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Introduction: Retention in HIV pre-exposure prophylaxis (PrEP) care among key populations is crucial to realize its benefits. 
Evidence is scarce on retention in PrEP care outcomes and associated factors among at-risk women in sub-Saharan Africa. We, 
therefore, evaluated the retention outcomes in the facility-based PrEP services delivery model and their associated factors among 
female sex workers in the city of Tanga, Tanzania.
Methods: We analyzed data of 313 female sex workers of a control arm of a pragmatic trial. Participants were followed for 16 months 
from 2022 to 2023. We categorized retention in care outcomes PrEP services as being early and long-term. A multivariable log- 
binomial regression model was used to determine factors affecting retention in PrEP services at p<0.05.
Results: Early and long-term retention in PrEP care was 38.0% (95% CI: 33.25–43.04) and 11.0% (95% CI: 7.67–15.61), respectively. 
Having sex work as the only source of income negatively affected early retention compared to those with alternative sources of income (aRR 
0.58, 95% CI: 0.36–0.94, p=0.028). Having 10–29 sexual clients/month was 34% times lower risk of being retained compared to those with 
less than 10 sexual clients per month (aRR 0.66, 95% CI: 0.47–0.92, p=0.014). Self-perceived “high” PrEP stigma negatively affected long- 
term retention compared to perceiving “low” PrEP stigma (aRR 0.16, 95% CI: 0.03–0.99, p=0.049) and self-perceived “moderate” HIV risk 
was associated with increased retention compared to self-perceived “high” HIV risk (aRR 5.03, 95% CI: 1.37–18.47, p=0.015).
Conclusion: The retention in facility-based HIV PrEP care among female sex workers was low. Having sex work as the only source 
of income, having sex with 10–29 clients, and self-perceived “high” PrEP stigma negatively affected retention in PrEP care. Self- 
perceived “moderate” HIV risk positively affected retention in PrEP care. Establishing client-centred approaches targeting PrEP stigma 
and HIV risk awareness is crucial to optimize retention in facility-based PrEP services.
Trial Registration: Pan African Clinical Trials Registry PACTR202003823226570.
Keywords: HIV facility-based PrEP service delivery model, PrEP, HIV, women at risk of HIV, female sex workers

Introduction
The implementation of pre-exposure prophylaxis (PrEP) services among members of key and vulnerable populations will 
contribute to ending the HIV epidemic by 2030. It is estimated that the wide use of PrEP services is likely to reduce HIV 
incidence at the population level by up to 40%.1 Nevertheless, the effectiveness of PrEP is primarily determined by 
adherence, which is influenced by the retention in PrEP services.2 To achieve a high level of impact of PrEP at the 
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population level, retention in PrEP services among people at high risk of HIV is of paramount importance.1,3,4 However, 
it has been reported that less than half of initiators are retained in PrEP services within 6 months after initiation3,5,6 with 
Sub-Saharan Africa having the lowest retention rate (47.5%) than other world regions.6 Low retention in PrEP services 
deters the overall benefits of PrEP in reducing HIV incidences.

Low retention in PrEP care is linked to operational, clinical, behavioral, and social-demographic factors such as high 
cost, healthcare providers’ negative attitudes toward PrEP, mobility for sex work, high stigma, perceived low HIV risk, 
young age and place of residence among others.7–17 The knowledge about these factors has mainly been generated from 
studies among transgender, bisexuals, and men who have sex with men, with limited data from female sex workers.15–17 

Retention in PrEP care outcomes and their associated factors have been well studied in the context of clinical trials and 
demonstration projects but remain understudied in real-world settings among female sex workers. There have been some 
real-life studies, including one in Rwanda, which reported a 12-month retention of 53.4% and cited inconsistent condom 
use as a factor of discontinuing PrEP care.18

In 2018, the Ministry of Health in Tanzania rolled out PrEP as a small-scale intervention, and the following year, it 
updated the HIV management guideline to include PrEP and then scaled up PrEP services in 2021.19 An estimated 
515,410 members of key and vulnerable populations are eligible for PrEP, and 24% of these are female sex workers.20 

According to the Global PrEP Tracker (AVAC: (prepwatch.org)), from 2018 to the first quarter of 2024, Tanzania has an 
estimated cumulative total of 334,432 PrEP initiators. Nevertheless, the retention rates and associated factors among 
initiators are poorly understood in these settings. Therefore, our study aimed to determine the retention in PrEP care 
outcomes and the associated factors among female sex workers in Tanzania. The findings are intended to inform work 
aiming to improve retention in PrEP care among female sex workers.

Methods
Study Design, Setting, Recruitment, and Follow-Up Procedures
We conducted observational longitudinal analysis of data from the control group nested within a pragmatic quasi- 
experimental trial for HIV pre-exposure prophylaxis rollout in Tanzania (PREPTA), which was conducted from 
March 2021 to June 2023.21–23 Study participants (n=470) in the intervention arm (in the city of Dar es Salaam) received 
a mHealth intervention, ie they were given a smartphone app intended to support them in adhering to PrEP and remaining 
in PrEP care. The control group (in the city of Tanga) received standard PrEP care (n=313). Our analyses in this paper 
focus on the latter cohort of female sex workers. They followed all the procedures for PrEP use as per routine clinical 
practice in Tanzania including eligibility criteria, attendance schedules for PrEP refill, and counseling on PrEP use and 
harm reduction;20 participants were prescribed monthly PrEP pills (30 tablets containing 200 mg of emtricitabine and 
300 mg of Tenofovir Disoproxil Fumarate) and were required to return for refill visits every month after initiation. The 
only differences when compared to routine PrEP clients were that the clinic files of the study participants had unique 
identification numbers (so that their clinic attendance could be traced) and that they were contacted (by peer educators) 
and asked to attend interviews (about PrEP use and sexual behavior) at month 1, 6, and 12 (and were compensated for 
their fare in connection with these interviews). After 12 months, participants were followed up for another 4 months to 
document their attendance at the PrEP clinic. Therefore, this paper presents analysis from the observational longitudinal 
data among female sex workers who were followed up for 16 months to understand the retention patterns to facility- 
based PrEP care as described in Figure 1. To better understand the retention in facility-based PrEP care and its factors, we 
utilized Health Belief Model (HBM) constructs which are useful in explaining and predicting health behavior as well as 
studying preventive behavior and service utilization.24

Study Population, Sampling Technique, and Study Power
The details of the study population and sampling technique population have been published.21,22 Briefly, we recruited 
women who had sold sex during the 3 last months preceding the study, were aged 18 years or older, had been living in the 
city of Tanga for at least 6 months, met the criteria for PrEP use as per the Tanzanian guidelines, and consented to take 
part in the study. In this analysis, we included 263 female sex workers who made up the control group of the PREPTA 
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study. They had been recruited through respondent-driven sampling. The sample size in the PREPTA project was 
obtained by adopting respondent-driven sampling for cohort studies as described by Kirkwood.25 The final sample 
size of 263 gave a statistical power of 80%, assuming a 15% change in retention rates from initiation and a 20% attrition 
rate with a 95% confidence interval.

Data Collection
Trained research assistants collected data using online Swahili questionnaires. The collected data were directly sent to 
Tjenester for Sensitive Data (Norwegian for “Services for Sensitive Data” and abbreviated TSD), an electronic system 
hosted by the University of Oslo. There were three types of questionnaires: The first was used at month 1 and collected 
information related to PrEP initiation. The second questionnaire was used at months 6 and 12 and was used to collect 
information on sexual behaviour, clinical, and PrEP use. The third was a data extraction form used to collect data from 
clinical files about monthly PrEP refill visits from initiation up to 16 months. The refill questionnaire contained sections 
on dates for PrEP initiation, PrEP refill appointment, actual presentation at the clinic and date of next appointment, HIV 
test results, and estimated glomerular filtration rate (estimated using serum creatinine clearance). It also contained 
information on the status of PrEP use (either continuing, stopped/discontinued, or restarted), reason(s) for stopping/ 
discontinuing, and number of pills dispensed.

Outcome Variables
The primary study outcome was retention in PrEP care outcomes categorized as early and long-term retention in PrEP 
care. We defined early retention as attending 2 or more PrEP refill visits in the first 6 months after initiation. Long-term 
retention in PrEP care was defined as the cumulative proportion of participants attending three or more PrEP refill visits 
in the first 16 months after PrEP initiation, more specifically: attending 2 or more refill visits in the first 6 months and at 
least one additional visit between 6 and 16 months after PrEP initiation. Participants were considered to have dropped out 
from PrEP care if they did not attend the clinic during the first 6 months after PrEP initiation or if they did not return to 
the clinic during the 10-month window (6–16 months) or if self-reported stopping using PrEP. Both the early and long- 
term retentions were documented as binary outcomes, ie. retained versus non-retained. These definitions were informed 
by real-world practice in our settings and other studies15,26 considering changes in patterns of risky sexual behaviour of 
female sex workers.15,26 We observed that female sex workers were not at all-time high risk as more than half had less 
than 30 sexual clients per month (54.5%), and of these 25% had less than 10 sexual clients. This means they were not 

783 female sex workers in PREPTA

313 female sex workers, control 
group (Tanga city)

Recruitment, RDS470 female sex
workers, intervention
group (Dar es Salaam
city)

mHealth app + routine 
PrEP services

Routine PrEP services

263 female sex workers analyzed

50 female sex workers: no 
follow up data

16 months follow up

Figure 1 Study flow. 
Abbreviations: mHealth app, mobile health application; PrEP, HIV pre-exposure prophylaxis; RDS, Respondent-driven sampling; PREPTA, Pragmatic Trial for HIV Pre- 
Exposure Prophylaxis Roll-Out in Tanzania.
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practising sex work on other days of the month. We also noted that those who did not have sex or used condoms never 
used the PrEP pill: 90.3% of follow-up participants were still using the previous PrEP pills. Additionally, we determined 
the timing of PrEP refill visits, reasons for delayed attendance of scheduled PrEP refill visits, and factors influencing 
early and long-term retention in PrEP care. This approach was chosen deliberately to reflect the programmatic reality of 
facility-based PrEP delivery in a pragmatic trial setting, where visit timing is often irregular and influenced by mobility, 
service access, and structural barriers. Our refill-based definition therefore captures engagement with PrEP services over 
time, rather than strict adherence to scheduled visit dates.

Exposure Variables
The HBM constructs guided the selection of exposure variables. i) Self-perceived susceptibility to HIV acquisition was 
categorized as “high”, “moderate”, and “low or no” HIV risk. ii) Perceived barriers to remaining in PrEP care: Social 
support, sex work stigma, PrEP stigma, migration for sex work, and source of income. iii) PrEP self-efficacy was 
categorized as “high” if scored >18 and “low” if scored ≤18. iv) Sociodemographic and structural variables: Age, PrEP 
knowledge, education level, and living arrangements. Alcohol use was assessed using the Alcohol Use Disorder 
Identification Test (AUDIT) scores; categorized as “low risk” (score ≤7), “harmful” or “hazardous” (score 8–14), and 
“dependence” (score >14). We assessed social support using the Duke-UNC Functional Social Support Questionnaire 
(FSSQ, α=0.88). A score <32 denoted inadequate social support (score <32), while adequate social support included 
a score ≥32. Knowledge of PrEP was assessed using true or false questions and participants with a score above 75% were 
considered to have adequate knowledge. Perceived PrEP stigma (α=0.88) was categorized as low if scored ≤30 and high 
if otherwise. Sex work stigma (α=0.84) was classified as either low (scores ≤26); moderate (scores 27–38), or high 
(scores ≥39).27

Data Analysis
We conducted a descriptive analysis of sociodemographic and structural factors, self-perceived HIV risk, PrEP self- 
efficacy, perceived barriers against PrEP use, and visits to PrEP refill services. We reported these as proportions and 
frequencies for categorical variables and medians with a 25%–75% interquartile range (IQR) for continuous variables.

The number of days from PrEP initiation until the person presented at the clinic for the PrEP follow-up visit was used 
to calculate the time (in months) and to categorize study participants as either being retained in care or discontinued from 
care as per the definition of retention mentioned above. The delay in follow-up visits was calculated as the number of 
days from the scheduled appointment date to the presentation date at the PrEP clinic. For each exposure-outcome pair, 
the log-binomial regression model with the clustered robust standard error was used to determine the factors associated 
with the retention in PrEP services at a 95% confidence interval (CI) and a p-value <0.05. The model with the lowest 
Akaike Information Criterion value was considered optimal. All models converged without warning ie, convergence was 
achieved within the default iteration limits. The regression analysis was not conducted for the effect of PrEP self-efficacy 
on retention in PrEP care due to few observations in the low category (2/312, 0.6%): only variables with >10 
observations were included in the analysis. To avoid multivariable model misinterpretation, only the primary expo
sure–outcome relations were presented. Notably, the multivariable analysis had small sample size, so we conducted this 
analysis as exploratory, with the aim of identifying factors associated with long-term PrEP retention. The analysis used 
STATA version 18 (Stata Corp., College Station, TX).

Confounders
The confounders were determined using a directed acyclic graph (DAG). We determined the confounders for each 
exposure-outcome pair using dagitty.net.28 Some of the exposures were confounders for other exposure-outcome pairs. 
Age was the confounder for all pairs and was adjusted as a continuous variable. We adjusted for any condom use (during 
vaginal or anal sex). Any experience of physical violence was considered gender-based violence. The set of confounders 
was adjusted for the total effect of exposure on the outcome.
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Handling of Missing Data
Missing data for covariates were minimal and were handled using complete-case analysis. Participants who did not attend 
a given interview were not excluded from the study but contributed data at other time points where available.

Patient and Public Involvement
The public was involved in the design or conduct of the study or reporting or dissemination plans of our research.

Results
Participant Characteristics
A total of 263 female sex workers were and included in the analysis with mean (SD) age of 28.6 (6.1) years. Of all 
participants (n=263), 119 (45.2%) had completed primary education. Most were not married 171/263 (65.0%) and were 
living with family 205/263 (77.9%). Of women who reported alcohol use (n=256), about three-quarters 198 (77.3%) 
were classified as alcohol dependent, and 190/263 (72.2%) were self-perceived to be at high risk of HIV. Participants 
who reported social support (n=250), 134 (53.6%) said that they had adequate social support. One hundred and sixty- 
three of 255 women (63.9%) reported that they experienced “moderate” sex work stigma, and 106/260 (40.8%) reported 
that they had experienced physical violence during sex work. The majority 206/257 (80.2%) were classified as 
experiencing “low” degrees of PrEP stigma. Of all participants (n=263), 124 (47.1%) did not use condoms at the 
previous vaginal sex with a client. Among participants who reported anal sex (n=194), 130 (67.0%) had had condomless 
sex the last time they had anal sex with a client. As for the number of sex clients per month (n=263), 118 (44.9%) had 
more than thirty (≥30). Female sex workers (n=263), 118 (41.1%) reported to have experienced financial difficulties to 
spend on health. More than half 148/263 (56.3%) reported having travelled for sex work in the last 6 months. The PrEP 
knowledge was classified as inadequate for 170/263 (64.6%) of the study participants, and PrEP self-efficacy was high 
260/261 (99.4%). The socio-demographic and sexual behaviour of study participants are described in Table 1.

Of 263 participants who reported the primary place for sex work, 210 (79.9%) said they do sex work in a bar/pub/club 
or disco, 37 (14.1%) via online platforms (such as telephones), 7 (2.7%) through guesthouses/hotels/rented rooms, 4 
(1.5%) in a brothel, and 5 (1.9%) in other places (did not prefer to mention). At baseline (n=263), 8 (3.0%) had a history 
of STIs, and 3 (1.1%) participants had a positive test for hepatitis B virus (HBsAg+). During follow-up (n=263), 1 (0.4%) 
of the study participants became HIV infected.

Factors Associated with Early Retention
The early retention in care (ie. the proportion who remained in care after 6 months) was 100/263 (38.0%; 95% CI: 33.25– 
43.04). Participants who had sex work as the only source of income had a 42% lower risk of being retained in PrEP care 
6 months after initiation compared to those who had alternative sources of income (aRR 0.58, 95% CI: 0.36–0.94, p = 
0.028). Female sex workers who self-perceived to have a “medium” risk of acquiring HIV were 64% more likely to be 
retained than those who self-perceived to have a “high” HIV risk (aRR 1.64, 95% CI: 1.12–2.41, p=0.011). Participants 
who had from 10 to 29 sex clients per month were 34% less likely to remain in PrEP care after 6 months than those who 
had less than 10 clients per month (aRR 0.66, 95% CI: 0.47–0.92, p=0.014). Table 2

Factors Associated with Long-Term Retention
The long-term retention in facility-based PrEP care, defined as retention between 6 and 16 months, was 29/263 
(11.0%; 95% CI: 7.67–15.61). Female sex workers who experienced high PrEP stigma were 84% less likely to be 
retained in PrEP care in the longer term than those who experienced low PrEP stigma (aRR 0.16, 95% CI: 0.03– 
0.99, p=0.049). Female sex workers who self-perceived to have a medium risk of acquiring HIV were five times 
more likely to be retained in facility-based PrEP care than those who self-perceived to have a high HIV risk (aRR 
5.03, 95% CI: 1.37–18.47, p=0.015). Table 2

There was a delay in attending scheduled PrEP refill visits of 71 days (IQR: 7–144). Participants attended the first 
PrEP refill visit at a median of 88 days after PrEP initiation. The highest delay pertained to the 2nd visit, with 98 days 
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Table 1 Distribution of Socio-Demographic and Sexual Behaviour Characteristics by Long-Term Retention Status in 
PrEP Care Among Female Sex Workers in the City of Tanga, Tanzania (N=263)

Variables Long-Term Retention Status in PrEP 
Care  
(6–16 Months)

Total, n (%)~ p-value*

Not Retained, n (%) Retained, 
n (%)

N 234 (89.0) 29 (11.0) 263 (100.0)
Age group (years)

18-24 66 (28.2) 7 (24.1) 73 (27.8) 0.896

25-34 131 (56.0) 17 (58.6) 148 (56.3)
35+ 37 (15.8) 5 (17.2) 42 (16.0)

Marital status

Never married 156 (66.7) 15 (51.7) 171 (65.0) 0.111
Married or previously married 78 (33.3) 14 (48.3) 92 (35.0)

Education level

No formal education 28 (12.0) 5 (17.2) 33 (12.5) 0.577
Primary 105 (44.9) 14 (48.3) 119 (45.2)

Secondary+ 101 (43.2) 10 (34.5) 111 (42.2)

Sex work as the only source of income
No 134 (57.3) 20 (69.0) 154 (58.6) 0.228

Yes 100 (42.7) 9 (31.0) 109 (41.4)

Living arrangements
Alone 28 (12.0) 4 (13.8) 32 (12.2) 0.830

Family 182 (77.8) 23 (79.3) 205 (77.9)

Friends/Others 24 (10.3) 2 (6.9) 26 (9.9)
PrEP knowledge

Inadequate 152 (65.0) 18 (62.1) 170 (64.6) 0.759

Adequate 82 (35.0) 11 (37.9) 93 (35.4)
PrEP efficacy

Low 1 (0.4) 0 (0.0) 1 (0.4) 0.723
High 231 (99.6) 29 (100.0) 260 (99.6)

Social support

Inadequate 102 (45.9) 14 (50.0) 116 (46.4) 0.685
Adequate 120 (54.1) 14 (50.0) 134 (53.6)

Sex work stigma

Low 53 (23.3) 7 (25.0) 60 (23.5) 0.945
Moderate 145 (63.9) 18 (64.3) 163 (63.9)

High 29 (12.8) 3 (10.7) 32 (12.5)

PrEP stigma
Low 179 (78.2) 27 (96.4) 206 (80.2) 0.022
High 50 (21.8) 1 (3.6) 51 (19.8)

Self-perceived HIV risk
High risk 168 (71.8) 22 (75.9) 190 (72.2) 0.556

Medium risk 21 (9.0) 4 (13.8) 25 (9.5)

Low/no risk 39 (16.7) 3 (10.3) 42 (16.0)
Do not know 6 (2.6) 0 (0.0) 6 (2.3)

Financial difficulties to spend on health

Yes 94 (40.2) 14 (48.3) 108 (41.1) 0.403
No 140 (59.8) 15 (51.7) 155 (58.9)

Reported having had STIs in the past 6 months

Yes 7 (3.0) 1 (3.4) 8 (3.0) 0.893
No 227 (97.0) 28 (96.6) 255 (97.0)

(Continued)
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(IQR: 11–144) followed by the first visit, with a delay of 58 days (IQR: 7–147) from the scheduled date (Table S1). Of all 
participants (n=263), 9 (3.4%) attended from 1 to 8 days earlier than the scheduled date, and 24/263 (9.2%) attended 
exactly as expected.

Reasons for Missing Scheduled PrEP Refill Clinic Visits
Overall, 175/255 (68.6%) women reported having scheduled appointments on first PrEP refill. Of 175 women who had 
scheduled refill appointments, 126 (72.0%) did not attend as scheduled. The common reasons for missing the scheduled 
PrEP refill visits were being out of the city (50.4%), having busy schedules with work or family matters (29.6%), and 
forgetting the appointment (12.8%). Figure 2

Discussion
We evaluated the early and long-term retention, as well as the associated factors, in facility-based PrEP care among 
female sex workers in the city of Tanga, Tanzania. The retention rate after 6 and 6–16 months was 38.0% and 11.0%, 
respectively. The factors that negatively influenced early retention were having sex work as the only source of income 

Table 1 (Continued). 

Variables Long-Term Retention Status in PrEP 
Care  
(6–16 Months)

Total, n (%)~ p-value*

Not Retained, n (%) Retained, 
n (%)

Experience of physical violence in the past 12 months

Yes 95 (40.9) 11 (39.3) 106 (40.8) 0.866

No 137 (59.1) 17 (60.7) 154 (59.2)
Ever used Illicit drugs including cannabis

Yes 44 (18.8) 7 (24.1) 51 (19.4) 0.493

No 190 (81.2) 22 (75.9) 212 (80.6)
Alcohol consumption (AUDIT)

Low risk 35 (15.4) 3 (10.3) 38 (14.8) 0.455

Harmful or hazardous 19 (8.4) 1 (3.4) 20 (7.8)
Alcohol dependence 173 (76.2) 25 (86.2) 198 (77.3)

Number of sexual clients per month

0-9 61 (26.1) 10 (34.5) 71 (27.0) 0.077
10-29 71 (30.3) 3 (10.3) 74 (28.1)

30+ 102 (43.6) 16 (55.2) 118 (44.9)

Forced to have sex in the past 12 months
Yes 64 (27.4) 3 (10.3) 67 (25.5) 0.047
No 170 (72.6) 26 (89.7) 196 (74.5)

Condom use last time had anal sex
Yes 60 (35.3) 4 (16.7) 64 (33.0) 0.069

No 110 (64.7) 20 (83.3) 130 (67.0)

Condom use last time had vaginal sex
Yes 125 (53.4) 14 (48.3) 139 (52.9) 0.601

No 109 (46.6) 15 (51.7) 124 (47.1)

Migration for sex work
Yes 132 (56.4) 16 (55.2) 148 (56.3) 0.899

No 102 (43.6) 13 (44.8) 115 (43.7)

Notes: AUDIT-Alcohol Use Disorder Identification test; PrEP- Pre-Exposure Prophylaxis; STI- Sexually Transmitted Diseases. Italicized p-values indicate 
the statistical significance of the variable observations between participants discontinued vs retained in PrEP care. *p-values were assessed using the 
Pearson Chi-Square test and Fischer exact test where appropriate. ~Some variables do not sum to 263 due to missing data as some participants did not 
respond to the question.
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and having between 10 and 30 sex clients per month, whereas having a self-perceived moderate HIV risk was positively 
associated with early retention in PrEP care. Self-perceived high PrEP stigma negatively affected long-term retention and 
self-perceived moderate HIV risk positively affected retention in PrEP care among female sex workers.

Table 2 Log-Binomial Regression Analysis of Independent Factors Associated with Early and Long-Term Retention in 
Facility-Based PrEP Care Among Female Sex Workers in the City of Tanga, Tanzania

Exposures Early Retention Long-Term Retention

cRR (95% CI) aRR (95% CI) cRR (95% CI) aRR (95% CI)

Age*
18-24 Ref Ref Ref

25-34 1.06 (0.79–1.42) NA 1.20 (0.53–2.72) NA

35+ 0.97 (0.61–1.52) NA 1.24 (0.39–3.96) NA
PrEP knowledge~

Adequate Ref Ref

Inadequate 0.90 (0.68–1.20) 0.90 (0.68–1.20) 1.12 (0.55–2.27) 1.14 (0.57–2.30)
Education level∞

No formal education Ref Ref Ref

Primary education 0.91 (0.63–1.32) 0.91 (0.63–1.32) 0.78 (0.31–1.91) 0.74 (0.31–1.79)
Secondary education+ 0.85 (0.58–1.24) 0.85 (0.53–1.24) 0.59 (0.23–1.55) 0.60 (0.23–1.62)

Migration for sex work¥

No Ref Ref Ref Ref
Yes 1.07 (0.82–1.40) 1.01 (0.77–1.31) 0.96 (0.47–1.94) 0.79 (0.37–1.67)

Sex work as the only source of income¥¥

No Ref Ref Ref Ref
Yes 0.76 (0.58–1.0) 0.58 (0.36–0.94) ** 0.64 (0.30–1.33) 0.61 (0.29–1.26)

Social Supportα

Adequate Ref Ref Ref Ref
Inadequate 1.0 (0.77–1.29) 1.0 (0.78–1.30) 1.16 (0.56–2.38) 1.18 (0.58–2.42)

Sex work stigma°

Low Ref Ref Ref Ref
Moderate 0.88 (0.67–1.17) 0.87 (0.65–1.17) 0.95 (0.43–2.10) 0.89 (0.39–2.06)

High 0.83 (0.51–1.33) 0.82 (0.50–1.34) 0.80 (0.20–3.21) 0.76 (0.19–3.13)
PrEP stigmaµ

Low Ref Ref Ref Ref

High 0.80 (0.58–1.09) 0.86 (0.64–1.15) 0.15 (0.22–1.01) 0.16 (0.03–0.99) **
Living arrangementβ

Alone Ref Ref Ref Ref

Family 0.94 (0.65–1.35) 0.94 (0.65–1.37) 0.90 (0.33–2.47) 0.88 (0.34–2.33)
Friends/others 0.85 (0.50–1.45) 0.84 (0.50–1.43) 0.62 (0.14–2.69) 0.61 (0.14–2.61)

Self-perceived HIV risk≠

High risk Ref Ref Ref Ref
Moderate risk 1.18 (0.78–1.78) 1.64 (1.12–2.41) ** 1.38 (0.46–4.16) 5.03 (1.37–18.47) **

Low/No risk 1.02 (0.75–1.39) 1.18 (0.84–1.67) 0.62 (0.22–1.73) 0.90 (0.38–2.10)

Number of clients per month€

<10 Ref Ref Ref Ref

10-29 0.69 (0.50–0.95) 0.66 (0.47–0.92) ** 0.29 (0.07–1.25) 0.21 (0.03–1.35)

≥30 0.85 (0.64–1.11) 0.94 (0.69–1.27) 0.96 (0.48–1.95) 1.04 (0.50–2.16)

Notes: *No adjustment was needed to determine the total effect of age on retention. ~Adjusted for age and education level. ∞Adjusted for age. ¥Adjusted for 
age, alcohol use, history of diagnosis of STIs, and PrEP awareness. ¥¥Adjusted for age, condom use, living arrangements, marital status, migration for sex work, 
PrEP awareness, and social support. αAdjusted for age, living arrangements, and PrEP awareness. ° Adjusted for age, gender-based violence. µAdjusted for age, 
marital status, perceived HIV risk, PrEP awareness, sex work income, sex work stigma, and social support. βAdjusted for age and PrEP awareness. ≠ Adjusted 
for age, alcohol use, condom use, history of diagnosis of STIs, education level, Illicit drug use, marital status, number of clients per month, and PrEP awareness. 
€Adjusted for age, alcohol use, condom use, education level, gender-based violence, PrEP awareness, Sex work stigma. **p-value less than 0.05. 
Abbreviations: aRR, adjusted relative risk; cRR, crude relative risk.
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The retention in PrEP care in our study was lower than in demonstration projects in sub-Saharan Africa involving 
female sex workers. For instance, the retention rate in Senegal at 6 and 12 months was 79.9% and 73.4%, respectively,16 

and in Benin, it was 73.8%, 53.8%, and 54.7% at 6, 15 and 18 months,29 respectively. In the Democratic Republic of 
Congo, the 6-month retention rate was 86.6%.30 In these studies, researchers actively followed up PrEP users by sending 
reminders for their clinic appointments and, in some cases, conducting follow-up visits at the client’s homes or 
workplaces which may present pseudo-retention. In contrast, in our study, participants were not contacted in connection 
with clinical follow-up/refill visits (they were only contacted to return for face-to-face interviews, which were conducted 
independently of the clinical visits). Creating artificial conditions, such as active follow-up to promote clinical visits, 
payment of transport fares, or other incentives to attend clinics, as commonly done in clinical trials, can inflate retention 
rates and lead to what is known as pseudo-retention. Nevertheless, our study participants were recruited through RDS. 
They did not make an independent decision to start PrEP entirely on their own but were encouraged to enroll in the study. 
We may, therefore, have recruited women who were not so motivated to use PrEP at the outset, which may explain the 
low retention rates in the six months after PrEP initiation. Thus, differences in design could be the reason for the 
differences in retention rates between our study and the others mentioned. The lower retention rates in our study provide 
insights into the PrEP care implementation gap in Tanzania, which needs to be addressed to optimize retention.

Nevertheless, we found reduced rates of retention among female sex workers who self-perceived high PrEP stigma, 
similar to previous studies.7,31 PrEP use has been linked to HIV treatment due to the resemblance of the pills and 
packages to antiretroviral therapy pills.32 Also, PrEP services in Tanzania are provided at the Care and Treatment Clinics 
for people living with HIV, which may result in the misconception of PrEP users as HIV-positive, leading to stigma. 
Sometimes, female sex workers might not have individually experienced PrEP stigma, but they are aware of its existence 
in the community leading to fear of anticipated stigma, which interferes with retention in facility-based PrEP services.7,32 

Thus, addressing PrEP stigma is crucial in optimizing retention in PrEP care among female sex workers.
Understanding the HIV risk and the desire to remain negative could be the reason for the high retention rate among those 

who self-perceived to have a moderate HIV risk. Self-perceived HIV risk is a known factor that influences the uptake and 
retention in PrEP care.31 We found that most participants self-perceived to have a moderate-to-high risk of HIV, implying an 
understanding of their substantial risk of HIV. Although there are no published findings on the link between number of 

Figure 2 The proportion of reasons for missing scheduled PrEP refill appointments among female sex workers in the City of Tanga, Tanzania. *Frequency of other reasons: 
clinic was far (n=1), not sure needed to continue using PrEP (n=1), was sick (n=4), not used the PrEP pill (n=1), stopped by husband (n=1) and did not know the place to 
attend for refill (n=1). ** Busy with work or family matters.
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sexual clients and self perceived HIV risk, we hypothesize the low PrEP retention rate among female sex workers who had 
few sexual clients (10–29) was due to self-perceiving at low risk. These participants had on average less than one sexual 
client per day per month which is considered a low number for them to perceive at high risk of HIV. It has been reported that 
members of key populations remain in PrEP care if they self-perceive high risk of HIV and discontinue if otherwise.33,34 

This is in line with the HBM by which female sex workers perceived HIV as severe and felt more susceptible to HIV 
infection than the general population; these motivated them to be retained in PrEP care. However, due to the dynamic nature 
and seasonality of the risky behaviour of female sex workers, it is recommended to regularly assess HIV risk coupled with 
STI, hepatitis B, and HIV testing services during PrEP implementation.19,35,36 HIV risk assessment is encouraged to be 
routinely done during PrEP refill visits and determines the need to continue using PrEP.

Participants whose sex work was the only source of income had a high risk of not being retained in PrEP services. 
Financial factors such as out-of-pocket PrEP services and transportation costs have been found to adversely affect the 
retention in PrEP services.37 Hence, female sex workers may be discontinuing PrEP service to reduce costs associated 
with PrEP refill attendance. The PrEP initiators require transport fares and in other countries, are required to pay for the 
PrEP services, this is viewed as a barrier to retention in PrEP care.37 In Tanzania, PrEP care is provided free of charge 
and to overcome cost as a barrier it also implements community outreach programs for initiation and PrEP refills in line 
with the facility-based PrEP services, yet the retention is still low. Thus, factors that affect retention are multifaceted and 
require multiple approaches to overcome.

According to the guidelines, eligible PrEP clients in Tanzania are given a 3-month prescription but are required to 
pick up the pills every month at the facility and are considered to have discontinued PrEP care if they delay scheduled 
appointments for more than 90 days.20 We observed consistent delays in the scheduled visits, with the longest delay 
occurring on the second visit. A study conducted among men who have sex with men and transgender women in the US 
reported wide variability in days between the scheduled date and actual presentation to the PrEP care.15 There is a lack of 
published literature on the reasons for delayed presentation to PrEP care; however, we found that mobility, busy 
schedules, and forgetfulness are the most common reasons for missing scheduled PrEP refills. Also, alternative 
explanations for missing scheduled PrEP refill visits could be short refill dates which made female sex workers fail to 
attend clinics as expected. This calls for assessing the feasibility of 3-monthly PrEP pill dispensation at initiation, 
contrary to the current practice of monthly dispensation and refill visits.

Limitations
Our analysis was limited to female sex workers; therefore, generalizability may not apply to other members of key and 
vulnerable populations, including people who inject drugs, and men who have sex with men. The small sample size used 
in the multivariable analysis could have led to underpowered and unstable estimates affecting the generalizability of the 
study findings in the same population; therefore, findings should be interpreted with caution. Since this study was part of 
the trial, it could have affected the outcomes, as participants were paid compensation for attending interviews at months 
1, 6, and 12. We did not accurately measure the exact discontinuation date due to cessation of risk versus discontinuation 
despite the ongoing risk of the confounders used in the model mentioned are time-varying confounders; however, the 
regression model used considers them as static (ie, condom use, and exposure to physical violence). Therefore, the 
findings should be interpreted with caution. The qualitative analysis of the interviews with those who discontinued and 
were indicated for PrEP is not in the scope of this paper.38 We used HBM constructs to select exposure variables. 
However, it primarily addresses individual perceptions and may not fully capture social, structural, or temporal factors 
influencing PrEP retention. Additionally, it assumes rational decision-making and does not account for dynamic 
interactions between constructs, which should be considered when interpreting the findings. The definitions of early 
and long-term retention are not based on exact visit timing but rather on the number of PrEP refills obtained within 
predefined follow-up intervals. However, strict time-based definitions would likely overestimate discontinuation and 
underestimate real-world PrEP retention in this highly mobile population. More granular visit and dispensing data in 
future studies would better distinguish continuous use from intermittent gaps.
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Conclusion and Recommendation
The early- and long-term retention in facility-based PrEP services among female sex workers was low. Having sex work 
as the only source of income, self-perceiving “high” PrEP stigma and having 10–29 sexual clients per month negatively 
influenced retention in PrEP care. Female sex workers who perceived themselves to be at moderate risk of HIV were 
more likely to continue attending facility-based PrEP services. Our study highlights the need to establish a client-centred 
approach by identifying services that should be provided during PrEP care. Approaches to address PrEP stigma and 
enhancing understanding of the HIV risk among female sex workers are crucial to optimize retention in facility-based 
PrEP services delivery. Interventions to increase retention in PrEP care should consider the reasons for missing 
appointments. This was an exploratory analysis and studies with larger samples conducted outside of clinical trials are 
needed to confirm findings.
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