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Abstract
Background: HIV testing is a gateway to HIV care and treatment for those testing positive and can link
those with negative results to HIV preventive services. Despite the importance of HIV testing services
(HTS) in HIV control, uptake of HTS among female sex workers (FSWs) across sub-Saharan Africa (SSA)
remains sub optimal. Concerns about stigma associated with sex work and fear of loss of livelihood if
HIV status becomes known, are some of the restrictions for FSWs to utilize HTS offered through health
care facilities. Introduction of HIV self-testing (HIVST) may mitigate some of the barriers for the uptake of
HTS. This study explored perspectives of FSWs towards HIVST in Tanzania.

Methods: We conducted an exploratory study employing in-depth interviews (IDI) and participatory group
discussions (PGD) with FSWs in selected regions of Tanzania. Study participants were recruited through
snowball sampling. Data were thematically analysed by two analysts using NVivo software. Emerging
themes were explored in the tradition of Grounded Theory. The analysis was informed by the social
ecological model and focused on factors associated with the feasibility of scaling up HIVST.

Results: A total of 23 PGD sessions were conducted involving 227 FSWs. Data from PGDs were
complemented by 21 IDI. FSWs were enthusiastic toward HIVST. Convenience (time and cost saved), and
belief that HIVST will increase privacy and con�dentiality motivated participants’ support for the self-
testing approach. Participants did express concerns about their ability to interpret and trust the results of
the test. Participants also expressed concern that HIVST could cause personal harm, including severe
distress and self-harm for individuals with reactive test. This was linked to the study participants’
perception that HIVST would be provided only through unassisted modality.

Conclusions: FSWs demonstrated high enthusiasm to use the HIVST once it becomes available.
Increased con�dentiality, reduced opportunity costs, and increased autonomy were among the key factors
for the intended use of HIVST. Major concerns included fear of HIV reactive test and not trusting self-
diagnoses. Our �ndings underscore the importance of providing adequate access to counselling and
referral services in conjunction with HIVST.

Background
Globally, FSWs are at an increased risk of HIV infection compared to women in the general
population[1,2]. FSWs are 13.5 times more likely to be infected with HIV as compared to women in the
general population[2]. Pooled HIV prevalence among FSWs in low and middle-income countries is
estimated to be 11.8%[2]. A study conducted in Tanzania in 2013 estimated HIV prevalence in FSWs to be
26.6% [3], compared to HIV prevalence of 6.2% among women of reproductive age (15–49 years) from
the general population[4].

Since most new HIV infections are caused by persons unaware of their HIV sero-status[5,6], HIV testing is
a crucial step for getting people into prevention, care and treatment services. A variety of approaches
have been employed to deliver HIV testing services (HTS) including; integrating HTS into family planning
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or antenatal care services[7], outpatient services[8–10] and the use of community-based testing[9,11–16].
Also, a multitude of community-based HTS approaches such as mobile services in Benin[17], mapping in
South Africa[18] and drop-in centres in the Democratic Republic of Congo[19] have explicitly been
designed to increase uptake among FSWs. Despite the success of these delivery models, uptake of HTS
among FSWs is still suboptimal[20,21].

FSWs face particular barriers to accessing HTS, including high levels of stigma associated with sex
work[22–25] and fear of loss of livelihood if HIV status becomes known[26–28]. High stigma toward sex
work and HIV has been documented to cause the reluctance for FSWs to seek family planning
services[29] and to initiate and progress into the continuum of care [30]. Thus, more efforts are needed to
reach FSWs, proportional to their risk of HIV infection. In 2017, the World Health Organization (WHO)
recommended HIV self-testing (HIVST) and partner noti�cation services in countries with a generalized
HIV epidemic[31]. Both assisted and unassisted modalities are used for HIVST and participants are free
to choose the option of their interest[32,33]. Self-testing is thought to be effective service delivery
modality for FSWs, particularly to mitigate structural barriers which hinder them from accessing health
services in the facility setting[34].

While multiple studies have been conducted to understand the acceptability of HIVST[35–37], but none
are from Tanzania. This study sought to explore the acceptability of HIVST among FSWs to inform the
formulation of programmatic approaches in delivering HTS to FSWs in Tanzania. As part of a large scale
comprehensive HIV combination prevention program in Tanzania (Sauti Project)[38], we conducted
formative research documenting FSWs’ views’ on HIVST.

Methods

Theoretical framework
Based on the socio-ecological model (SEM), HIV risk perceptions or and behaviours leading to HIV
infections can take place at different levels, including, individual, relational, community or social groups,
and national policy (enabling environment) levels[39–41]. However, realising that SEM is �exible and that
‘no one model is su�cient to describe factors that in�uence individual behaviour across the diverse
domain’, Baral and colleagues propose for a “modi�ed social-ecological model” (MSEM) which
incorporates the ‘stages of HIV epidemic[42]. This modi�cation underscores that apart from the fact that
HIV infections and transmissions occur in diverse social-cultural contexts, stages of HIV epidemics
inform not only HIV risk perceptions and behaviour for HIV acquisitions and transmissions[42,43], but
also public discourses and strategies regarding HIV preventions. Although the modi�ed version of SEM
was formulated to analyse people’s risk behaviour for HIV infections, we �nd it to be a relevant framework
to understand FSWs’ perspectives toward HTS including HIVST, particularly regarding public discourses
on risk perceptions and contribution of KPs in HIV transmissions.
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Program setting
The study was conducted to inform a comprehensive HIV combination prevention program which delivers
biomedical, behavioural and structural interventions to FSWs and other key populations in Tanzania (the
Sauti project). Sauti is a �ve-year program funded by PEPFAR through the US Agency for International
Development (USAID), administered by Jhpiego- an a�liate of Johns Hopkins University in collaboration
with Engender Health, Pact Tanzania and the National Institute for Medical Research (NIMR), under the
Tanzania’s Ministry of Health, Community Development, Gender, Elderly and Children (MoHCDGEC).

This study was conducted in 2017 in Dar es Salaam city, Iringa, Mbeya and Shinyanga regions, where the
Sauti program interventions were being implemented in that year. Dar es Salaam is the largest city in
Tanzania located at the eastern part of Tanzania. Iringa and Mbeya regions are in the southern
highlands. Mbeya is also bordering Zambia and Malawi. Shinyanga is located in north-western Tanzania,
around Lake Victoria. Iringa and Shinyanga regions have tea plantations and mining sites respectively,
which attracted a high number of seasonal migrants including FSWs and labour forces. Being the major
cities, and hubs for the Tanzania-Zambia highway, Dar es Salaam and Mbeya have high tra�c of trucks
transiting between Tanzania and other landlocked countries in southern and central Africa.

Surveys conducted to estimate population sizes of FSWs in the country have shown that Mbeya, Dar es
Salaam and Shinyanga are among the regions with the highest number of FSWs in Tanzania[44,45].
These regions were selected for our study because we anticipated that they would have an optimal
number of FSWs to allow us to obtain a su�cient sample size. Since we were also interested to
understand FSWs’ sexual behaviour and their HIV risk perceptions, we choose to work in areas with high
risks for HIV transmissions. These four regions were deemed to be the most appropriate sites, since they
have highest HIV prevalences. With -exception of Dar es Salaam (4.7%), the remaining three regions have
HIV prevalence higher than the national average (5%)[46].

Study Design
We conducted a qualitative study utilizing participatory group discussions (PGDs) and in depth interviews
(IDI) to capture information on community norms and individual lived experiences respectivey. IDI is a
suitable method for obtaining sensitive information, which is considered a taboo and should not be
discussed in public, whereas PGD is ideal for the collection of information which is perceived to be less
sensitive including perceptions towards health interventions.

PGDs were preferred to traditional focus group discussions (FGD), since even though both methods are
participatory, participants in PGDs are, in additional to group discussions involved in many other
interactive research activities which generate depth understanding of phenomena, than are the FGDs. In
our study, apart from participating in consensual building group discusions, participants were subdivided
into smaller groups (involving three to �ve persons) to brainstorm and draw maps to indicate locations
where FSWs could obtain health care services including HTS. During the brainstorming sessions,
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participants ranked their preferences to each of the identi�ed locations and discussed the extent to which
availability of services such as HIVST kits in those sites could facilitate or hinder its utilization.

Sampling and recruitment of study participants
We conducted IDIs with FSWs from seven wards across the four regions, involving three participants per
ward. We designed to continue recruiting new batches of FSWs and interview them until the saturation
point was reached. The saturation point was reached after conducting IDIs with 23 FSWs. Eligible
participants for the study were females, aged 18 years or above, self-identi�ed as sex worker, consenting
to participate in the study. The Sauti project de�ned a sex worker as someone whose primary source of
income through sex work.

Peer referral sampling strategies were used to recruit participants for IDI. Community gatekeepers,
including owners of entertainment facilities and Civil Society Organisations (CSOs), provided the research
team with the list of three FSWs who constituted the �rst batch of FSWs to interview. The �rst batch of
participants constituted the most in�uential and peer leaders of FSWs. After the initial interviews,
participants were asked to recruit up to three FSWs from their networks. After completion of 23 IDIs, we
then started to recruit participants for PGD sessions. Similar to the procedure used to recruit participants
for IDI, we employed snowball (peer referral) sampling to recruit participants for PGD sessions. A total of
21 PGD sessions were conducted involving 227 participants.

Data collection
Data collection was conducted by six interviewers experienced in qualitative research methods. Before
data collection, the interviewers attended a two weeks training, which covered issues related to the
principles of research ethics, consenting procedures, con�dentiality and techniques to elicit sensitive
information through face to face interviews. Also, this training included a practical session to orient
researchers to study tools and conduct mock interviews.

A moderator and a note-taker facilitated PGD sessions. Each PGD session involved between eight to
twelve participants. Before IDI and PGD sessions, interviewers collected socio-demographic data from
each participant. Given that HIVST was not yet rolled-out when this study was taking place, interviewers
read to the participant a description of HIVST before the interview.

IDI and PGD sessions were conducted in private locations, including hired rooms in Guest houses, or in
CSO o�ces. IDIs and PGDs were conducted in the Kiswahili, a national language widely spoken in
Tanzania. Separate consents were provided for participation in IDI and PGD. On average, each IDI took
about 45 to 60 minutes, whereas PGD sessions took about 90 to 120 minutes. Both IDI and PGD sessions
were audio-recorded.
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Data Management and Analysis
Data collection and analysis took place concurrently. The �eld notes were typed onto laptops and
together with the audio recordings transferred to NIMR server daily via a secure �le transfer protocol.
Throughout data collection, once after every two days, the senior social scientists (SN & DN) obtained
written �eld notes and debrie�ngs reports from the interviewers. These written notes and verbal reports
enabled the senior researchers to identify key themes to facilitate an iterative process of data collection
and analysis. Through these consultations, the senior researchers were also able to track if there were
protocol deviations or any other inconsistency of data collection. Any noted gaps and discrepancies from
data were further explored in the subsequent IDI and PGD sessions. All audio �les were transcribed
verbatim in Kiswahili and translated into English. The written notes were typed and merged with
corresponding transcribed texts.

A cascading process was used to analyze data. In the �rst stage, a narrative, including verbatim
transcripts from each PGD and IDIs, was written. In this narrative, the researchers used a deductive
approach to identify themes of interest. The predetermined (a priori) coding themes were developed
during the study design stage. The �nal coding themes were developed by combining the predetermined
and new ones that emerged during preliminary content analysis Table 1. The second stage of analysis
consisted of transferring the compiled data by themes into the qualitative software (NVivo 11), which
allowed the identi�cation of regularities and patterns. The conclusions were drawn based on
predetermined and emerging themes, regularities, patterns, and causal �ows towards study objectives.

Table 1: Example of themes, analytical categories and subcategories developed for the data

analysis
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 Domain Themes (main topics) Analytical categories Analytical
subcategories

 
 
 
 

Individual

Participants attributes Socio-economic attributes Family
backgrounds;

Level of
education; age;
residence

Level of income

Awareness toward
HST

 

 

Access to HST and
health care delivery
points

Knowledge and
perceptions toward HTS
and HIVST

Attitude toward
HTS

Awareness about
HIVST

Societal Rumour toward
HIVST

Individual Previous
experience to
HTS

HIV risk
perceptions

 

Institutional

 

Availability of services Accessibility to
delivery points

Quality of the service Attitude of
health care
workers

Privacy of the
client

Self-
determination of
clients

Societal Barriers toward HIVST HIV stigma Concern about
social support

Individual Self-efficacy Concern about
user' error

Societal Social norms toward HIV Negative
narratives about
HIV
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Fear about a
reactive test

 

Results

Socio-demographic characteristics
A total of 227 FSWs participated in 21 sessions of PGDs. Twenty three of the FSWs who participated in
PGD sessions were also interviewed through IDIs. The median age of the study participants was 24 years.
Of the 227 participants, 18 (8%) had never been to school, and 117 (51.5%) had completed primary
school education. One hundred forty-six participants (64.4%) reported to have engaged in sex work for
more than one year. Sixty-three per cent of FSWs (143) solicited their clients from recreational facilities
(e.g. hotels, bar, disco halls). Table 2 describes the participants’ characteristics.

Awareness and attitude about HIV testing
Knowledge about the availability of HIV testing and testing practices was generally high, where 93.0% of
participants reported having tested for HIV in the past two years. Of those who tested, 13.6% reported
being HIV positive. Among those who tested HIV negative, 80% were willing to test again. Over half
(56.3%) of those who indicated that they would re-test thought that HIV testing services were supposed to
be offered only in the health facility setting.

When participants were asked if they have ever heard about HIV self-testing, only 25% reported to know it,
among whom none reported to have ever heard of HIVST done using oral �uid.

Participants’ positive viewpoints about HIVST

Improved con�dentiality, convenience and empowerment
In all PGD sessions, the participants reached the consensus that the introduction of HIVST would be
positively received. FSWs thought the availability of HIVST would minimize dependency on health
workers, and inconveniences they encounter when seeking services from the health facilities. The belief
that HIVST would restore self-autonomy is captured by a remark made by one of the FSW from a PGD
session:

If kits for HIV testing become available at our homes, it’s very easy for us to test when we need it […]. We
shall test promptly without any delay. Testing HIV at health facility requires people to make some prior
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preparations to reach the facility [PGD_ Iringa]

In all PGD sessions, the participants reached the consensus that, availability of HIVST can guarantee
complete privacy during HIV testing. The view that availability of HIVST would improve privacy was also
echoed by 17 FSWs (out of the 23 who participated in IDI).

Don’t you know that if you are tested by someone else s/he will know your status and start telling other
people that you are already infected?[…] If they bring kits to us we shall test ourselves and, nobody else
will know [results] [IDI_30years_Shinyanga]

The participants believed that the introduction of HIVST would also help to mitigate stigma and
discrimination ascribed to sex work and the people living with HIV.

People are not trustful. You cannot even trust your siblings. [Your sibling] can inadvertently tell other
people that you know our sister is sick. [if HIV status becomes known to other people] that will be the end
of your business[…] Remember there is a possibility of being stigmatised. [IDI_44years_Mbeya]

Three FSWs who participated in IDI reported that, they were reluctant to seek HIV test at health facilities
because they feared that health workers may disclose their HIV status to other people. According to them
the availability of HIVST would help to minimize breach of con�dentiality. FSWs who had already visited
health facilities for HTS reported that HIV testing involved prolonged biomedical protocol before they
receive their test results. These participants believed that availability of HIVST will help to save the time
they would lose to seek HTS.

Preferences on HIVST delivery points and willingness to pay
for HIVST
Participants reported that they would be willing to contribute a modest amount of money to access
HIVST. In most PGDs, participants felt that they would be willing to pay a range of Tanzania shillings
2000 - 3000 [equivalent to USD 1 - 1.5] per kit. A participant further describes this:

I wish the price [of HIVST test kit] to be around two to three thousand shillings […] because we earn about
ten thousand shillings from a single client. We could therefore spend three thousand for HIV testing and
use the remaining money for the home chores[IDI_21years_Shinyanga]

In all PGDs, participants expressed preference toward HIVST over health facility-based testing.
Participants would like to see HIVST kits to be available in nearby pharmacies (highest priority), private
health facilities (medium priority) and public health facilities (lowest priority). Alternatively, participants
preferred the test kits to be available in informal sites including community spots, guesthouses, public
washrooms and pubs, or through community based organisations (CBOs) serving FSWs.
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Participants negative viewpoints about HIVST

Social narratives and discourses about sex workers and HIV
transmission
Adverse social norms and stigmatizing narratives toward HIV and people living with HIV were described
as barriers to self-testing. Participants acknowledged their own increased risk for HIV infection due to
their involvement in high-risk sexual behaviour. Consequently, FSWs reported fear of self-testing, because
they suspected themselves to be already infected with HIV and were not able to cope with the reactive
test. Participants from the study, who were concerned about coping with a reactive test, appeared not to
be aware of the “assisted” option of HIVST.

Other participants thought self-testing would allow FSWs to dliberately expose their clients to HIV
infection. The view that self-tes ting will create room for FSWs to expose clients to HIV maliciously was
raised in two PGDs.

Most of the women involved in sex work are not safe […]. So, if HIVST becomes available [they will test
themselves and, they will never disclose their HIV positive status to their partners [PGD_Dar es Salaam]

If testing is done secretly, there will be an increased spread of HIV, because after a person has discovered
to be infected, she will deliberately transmit HIV to other people [PGD_Iringa]

Fear of social harms
Despite considerable support for HIVST, several considerations were expressed about potential adverse
outcomes related to conducting an HIV test without oversight by trained professionals. Four participants
who were not aware of the availability of the assisted option of HIVST expressed a concern that a
reactive test result may cause severe distress to FSW utilizing HIVST.

Most of the time, I think of the test outcomes […] what if the test shows that I am [HIV] positive? […] What
will I do? […] I like to be tested by someone else so that if I am positive and the service provider is friendly,
then she will know how to make me feel like a normal person [IDI_21years_Mbeya]

When people discover that they have HIV, they always get shocked. Having HIV may cause people to
commit suicide. So, it’s a hundred times better if the test is done by a trained person who provides
counselling so that persons who test HIV positive come to term with their condition[IDI_41years_Iringa]

Multiple participants also raised a concern about users’ error, especially relating to lack of capacity to
interpret the test among FSWs. Some participants were sceptical about the credibility an individual would
put in a result obtained by oneself. One FSW participating in IDI expressed a Kiswahili saying "mganga
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hajigangi” (a healer cannot heal/treat her/himself), to describe how even if FSWs were trained, they could
not diagnose themselves.

There is a Kiswahili proverb that says, a doctor cannot diagnose or heal her/himself. (Laughter) We don’t
have the courage and skills to test ourselves […] You may test and deceive yourself that you have tested
negative while you are HIV positive [IDI_32years_Mbeya]

In two PGDs, participants raised the concern that HIVST might damage or strain marital relationships.
Some participants wondered that availability of HIVST kits might encourage male partners to force their
spouses to test and disclose her status. The main concern was the potential for physical harm or
psychological distress in case of discordant HIV results within a couple.

Discussion
HIVST is a new approach for HIV testing, and at the time we conducted this study, HIVST had not been
included in the Tanzania comprehensive national HIV control package[47]. Although the majority of study
participants lacked experience of using HIVST, they demonstrated great enthusiasm towards using the
approach once available. A belief that HIVST will increase privacy and con�dentiality were key factors
that motivated FSWs towards HIVST. Studies on facility-based HTS conducted in SSA have associated
low uptake with concerns about a breach of con�dentiality[48] and fear of HIV stigma[49]. Participants in
our study described their ‘lived experience’ of stigma and the societal perceptions portrayed towards
FSWs as drivers of HIV transmissions. This discrimination impacts health care seeking, as documented
in a study where FSWs reported to be treated poorly by health care providers[50]. In our study, participants
related stigma to both fatalistic attitudes (i.e. perceptions that FSWs have HIV) and a feeling that they did
not want to test. In Kenya, persons with high-risk pro�les were less likely to accept HIVST than those with
low-risk pro�les[51]. These attitudes can negatively impact the rollout of HIVST. Thus, programs need to
address these widely shared attitudes, as well as stigma and other structural barriers to HIV care at
individual level.

Participants in our study believed that the introduction of HIVST would bring a major change in the HTS
landscape by minimizing dependence on health workers and saving time and money on testing. The
concerns about direct and opportunity costs have been echoed by a study which looked at obstacles to
syphilis diagnosis and treatment in Tanzania [52]. A study in South Africa showed that introduction of
HIVST resulted in increased frequency of testing among men who have sex withmen (MSM)[53]. Besides,
a study conducted among FSWs in Zambia and Uganda showed that HIVST has the potential to increase
uptake of other HIV prevention interventions such as PrEP[54]. This makes programmers optimistic that it
could similarly occur in Tanzania after the introduction of the service.

Enthusiasm toward HIVST came along with concerns about potential self-harm or harm from others in
case of a reactive HIV test. The most prominent concern was that HIVST could cause adverse social
outcomes, including psychological distress, partner violence and even suicide. This was linked to the
study participants’ perception that HIVST would be provided only through unassisted modality. The fear
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of potential social and psychological harm related to the absence of pre-testing counselling has also
been reported in Kenya and South Africa [55,56]. However, this fear may be more of a perception than a
reality since a recent systematic review did not �nd any strong evidence that HIVST leads to serious
social harm (partner violence and suicides)[57]. Nevertheless, any risk of harm must be taken seriously.
Thus, the rollout of HIVST among FSWs should follow all current evidence and guidelines to reduce the
risk of harm, keeping in consideration their increased risk associated with societal norms. To achieve
success with this novel approach, incorporating user perspectives is essential. Furthermore, research on
partnerships, communication, discordance, and health care seeking choices for FSWs in relation to HIVST
may help clarify the best way to roll out HIVST.

In this study, some participants were concerned about both the accuracy of test results as well as user’s
ability to interpret results. User errors were perceived to be particularly problematic for FSWs given low
literacy levels. These views were not unique to participants in the current study: misgivings about user
error with HIVST has also been reported by other key populations in studies across SSA and
beyond[36,51]. However, a recent systematic review on HIVST has shown that laypersons can perform
HIVST accurately without or with little help or supervision of health care providers[35]; even though,
authors from that study cautioned that accuracy in reading the test must be closely monitored[35]. Our
study supports that note of caution.

Limitations
This study should be viewed in light of some limitations. Since at the time weconducted this study HIVST
had not yet been introduced in Tanzania, the knowledge about the self-testing approach was theoretical.
Therefore, it is not clear to what extent these views would translate into real health care choices by FSWs’
populations. Since some FSWs in the study had already been exposed to the combination HIV prevention
interventions by Sauti project in the study regions, they may have provided what they thought were
socially desirable responses, particularly about the uptake of HIV testing. The study sample for this study
was small, which limits the generalizability of the study to the larger FSWs population in Tanzania.
Therefore, additional research into lived experiences of FSWs using HIVST would be bene�cial to build on
the �ndings of this and other exploratory studies.

Conclusion
Our study results indicate strong support for the use of HIVST by FSWs if made available in Tanzania, for
reasons of convenience (time and transport-related cost that will be saved) and increased con�dentiality.
Enthusiasm toward HIVST went alongside concerns about potential self-harm or harm from others in
case of reactive test, as well as apprehension about FSWs ability to interpret test results, in light of low
literacy among this population. With the right support in place, there is a strong possibility that HIVST will
be an appropriate approach for HIV testing among FSWs as a population at high risk of HIV infection but
with limited access to health services in Tanzania. However, since this study was conducted to explore
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the feasibility of introducing HIVST, additional research into lived experiences of FSWs using HIVST
would be bene�cial to build on the �ndings of this and other exploratory studies.

List Of Abbreviations
CBOsCommunity Based Organisations

CSOsCivil Society Organisations

FSW(s)Female Sex Worker(s)

HIVHuman Immunode�ciency Virus

HIVSTHIV Self Testing

HTSHIV testing services

IDIIn-Depth Interview

KPKey Populations (for HIV infection)

MoHCDGEC Ministry of Health, Community Dev., Gender, Elderly and Children

MSEMModi�ed Social-Ecological Model

MSMMen who have sex withmen

NIMRNational Institute for Medical Research

PGDParticipatory Group Discussions

PrEPPre-Exposure Prophylaxis

SEMSocio-Ecological Model

SSAsub-Saharan Africa

USAIDUS Agency for International Development

WHOWorld Health Organization

Declarations
Ethics approval and consent to participate



Page 14/20

The ethical clearance for the study was sought and obtained from NIMR (IRB No:
NIMR/HQ/R.8c/Vol.I/432).. The protocol for this study was also approved by the Johns Hopkins
Bloomberg School of Public Health Institutional Review Board (IRB No: 00006985).

Sex work is criminalized in Tanzania, therefore to ensure complete anonymity participants were asked to
provide verbal consent, instead of written consent. To con�rm that the participant has consented, only the
interviewer signed the consent form. The consent form also included a statement seeking participants’
authorization to audio record the interviews/PGD conversations. No personal identifying information was
collected from participants during interviews. Participants in the PGD were asked to use a pseudonym
rather than their real name to protect their identity.

Competing interests

None of the authors has any competing interests to declare. The funding agency has no role in study
design, data collection and analysis, preparation of the manuscript or decision to publish this paper.

Funding

This study was made possible by the generous support of the American people through the United States
Agency for International Development (USAID). This research has been supported by the United States
President’s Emergency Plan for AIDS Relief (PEPFAR) through USAID Cooperative Agreement No. AID–
621-A–15–00003. The �ndings represent the views of the authors alone and do not necessarily re�ect
the views of USAID or PEPFAR.

Availability of data and materials

The dataset �les used for analysis and preparation of this study are available from the National Institute
for Medical Research (NIMR) and or Jhpiego Tanzania, upon reasonable request.

Authors’ contributions

SN, DN, WM, AS and EK participated in the conceptualization, designing, implementation of the study,
analysis, interpretation of data, and drafting the manuscript. CC, AK & JC participated in the
conceptualization of the study, design, interpretation of data, and drafting the manuscript. All authors
read and approved the �nal version of this manuscript.

Acknowledgements

We would like to thank FSWs, who volunteered to participate in this study. We are also grateful to the
community gatekeepers who facilitated data collection, and the Regional, District and Ward authorities
who approved and supported this study. We acknowledge valuable inputs from dedicated �eld assistants,
transcribing and translating teams from NIMR. We are also thankful to Gaspar Mbita, Marya Plotkin, Kelly
Curran and Ankita Mehta from Jhpiego for proofreading and reviewing the early versions of this
manuscript.



Page 15/20

References
1. Shannon, K; SA Strathdee, SM Goldenberg. Global Epidemiology of HIV Among Female Sex Workers:

In�uence of structural determinants. Lancet. 2016;385:55–71.

2. Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, et al. Burden of HIV among female sex
workers in low-income and middle-income countries: A systematic review and meta-analysis. Lancet
Infect. Dis. 2012;12:538–49.

3. National AIDS Control Program (NACP), Ministry of Health Community Development Gender Elderly
and Children T. HIV and STI Bilogical and Behavioral Survey, 2013: A study of Female Sex workers in
seven Regions: Dar es Salaam, Iringa, Mbeya, Mwanza, Shinyanga, Tabora and Mara. 2013.

4. National AIDS Control program (NACP), Ministry of Health Community Development, Gender, Elderly
and C. HIV/AIDS/STI Surveillance Report 24: Mainland Tanzania 2013–2014. 2014.

5. Marks G, Crepaz N, Senter�tt JW, Janssen RS. Meta-Analysis of High-Risk Sexual Behavior in
Persons Aware and Unaware They are Infected With HIV in the United States Implications for HIV
Prevention Programs. J. Acquir. Immune De�c. Syndr. 2005;39:446–53.

�. Marks G, Crepaz N, Janssen RS. Estimating sexual transmission of HIV from persons aware and
unaware that they are infected with the virus in the USA. AIDS. 2006;20:1447–50.

7. Narasimhan M, Yeh PT, Haberlen S, Warren CE, Kennedy CE. Integration of HIV testing services into
family planning services : a systematic review. Reprod. Health. 2019;16:1–12.

�. Kilembe W, Wall KM, Mokgoro M, Mwaanga A, Dissen E, Kamusoko M, et al. Implementation of
couples ' voluntary HIV counseling and testing services in Durban, South Africa. BMC Public Health
[Internet]. BMC Public Health; 2015;1–9. Available from: http://dx.doi.org/10.1186/s12889–015–
1959-z

9. Sharma M, Ying R, Tarr G, Barnabas R, Division ID, Hutchinson F. A systematic review and meta-
analysis of community and facility-based approaches to address gaps in HIV testing and linkage in
sub-Saharan Africa. Nature. 2015;528:1–26.

10. Meremo A, Mboya B, Ngilangwa DP, Dulle R, Tarimo E, Urassa D, et al. Barriers to accessibility and
utilization of HIV testing and counseling services in Tanzania: experience from Angaza Zaidi
programme. Pan Afr. Med. J. 2016;8688:1–12.

11. Suthar AB, Ford N, Bachanas PJ, Wong VJ, Rajan JS, Saltzman AK, et al. Towards Universal
Voluntary HIV Testing and Counselling : A Systematic Review and Meta-Analysis of Community-
Based Approaches. PLoS Med. 2013;10.

12. Fylkesnes K, Fossgard I, Jürgensen M, Chipimo PJ, Mwangala S, Michelo C. Strong effects of home-
based voluntary HIV counselling and testing on acceptance and equity : A cluster randomised trial in
Zambia. Soc. Sci. Med. [Internet]. Elsevier Ltd; 2013;86:9–16. Available from:
http://dx.doi.org/10.1016/j.socscimed.2013.02.036

13. Labhardt ND, Motlomelo M, Cerutti B, Pfeiffer K, Kamele M, Hobbins MA, et al. Home-Based Versus
Mobile Clinic HIV Testing and Counseling in Rural Lesotho : A Cluster-Randomized Trial. PLoS Med.



Page 16/20

2014;11.

14. Provision THS, Kohler H, Frimpong JA, Mkandawire J. Increasing Uptake of HIV Testing and
Counseling Among the Poorest in Sub-Saharan Countries. J. Acquir. Immune De�c. Syndr.
2009;51:185–93.

15. Sabapathy K, Bergh R Van Den, Fidler S, Hayes R, Ford N. Uptake of Home-Based Voluntary HIV
Testing in Sub- Saharan Africa : A Systematic Review and Meta-Analysis. PLoS Med. 2012;9.

1�. Bateganya M, Oa A, Sm K. Home-based HIV voluntary counseling and testing in developing countries
( Review). Cochrance Database Syst. Rev. 2009;

17. Dugas M, Bédard E, Batona G, Kpatchavi AC, Guédou FA, Dubé E, et al. Outreach Strategies for the
Promotion of HIV Testing and Care : Closing the Gap Between Health Services and Female Sex
Workers in Benin. J Acquir. Immune De�c. Syndr. 2015;68:198–205.

1�. Bassett I V, Regan S, Mbonambi H, Blossom J, Mhlongo B, Freedberg KA, et al. Finding HIV in Hard to
Reach Populations : Mobile HIV Testing and Geospatial Mapping in Umlazi Township, Durban, South
Africa. AIDS Behav. Springer US; 2015;19:1888–95.

19. Mulongo S, Kapila G, Hatton T, Canagasabey D, Arney J, Kazadi T, et al. Applying Innovative
Approaches for Reaching Men Who Have Sex With Men and Female Sex Workers in the Democratic
Republic of Congo. Acquir. Immune De�c. Syndr. 2015;68:248–51.

20. Putu L, Wulandari L, Kaldor J, Januraga PP. High condom use but low HIV testing uptake reported by
men who purchase sex in Bali, Indonesia. AIDS Care [Internet]. Taylor & Francis; 2018;0:1–8.
Available from: https://doi.org/10.1080/09540121.2018.1453920

21. Shokoohi M, Karamouzian M, Khajekazemi R, Osooli M. Correlates of HIV Testing among Female Sex
Workers in Iran : Findings of a National Bio- Behavioural Surveillance Survey. PLoS One [Internet].
2016;11:1–12. Available from: http://dx.doi.org/10.1371/journal.pone.0147587

22. Wanyenze RK, Musinguzi G, Kiguli J, Nuwaha F, Mujisha G, Musinguzi J, et al. " When they know that
you are a sex worker, you will be the last person to be treated “ : Perceptions and experiences of
female sex workers in accessing HIV services in Uganda. BMC Int. Health Hum. Rights. BMC
International Health and Human Rights; 2017;17:1–11.

23. Luseno WK and Wechsberg WM. Correlates of HIV testing among South African women with high
sexual and substance-use risk behaviours. AIDS Care. 2011;21:178–84.

24. Batona G, Gagnon M, Simonyan DA, Guedou FA, Alary M. Understanding the Intention to Undergo
Regular HIV Testing Among Female Sex Workers in Benin : A Key Issue for Entry Into HIV Care. J.
Acquir. Immune De�c. Syndr. 2015;68:206–12.

25. Scorgie F, Nakato D, Harper E, Richter M, Maseko S, Nare P, et al. ‘We are despised in the hospitals ‘:
sex workers ' experiences of accessing health care in four African countries. Cult. Heal. Sex. An Int. J.
Res. Interv. Care. 2013;15:450–65.

2�. WHO. Focus on Key Populations in National HIV Sstrategic Plans in the African Region. 2018.

27. Ameyan W, Jeffery C, Negash K, Biruk E. Attracting female sex workers to HIV testing and counselling
in Ethiopia : a qualitative study with sex workers in Addis Ababa Attracting female sex workers to HIV



Page 17/20

testing and counselling in Ethiopia : African J. AIDS Res. 2015;5906.

2�. Chanda MM, Perez-brumer AG, Ortblad KF, Kanchele C, Fullem A, Barresi L. Barriers and Facilitators to
HIV Testing Among Zambian. AIDS Patient Care STDS. 2017;31:290–6.

29. Beckham SW, Shembilu CR. Female Sex Workers’ Experiences with Intended Pregnancy and
Antenatal Care Services in Southern Tanzania. Stud. Fam. Plann. 2019;46:55–71.

30. Nnko S, Kuringe E, Nyato D, Drake M, Casalini C, Shao A, et al. Determinants of access to HIV testing
and counselling services among female sex workers in sub-Saharan Africa : a systematic review.
BMC Public Health. BMC Public Health; 2019;1–12.

31. WHO. Guidelines on HIV Self-Testing and Partner Noti�cation: supplement to consolidated guidelines
on HIV testing services. 2016.

32. FHI360/LINKAGES Nepal. Report of Exploring the Uptake and Acceptability of HIV Self- Testing for
men who have sex with men, male sex workers, and Transgender people in Nepal, 2018, Kathmandu,
Nepal, FHI 360/LINKAGES Nepal 3. 2018.

33. Green KE, Vu BN, Phan HTT, Tran MH, Ngo H V, Vo SH, et al. From conventional to disruptive :
upturning the HIV testing status quo among men who have sex with men in Vietnam. J. Int. AIDS
Soc. 2018;21.

34. Chanda MM, Perez-brumer AG, Ortblad KF, Kanchele C, Fullem A, Barresi L, et al. Barriers and
Facilitators to HIV Testing Among Zambian. AIDS Patient Care STDS. 2017;XX.

35. Krause J, Subklew-sehume F, Kenyon C, Colebunders R. Acceptability of HIV self-testing : a
systematic literature review. BMC Public Health [Internet]. BMC Public Health; 2013;13:1. Available
from: BMC Public Health

3�. Figueroa C, Johnson C, Verster A, Baggaley R. Attitudes and Acceptability on HIV Self-testing Among
Key Populations : A Literature Review. AIDS Behav. Springer US; 2015;

37. Harichund CM. Acceptability of HIV Self-Testing in Sub-Saharan Africa : Scoping Study. AIDS Behav.
Springer US; 2017;1848–9.

3�. Mbita G, Mwanamsangu A, Plotkin M, Casalini C, Shao A, Lija G, et al. Consistent Condom Use and
Dual Protection Among Female Sex Workers : Surveillance Findings from a Large ‐ Scale, Community
‐ Based Combination HIV Prevention Program in Tanzania. AIDS Behav. [Internet]. Springer US; 2019;
Available from: https://doi.org/10.1007/s10461–019–02642–1

39. Blanchard JF, Aral SO. Emergent properties and structural patterns in sexually transmitted infection
and HIV research. Sex. Transm. Infect. 2010;86.

40. Stokols D. Translating Social Ecological Theory into Guidelines for Community Health Promotion.
Am. J. Heal. Promot. 1996;10:282–98.

41. Ma PHX, Chan ZCY, Yuen A. The Socio-Ecological Model Approach to Understanding Barriers and
Facilitators to the Accessing of Health Services by Sex Workers : A Systematic Review. AIDS Behav.
Springer US; 2017;



Page 18/20

42. Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modi�ed social ecological model : a tool to guide the
assessment of the risks and risk contexts of HIV epidemics. BMC Public Helth. BMC Public Health;
2013;13.

43. Beyrer C. HIV Epidemiology Update and Transmission Factors : Risks and Risk Contexts—16th
International AIDS Conference Epidemiology Plenary. Clin. Infect. Dis. 2007;44:981–7.

44. NACP. HIV Behavioral and Biological Surveillance Survey Among Female Sex Workers in Dar es
Salaam, 2010. 2011.

45. NACP. CONSENSUS ESTIMATES ON KEY POPULATION SIZE AND HIV. 2014.

4�. Tanzania Commission for AIDS (TACAIDS) ZAC (ZAC). Tanzania HIV Impact Survey (THIS) 2016–
2017: Final Report. 2018.

47. Minitry of Health and Social Welfare; United Republic of Tanzania. National Guideline for
Comprehensive Package of HIV Interventions for Key Populations. 2014.

4�. Ngangue P, Gagnon M, Bedard E. Challenges in the delivery of public HIV testing and counselling (
HTC) in Douala, Cameroon : providers perspectives and implications on quality of HTC services. BMC
Int. Health Hum. Rights. BMC International Health and Human Rights; 2017;17:1–9.

49. Meiberg AE, Bos AER, Onya HE, Schaalma HP. Fear of Stigmatization as Barrier to Voluntary HIV
Counselling and Testing in South Africa. East Afr. J. Public Health. 2008;5:49–54.

50. Lafort Y, Greener R, Roy A, Greener L, Ombidi W, Lessitala F. HIV prevention and care-seeking
behaviour among female sex workers in four cities in India, Kenya, Mozambique and South Africa.
Trop. Med. Int. Heal. 2016;21:1293–303.

51. Ochako, R, Vu, L and Peterson, K. Insights Into Potential Users and Messaging for HIV Oral Self-Test
Kits in Kenya Grantee Final Report. 2014.

52. Nnko S, Changalucha J, Mosha J, Bunga C, Wamoyi J, Peeling R, et al. Perceptions, attitude and
uptake of rapid syphilis testing services in antenatal clinics in. Health Policy Plan. 2016;31:667–73.

53. Sheri A. Lippman; Tim Lane; Oscar Rabede; Hailey Gilmore et al. High Acceptability and Increased
HIV Testing Frequency Following Introduction of HIV Self-Testing and Network Distribution among
South African MSM. J. Acquir. Immune De�c. Syndr. 2019;77:279–87.

54. Ortblad KF, Chanda MM, Musoke DK, Ngabirano T, Mwale M, Nakitende A, et al. Acceptability of HIV
self-testing to support pre-exposure prophylaxis among female sex workers in Uganda and Zambia :
results from two randomized controlled trials. BMC Infect. Dis. BMC Infectious Diseases; 2018;1–8.

55. Kelvin EA, Cheruvillil S, Christian S, Mantell JE, Milford C, Rambally-greener L, et al. Choice in HIV
testing: the acceptability and anticipated use of a self-administered at-home oral HIV test among
South Africans. African J. AIDS Res. 2017;15:99–108.

5�. Heard AC, Brown AN. Public readiness for HIV self-testing in Kenya. AIDS Care [Internet]. Taylor &
Francis; 2016;28:1528–32. Available from: http://dx.doi.org/10.1080/09540121.2016.1191602

57. Indravudh PP, Choko AT, Corbett EL. Scaling up HIV self-testing in sub-Saharan Africa : a review of
technology, policy and evidence. Curr. Opin. Infect. Dis. 2018;31:14–24.



Page 19/20

5�. Attia, S., Egger, M., Müller, M., Zwahlen, M., & Low, N. (2009). Sexual transmission of HIV according to
viral load and antiretroviral therapy: systematic review and meta-analysis. Aids, 23(11), 1397–1404.

59. Becker, S., Mlay, R., Schwandt, H. M., & Lyamuya, E. (2010). Comparing couples’ and individual
voluntary counselling and testing for HIV at antenatal clinics in Tanzania: a randomised trial. AIDS
and Behavior, 14(3), 558–566.

�0. Bunnell, R., Opio, A., Musinguzi, J., Kirungi, W., Ekwaru, P., Mishra, V.,... Mermin, J. (2008). HIV
transmission risk behaviour among HIV-infected adults in Uganda: results of a nationally
representative survey. Aids, 22(5), 617–624.

�1. Chersich, M. F., Luchters, S., Ntaganira, I., Gerbase, A., Lo, Y. R., Scorgie, F., & Steen, R. (2013). Priority
interventions to reduce HIV transmission in sex work settings in sub‐Saharan Africa and the delivery
of these services. Journal of the International AIDS Society, 16(1), 17980.

�2. Conserve, D. F., Muessig, K. E., Maboko, L. L., Shirima, S., Kilonzo, M. N., Maman, S., & Kajula, L.
(2018). Mate Yako Afya Yako: Formative research to develop the Tanzania HIV self-testing education
and promotion (Tanzania STEP) project for men. PloS one, 13(8), e0202521.

�3. Crepaz, N., Lyles, C. M., Wolitski, R. J., Passin, W. F., Rama, S. M., Herbst, J. H.,... Team, H. A. P. R. S.
(2006). Do prevention interventions reduce HIV risk behaviours among people living with HIV? A
meta-analytic review of controlled trials. Aids, 20(2), 143–157.

�4. Dutta, A., Barker, C., & Makyao, N. (2014). Consensus estimates on key population size and HIV
prevalence in Tanzania. National AIDS Control Programme (NACP), Ministry of Health and Social
Welfare.

�5. Helleringer, S., Kohler, H.-P., Frimpong, J. A., & Mkandawire, J. (2009). Increasing uptake of HIV testing
and counselling among the poorest in sub-Saharan countries through home-based service provision.
Journal of acquired immune de�ciency syndromes (1999), 51(2), 185.

��. HIV/AIDS, J. U. N. P. o. (2017). Ending AIDS: Progress towards the 90–90–90 targets. Global AIDS
Update.

�7. Jennings, L., Conserve, D. F., Merrill, J., Kajula, L., Iwelunmor, J., Linnemayr, S., & Maman, S. (2017).
Perceived Cost Advantages and Disadvantages of Purchasing HIV Self-Testing Kits among Urban
Tanzanian Men: An Inductive Content Analysis. Journal of AIDS & clinical research, 8(8).

��. Kapiga, S. H., Sam, N. E., Shao, J. F., Renjifo, B., Masenga, E. J., Kiwelu, I. E.,... Essex, M. (2002). HIV–
1 epidemic among female bar and hotel workers in northern Tanzania: risk factors and opportunities
for prevention. Journal of acquired immune de�ciency syndromes (1999), 29(4), 409–417.

�9. Kharsany, A. B., & Karim, Q. A. (2016). HIV infection and AIDS in Sub-Saharan Africa: current status,
challenges and opportunities. The open AIDS journal, 10, 34.

70. Krause, J., Subklew-Sehume, F., Kenyon, C., & Colebunders, R. (2013). Acceptability of HIV self-
testing: a systematic literature review. BMC public health, 13(1), 735.

71. MacPherson, P., Lalloo, D. G., Webb, E. L., Maheswaran, H., Choko, A. T., Makombe, S. D.,... Thindwa,
D. (2014). Effect of optional home initiation of HIV care following HIV self-testing on antiretroviral
therapy initiation among adults in Malawi: a randomised clinical trial. Jama, 312(4), 372–379.



Page 20/20

72. Molesworth, A.M., Ndhlovu, R., Banda, E., Saul, J., Ngwira, B., Glynn, J. R.,... French, N. (2010). High
accuracy of home-based community rapid HIV testing in rural Malawi. Journal of acquired immune
de�ciency syndromes (1999), 55(5), 625.

73. NACP. (2011). HIV behavioural and biological surveillance survey among female sex workers in Dar
es Salaam 2010: National AIDS Control Program.

74. Njau, B., Watt, M., Ostermann, J., Manongi, R., & Sikkema, K. (2012). Perceived acceptability of home-
based couples voluntary HIV counselling and testing in Northern Tanzania. AIDS Care, 24(4), 413–
419.

75. Prüss-Ustün, A., Wolf, J., Driscoll, T., Degenhardt, L., Neira, M., & Calleja, J. M. G. (2013). HIV due to
female sex work: regional and global estimates. PloS one, 8(5), e63476.

7�. Sabapathy, K., Van den Bergh, R., Fidler, S., Hayes, R., & Ford, N. (2012). Uptake of home-based
voluntary HIV testing in sub-Saharan Africa: a systematic review and meta-analysis. PLoS medicine,
9(12), e1001351.

77. Venkatesh, K. K., de Bruyn, G., Mayer, K. H., Cheng, H., Blanchard, K., Ramjee, G.,... van der Straten, A.
(2011). Changes in sexual risk behaviour before and after HIV seroconversion in Southern African
women enrolled in an HIV prevention trial. JAIDS Journal of Acquired Immune De�ciency Syndromes,
57(5), 435–441.

7�. Vu, L., & Misra, K. (2018). High Burden of HIV, Syphilis and HSV–2 and Factors Associated with HIV
Infection Among Female Sex Workers in Tanzania: Implications for Early Treatment of HIV and Pre-
exposure Prophylaxis (PrEP). AIDS and Behavior, 22(4), 1113–1121.

79. WHO. (2016). Guidelines on HIV self-testing and partner noti�cation: supplement to consolidated
guidelines on HIV testing services: World Health Organization.

�0. WHO. (2017). Consolidated guidelines on HIV prevention, diagnosis, treatment and care for key
populations. 2014. URL:<http://apps. who. int/iris/bitstream/10665/246200/1/9789241511124-eng.
pdf.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Table1.doc

CodingthemesQuestions.doc

http://apps/
https://assets.researchsquare.com/files/e1d1c575-f619-4eb8-8980-ec19d408b468/v3/Table%201.doc
https://assets.researchsquare.com/files/e1d1c575-f619-4eb8-8980-ec19d408b468/v3/Coding%20themes%20&%20Questions.doc

