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Abstract

Background Female sex workers are disproportionately affected by sexual violence, which is associated with
an increased risk of poor mental health outcomes, substance use, and decreased access to health resources.
Understanding the pathways through which sexual violence impacts these outcomes can inform strategies that
appropriately and effectively meet the health needs of sex workers.

Methods This study investigated the prevalence of sexual violence among female sex workers in Cote d'lvoire, and
the relationship between sexual violence and adverse mental health and substance use outcomes. We examined
survey data from female sex workers recruited between November 2019 and May 2020 across five regions of

Cote d'Ivoire using respondent driven sampling (RDS), as part of an integrated bio-behavioral survey. The primary
exposure of interest was self-reported lifetime experience of sexual violence, and the main outcomes of interest
included depression, suicidal ideation, counselling seeking, alcohol consumption, and substance use. Multivariable
logistic regression models investigated associations between exposure to sexual violence and the key mental health
and substance use outcomes of interest. For each outcome, a directed acyclic graph was developed to identify a
minimally sufficient set of covariates for adjustment. Additional sociodemographic characteristics, experiences, and
sex work-related behaviors were explored in descriptive analyses using crude and RDS adjusted estimates.

Results Out of 1,177 participants, 376 (31.9%; RDS weighted: 30.5%; 95% Cl: 24.7, 36.3) reported having experienced
sexual violence in their lifetime, and of those 31.9% (RDS weighted: 31.2%; 95% Cl: 21.3, 41.1) had experienced sexual
violence within the previous 12 months. Experience of sexual violence was associated with an increased odds of
suicidal ideation (@OR: 1.95; 95% Cl: 1.48, 2.55), illicit drug use in the last 12 months (aOR: 2.40; 95% Cl: 1.50, 3.86), daily
alcohol use (@OR: 1.63; 95% Cl: 0.99, 2.67), and having spoken to a counselor or confidant (aOR: 1.90; 95% Cl: 1.34, 2.68).

Conclusion Findings confirm a high burden of sexual violence among female sex workers in Céte d'lvoire, and a
need to implement large structural changes that enable female sex workers to seek protection as well as health
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resources after experiencing sexual violence. This may include reform in the form of targeted social, clinical and
mental health resources, along with community development opportunities.

Keywords Sexual violence, Intimate partner violence, Sex work, Substance use, Mental health

Background

Globally, female sex workers experience a high burden of
gender-based violence and other forms of sexual violence
[1-9]. Lifetime prevalence of workplace violence affect-
ing sex workers ranges from 45 to 75% [6], but has been
shown to be greater in settings where sex work is highly
stigmatized [9]. In Cote d’Ivoire, the lifetime prevalence
of sexual violence affecting female sex workers in urban
settings like Abidjan is estimated to be more than 40%
[10]. This is significantly higher than what is estimated
among the general population. In the 2021 Demographic
and Health Survey, around 7% of women surveyed aged
15-49 reported having experienced some form of sexual
violence [11].

Violence against female sex workers is not routinely
monitored, reported, or acted upon in most settings,
resulting in limited recourse and few legal protections
for women who experience violence [6]. In settings where
sex work is illegal or criminalized, clients may be more
empowered to perpetrate violence given legal impunity,
and female sex workers may be more reluctant to report
these incidents of violence [6, 12, 13]. Moreover, a lack
of legal protections means that women may be forced to
work in dangerous conditions, for example by soliciting
or meeting clients on secondary streets or other isolated
locations, where they may be less likely to be observed by
law enforcement and more likely to experience violence
[14, 15].

The environment within which female sex workers sell
sex can also shape their ability to access resources such
as social support and health services after experienc-
ing violence [12, 13]. Sexual violence is associated with
both depression and substance use [2, 9, 16], which drive
decisions around condom use and increase the risk of
acquiring HIV and other sexually transmitted infec-
tions (STI) in the absence of comprehensive preventative
healthcare. Previous studies have found that sex workers
who reported working in an environment where police
refused to protect them had more than twice the odds of
acquiring HIV [16].

In Cote d'Ivoire, survey data suggest that there are
many barriers to female sex workers seeking protection
from violence and accessing healthcare resources after
violence occurs [1]. Although exchanging sex for money
is legal in Cote d’Ivoire, it is illegal to solicit to sell sex
in public spaces and to pander or operate dedicated
sex work venues [17]. The criminalization of particular
aspects of sex work, even if sex work itself is not illegal,
means that sex workers are often not registered and not

able to seek the resources they need due to fear of arrest
and other police actions after experiencing violence [7].
This environment may also make reporting instances of
violence challenging for many sex workers, suggesting
that the burden of sexual and physical violence in Cote
d’Ivoire is underreported.

This study used data from an integrated bio-behav-
ioral survey which was administered by Enda Santé Cote
d’Ivoire. The survey aimed widely to provide factual
and contextual data on sex worker populations in Cote
d’Ivoire in order to improve targeted HIV prevention and
treatment programs. This analysis aimed to better char-
acterize and contextualize the burden of sexual violence
affecting female sex workers in Cote d’Ivoire. Further-
more, the study investigated the relationship between
sexual violence among female sex workers and adverse
health outcomes such as poor mental health and sub-
stance use, which have not been fully explored in this
context [10, 18].

Methods

Study design

Data for these analyses were collected among female
sex workers between November 2019 and May 2020 in
five regions of Cote d’Ivoire as part of an integrated bio-
behavioral survey (IBBS) and population size estimation
study. The aims of this original study were to estimate
HIV prevalence and associated risk factors for female
sex workers in Cote d’'Ivoire, including experiences of sex
work, access to health resources, and stigma and discrim-
ination [19]. Regions were prioritized for inclusion based
on their high overall prevalence of HIV or their popu-
lation size (>100,000), and included Aboisso, Soubré,
Agboville, Yamoussoukro, and Katiola. Once recruited,
participants were asked to complete a cross-sectional
quantitative survey and HIV testing; participants living
with HIV were referred for treatment as per Cote d’'Ivoire
national guidelines. All participants were also given
information about HIV and other STIs more widely.

Study population and sampling

Participants were eligible for inclusion if they identified
as women, were assigned female sex at birth, were cur-
rently practicing sex work, were 16 years or older, had
lived in the study region for at least three months, and
provided informed consent to participate in the study.
Participants were excluded from the study if they had a
health condition that impeded their full understanding of
the study and the informed consent process, were under
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the influence of substances, or had previously partici-
pated in the study. Participants were given information
regarding HIV prevention, and those that were living
with HIV were referred for treatment. Participants were
also referred for other resources as needed, including
counseling in the case of reporting experiences of sexual
violence or suicidal ideation.

Participants were recruited within each region using
respondent driven sampling (RDS) [20-22]. RDS is a
network-based recruitment method which facilitates
reaching and estimating the size of populations for which
a reliable sampling frame does not exist [23]. This meth-
odology enabled researchers to reach a diverse group of
female sex workers within different demographic and
social groups in Cote d’'Ivoire. An initial set of female
sex worker seeds were recruited and given coupons
to recruit further participants within their communi-
ties. Seed selection was led by community organization
ENDA Santé and local community leaders. Seeds were
intentionally diverse in sociodemographic character-
istics, including age, education, marital status, and sex
work registration status in order to maximize the range
of lived experience among those who were recruited into
the study. Participants were eligible for inclusion if they
presented a valid RDS coupon at the study site. A total of
1,177 participants were ultimately enrolled into the study.

Measures

Primary exposure

The primary outcome of interest in this analysis was self-
reported lifetime sexual violence, measured as having
ever been forced to have sexual relations when the par-
ticipant did not want to. Experiences of sexual violence
were recorded by asking participants if they had “ever
been forced to have sexual relationships without wanting
to (by ‘forced; we mean physically forced, coerced to have
sexual relations, or penetration with an object when you
did not want to)”

Primary outcomes

This analysis aimed to characterize the association of
sexual violence with self-reported mental health and sub-
stance use outcomes. Primary outcomes of interest were
measured categorically, and included:

Depression Participants who reported depression were
those who reported having experienced depression or
sadness for more than two weeks. This was captured by
asking participants if they had “ever felt sad or depressed
during more than two weeks at a time”

Suicidal ideation Participants who had at some point
experienced suicidal ideation. This was captured by ask-
ing participants if they had ever wanted to end their life.
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Spoken to a counselor or confidant Participants who had
experienced depression or suicidal ideation were also
asked whether they had ever spoken to a counselor or
confidant about those feelings.

Alcohol consumption Alcohol consumption was mea-
sured by regular use. Participants were asked “with what
frequency they had consumed alcohol over the previous
30 days’, and reported whether they had never, some-
times, or regularly (on a daily basis) consumed alcohol.

Substance use Use of illegal substances captured whether
participants had never used drugs, used drugs more
than 12 months ago, or had used drugs within the last
12 months. The question asked participants if they had
“ever consumed drugs, including marijuana, glue, pow-
dered cocaine, crack, heroine, narcotics, codeine, or other

drugs”

Additional measures

In descriptive analyses, the following measures were also
explored to characterize patterns of physical and sexual
violence among female sex workers:

Sociodemographic characteristics Sociodemographic
characteristics of interest included age, country of origin,
years living in Cote d'Ivoire, education level, marital sta-
tus, weekly income, and employment status outside of sex
work. The analysis also included years spent in sex work.

Sexual violence experiences and reporting practices Gran-
ular measures related to sexual violence included the
number of experiences of sexual violence, whether the
last experience of sexual violence had taken place within
the previous 12 months, age at first experience of sexual
violence, type of perpetrator, whether the perpetrator(s)
had been reported, and whether the perpetrator(s) were
arrested. The last three variables referred to the latest
instance of sexual violence, and respondents were able to
select perpetrator type from a list of options comprising:
regular clients; occasional or new clients; spouse or other
non-paying partner; manager (related to sex work); police
or other security; teacher, friend or co-worker; family
member; neighbor; or stranger.

Physical violence The analysis included an exploration
of physical violence and its relation to sexual violence
through the following variables: lifetime experiences of
physical violence during sex work, number of experiences
of physical violence, perpetrator of physical violence, and
whether the respondent believed that this violence was
linked to their sex worker status.
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HIV and condom use Two main self-reported variables
related to HIV were analyzed: lifetime HIV testing and
last HIV test result. The analysis also included six self-
reported variables used to characterize condom use.
These six variables were: condom use during sex work
(never, frequent, or always); condom use during last sex-
ual encounter with a client; difficulty of persuading a new
client to use a condom; difficulty of persuading a regular
client to use a condom; and difficulty of persuading a non-
paying partner to use a condom. The variables assessing
persuasion power had three response options: difficult,
neither difficult nor easy, and easy. Finally, the analysis
included participant reports of ever having avoided carry-
ing condoms out of fear of issues with police.

Statistical analyses

We conducted a descriptive analysis assessing fre-
quencies, proportions, and RDS adjusted estimates for
sociodemographic characteristics, sexual violence preva-
lence and reporting practices, physical violence experi-
ences, mental health, substance use, HIV testing and
status, and condom use. We then compared differences
in these characteristics between women who reported
having experienced sexual violence and those that did
not using a Pearson’s chi-squared test. The RDS adjusted
estimates allowed us to account for the sampling method
and the probability of being sampled based on network
size.
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Associations between lifetime sexual violence and a
priori-specified mental health and substance use out-
comes were estimated using unadjusted and adjusted
logistic regression models. A conceptual model informed
our understanding of potential pathways through which
sexual violence may lead to an increased risk of subop-
timal mental health outcomes, risky sexual practices,
and HIV among female sex workers (Fig. 1). For each
outcome, we subsequently developed a directed acy-
clic graph (DAG) to identify a minimally sufficient set
of covariates for adjustment (Supplementary material
1). Covariates included for adjustment in these mod-
els included age, educational level, income, country of
origin, and years lived in Cote d’Ivoire. Unadjusted and
adjusted Odds Ratios (aOR) were calculated with their
associated 95% confidence intervals (CI). Odds ratios
were not weighted, as the utility of RDS weights for this
purpose is debated, and a standard methodology for use
of RDS-adjusted estimates in regression models has not
been well-established [24—-26].

All analyses were conducted using Stata, version 15.0
[27]. Stata’s RDS package was used for RDS adjustment,
using RDS II estimator [28].

Results

Sample characteristics

A total of 1,177 participants were included in this analy-
sis, including 200 (24.1%; 95% CI: 20.5, 27.7) in Aboisso,
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Fig. 1 Pathways through which sexual violence may lead to an increased risk of suboptimal mental health outcomes, risky sexual practices, and HIV

among female sex workers
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230 (24.1%; 95% CI: 17.6, 30.6) in Agboville, 347 (13.1%;
95% CI: 6.2, 20.0) in Katiola, 200 (20.5%; 95% CI: 16.5,
24.5) in Soubré, and 200 (18.2%; 95% CI: 13.7, 22.7) in
Yamoussoukro (Table 1). Most participants were single
(81.7%; 95% CI: 76.6, 86.8) and between 19 and 29 years
of age (70.2%; 95% CI: 64.2, 76.1). Nearly all (93.9%; 95%
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CI: 91.6, 96.3) reported Cote d'Ivoire as their country of
origin. Half (52.2%; 95% CI: 45.8, 58.7) reported some
secondary school education and 37.3% (95% CI: 31.5,
43.2) were informally employed outside of sex work.

A smaller sample of participants had RDS weight data
available (N=902 compared to the overall sample of

Table 1 Demographic characteristics and experiences of sexual violence of female sex workers in Cote d'Ivoire participating in the

study, n (%)"

Total RDS adjusted proportion Sexual Violence
(N=1,177) (N=902)% Yes Chi squared p value** RDS Adjusted
(N=376) Yes
(N=297)

n (%) % (95% Cl) n (%) % (95% Cl)
SOCIODEMOGRAPHIC VARIABLES
Age
16-18 77 (6.5) 47(2.6,6.8) 22 (5.9) 0.896 3.3(1.8,4.8)
19-29 832 (70.7) 70.2 (64.2,76.1) 265 (70.5) 67.8(57.6,77.9)
30-39 220(18.7) 206 (15.3,26.0) 73 (19.4) 23.6(14.4,329)
40+ 48 (4.1) 45(15,7.5) 16 (4.3) 53(0.0,11.0)
REGION OF RESIDENCE
Aboisso 200 (17.0) 24.1 (20.5,27.7) 57 (15.2) 0.006* 224 (16.8,28.0)
Agboville 230(19.5) 24.1 (17.6,30.6) 84 (22.3) 29.2(16.9,41.4)
Katiola 347 (29.5) 13.1(6.2,20.0) 88 (23.4) 8.1(0.0,183)
Soubré 200 (17.0) 20.5(16.5,24.5) 74(19.7) 20.7 (14.4,27.0)
Yamoussoukro 200 (17.0) 182(13.7,22.7) 73(194) 19.6 (11.9,27.3)
Country of origin
Cote d'lvoire 1,110 (94.3) 93.9(91.6,96.3) 362 (96.3) 0.068 97.2 (96.0,98.3)
Other 52 (4.4) 4.5(0.8,8.0) 9(24) 16(1.1,2.1)
No response 15(1.3) 1.6(04,29) 5(1.3) 1.2(0.3,2.1)
Years lived in Cote d’Ivoire
0-10 56 (4.8) 512.7,74) 12(3.2) 0.084 2.1(14,28)
>10 1,121 (95.2) 94.9(92.6,97.3) 364 (96.8) 97.9(97.2,98.6)
Education
Primary or less 492 (41.8) 414 (34.7,48.0) 161 (42.8) 0.799 445 (33.1,55.9)
Secondary 614 (52.2) 52.2 (45.8,58.7) 191 (50.8) 489 (37.8,59.9)
University 71 (6.0) 64.1 (49.7,78.6) 24 (6.4) 6.6(3.9,9.3)
Marital status
Single 896 (76.1) 81.7 (76.6,86.8) 287 (76.3) 0.862 81.6(74.1,89.1)
Married or cohabitating 59 (5.0) 56(26,86) 19 (5.1) 54(24,83)
Divorced or widowed 49 (4.2) 34(08,5.9) 13 (3.5) 4.8(0.0,10.2)
No response 173 (14.7) 9.3(56,13.1) 57(15.2) 8.3(3.6,13.0)
Employment outside of sex work
Student 274 (233) 19.9 (15.6, 24.2) 81(21.5) 0357 42.7 (32.1,53.4)
Unemployed 252 (21.4) 24.0(17.8,30.1) 73(194) 18.9(85,29.2)
Informally employed*** 420 (35.7) 37.3(315,43.2) 145 (38.6) 154 (8.8,22.0)
Other/No response 231 (19.6) 18.8(13.2,24.5) 77 (20.5) 23.1(12.6,33.6)
PHYSICAL VIOLENCE
Has experienced non-sexual physical violence since practicing sex work
No 794 (67.5) 69.8 (63.6, 76.0) 175 (46.5) <0.001* 474 (36.5,58.3)
Yes 381(324) 30.1(23.9,36.3) 200 (53.2) 524 (415,63.3)

*Some variables have instances of missing values not shown in Table 1 (<2% in all cases)

# The RDS adjusted sample size corresponds to those who completed the coupon data for RDS adjustment

* Statistically significant (p<0.05)

** Chi-squared test of differences in sexual violence experiences across variable categories

"Informal employment refers to work conducted within the informal economy (neither taxed nor monitored by any form of government)
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Table 2 Sexual violence (SV) experiences and reporting
practices among 376 female sex workers in Cote d'lvoire, n (%)
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Table 3 Experiences of non-sexual physical violence (PV) among

Total sample un-adjusted, RDS adjusted, n=297*

n=376 % (95% Cl)

n (%) or median (IQR)
Last experience of sexual violence
Less than 12 months ago 120(31.9) 31.2(21.3,41.1)
More than 12 months ago 248 (66.0) 66.6 (56.3,76.8)
No response/does not know 8(2.1) 2.2(0,53)
Age at first experience of sexual violence

19.3 (16, 22) 19.7 (18.5,20.9)
Number of experiences of sexual violence

2(1,3) 2(23)
Most recent perpetrator of sexual violence
Regular client 73 (194) 22.0(14.1,30.0)
Occasional or new client 89 (23.7) 234(125,34.2)
Spouse or another partner 98 (26.1)  222(135,30.9)
Manager (related to sex work) 2 (0.5) 0.6(0,1.5)
Police, military, other security 7(1.9) 1.1(0,24)
Teacher, friend, co-worker, etc. (5.9) 6.0(1.1,10.9)
Family member 14 (3.7) 40(0,8.1)
Neighbor (89) 104 (2.5,18.2)
Stranger 38 (10.1) 104 (3.7,17.0)
Reported instance of sexual violence to the authorities
No 349 (92.8) 924 (85.5,99.3)
Yes 26 (6.9) 76(0.6,14.4)
No response 1(0.3) 0(0,0)
Perpetrator of sexual violence was arrested
No, none were arrested 14 (53.8) 53.2(17.7,88.6)
Yes, all were arrested 8(30.8) 26.1(8.9,43.3)
Yes, but not all perpetrators 4(154) 20.8 (0,52.3)

N=1,177). However, a comparison of the participants
with RDS weights available showed that they did not dif-
fer in terms of any relevant sociodemographic charac-
teristics or outcomes of interest from the overall sample
(Supplementary material 2).

Experiences of sexual violence were common; 31.9%
(RDS adjusted: 30.5%; 95% CI: 24.7, 36.3) reported expe-
riencing sexual violence at some point in their lives.
Among participants that had experienced sexual vio-
lence, 53.2% (200/376) had also experienced physical vio-
lence as compared to 22.6% (181/801) of those who had
not experienced sexual violence (p<0.001). Sociodemo-
graphic characteristics were generally similar irrespective
of past experiences of sexual violence, with the exception
of a higher burden of physical violence reported among
participants who had experienced sexual violence. RDS-
adjusted characteristics among women reporting sexual
violence are included in Supplementary material 3.

Experiences, perpetrators, and reporting of sexual and
physical violence

Of the 376 participants who reported past experiences
of sexual violence, 31.2% (95% CI: 21.3, 41.1; 120/376)

female sex workers in Cote d'lvoire (n=1,177)

Total sample un- RDS adjusted,

adjusted, n=1,177 n=902

n (%) or median % (95% Cl)

(IQR)
Has experienced physical violence since practicing sex work
No 794 (67.5) 69.8 (63.6, 76.0)
Yes 381(324) 30.1(23.9,36.3)
Number of experiences of physical violence

2(1,3) 323
Perpetrator of physical violence (n=299)*
Regular client 61(204) 14.8 (8.0, 21.6)
Occasional or new client 74 (24.7) 246 (14.1,35.1)
Spouse or another partner 96 (32.1) 23.8(15.6,31.9)
Manager (related to sex work) 5 (1.7) 0(0,22)
Police, military, other security 1 (0.3) 0.2 (0,0.5)
Family member 9 (3.0) 2.0(0,4.5)
Neighbor 14 (4.7) 3.0(0,8.7)
Stranger 22(74) 246(12.9,36.3)
Other 17 (5.7) 45(0,5.6)
Believes violence was linked to sex worker status
No 140 (36.8) 33.7(22.4,45.0)
Yes, some experiences 45(11.8) 9.724,17.1)
Yes, all experiences 185 (48.6) 52.9(414,64.5)
No response 1(0.3) 0.1(0,0.1)
Doesn't know 10 (2.6) 36(0,9.3)

*Of the 381 participants who had experienced physical violence, 299 responded
to this question

had experienced sexual violence in the last 12 months
and 66.6% (95% CI: 56.3, 76.8; 248/376) had experienced
sexual violence more than 12 months ago (Table 2). Per-
petrators of sexual violence at the most recent instance
of abuse were most commonly occasional or new clients
(23.4%; 95% CI: 12.5, 34.2; 98/376). For 22.2% (95%CI:
13.5, 30.9; 89/376) of participants, the perpetrator was a
spouse or other non-paying partner; 22.0% (95% CI: 14.1,
30.0; 73/376) reported the perpetrator was a regular cli-
ent. Only 7.6% (95% CI: 0.6, 14.4; 26/376) of women that
had experienced sexual violence reported their abuse
to the authorities and of those, 53.2% (95% CI: 17.7,
88.6; 14/26) reported that their abusers had not been
arrested. No incidents of violence were formally reported
for those that said their perpetrator was their manager,
their teacher, friend, co-worker or classmate, or family
member.

A total of 381 participants (30.1%; 95% CI: 23.9, 36.3;
381/1,177) reported that they had experienced non-sex-
ual physical violence (Table 3). Of these, 299 responded
to a question about who the perpetrator of that physical
violence was. The most common perpetrators of physical
violence were occasional or new clients (24.6%; 95% CI:
14.1, 35.1; 96/299), strangers (24.6%; 95% CI: 12.9, 36.3;
74/299), and non-paying partners (23.8%; 95% CI: 15.6,
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31.9; 61/299). More than half (52.9%; 95% CI: 41.4, 64.5;
185/381) of participants who had experienced physical
violence believed this abuse was related to their status as
a sex worker.

A greater proportion of participants who had experi-
enced sexual violence (Table 4) had been engaged in sex
work for more than 5 years compared to participants who
had not experienced sexual violence (31.9% vs. 26.1%,
p=0.038). Suicidal ideation was also more common
among participants who had experienced violence com-
pared to those that had not (35.6% vs. 22.4%, p<0.001).
Among those who had experienced depression or suicidal
ideation, having sought counseling was less common
among those who had experienced sexual violence com-
pared to those who had not. (44.7% vs. 55.3%, p<0.001).
Similarly, those who had experienced sexual violence
reported daily alcohol consumption more frequently than
those who had not experienced sexual violence (30.3% vs.
19.8%, p=0.003). Illegal drug consumption in the previ-
ous 12 months was also more common among those that
had experienced sexual violence than those that had not
(10.5% vs. 4.9%, p=0.001).

Participants who had experienced sexual violence were
less likely to have used a condom during their last sexual
encounter than those who had not experienced sexual
violence (76.0% vs. 83.1%, p=0.014) and more frequently
reported having difficulty in persuading a new client to
use a condom compared to those who had not experi-
enced sexual violence (24.0% vs. 17.6%, p=0.035). Those
who had experienced sexual violence were also more
likely to have at some point avoided carrying condoms
out of fear of facing issues with the police as compared to
those that had not experienced sexual violence (13.8% vs.
6.1%, p<0.001).

Sexual violence and associated mental health and
substance use outcomes

In multivariable analyses of mental health and substance
use outcomes and their association with sexual violence
(Table 5), those that had experienced sexual violence
were more likely to report having at some point expe-
rienced suicidal ideation (aOR: 1.95; 95% CI: 1.48, 2.55)
and having spoken to a counselor or confidant about
their feelings (aOR: 1.90, 95% CI: 1.34, 2.68) compared
to participants that had not experienced sexual violence.
They were also more likely to report having consumed
illegal drugs within the last 12 months (aOR: 2.40, 95%
CI: 1.50, 3.86) and to report more daily alcohol use (aOR:
1.63; 95% CI: 0.99, 2.67) compared to participants that
had not experienced sexual violence.
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Discussion

This study aimed to describe the prevalence of sexual
violence among female sex workers in Cote d’'Ivoire, and
to investigate the relationship between experiences of
sexual violence and adverse mental health and substance
use outcomes. Findings confirm that sexual violence is
common and widespread among female sex workers in
Cote d’Ivoire. Within our study population, nearly one
in three participants had experienced sexual violence at
some point in their lives, with many having experienced
it within the last year. Women who had experienced sex-
ual violence were more likely to report suicidal ideation,
as well as substance use in the form of daily alcohol use
and illegal drug use within the last 12 months.

The high prevalence of sexual violence found in this
study reflects a similarly high burden of violence reported
previously among female sex workers in Cote d’Ivoire
and in neighboring countries such as Togo and Burkina
Faso [1, 10]. These high rates of sexual violence pose a
great threat to the sexual autonomy and human rights
of sex workers, and are likely in part due to the social,
legal, and economic environment within which sex
workers practice [10]. Previously, interventions focus-
ing on generating empathy towards sex workers among
police, the legal system and the media, and on mobilizing
sex workers to form communities and learn about their
legal rights resulted in a reduction in violence [8]. Simi-
larly, decriminalization reforms in other countries have
been found to reduce violence against sex workers and
to increase the rates of reporting this violence [14]. Sex
workers in Cote d'Ivoire may benefit from similar struc-
tural changes within their legal and social environment,
which could enable them to seek additional protections,
legal resources, and social support [6, 16, 29].

Women who experienced sexual violence were more
likely to report illicit substance use within the past 12
months, which may be a downstream consequence of
mental health outcomes, further reinforcing the known
harms of sexual violence in this community. Daily alco-
hol consumption was also more frequent among those
that reported experiences of sexual violence, although
this association did not remain significant in adjusted
analyses. Across sub-Saharan Africa, research has shown
significant substance use among the female sex worker
community, with alcohol and other substances being rec-
ognized as a way in which women are able to cope with
day-to-day stressors associated with sex work [30-33].
Among female sex workers who experience violence,
this may be one factor leading to increased alcohol
consumption.

This relationship between sexual violence and sub-
stance use outcomes has important implications for
support service needs and indicates that substance use
counseling efforts should target this population. Effective
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Table 4 Sex work conditions, mental health outcomes, HIV and condom use, and experiences of sexual violence of female sex
workers in Cote d'lvoire participating in the study, n(%)

Total RDS adjusted proportion Sexual Violence
(N=1,177)* (N=902) # Yes Chi squared p value** RDS Adjusted
(N=376) Yes
(N=297)

n (%) % (95% Cl) n (%) % (95% CI)
SEX WORK CONDITIONS
Years spent in sex work
0-5 848 (72.0) 71.5(57.6,77.3) 256 (68.1) 0.038* 674 (57.6,77.3)
>5 329 (28.0) 285(22.5,34.5) 120 (31.9) 326(22.8,42.5)
Weekly income (CFA francs)
Less than 50,000 626 (53.2) 73.5 (684, 78.6) 197 (52.4) 0.709 74.5 (66.2,82.8)
50,000 or more 551 (46.8) 265(214,31.6) 179 (47.6) 25.5(17.3,33.8)
MENTAL HEALTH
Has experienced depression or sadness for more than 2 weeks
No 572 (48.6) 443 (37.8,50.8) 178 (47.3) 0.554 45.5(34.4,56.7)
Yes 605 (51.4) 55.7(49.2,62.2) 198 (52.7) 54.5(43.3,65.6)
Suicidal ideation
No 864 (73.4) 72.0(66.3,77.8) 242 (64.4) <0.001* 60.9(49.8,72.1)
Yes 313 (26.6) 28.01(22.2,33.7) 134 (35.6) 39.1(27.9,50.3)
Has spoken to counselor or confidant (if has experienced depression or suicidal ideation, n=696)
No 497 (71.4) 52.8(42.6,63.0) 150 (62.8) <0.001* 39.1 (22.3,56.0)
Yes 199 (28.6) 47.2(37.0,57.4) 89 (37.2) 60.9 (44.0,77.7)
SUBSTANCE USE
Alcohol consumption (n=827)"
Never 114 (13.8) 15.0 (104, 19.6) 36 (12.5) 0.003* 13.2 (6.5, 20.0)
Sometimes 519 (62.8) 64.6 (58.0,71.1) 164 (57.1) 57.3(45.8,68.7)
Regularly (every day) 194 (23.5) 204 (14.6,26.3) 87 (30.3) 29.5(18.6,40.5)
lllegal drug consumption (n=1139)*
No 1,030 (90.4) 91.3(88.2,94.4) 309 (85.6) 0.001* 85.8(78.2,93.4)
Yes, more than 12 months ago 3329 24(1.2,35) 14 (3.9) 3.6(1.3,5.8)
Yes, in the last 12 months 76 (6.7) 6.3(34,93) 38(10.5) 106 (3.3,17.9)
HIV AND CONDOM USE
Lifetime HIV testing (n=1175)*
No 227 (19.3) 17.0(124,21.6) 67 (17.8) 0.372 145(7.0,22.1)
Yes 948 (80.7) 82.9(783,87.5) 309 (82.2) 85.5(78.0,93.0)
Reported last HIV test result (1=670)*
Negative 648 (96.7) 95.9(92.0,99.9) 227 (96.6) 0.897 96.9 (95.0,98.7)
Positive 22(3.3) 4.1(0.1,8.0) 8(34) 3.1(13,5.0
Condom use frequency during sex work (n=1174)*
Never 90 (7.7) 7.8(4.7,10.9) 29(7.7) 0.036* 74(1.2,13.5)
Frequently 278 (23.7) 25.4(20.0,30.9) 106 (28.3) 33.4(22.9,43.9)
Always 806 (68.7) 66.8 (60.9, 72.6) 240 (64.0) 59.3(48.3,70.3)
Condom during last sexual encounter (vaginal or anal) with a client (n=825)*
No 160 (19.4) 20.1(15.1,26.7) 69 (24.0) 0.014* 27.7 (16.5,39.0)
Yes 665 (80.6) 79.1 (73.3,84.9) 218 (76.0) 723 (61.0,83.5)
Difficulty of persuading a new client to use a condom (n=1172)*
Difficult 230(19.6) 196 (14.9,24.3) 90 (24.0) 0.035* 27.8(17.0,38.6)
Neither difficult nor easy 136 (11.6) 12.6(8.2,16.9) 41(10.9) 10.3(4.8,15.8)
Easy 806 (68.8) 67.9(62.1,73.7) 244 (65.1) 61.9(51.0,72.9)
Difficulty of persuading a regular client to use a condom (n=1172)*
Difficult 178 (15.2) 15.0(10.6, 194) 65 (17.3) 0.387 20.1(11.9,283)
Neither difficult nor easy 129 (11.0) 11.8(7.8,15.8) 40 (10.6) 11.6(5.1,18.0)
Easy 865 (73.8) 73.2(67.7,78.7) 271(72.1) 68.3 (58.6,78.1)

Difficulty of persuading a non-paying partner to use a condom (n=1052)*
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Table 4 (continued)

Total RDS adjusted proportion Sexual Violence

(N=1,177)* (N=902) ¥ Yes Chi squared p value** RDS Adjusted

(N=376) Yes
(N=297)

n (%) % (95% Cl) n (%) % (95% Cl)
Difficult 355(33.8) 34.0(27.3,40.7) 129 (37.8) 0.142 425 (30.6,54.4)
Neither difficult nor easy 161 (15.3) 14.4(104,183) 47 (13.8) 11.7(7.1,16.3)
Easy 536 (51.0) 51.6 (45.0,58.4) 165 (48.4) 45.8(34.6,57.1)
Has avoided carrying condoms out of fear of issues with police (1=1165)*
No 1,066 (91.5) 97.6 (95.3,99.9) 320 (86.3) <0.001* 97.6 (96.0,99.3)
Yes 99 (8.5) 24(0.1,4.7) 51(13.8) 24(0.7,4.0)

*Where denominator varies due to missing values, alternative denominator is listed

+ The RDS adjusted sample size corresponds to those who completed the coupon data for RDS adjustment

* Statistically significant (p<0.05)

** Chi-squared test of differences in sexual violence experiences across variable categories

Table 5 Associations of lifetime sexual violence with mental health and substance use outcomes. For each outcome, the exposure of
interest is experience of sexual violence compared to those who reported not having experienced sexual violence

Unadjust- OR95% Cl Adjusted  Adjusted
ed OR OR* OR 95%
CI*
Experiences of depression or sadness (Ref: No experiences of depression/sadness) 1.08 (0.84-1.38) 1.09 (0.85-1.40)
Suicidal ideation (Ref: No history of suicidal ideation) 1.92%% (1.47-2.52) 1.95%% (1.48-
2.55)
Having spoken to a counselor or confidant (Ref: Did not speak to counselor/confidant) 1.87*%% (1.33-2.63) 1.90%* (1.34-
2.68)
Consuming alcohol occasionally (sometimes) (Ref: Never) 1.00 (0.65-1.55) 0.94 (0.60-1.46)
Consuming alcohol regularly (daily) (Ref: Never) 1.76%* (1.08-2.86) 1.63 (0.99-
2.67)
Having consumed illegal drugs more than 12 months ago (Ref: Never) 1.72 (0.85-3.47) 1.81 (0.89-3.69)
Having consumed illegal drugs within the last 12 months (Ref: Never) 2.33%* (1.46-3.73) 2.40%* (1.50-
3.86)

Each outcome was assessed through a separate model evaluating sexual violence as the exposure

Cl=Confidence Interval

*Adjusted for: age, educational level, income, country of origin, years lived in Cote d’Ivoire (all as categorical variables). Covariates were selected using a DAG for

each model (Supplementary material 1)
**Statistically significant (p<0.05)

harm-reduction strategies may include initiatives such
as safe support spaces and support groups, providing
women with spaces where they can come together as a
community and seek mutual support [34]. Providing
female sex workers, and particularly those who are sur-
vivors of sexual violence, with targeted mental health,
social, and clinical services is also key in addressing these
mental health and downstream substance use outcomes
[2, 34].

The association between sexual violence perpetrated
towards sex workers and the resulting decreased access
to support and health resources highlights the impor-
tance of targeting female sex workers with violence pre-
vention and substance use support services as a human
rights concern. It has previously been widely explored
how fear of stigma and shame can detrimentally affect
women’s likelihood to report sexual violence [35]. It

is likely that these factors are also negatively affecting
female sex workers’ ease of accessing preventative health-
care and support services.

Sexual violence may also lead to an increased risk of
HIV acquisition for sex workers [29, 36]. This could par-
tially be due to sexual violence and substance use often
being linked to decreased protective behaviors such as
condom use [37]. Studies performed in Kenya estimated
that eliminating sexual violence could help avert up to
17% of HIV infections in the country through its effect
on condom use among female sex workers and their cli-
ents [29]. This result together with previous research,
shows the importance of targeting female sex workers
with violence prevention and substance use support ser-
vices as part of efforts to curb the global HIV epidemic.
Other types of interventions, such as cash transfers and
peer health initiatives or other programs incentivizing



Marquez et al. BMC Public Health (2024) 24:2947

condom use and creating support systems and safe medi-
cal spaces, may also help address the decreased rates of
condom use reported among those who had experienced
sexual violence and among all sex workers more generally
[38-40].

Participants who had experienced sexual violence also
had increased odds of reporting a history of suicidal
ideation, further suggesting an acute need for mental
health resources geared towards female sex workers.
This group of participants was also significantly more
likely to have spoken to a counselor or confidant about
their feelings, signifying women’s prioritization of social
support over criminal justice support after sexual vio-
lence experiences. These mental health issues may also
impede female sex workers’ ability to seek HIV preven-
tion and treatment services [9]. Sexual violence is also
linked to gender and relationship power inequity, which
in turn often leads to psychological distress and a set
of control dynamics that diminish a person’s ability to
negotiate for safer sex [36]. A study conducted in South
Africa established a temporal relationship between
intimate partner violence and increased HIV risk, sug-
gesting that violence and the associated power inequity
precede the increased risk for unsafe practices such as
condomless sex among sex workers [36]. This may in
part be explained by the mental health and substance
use associations with sexual violence that were found in
this analysis.

Limitations
This study had several limitations. Recruitment was
conducted using respondent-driven sampling, a meth-
odology that relies on social networks. It is possible
that some groups of female sex workers may have been
excluded if they were not a part of the social networks
reached. However, similar methodologies and question-
naires have been used successfully within similar popu-
lations [10, 41, 42]. Furthermore, not all participants in
the survey had RDS weight data available, and thus were
excluded from the weighted analysis. This may have led
to bias in the weighted results. However, a comparison
of the participants with RDS weights available to the
overall sample showed that these two groups did not
differ significantly in terms of any relevant variables
(including sociodemographic, experiences of sexual and
physical violence, sex work conditions, mental health,
substance use, and HIV and condom use variables).
Thus, the potential bias from the missing RDS weights
is likely minimal. The only characteristic in which the
two groups varied was region of residence, indicating
potential challenges with recruitment in certain regions
(notably Katiola).

Data were collected cross sectionally, and we were
unable to determine whether experiences of sexual
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violence preceded other health outcomes, including
mental health and substance use. This lack of temporal-
ity between the exposure and the outcomes means that
additional pathways not described here may play a role
in the relationships found, including the possibility for
a reverse relationship between mental health and sub-
stance use, and violence outcomes. Further, effect esti-
mates may be biased due to unmeasured confounding.
Additionally, this study did not use a formal AUDIT
score or depression scale to evaluate substance use and
mental health outcomes, which may have introduced
some measurement error. The stigma and legal environ-
ment surrounding sex work may have affected partici-
pants’ willingness to respond to certain questions and
thus the reliability of these data. This is exacerbated by
the personal and sensitive nature of much of the data
collected. Further, survivorship bias may be affecting
the results related to suicidal ideation and depression,
given that we are only able to survey those that survived
these mental health conditions. This could be leading to
an underestimate of adverse mental health outcomes in
this population.

Conclusion

The results of this study indicate that it is crucial for
future violence prevention agendas to focus on con-
structing a legal and social environment that allows sex
workers to seek protection, health resources, and social
support after experiencing sexual violence. The high
prevalence of sexual violence among female sex workers
in Cote D’Ivoire and the associations of sexual violence
with poor mental health and substance use outcomes
has important human rights and public health implica-
tions. Poor mental health and substance use have also
previously been found to be associated with inconsis-
tent condom use, and thus have important implications
for sexual health outcomes and HIV acquisition risk [9].
Taken together, these findings highlight the need for
programmatic and legal changes to mitigate the risks of
sexual and gender-based violence affecting sex workers.
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