as the desire to get more money. They said it was very 
tempting to practice sex without using condoms because 

they depended on the sex work as their primary source of 
income. One participant said:

I used to have sex without protection with people 
who had a large amount of money, I used to focus 
on the amount of money that I would be paid; if the 
money was good enough, I went with them without a 
condom (P10, IDI).

Condomless sex due to a prolonged relationship with 
one client  Many participants said they stopped using 
condoms with permanent clients [a client who was viewed 
as a husband; could live and have unlimited sexual inter-
course with the FSW]. They reasoned that those long-
term relationships with male clients provided assurance 
of faithfulness and that the client could not be living with 
HIV. One participant narrated:

You know we women, after seeing a man for the first 
time, the second time, and the third time, think that 
I am used to this one, I mean you believe that he is 
not infected (P15, IDI).

Despite the expressed fact that participants were aware 
of HIV prevention methods, they said sometimes they 
practiced condomless sex to fulfil the clients’ preferences. 
Some men disliked condoms:

Not all men want to use protection; some want with-
out condoms, I did have education on how to protect 
myself against infection, but I used to do it [condom-
less] while my conscience told me that I was at risk 
and it increased my fear; (P11, IDI)

Inability to protect against HIV transmission  The par-
ticipants reported a lack of seriousness when it comes to 
protecting themselves against HIV transmission. They 
perceived themselves at risk of acquiring HIV infection 
before enrolling in the vaccine trial because of sex work 
without using condom. They suspected that even if they 
were careful, their clients could have unprotected sex with 
women living with HIV and in turn transmit the infec-
tion to them. Some of the participants complained about 
not knowing the routes of HIV transmission and identify-
ing healthy clients. They also engaged in unprotected sex 
because the clients paid them well.

One participant emphasized:

In many cases the people we have sex with without 
condom give us good payment. So there is a time we 
say, to hell with! (IDI, P1).

Encountering limited knowledge of HIV preventive measures
Limited knowledge of HIV prevention methods, 
including PrEP  Participants said they lacked knowledge 

Table 1  Themes, sub-themes and condensed meaning units
Theme Sub-theme Condensed meaning unit In-

terpretation of the underlying 
meaning

Apparent risk of 
acquiring HIV 
infection before 
enrolling in an 
HIV vaccine and 
Pre-Exposure 
Prophylaxis Trial

Engaging in 
risky sexual 
practices

Monetary-driven condomless sex
Condomless sex due to a 
prolonged relationship with one 
customer
Inability to protect against HIV 
transmission

Encounter-
ing limited 
knowledge of 
HIV preventive 
measures

Limited knowledge of HIV preven-
tion methods, including PrEP
Lack of knowledge about the HIV 
testing schedule

Balancing the 
perceived risk 
of acquiring HIV 
infection and 
use of preventive 
measures after 
enrolling in the 
HIV vaccine and 
Pre-Exposure 
Prophylaxis Trial

Perceived 
reduced risk 
of HIV due to 
knowledge 
gained

Gained knowledge of HIV 
prevention
Increased knowledge in 
self-protection
Acquired knowledge in perform-
ing HIV test

The belief 
that the study 
products (vac-
cines and PrEP) 
protect against 
HIV

Compliance with HIV preventive 
measures
Exposure to unprotected sex 
using unreliable preventive 
methods
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about HIV prevention including PrEP. They reported see-
ing people in the community taking prophylaxis but they 
did not know from where they got them. As a result, they 
exposed themselves to the risk of acquiring HIV infection 
without knowing where to get the preventive medicines. 
They said:

I didn’t know what does preventive medicine helps. I 
mean I didn’t know anything, even when I see a per-
son taking the medicine, I was among people who 
would say that she is HIV positive, and other myths. 
I used to see people in the street taking preventive 
medicines but didn’t know where they get them (P7, 
IDI).

Some of the participants argued that they were at risk 
of HIV infection because of a lack of education on pre-
vention. They lamented that a limited understanding of 
preventive measures was a big problem for many of them:

I did not have education on how to protect myself 
against infection [HIV]. So I used to do it [sex] while 
my conscious tells me that I am at risk, and that 
increased my fear (P10, IDI).
I was at a high risk of getting HIV infection because 
I did not have education; I was doing things [unpro-
tected sex] that I didn’t understand (P11, IDI).

Also, the participants stated that before joining the 
study they had limited knowledge about the condoms’ 
expiring dates. They said that clients could just tell them 
that they had the condom, and they engaged in sexual 
intercourse while not being sure about the condom’s via-
bility. One participant said:

You might find someone carrying an expired condom 
of 2010. Yes, you see it has required quality; you see 
but you use it without knowing [the expiring date]; 
hence, ending up infected because you have not read 
the expiring date. I have come to know these issues 
[condom expiring date] at Muhimbili [Trial site] 
(P1, IDI).

Lack of knowledge about the HIV testing sched-
ule  The lack of knowledge about the HIV testing was 
reported as one of the gaps in HIV prevention. The par-
ticipants reported that before joining the study, they were 
less knowledgeable about HIV testing issues including the 
schedules. They did not know when to test and after how 
long they should do the test. One participant said:

In the beginning, I didn’t know about HIV well; after 
how many months are you supposed to test [re-test] 
for HIV, I didn’t know that [re-test for HIV]. (P7, 
IDI).

Theme 2: Balancing the perceived risk of acquiring HIV 
infection and use of preventive measures after enrolling in 
the HIV vaccine and pre-exposure prophylaxis trial
Perceived reduced risk of HIV due to knowledge gained
Gained knowledge of HIV prevention  After partici-
pating in the HIV vaccine trial, testimonies emerged on 
improved FSW’s knowledge regarding HIV prevention. 
They embraced the knowledge gained on the meaning of 
HIV infection, how HIV is transmitted, and available pre-
vention methods. They said:

The risk [HIV infection] is there, but currently [after 
joining the trial] not much because I am using Pills 
[PrEP]… the pills make me feel comfortable…I mean 
it [knowledge about HIV] has greatly changed (P5, 
IDI).
I am using PrEP, and I know that PrEP are pills 
which prevent HIV infection 100%. Even if the virus 
will be attacking, its attack would be different if you 
are using PrEP (P11, IDI).
I cannot have sex with a client without condom 
because I know the meaning of HIV, and how it is 
transmitted. I know the importance of condom, So 
there is a difference between now and in the begin-
ning [before joining the trial] (P13, IDI).

They declared that although the risk of acquiring HIV 
was still there even after participating in the study, it was 
not that much because they were using pills [PrEP] that 
made them feel protected. They reasoned that the pills 
made them feel free and comfortable to continue with 
their sex work even to those clients who refused to use 
condoms.

Now I don’t think I am at risk because I use the pre-
ventive pills [PrEP] even if I skip the pill in a day, I 
don’t think it will be dangerous [acquire HIV] (P15, 
IDI).
To be honest, the study has helped me; first of all the 
study has removed the fear, second it has removed 
me from the risk because now I have self-awareness 
(P11, IDI).

Increased knowledge of self-protection  The partici-
pants’ confidence in self-protection increased because 
they felt that they had gained adequate knowledge about 
HIV prevention and had all the essential protective gear.

Now I am not at risk because I have received an edu-
cation, and I know how to use this and that [protec-
tion such as condom and PrEP] so that I cannot get 
HIV infection (P8, IDI).

They emphasized how important it was to carry con-
doms with them. One participant said:
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Now I am not at risk of getting the infection because 
I have protective gear and I am good… now I use 
condoms, condoms to me now are like a teacher who 
cannot go to school without a stick and a pen (P6, 
IDI).

They said they were taught all about HIV and that edu-
cation increased their knowledge on not having sex hap-
hazardly because they could acquire the HIV infection. 
The free condoms provided at the study site were essen-
tial to support the participants in self-protection:

Now I am confident; I know that I have taken my 
pills [PrEP], although we were advised not to have 
much confidence [having sex without protection], 
and that is why we were advised to use condoms 
(P14, IDI).

The benefits of joining the study were evidenced by the 
reduction of risk perceptions among the participants. 
Some participants reported that they became more care-
ful by avoiding having sex with clients without condoms. 
They emphasized that if the clients refused to use con-
doms, they asked them to go for HIV tests:

Since I joined the study and received education and 
know the importance of my health, I cannot have 
sex without a condom...so even if you show me three 
hundred thousand shillings without a condom. I 
would say no, or if you want sex without a condom, 
we have to go and check our health [HIV status] 
(P10, IDI).

The risk of getting HIV infection was considered low 
because the participants felt confident that they could 
abandon the clients who would refuse to use condoms:

I also protect myself and the person that I have 
sex with, ...I trust myself and when I meet a person 
I dare to tell him that, I cannot have sex with you 
without a condom because I know the meaning of 
HIV and how is it transmitted (P13, IDI)

The benefits of condoms were well known because of 
the experience of prevention of infections such as Sexu-
ally Transmitted Infections (STIs), HIV, and unplanned 
pregnancies. One participant emphasised and said:

I always carry condom because it prevents against 
STIs, HIV and unplanned pregnancies like the child 
I am taking care of myself; now I am preventing 
unplanned pregnancies…When I go to my business, I 
know that I must protect myself (P10, IDI)

The provision of free prophylaxis at the study site 
increased confidence in not getting HIV infection among 
the participants. Many participants appreciated being 
given protection such as PrEP and condoms.

Acquired confidence in performing HIV test  After 
enrolling in the study, the participants reported that they 
gained confidence about performing an HIV test. They 
did not fear testing for HIV, and envisioned themselves as 
being more careful as compared to before they enrolled in 
the study. They said:

I don’t fear testing for HIV, and I have confidence 
now compared to the beginning... the study has 
helped me; first of all, the study has removed the 
fear, (P11, IDI).

The confidence in HIV testing after enrolling in the 
trial provided the participants with assurance of their 
health status. They acknowledged the frequency of taking 
HIV tests at the trial sites helped to reduce their fear.

The belief that the study products (vaccines and PrEP) 
protect against HIV
Compliance with HIV preventive measures  The knowl-
edge gained during the study increased compliance with 
HIV preventive measures including PrEP. They perceived 
themselves at low risk of acquiring HIV infection because 
they used PrEP. Some were confident that full use of PrEP 
protects them from HIV infection. 

They evidenced that using PrEP pills could prevent 
HIV infection 100 per cent.

When we use the pills even if we suffer from minor 
injuries, we are sure that we have immunity in our 
bodies. That is why we request that the size of the 
pills should be reduced and the pills be made avail-
able (P8, FGD 2).

Other participants emphasized the benefits of PrEP 
during their sex work. They said that when taking the 
pills for seven days consecutively, it could stay in the 
body and hence provide effective protection even if they 
have sex without a condom with a person living with 
HIV. They also described that PrEP had resolved the risk 
of condom-less sex that was practised before joining the 
study.

When you get a client who tells you that he doesn’t 
want to use condoms and that he will pay you more 
money, you will not refuse it, you will accept it. So 
when I take the medicine, I know that I have taken 
my pill [PrEP] in the morning and now I am free 
(FGD 6, P6).
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Exposure to unprotected sex using unreliable preven-
tive methods  After participating in the study some par-
ticipants continued to expose themselves to the risk of 
acquiring HIV infection despite the availability of modern 
preventive methods. They used locally perceived preven-
tive methods without condoms as exemplified below:

I had sex with a man without a condom, and when 
I suffered from itching I took hot water and put it 
there [in the vagina]; when I felt fresh, I went and 
had sex with another client, and I didn’t advise them 
to put on condoms, I didn’t use condoms a lot (P6, 
IDI)

Some continued to engage in unsafe sex by relying on 
the physical inspection of the clients as an assurance of 
their HIV status:

I don’t have an HIV infection now, then I meet a cli-
ent who has bruises [minor injuries] then I can get 
an infection eeh, so even if you [client] say you will 
pay me a large amount of money when we go in the 
room I must inspect you, that is the first thing I will 
do. (P10, IDI)

Many participants believed that they had been given a 
preventive vaccine in the study. Some of them felt more 
protected because they received both the vaccine and 
PrEP. Some also relied on their individual beliefs against 
the risk of acquiring HIV infection:

I believe I am at risk but not much...Still, I have the 
vaccine in my body now; I still use the pills. So, I 
trust myself that I am not a great risk... So I believe 
that I can’t get the infection (P15, IDI)

I trust myself because I still have the vaccine in my 
body, so I know the vaccine will help me also, it is not a 
hundred percent; we live by hope, as I have told you, and 
hope helps. (P14, IDI)

The use of combined HIV preventive methods was 
reported to increase confidence in self-protection among 
the participants. They reasoned that it would be difficult 
to get HIV because they used condoms, and pills, and 
sometimes they used lubricants to prevent bruises and 
regular health check-ups. Some participants were cau-
tious that they might still be at risk of acquiring HIV in 
the future.

I am not at risk of getting HIV. One of the reasons is 
that I use condom; second, I believe in pills [PrEP] 
that I am using; third sometimes I use lubricant to 
prevent bruises… (P13, IDI).

Overall, the participants believed that the trial prod-
ucts would protect them. However, potentially some par-
ticipants might be re-engaged in risky sexual practices 
including condomless sex to get more money from the 
clients. Having the ‘belief ’ that trial products [HIV pro-
phylactic vaccine plus TAF and TDF as Pre-Exposure 
prophylaxis] will protect them and the need for money, 
means condomless sex.

Discussion
In the present study, this interplay is obvious. Before 
the participants enrolled in the HIV vaccine study, they 
perceived themselves at risk of acquiring HIV infection 
because they were engaging in unprotected sex. The 
unprotected sex was either due to clients’ preferences 
or trust developed from a prolonged relationship. At the 
same time, self-protection against HIV transmission was 
not a priority because of limited knowledge of available 
HIV preventive measures. The limited understanding of 
the importance of HIV testing, as well as fears of under-
going HIV testing accelerated the risk of getting infected. 
After enrolling in the HIV vaccine study, the risk per-
ception and experiences were mixed. Many participants 
strived to balance the gained knowledge and use of avail-
able HIV preventive measures. They used the knowledge 
gained to improve self-protection and confidence in per-
forming HIV testing. However, a controversy emerged 
about compliance with HIV preventive measures and re-
engaging in risky sexual practices. Re-engaging in risky 
sexual practices, particularly condom-less sex was fuelled 
by the desire to get more money from the clients.

The community organization of sex work can predict 
risky sexual practices [25]. The fact that the participants 
declared the practice of engaging in unprotected sex 
before enrolling in the vaccine trial implies that FSW are 
highly vulnerable to HIV infection and thus form a suit-
able cohort for efficacy vaccine trials. Many participants 
were not complying with the available HIV preventive 
measures due to the client’s preferences and fulfilment 
of their own financial needs. In Tanzania, the HIV prev-
alence in adults who reported engaging in paid sexual 
intercourse in the 12 months preceding the previous 
survey was higher than those who did not. Females who 
reported having engaged in paid sexual intercourse had 
nearly twice the HIV prevalence compared to males [26]. 
The economic influence contributes to HIV infection 
because sex workers anticipate to be offered more money 
if they accept condom less sex [27]. In South Africa, 
sex workers engage in condom less sex to increase their 
earnings [28]. Also, FSW are at higher risk of acquiring 
HIV infection than the general population because of 
the influence of alcohol [29]. In the present study, the 
practice of condom-less sex due to prolonged relation-
ships suggests that lack of knowledge of one’s HIV status 
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may increase chances of acquiring the infection without 
knowing. The practice of condom-less sex increases the 
chances of HIV transmission among the FSW. In Kenya, 
condom use with intimate partners was lower as com-
pared to use at last sex with a client [3]. In Tanzania, 
low condom use with nonmarital partners has been low 
for many years [26] suggesting more effort is needed in 
condom marketing, and education towards behaviour 
change. In South Africa, while commercial sex contrib-
utes to 6.9% new HIV infections, clients of FSW largely 
contribute in HIV transmission [30].

The limited knowledge of HIV prevention among the 
studied participants may be compounded by their edu-
cational background. The fact that more than half of the 
participants were not educated up to four years of sec-
ondary education suggests that the studied cohort pos-
sesses limited updates on HIV transmission through the 
school curricula. A previous study in Rwanda showed 
that the HIV prevalence decreased with education [4]. 
The acquisition of HIV knowledge can be accessed 
through various social media. However, the observed 
busy schedule of selling sex in this study and the context 
of the business itself may limit time to access publicly 
available HIV education including the use of PrEP.

The practice of HIV testing is one of the self-protection 
measures to control the transmission of the virus; how-
ever, the uptake of the test has not been promising for 
adults aged 15 years and older [26]. While HIV testing is 
a gateway to link those with negative results to HIV pre-
ventive services or to care and treatment for those who 
seroconvert, female sex workers reported fear of the 
test. A previous study in Uganda among FSWs, revealed 
that the perceived good quality of health services with 
same-day results and immediate initiation of treatment, 
individual’s need to remain healthy, and having alterna-
tive sources of income facilitated linkage to HIV testing. 
However, perceived stigma, fear of being seen at HIV 
clinics, myths about antiretroviral therapy, and financial 
constraints hindered the linkage to HIV testing [31].

The reported knowledge change and perceived HIV 
preventive measures after participating in the HIV vac-
cine study reflect the possibility of changing risky sexual 
behaviour among the FSW. The acquired knowledge 
appeared to improve self-protection while the partici-
pants increased their confidence in HIV testing. A pre-
vious study among FSWs showed that risk reduction 
counselling was associated with decreased risk behaviour 
but was insufficient to change the behaviours of all those 
at the highest risk [32]. The fact that compliance with 
condom use was low among FSW, the PrEP use could be 
a game changer to ensure protection before engaging in 
unprotected sex. However, acceptance to use PrEP is not 
common among FSWs in many parts of Africa. In Kenya, 
only one-quarter of the studied FSW reported taking 

PrEP [3]. The mixed messages from health care workers, 
conflict with intimate sexual partners, stigma and inabil-
ity to differentiate people taking PrEP from those taking 
anti-retroviral therapy reduced uptake of PrEP among 
FSW in South Africa [33]. In Tanzania, the majority of 
FSW who used PrEP stopped because of side effects, and 
condom were infrequently used [34], In addition, the 
FSW feared that if the clients found their PrEP pills, they 
would mistake them for HIV treatment, and could chase 
them away assuming they are living with HIV [35].

The relationship between individuals and macro-struc-
tural levels plays an important role in HIV prevention 
[25]. Thus, the challenge for compliance with HIV pre-
ventive measures and re-engaging in unprotected sex 
among FSW in this study is worth noting. Previous stud-
ies have documented that participants in HIV vaccine tri-
als may continue to engage in risky sexual practices partly 
due to false hope of high efficacy from the experimental 
vaccine [36, 37]. In the present study, exposure to unpro-
tected sex, despite the gained knowledge, access to con-
doms, and PrEP hamper the efforts to prevent new HIV 
infection among the FSW. The condom could be the most 
promising non-biomedical widely available HIV preven-
tion method, but breakage during sexual encounters has 
been reported, and the FSW continued to have sex with-
out it [38, 39]. A systematic review concluded that con-
dom promotion in Africa and the Middle East needs to 
incorporate gender-based power in relationships [40]. 
In Tanzania, less condom use has been reported among 
FSW who were potential participants for HIV vaccine 
trial [14]. The fact that the participants in the present 
study were worrying about losing a client, and his money 
if they insist to use condom implies that re-engaging in 
unprotected sex is not surprising. Even the identified 
low risk participants in the previous HIV vaccine trials 
engaged in risky sexual practices [41], and some of them 
acquired HIV infection after a prolonged follow up [13].

Strength and limitations
This study is based on a cohort of FSW who were involved 
in HIV prevention efforts. The study was conducted 
outside the clinical trial setting to ensure a comfortable 
and pressure-free zone during both the interviews and 
focus group discussions. This setting helped to create a 
respectful atmosphere for the FSWs, facilitating open 
and honest responses. In addition, the use of both In-
depth interviews and focus group discussions generated 
large sample for a qualitative study. However, this study 
has some limitations. The findings may not be transferred 
to FSW in other settings. The results may shed light on 
the perceptions of FSW in Tanzania and may not be 
directly related to the general population due to different 
lifestyles. Nevertheless, these limitations do not interfere 
with the trustworthiness of the current study results.
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Conclusion
The findings of this study conclude that there is a clear 
interplay between individual, interpersonal, and macro-
structural factors in HIV transmission among FSW. The 
FSW are at high risk of acquiring HIV infection because 
of non-compliance with available HIV prevention meth-
ods. The education and other HIV prevention interven-
tions during the vaccine trial appear to be useful to the 
FSW, but many are facing difficulties in complying with 
the interventions because of financial challenges and cli-
ents’ preferences forcing them to practice sex without a 
condom. However, the misconceptions about reduced 
risk by being in an HIV vaccine trial are a concern. 
Unprotected sex with multiple clients whose HIV status 
is unknown increases the risk of infection. As such, many 
HIV-negative FSW in Tanzania will remain at high risk of 
HIV infection until an effective preventive and affordable 
vaccine is made available or unless they adhere to PrEP. 
This study calls for the continuation, and strengthening 
of targeted education programs for the KVP. In particu-
lar, our findings highlight the importance of providing 
adequate education to FSW and emphasize compliance 
with HIV preventive measures even in participating in an 
HIV vaccine trial. Also, various organizations may inter-
vene by offering income-generating activities to the FSW 
because many of them appear to engage in risky sexual 
practices in the spirit of gaining money.

Abbreviations
AIDS	� Acquired Immune Deficiency Syndrome
FGD	� Focus Group Discussion
FSW	� Female sex worker
HIV	� Human Immune–deficiency Virus
IDI	� In–depth Interview
KVP	� Key Vulnerable Population
KVP	� Key Vulnerable Population
LIC	� Low Income Countries
MUHAS	� Muhimbili University of Health and Allied Sciences
PrEP	� Pre–Exposure Prophylaxis
PrEPVacc	� Pre–Exposure Vaccine
TACAIDS	� Tanzania Commission for AIDS
THIS	� Tanzania HIV Indicator Survey

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​2​5​-​2​4​2​0​2​-​0.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
The authors thank the participants who willingly participated in this study and 
shared their risk perceptions and experiences before and after participating 
in the HIV vaccine study. We thank all the people who assisted with the 
transcriptions and translation of the data.

Authors’ contributions
EAMT, MI, JSA, GGL, PM, MB, EFL, SA, RK, JS: Responsible for conceptualising 
the projectEAMT: Performed data curation EAMT, MI, JSA, GGL: Performed 

data analysisPrEPVacc social science team: Participated in the methodological 
aspects of the projectSA: Was responsible for Project administrationSA, MB, 
EFL: Supervised the project All authors: Validated data and manuscriptEAMT: 
Wrote the original manuscript draftEAMT, MI, JSA, GGL, PM, MB, EFL, SA, RK, JS, 
PrEPVacc Trial Team: Reviewed, edited and approved the final draft.

Funding
The PrEPVacc is funded by The Second European & Developing Countries 
Clinical Trials Partnership (EDCTP2); (Grant reference: RIA2016 -1644). This 
study is also made possible by the support of the American People through 
the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) through United 
States Agency for International Development. We wish to acknowledge 
additional funding support from Gilead (CO-UK-412-5430). The funder had 
no role in the design, data collection, analysis, manuscript preparation, or 
publication of this study.

Data availability
Data is available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The PrEPVacc study received ethical approval from the National Ethics 
Committee in Tanzania (Approval number: NIMR/HQ/R.8a/Vol.IX/3333) 
and from the Muhimbili University of Health and Allied Sciences (Approval 
number: MUHAS-REC-11-2019-066), and it was conducted per the Declaration 
of Helsinki. Before commencement of data collection, the interviewer and 
the participants revisited the study information shared at previous visits to 
ensure the participants still recall what the qualitative study is about. They 
were assured of the confidentiality that even the clinic team would not get 
to know what they shared, unless with their permission. Clarification was 
made for anything they did not understand, and they were answered any 
question they had. When the interviewer was satisfied that the information 
has been understood and the participant(s) was in agreement, the participant 
was given two copies (one for the study and another one for the participant) 
of informed consent to sign and date. The participants in FGDs were taken 
through the same process in groups. In addition, the participants were 
requested that the interview would be audio-recorded, and the audios would 
be transcribed without disclosing their personal information. This anonymity 
was ensured by giving each participant a number from the start of IDI of FGD. 
Thus, written informed consent was obtained from all the potential study 
participants. The participants were assured of their freedom to participate 
or withdraw from the study at any time and that by doing so, they would 
not compromise the services they were entitled to during the study. Also all 
the participants were assured of their privacy. They were informed that the 
knowledge generated from the shared information will be disseminated in 
various forums anonymously without disclosing their personal identification. 
All the participants received transport compensation in 30,000 Tanzanian 
Shillings equivalent to $12 US Dollars. Also, the participants were reminded 
about available referral services if they needed health care or other support.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Nursing Management, Muhimbili University of Health 
and Allied Sciences, Dar es Salaam, Tanzania
2Department of Clinical Nursing, Muhimbili University of Health and 
Allied Sciences, Dar es Salaam, Tanzania
3Department of Community Health Nursing, Muhimbili University of 
Health and Allied Sciences, Dar es Salaam, Tanzania
4Department of Internal Medicine, Muhimbili University of Health and 
Allied Sciences, Dar es Salaam, Tanzania
5Department of Microbiology and Immunology, Muhimbili University of 
Health and Allied Sciences, Dar es Salaam, Tanzania
6National Institute of Medical Research, Dar es Salaam, Tanzania
7Department of Social Science Unit, MRC/UVRI & LSHTM Uganda 
Research Unit, Entebe, Uganda

https://doi.org/10.1186/s12889-025-24202-0
https://doi.org/10.1186/s12889-025-24202-0


Page 10 of 11Tarimo et al. BMC Public Health         (2025) 25:2906 

8Africa Health Research Institute, , Durban, KwaZulu-Natal, South Africa
9London School of Hygiene and Tropical Medicine, Faculty of Public 
Health and Policy, London, UK

Received: 16 March 2025 / Accepted: 28 July 2025

References
1.	 Joint United Nations Programme on HIV/AIDS (UNAIDS). Fact sheet 2024 - 

Latest global and regional HIV statistics on the status of the AIDS epidemic. 
2024; Available from: https://www.unaids.org/en

2.	 Jin H, Restar A, Beyrer C. Overview of the epidemiological conditions of HIV 
among key populations in Africa. J Int AIDS Soc. 2021;24(S3). Available from: ​
h​t​t​p​​s​:​/​​/​o​n​l​​i​n​​e​l​i​​b​r​a​​r​y​.​w​​i​l​​e​y​.​​c​o​m​​/​d​o​i​​/​​h​​t​t​p​​s​:​/​/​​d​o​​i​.​o​​r​g​/​​1​0​.​1​​0​0​​2​/​j​i​a​2​.​2​5​7​1​6

3.	 Ngurukiri P, Babu H, Kung M, Nyamweya C, Id AM, Study MF et al. PLOS 
GLOBAL PUBLIC HEALTH The epidemiology of HIV infection among female 
sex workers in Nairobi, Kenya : A structural determinants and life-course 
perspective. 2024;1–19. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​g​p​​h​.​​
0​0​0​1​5​2​9

4.	 Mutagoma M, Nyirazinyoye L, Sebuhoro D, Riedel DJ, Ntaganira J. Syphilis and 
HIV prevalence and associated factors to their co-infection, hepatitis B and 
hepatitis C viruses prevalence among female sex workers in Rwanda. BMC 
Infect Dis. 2017;17(1): 525. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​7​9​-​0​1​7​-​2​6​2​5​-​0.

5.	 Mizinduko M, Moen K, Likindikoki S, Mwijage A, Leyna G, Makyao N, et al. HIV 
prevalence and associated risk factors among female sex workers in Dar es 
Salaam, Tanzania: tracking the epidemic. Int J STD AIDS. 2020;31(10):950–7. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​0​​9​5​6​4​6​2​4​2​0​9​1​7​8​4​8.

6.	 Munseri PJ, Kroidl A, Nilsson C, Joachim A, Geldmacher C, Mann P et al. 
Priming with a Simplified Intradermal HIV-1 DNA Vaccine Regimen followed 
by Boosting with Recombinant HIV-1 MVA Vaccine Is Safe and Immuno-
genic: A Phase IIa Randomized Clinical Trial. Goepfert PA, editor. PLoS One. 
2015;10(4):e0119629. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​1​
1​9​6​2​9

7.	 Joachim A, Munseri PJ, Nilsson C, Bakari M, Aboud S, Lyamuya EF, et al. Three-
year durability of immune responses induced by HIV-DNA and HIV-modified 
vaccinia virus Ankara and effect of a late HIV-modified vaccinia virus Ankara 
boost in Tanzanian volunteers. AIDS Res Hum Retroviruses. 2017;33(8):880–8. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​9​​/​a​​i​d​.​2​0​1​6​.​0​2​5​1.

8.	 Viegas EO, Kroidl A, Munseri PJ, Missanga M, Nilsson C, Tembe N et al. 
Optimizing the immunogenicity of HIV prime-boost DNA-MVA-rgp140/GLA 
vaccines in a phase II randomized factorial trial design. Landay A, editor. PLoS 
One. 2018;13(11):e0206838. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​
o​n​​e​.​​0​2​0​6​8​3​8

9.	 Bakari M, Aboud S, Nilsson C, Francis J, Buma D, Moshiro C et al. Broad and 
potent immune responses to a low dose intradermal HIV-1 DNA boosted 
with HIV-1 recombinant MVA among healthy adults in Tanzania. Vaccine. 
2011;29(46):8417–28. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​
/​p​i​​i​/​S​0​​2​6​​4​4​1​0​X​1​1​0​1​2​1​0​2

10.	 Munseri PJ, Bakari M, Janabi M, Aris E, Aboud S, Hejdeman B, et al. Declin-
ing HIV-1 prevalence and incidence among police officers - a potential 
cohort for HIV vaccine trials, in Dar Es salaam, Tanzania. BMC Public Health. 
2013;13(1):1–8.

11.	 Tarimo EA, Thorson A, Kohi TW, Mwami J, Bakari M, Sandström E, et al. Balanc-
ing collective responsibility, individual opportunities and risks: a qualitative 
study on how police officers reason around volunteering in an HIV vaccine 
trial in Dar Es salaam, Tanzania. BMC Public Health. 2010;10:1–11.

12.	 Tarimo EAM, Thorson A, Kohi TW, Bakari M, Sandstrom E, Mhalu F, et al. A 
qualitative evaluation of volunteers’ experiences in a phase I/II HIV vaccine 
trial in Tanzania. BMC Infect Dis. 2011. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​1​​4​7​1​-​2​3​3​4​-​1​
1​-​2​8​3.

13.	 Tarimo EAM, Ambikile J, Munseri P, Bakari M. Personal experiences following 
acquiring HIV infection while volunteering in phase I/II HIV vaccine trials: a 
qualitative study from Tanzania. PLoS One. 2022;17(10): e0276404. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​2​7​6​4​0​4.

14.	 Faini D, Msafiri F, Munseri P, Bakari M, Lyamuya E, Sandström E, et al. The 
prevalence, incidence, and risk factors for HIV among female sex workers—
a cohort being prepared for a phase IIb HIV vaccine trial in Dar es Salaam, 
Tanzania. JAIDS J Acquir Immune Defic Syndr. 2022;91(5):439–48. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​9​7​​/​Q​​A​I​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​3​0​9​7.

15.	 Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock PA, Leethocha-
walit M, et al. Antiretroviral prophylaxis for HIV infection in injecting drug 
users in Bangkok, Thailand (the Bangkok Tenofovir Study): a randomised, dou-
ble-blind, placebo-controlled phase 3 trial. Lancet. 2013;381(9883):2083–90.

16.	 Chou R, Evans C, Hoverman A, Sun C, Dana T, Bougatsos C, et al. Preex-
posure 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.

17.	 Underhill K, Morrow KM, Colleran C, Calabrese SK, Operario D, Salovey P, et al. 
Explaining the efficacy of Pre-Exposure prophylaxis (PrEP) for HIV prevention: 
A qualitative study of message framing and messaging preferences among 
US men who have sex with men. AIDS Bhehaviour. 2017;176(1):100–6.

18.	 World Health Organization. Guideline on When To Start Antiretroviral Therapy 
and on Pre-Exposure Prophylaxis for HIV. 2015;(September):1–76.

19.	 Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, Kapiga S, et al. Pre-
exposure prophylaxis for HIV infection among African women. N Engl J Med. 
2012;367(5):411–22. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​5​6​​/​N​​E​J​M​o​a​1​2​0​2​6​1​4.

20.	 O Murchu E, Marshall L, Teljeur C, Harrington P, Hayes C, Moran P et al. Oral 
pre-exposure prophylaxis (PrEP) to prevent HIV: a systematic review and 
meta-analysis of clinical effectiveness, safety, adherence and risk compensa-
tion in all populations. BMJ Open. 2022;12(5):e048478. Available from: ​h​t​t​p​​s​:​/​​
/​b​m​j​​o​p​​e​n​.​​b​m​j​​.​c​o​m​​/​l​​o​o​k​​u​p​/​​d​o​i​/​​​h​t​​t​p​s​​:​/​/​d​​o​i​​.​o​r​​g​/​1​​0​.​1​1​​3​6​​/​b​m​j​o​p​e​n​-​2​0​2​0​-​0​4​8​4​
7​8

21.	 National AIDS, Control Programme T (NACP). National Guide-
lines for the Management of Hiv and Aids. Development. 
2019;7(5,371,780,231.09):2,274,923,575.00-29.08. Available from: ​h​t​t​p​​s​:​/​​/​n​a​c​​p​
.​​g​o​.​​t​z​/​​d​o​w​n​​l​o​​a​d​/​​n​a​t​​i​o​n​a​​l​-​​g​u​i​​d​e​l​​i​n​e​s​​-​f​​o​r​-​​t​h​e​​-​m​a​n​​a​g​​e​m​e​​n​t​-​​o​f​-​h​​i​v​​-​a​n​d​-​a​i​d​s​-​a​
p​r​i​l​-​2​0​1​9​/

22.	 The United Republic of Tanzania, National Bureau of Statistics and President’s 
Office. The 2022 Population and Housing Census: Administrative UnitsPopu-
lation DistributionReport [Internet]. 2022. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​b​s​.​​g​o​
.​​t​z​/​n​​b​s​​/​t​a​​k​w​i​​m​u​/​C​​e​n​​s​u​s​​2​0​2​​2​/​A​d​​m​i​​n​i​s​​t​r​a​​t​i​v​e​​_​u​​n​i​t​​s​_​P​​o​p​u​l​​a​t​​i​o​n​​_​D​i​​s​t​r​i​​b​u​​t​i​o​​n​
_​R​​e​p​o​r​​t​_​​T​a​n​z​a​n​i​a​_​v​o​l​u​m​e​1​a​.​p​d​f

23.	 Goldsmith LJ. Using framework analysis in applied qualitative research. Qual 
Rep. 2021;26(6):2061–76.

24.	 Graneheim U, Lundman B. Qualitative content analysis in nursing research: 
concepts, procedures and measures to achieve trustworthiness. Nurse Educ 
Today. 2004;24(2):105–12. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​
i​​e​v​e​​/​p​i​​i​/​S​0​​2​6​​0​6​9​1​7​0​3​0​0​1​5​1​5

25.	 Shannon K, Goldenberg SM, Deering KN, Strathdee SA. HIV infection among 
female sex workers in concentrated and high prevalence epidemics. Curr 
Opin HIV AIDS. 2014;9(2):174–82. Available from: ​h​t​t​p​​:​/​/​​j​o​u​r​​n​a​​l​s​.​​l​w​w​​.​c​o​m​​/​0​​1​2​
2​​2​9​2​​9​-​2​0​​1​4​​0​3​0​0​0​-​0​0​0​1​1

26.	 Tanzania Commission for AIDS (TACAIDS). Tanzania HIV Impact Survey (A 
population-Based HIV Impact Assessment) THIS 2026 – 2017 [Internet]. 2018. 
Available from: ​h​t​t​p​​s​:​/​​/​p​h​i​​a​.​​i​c​a​​p​.​c​​o​l​u​m​​b​i​​a​.​e​​d​u​/​​w​p​-​c​​o​n​​t​e​n​​t​/​u​​p​l​o​a​​d​s​​/​2​0​​2​0​/​​0​2​
/​F​​I​N​​A​L​_​​T​H​I​​S​-​2​0​​1​6​​-​2​0​​1​7​_​​F​i​n​a​​l​-​​R​e​p​​o​r​t​​_​_​0​6​​.​2​​1​.​1​9​_​f​o​r​-​w​e​b​_​T​S​.​p​d​f

27.	 Johnston CL, Callon C, Li K, Wood E, Kerr T. Offer of financial incen-
tives for unprotected sex in the context of sex work. Drug Alcohol Rev. 
2010;29(2):144–9.

28.	 George G, Nene S, Beckett S, Durevall D, Lindskog A, Govender K. Greater 
risk for more money: the economics of negotiating condom use amongst 
sex workers in South Africa. AIDS Care - Psychol Socio-Medical Asp AIDS/HIV. 
2019;31(9):1168–71.

29.	 Farghaly AG, Alkassabany YM, El-Ghitany EM, HBV. HCV and HIV among 
female sex workers; is it a health problem? Sex Relatsh Ther. 2020;35(4):462–
77. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​t​​a​n​d​​f​o​n​​l​i​n​e​​.​c​​o​m​/​​d​o​i​​/​f​u​l​​l​/​​​h​t​t​​p​s​:​/​​/​d​​o​i​.​​o​r​g​​/​1​0​.​​1​
0​​8​0​/​​1​4​6​​8​1​9​9​​4​.​​2​0​2​0​.​1​7​7​8​1​6​5

30.	 Stone J, Mukandavire C, Boily M, Fraser H, Mishra S, Schwartz S, et al. Estimat-
ing the contribution of key populations towards HIV transmission in South 
Africa. J Int AIDS Soc. 2021. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​2​​/​j​​i​a​2​.​2​5​6​5​0.

31.	 Nakanwagi S, Matovu JKB, Kintu BN, Kaharuza F, Wanyenze RK. Facilitators 
and barriers to linkage to HIV care among female sex workers receiving HIV 
testing services at a Community-Based organization in Periurban uganda: A 
qualitative study. J Sex Transm Dis. 2016;2016:1–8.

32.	 Faini D, Munseri P, Bakari M, Sandström E, Faxelid E, Hanson C. I did not plan 
to have a baby. This is the outcome of our work: a qualitative study exploring 
unintended pregnancy among female sex workers. BMC Womens Health. 
2020;20(1):267. Available from: ​h​t​t​p​​s​:​/​​/​b​m​c​​w​o​​m​e​n​​s​h​e​​a​l​t​h​​.​b​​i​o​m​​e​d​c​​e​n​t​r​​a​l​​.​c​o​​
m​/​a​​r​t​i​c​​l​e​​s​/​​h​​t​t​p​s​​:​/​​/​d​o​​i​.​o​​r​g​/​1​​0​.​​1​1​8​6​/​s​1​2​9​0​5​-​0​2​0​-​0​1​1​3​7​-​9

33.	 Makhakhe NF, Sliep Y, Meyer-Weitz A. Whatever is in the ARVs, is Also in the 
PrEP Challenges Associated With Oral Pre-exposure Prophylaxis Use Among 

https://www.unaids.org/en
https://onlinelibrary.wiley.com/doi/
https://onlinelibrary.wiley.com/doi/
https://doi.org/10.1002/jia2.25716
https://doi.org/10.1371/journal.pgph.0001529
https://doi.org/10.1371/journal.pgph.0001529
https://doi.org/10.1186/s12879-017-2625-0
https://doi.org/10.1177/0956462420917848
https://doi.org/10.1177/0956462420917848
https://doi.org/10.1371/journal.pone.0119629
https://doi.org/10.1371/journal.pone.0119629
https://doi.org/10.1089/aid.2016.0251
https://doi.org/10.1089/aid.2016.0251
https://doi.org/10.1371/journal.pone.0206838
https://doi.org/10.1371/journal.pone.0206838
https://linkinghub.elsevier.com/retrieve/pii/S0264410X11012102
https://linkinghub.elsevier.com/retrieve/pii/S0264410X11012102
https://doi.org/10.1186/1471-2334-11-283
https://doi.org/10.1186/1471-2334-11-283
https://doi.org/10.1371/journal.pone.0276404
https://doi.org/10.1371/journal.pone.0276404
https://doi.org/10.1097/QAI.0000000000003097
https://doi.org/10.1097/QAI.0000000000003097
https://doi.org/10.1056/NEJMoa1202614
https://bmjopen.bmj.com/lookup/doi/
https://bmjopen.bmj.com/lookup/doi/
https://doi.org/10.1136/bmjopen-2020-048478
https://doi.org/10.1136/bmjopen-2020-048478
https://nacp.go.tz/download/national-guidelines-for-the-management-of-hiv-and-aids-april-2019/
https://nacp.go.tz/download/national-guidelines-for-the-management-of-hiv-and-aids-april-2019/
https://nacp.go.tz/download/national-guidelines-for-the-management-of-hiv-and-aids-april-2019/
https://www.nbs.go.tz/nbs/takwimu/Census2022/Administrative_units_Population_Distribution_Report_Tanzania_volume1a.pdf
https://www.nbs.go.tz/nbs/takwimu/Census2022/Administrative_units_Population_Distribution_Report_Tanzania_volume1a.pdf
https://www.nbs.go.tz/nbs/takwimu/Census2022/Administrative_units_Population_Distribution_Report_Tanzania_volume1a.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0260691703001515
https://linkinghub.elsevier.com/retrieve/pii/S0260691703001515
http://journals.lww.com/01222929-201403000-00011
http://journals.lww.com/01222929-201403000-00011
https://phia.icap.columbia.edu/wp-content/uploads/2020/02/FINAL_THIS-2016-2017_Final-Report__06.21.19_for-web_TS.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2020/02/FINAL_THIS-2016-2017_Final-Report__06.21.19_for-web_TS.pdf
https://www.tandfonline.com/doi/full/
https://doi.org/10.1080/14681994.2020.1778165
https://doi.org/10.1080/14681994.2020.1778165
https://doi.org/10.1002/jia2.25650
https://bmcwomenshealth.biomedcentral.com/articles/
https://bmcwomenshealth.biomedcentral.com/articles/
https://doi.org/10.1186/s12905-020-01137-9


Page 11 of 11Tarimo et al. BMC Public Health         (2025) 25:2906 

Female Sex Workers in South Africa. Front Public Heal. 2022;10. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​f​​r​o​n​​t​i​e​​r​s​i​n​​.​o​​r​g​/​​a​r​t​​i​c​l​e​​s​/​​​h​t​t​​p​s​:​/​​/​d​​o​i​.​​o​r​g​​/​1​0​.​​3​3​​8​9​/​​f​p​u​​b​h​.​2​​0​2​​
2​.​6​9​1​7​2​9​/​f​u​l​l

34.	 Martin VO, Tesha NA, Sunguya BF. Uptake of Oral HIV Pre-Exposure Prophy-
laxis (PrEP) and Associated Factors among Female Sex Workers in Tanga, 
Tanzania. Viruses. 2023;15(10):2125. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​m​​d​p​i​​.​c​o​​m​/​1​
9​​9​9​​-​4​9​1​5​/​1​5​/​1​0​/​2​1​2​5

35.	 Beckham SW, Mantsios A, Galai N, Likindikoki S, Mbwambo J, Davis W, et 
al. Acceptability of multiple modalities of pre-exposure prophylaxis (PrEP) 
among female sex workers in tanzania: A mixed-methods study. BMJ Open. 
2022;12(8):1–10.

36.	 Cassell MM, Halperin DT, Shelton JD, Stanton D. Risk compensation: the Achil-
les’ heel of innovations in HIV prevention? BMJ. 2006;332(7541):605–7. ​h​t​t​p​​s​:​/​​
/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​3​3​2​.​7​5​4​1​.​6​0​5.

37.	 Bartholow BN, Buchbinder S, Celum C, Goli V, Koblin B, Para M et al. HIV 
Sexual Risk Behavior Over 36 Months of Follow-Up in the World’s First HIV 
Vaccine Efficacy Trial. JAIDS J Acquir Immune Defic Syndr. 2005;39(1):90–101. 
Available from: ​h​t​t​p​​s​:​/​​/​j​o​u​​r​n​​a​l​s​​.​l​w​​w​.​c​o​​m​/​​0​0​1​​2​6​3​​3​4​-​2​​0​0​​5​0​5​0​1​0​-​0​0​0​1​3

38.	 Twizelimana D, Muula AS. Actions taken by female sex workers (FSWs) 
after condom failure in semi urban Blantyre, Malawi. BMC Womens Health. 
2020;20(1): 273. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​0​5​-​0​2​0​-​0​1​1​4​2​-​y.

39.	 Bradley J, Rajaram SP, Moses S, Boily MC, Ramesh BM, Isac S, et al. Why do 
condoms break? A study of female sex workers in Bangalore, south India. Sex 
Transm Infect. 2012;88(3):163–70. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​s​​e​x​t​​r​a​n​​s​-​2​0​​1​1​​-​0​5​0​
2​8​3.

40.	 Hamidi A, Regmi P, van Teijlingen E. Facilitators and barriers to condom use in 
Middle East and North Africa: a systematic review. J Public Health. 2023. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​3​8​9​-​0​2​3​-​0​1​9​2​3​-​3.

41.	 Tarimo EAM, Munseri P, Aboud S, Bakari M, Mhalu F, Sandstrom E. Experiences 
of social harm and changes in sexual practices among volunteers who had 
completed a phase I/II HIV vaccine trial employing HIV-1 DNA priming and 
HIV-1 MVA boosting in Dar es Salaam, Tanzania. PLoS One. 2014;9(3): e90938. ​
h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​3​​​7​1​​/​j​o​​u​r​​n​​a​l​.​​p​​o​​n​e​.​0​0​9​0​9​3​8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.frontiersin.org/articles/
https://doi.org/10.3389/fpubh.2022.691729/full
https://doi.org/10.3389/fpubh.2022.691729/full
https://www.mdpi.com/1999-4915/15/10/2125
https://www.mdpi.com/1999-4915/15/10/2125
https://doi.org/10.1136/bmj.332.7541.605
https://doi.org/10.1136/bmj.332.7541.605
https://journals.lww.com/00126334-200505010-00013
https://doi.org/10.1186/s12905-020-01142-y
https://doi.org/10.1136/sextrans-2011-050283
https://doi.org/10.1136/sextrans-2011-050283
https://doi.org/10.1007/s10389-023-01923-3
https://doi.org/10.1007/s10389-023-01923-3
https://doi.org/10.1371/journal.pone.0090938
https://doi.org/10.1371/journal.pone.0090938

	﻿“I have the vaccine in my body”: perceptions of female sex workers after enrolling in a phase IIb HIV vaccine and pre-exposure prophylaxis trial in urban Tanzania
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Study area and population
	﻿Sampling technique
	﻿Data collection procedure and tools
	﻿Data management
	﻿Data analysis

	﻿Findings
	﻿Socio-demographic characteristics
	﻿Themes and sub-themes
	﻿Theme 1: Apparent risk of acquiring HIV infection before enrolling in HIV vaccine and pre-exposure prophylaxis trial
	﻿Engaging in risky sexual practices
	﻿Encountering limited knowledge of HIV preventive measures


	﻿Theme 2: Balancing the perceived risk of acquiring HIV infection and use of preventive measures after enrolling in the HIV vaccine and pre-exposure prophylaxis trial
	﻿Perceived reduced risk of HIV due to knowledge gained

	﻿The belief that the study products (vaccines and PrEP) protect against HIV
	﻿Discussion
	﻿Strength and limitations

	﻿Conclusion
	﻿References


