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Abstract

Due to legal, cultural, and social factors, female sex workers (FSWs) experience an elevated level of
violence, heavy alcohol consumption, and sexual abuse. These individual and societal factors create a web
of vulnerabilities that facilitate the spread of HIV within this population group. Moreover, stigma and
discrimination are common among HIV-positive FSWs, contributing to poor HIV treatment adherence, drug
resistance, and treatment failure. Effective HIV prevention programs among FSWs are therefore crucial to
halt the spread of HIV not only among sex workers but also among the general population. Nevertheless,
FSW-targeted programs and research activities are limited in quality, quantity, and coverage in Ethiopia.
Thus, the general aim of this thesis was to explore the experiences of FSWs in Ethiopia to gain a better
understanding of factors that contribute to the increased risk of HIV infection among FSWs.

Papers |, Il, and Il are based on a cross-sectional bio-behavioral study conducted among 4900 FSWs in
eleven major towns in Ethiopia. The data collection was conducted using a respondent-driven sampling
technique (RDS). A blood sample was collected for HIV, CD4, viral load and drug resistance testing. For
paper IV, a qualitative study was conducted among 17 FSWs using a snowball sampling. Logistic regression
was used as the main tool for analysis in the cross-sectional studies, and content analysis was used for
qualitative data.

The results of Paper | showed that 17.5% of FSWs had been physically beaten within the last 12 months
and 15.2% had been raped since they started selling sex. Bing young, sex-selling venues (street based),
high consumption of alcohol, and khat chewing were significant predictors of physical violence (beating).
The significant predictors of sexual violence (rape) were low income, high consumption of alcohol and khat
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beating and condom breakage. Paper |1l showed that the prevalence of pre-treatment drug resistance (PDR)
among ART naive FSWs was 16.5%, which is classified as high according to WHO criteria. Viral load non-
suppression was significantly associated with being forced into selling sex, age 235 years, and low CD4+ T-
cell counts (<350 cells/mm3). Only low CD4 counts were significantly associated with acquired drug
resistance (ADR) and PDR respectively. Finally, Paper IV showed that FSWs who were taking PrEP faced
stigma, due to the similarity of the PrEP pill to the ART pill, and experienced adherence-maintaining
challenges. Reasons for not starting to take PrEP included fear of side effects, poor confidence, and/or
misconceptions.

The findings indicated that different individual and structural factors among FSWs played a role in increased
exposure to violence and HED, which in turn may increase vulnerability to HIV acquisition and transmission.
The findings also suggest the need for targeted interventions to improve ART access and routine virological
monitoring to control the transmission of both HIV and HIVDR. In addition, the challenges and barriers to
PrEP uptake among FSWs need to be addressed to better facilitate the uptake of PrEP.
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Abstract

Due to legal, cultural, and social factors, female sex workers (FSWs) experience an
elevated level of violence, heavy alcohol consumption, and sexual abuse. These
individual and societal factors create a web of vulnerabilities that facilitate the
spread of HIV within this population group. Moreover, stigma and discrimination
are common among HIV-positive FSWs, contributing to poor HIV treatment
adherence, drug resistance, and treatment failure. Effective HIV prevention
programs among FSWs are therefore crucial to halt the spread of HIV not only
among sex workers but also among the general population. Nevertheless, FSW-
targeted programs and research activities are limited in quality, quantity, and
coverage in Ethiopia. Thus, the general aim of this thesis was to explore the
experiences of FSWs in Ethiopia to gain a better understanding of factors that
contribute to the increased risk of HIV infection among FSWs.

Papers I, 11, and III are based on a cross-sectional bio-behavioral study conducted
among 4900 FSWs in eleven major towns in Ethiopia. The data collection was
conducted using a respondent-driven sampling technique (RDS). A blood sample
was collected for HIV, CD4, viral load and drug resistance testing. For paper IV, a
qualitative study was conducted among 17 FSWs using a snowball sampling.
Logistic regression was used as the main tool for analysis in the cross-sectional
studies, and content analysis was used for qualitative data.

The results of Paper I showed that 17.5% of FSWs had been physically beaten
within the last 12 months and 15.2% had been raped since they started selling sex.
Bing young, sex-selling venues (street based), high consumption of alcohol, and
khat chewing were significant predictors of physical violence (beating). The
significant predictors of sexual violence (rape) were low income, high consumption
of alcohol and khat chewing. Paper II revealed that 29.1% of the study participants
experienced HED in the past month. Significant determinants of HED were being
younger, being forced into selling sex, working in a bar/hotel, having a higher
income, and chewing khat frequently. In turn, HED was significantly associated
with physical beating and condom breakage. Paper III showed that the prevalence
of pre-treatment drug resistance (PDR) among ART naive FSWs was 16.5%, which
is classified as high according to WHO criteria. Viral load non-suppression was
significantly associated with being forced into selling sex, age >35 years, and low
CD4+ T-cell counts (<350 cells/mm3). Only low CD4 counts were significantly
associated with acquired drug resistance (ADR) and PDR respectively. Finally,
Paper IV showed that FSWs who were taking PrEP faced stigma, due to the
similarity of the PrEP pill to the ART pill, and experienced adherence-maintaining
challenges. Reasons for not starting to take PrEP included fear of side effects, poor
confidence, and/or misconceptions.



The findings indicated that different individual and structural factors among FSWs
played a role in increased exposure to violence and HED, which in turn may increase
vulnerability to HIV acquisition and transmission. The findings also suggest the
need for targeted interventions to improve ART access and routine virological
monitoring to control the transmission of both HIV and HIVDR. In addition, the
challenges and barriers to PrEP uptake among FSWs need to be addressed to better
facilitate the uptake of PrEP.

Keywords: Female sex workers, HIV, Violence, HED, condom failure, treatment
failure, drug resistance, experience, PrEP challenge, Ethiopia
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Introduction

Sex work is the provision of sexual services in exchange for money or goods, and
female sex workers (FSWs) are women who receive money or goods to provide
sexual services either regularly or occasionally (1, 2). Although there are different
reasons mentioned for being a sex worker, most FSWs are motivated by the need to
earn money for a living. For the majority of FSWs, sex work is the option they have
for securing an income. Others believe that sex work is better paid and offers more
flexible working conditions and time than other jobs (3). Moreover, some women
choose sex work because it provides them with more freedom and autonomy over
their bodies (4). In Ethiopia, it is illegal to operate a brothel or procure sex workers
as a commercial activity, but the sale of sex by women is neither prohibited nor
legally recognized (5). Thus, being FSW is common, and mainly operates in bars,
hotels, on the street, red-light houses, local drinking houses, and other venues.

Women are more likely to become infected and adversely affected by the HIV/AIDS
epidemic than men due to biological, social, cultural and economic reasons (6). The
greater the gender discrimination in societies, the more negatively they are affected
by HIV (6, 7). In Ethiopia, the HIV/AIDS epidemic has remained a major public
health problem, mainly affecting women and subgroups of the population such as
FSWs. According to the DHS 2016, the HIV prevalence in the general population
was estimated at 0.9% (1.2% women, and 0.6% men) (8). Nevertheless, according
to a study conducted among FSWs, the HIV prevalence was 23%, signifying a
disproportionate burden among FSWs (9). This provides evidence for the notion
that FSWs play a significant role in expanding and sustaining the HIV epidemics in
the country (10).

In addition, in most pparts of the world, FSWs experience a higher level of violence
and sexual abuse than women in the general population do (11). Legal, cultural, and
social factors, including working conditions, increase the exposure to violence for
FSWs (11). Violence against sex workers is neither reported nor monitored properly
due to the uncertain legal status of FSWs, which further increases risk of violence
(12). Moreover, studies from various countries indicate that violence undermines
condom use (13), reduces the ability of FSWs to negotiate proper condom use, and
increases their exposure to unwanted pregnancy and HIV/STI (14-16).

Furthermore, alcohol use is considered as one of the important components of
commercial sex work (17). Most of the venues where FSWs meet their clients serve
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alcohol, and FSWs are expected to facilitate the trade (18). As studies from a variety
of settings have indicated, harmful alcohol drinking exposes FSWs to risky
situations, including unprotected sex, condom failure, and exposure to sexual
violence (19-21). Understanding drinking contexts is thus a first step toward
developing intervention and prevention programs to reduce alcohol's harmful effects
on FSWs (18).

In Ethiopia, to battle HIV among FSWs, a range of prevention strategies including
behavioral change communication, condom promotion and distribution, HIV testing
and counselling, HIV treatment services, and STI screening and treatment have been
implemented (22). Currently, to further strengthen the HIV prevention activity, the
pre-exposure prophylaxis (PrEP) program has been launched for FSWs and
discordant couples (22). Nevertheless, these prevention activities have not been as
successful as expected due to multiple individual and structural factors at different
levels. Stigma and discrimination, violence, substance use, and poor linkage of the
interventions to structural factors are some of the challenges. Further, HIV-positive
FSWs suffer more from treatment failure and drug resistance than the general
population due to low access to health care services, poor adherence, and high
attrition (23, 24). Challenges related to PrEP uptake, including side effects, stigma,
and poor adherence, are also common among FSWs (25).

In general, in Ethiopia, knowledge and experience about how to work with sex
workers on health and related issues remains limited. Therefore, the aim of this
thesis is to bring together different epidemiological, behavioural, and biological data
to develop evidence that may inform the HIV prevention programs among FSWs.

Overview of female sex workers

Selling sex has been practiced throughout the world since ancient times. Although
specific details are lacking, 2400BC was the earliest recorded mention of
prostitution as an occupation (26). Prostitution has been a key institution in varying
societies for hundreds of years (27). It was widespread in ancient Greece, where it
was practiced at various socioeconomic levels (28). Although prostitution has been
highly popular, prostitutes have been considered to belong to the lowest level of
society (27). The belief that prostitution is harmful shapes how individuals and
communities approach the issue of prostitution (29). Different scholars debate the
legality of prostitution. Some argue that prostitution should be completely abolished
due to its nature of objectification and exploitation of women, while others view
prostitution as a means by which women are actually empowered (27). But both
parties agree that prostitution is a social issues such as gender equality and women’s
rights to their own bodies (27). Starting from the 1980s, the term "sex work" became
popular among activists advocating for the rights of sex workers (1). They consider
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“prostitution” to be a deviance that dehumanizes individuals, so they prefer it to be
recognized as a work (27).

Female sex work can be formal, such as commercial sex workers operating in
different venues (brothels, hotels, on the street, or in red-light houses) or informal,
which includes individuals who may not self-identify as sex workers and those who
sell sex irregularly (30). In most parts of the world, attitudes towards FSWs are
predominantly negative and/or conservative. Sex work is categorized as an offense
against ethics and a threat to the morality of society (31). Thus, countries have
different approaches towards sex work; some consider it legal, and some criminalize
it or have an unknown status. In Nairobi, Kenya, it is illegal to make a living by
selling sex (32). In the Netherlands and Australia, aspects of sex work are
decriminalized, while in countries like Sweden, men who are involved in buying
sex are criminalized, to create a public stigma to change their sexual behaviour (33).
The criminalization of sex work creates an environment that makes FSWs
vulnerable to violence and other unwanted outcomes (12).

The beginnings of commercial sex work in Ethiopia were associated with the
movement of kings, landlords, warlords, and then expanded during the
establishment of cities (34, 35). There were indications of the institution related to
prostitution at royal camps in the Middle Ages, in the seventeenth-century city of
Gondar, as well as later at commercial centers on the periphery of the empire (36).
Later, the subsequent development of Addis Ababa and other towns witnessed the
emergence of a modern type of sex work (36). The majority of sex workers are
women who have moved to the cities from rural areas due to traditional and cultural
practices, unwanted marriages; or to search for jobs (35, 37). Initially, the migrant
women live and work as housemaids in individual households or as waitresses in
drinking and eating establishments (bars, hotels, cafeterias, local drink selling
houses, etc.) eventually, some of them join sex work due to different individual and
structural factors (35, 37).

According to a 2014 estimate, the size of the sex worker population in Ethiopia was
120, 000 to 160,000 (9, 38). Currently, sex work in Ethiopia is undergoing
demographic change as the number of FSWs is growing, and much younger girls
are joining the sex trade (39). There are concerns that younger women engaging in
sex work may be less likely to negotiate safer sex such as condom use with their
partners (40).
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HIV/AIDS

The human immunodeficiency virus (HIV) that causes acquired immunodeficiency
syndrome (AIDS) has been one of the world’s health and development issues since
the first cases were reported in 1981 (41,42). Despite major advances in treatment
over recent decades, it continues to be a significant and complex global health
concern. Approximately 76 million people have become infected with HIV since
the start of the epidemic, and 36.3 million [27.2—47.8] people have died from AIDS-
related illnesses (42). In 2019, an estimated 38 million people were living with HIV,
with approximately 1.7 million new infections and 690,000 deaths (42). Women
represent over half (55%) of the adults (15-49 years) living with HIV (PLHIV)
worldwide (42). Sub-Saharan Africa, with more than two-thirds of all PLHIV
globally, is the hardest-hit region in the world, followed by Asia and the Pacific (12,
41-43).

The most common route of HIV transmission worldwide is heterosexual contact.
Sex workers, men who have sex with men, people who inject drugs, transgender
people, and prisoners are groups of the population disproportionally affected by
HIV (41). Although HIV continues to be a global public health issue, increasing
access to effective prevention, diagnosis, treatment, and care is making it a
manageable health condition (41, 43) .

There are two types of HIV (HIV type 1 and HIV type 2); worldwide, the dominant
type is HIV-1, and HIV-2 is most concentrated in the West African regions (44, 45).
HIV disease progresses from an asymptomatic period, through mild symptoms, to
severe disease characteristic (46). Several factors determine the individual
progression of HIV, such as the age of diagnosis, baseline CD4+ T-cell counts,
genetics, and comorbidities (45, 46) . The symptoms vary depending on the stage of
infection; in the first few weeks, some people may experience no symptoms or an
influenza-like illness including fever, headache, rash, or sore throat. As the infection
progresses, it weakens the immune system, causing swollen lymph nodes, weight
loss, fever, diarrhea, and cough-like symptoms (45, 46). Without treatment, infected
persons could also develop severe illnesses such as tuberculosis (TB), cryptococcal
meningitis, severe bacterial infections, and cancers such as lymphomas and Kaposi's
sarcoma (46).

CD4+ T cells are the primary target of HIV, which also express chemokine receptors
(CCRS5, CCR4) that are exploited by HIV to enter the cells (47). The fusion begins
after the attachment of the CD4 binding domains of gp120; then the envelope
complex undergoes a structural change, exposing the chemokine binding domains
of gp120 and allowing them to interact with the target chemokine receptor (47).
After HIV has bound to the target cell, the HIV RNA and various enzymes
(including integrase, reverse transcriptase, protease, and ribonuclease) are injected
into the cell for replication. Understanding the mechanisms of HIV attachment and
replication has implications for potential treatment production (48, 49).
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HIV/AIDS in Ethiopia

The first cases of HIV infection and AIDS cases in Ethiopia were reported in 1984
and 1986, respectively (50). In the 1980s and early 1990s, Addis Ababa was the
center of the epidemic, after which in the early 1990s the epidemic spread to other
areas (50). In Ethiopia, the major transmission route is heterosexual contact and to
a lesser extent through mother-to-child transmission, traditional surgical practices,
and probably injecting drug users (51). Up till now, the HIV/AIDS epidemic has
remained a major public health problem, becoming more concentrated in urban
areas and sub-population groups (37). Higher prevalence in larger towns may be
associated with labor migration due to large-scale construction projects and growing
service industries (38).

In 2019, the prevalence of HIV in the general population was 0.9% (4) and the
estimated number of PLHIV in Ethiopia was 669,236. Of these, 11,613 people were
newly infected and 11,546 people died of AIDS (52). In the same year, 61.8% of
the HIV-positive population were women (52). The HIV epidemic in Ethiopia is
heterogeneous by gender, region, and sub-population groups. For example, the HIV
prevalence in urban areas was seven times higher than in rural areas (2.9% versus
0.4%) and among regions, it varied from 0.16% in the Somali region to 4.45 in the
Gambella region (8). (Figure 1)

Tigra 1.43
1.28 1.04
Afar
Amhara
0.86 _
Benishangul- {, 3.12
SL= = —'rj Dire Dawa
3.42 4
&p  Addis Ababa-Q Harar® 2.97

Gamb 4.45 \r

Southern Nations, Somali
Nationalities,
and Peoples 0.16

0.45 Oromia

0.65

Figure 1: HIV prevalence by region, Ethiopia
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The government of Ethiopia has demonstrated a high level of commitment to
combat the epidemic since the late 1980s (50). A National Task Force on HIV was
established in 1985, and a strategic framework and a national HIV/AIDS program
were launched in 1987 with technical and financial support from the World Health
Organization (WHO) (50). The first core government intervention has been
community conversation (CC), in each Kebele (lower level administrative unit) and
then among in-school youth at primary and secondary levels (38). Since then, the
country has made remarkable efforts to control the HIV/AIDS epidemic. However,
the prevalence remains relatively high in cities, with a 3% prevalence rate compared
to less than 1% nationally (53). Although reductions in the incidence rates are
remarkable successes, tracking new infections has become a challenge, resulting in
poor progress to achieve the first 90, awaring all PLHIV to know their HIV status
(54). The gaps identified to achieve epidemic control include preventing the spread
among key populations, including FSWs, ensuring retention in care, new case
identification, and improving treatment coverage for pediatrics (54). This requires
extra efforts to identify new HIV infections, groups that carry the highest-burden,
and infected individuals who have been missed with the existing system. Thus, the
country has implemented HIV/AIDS as a notifiable disease and established a case-
based surveillance system integrating it with index case testing (53).

Furthermore, the country has identified key and priority population groups,
considering local epidemiology. The identified key populations are FSWs and
prisoners, and the priority populations are widowed, separated or divorced women,
distance drivers, PLHIV and their partners, and mobile workers in hotspot areas
(22).

Female sex
worker

23% (EPHI

Distance
drivers

4.9%

Figure 2: HIV prevalence of key and priority populations in Ethiopia
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Female sex workers & HIV/AIDS

FSWs have high rates of client turnover and unprotected sex, both of which are
associated with high rates of HIV and other STI infections (43). Due to that, they
have often been described as a group in which the infection is endemic and from
whom it spreads to the population at large (37). The stigma, marginalization, and
discrimination of the society in various ways contribute to their vulnerability to
HIV. In addition, sometimes sex workers are powerless to negotiate safer sex;
clients may use intimidation or violence to force unprotected sex (55).

The HIV prevalence among the FSW population in the world is estimated to be 10
to 20-fold higher than in the general population (43). In 1985, less than one percent
of sex workers tested positive for HIV in Ethiopia, but that rose to 36 to 55% in five
urban areas by 1990 (50). According to a 2014 study, the overall weighted HIV
prevalence among FSWs was estimated to be 23%, ranging from 14% in Hawassa
town to 32% in Mekele and Bahirdar town (9). If one compares the HIV prevalence
among FSWs with the HIV prevalence in the general population (0.9%), the
difference is notable. The HIV prevalence among FSWs in Rwanda was estimated
to be 50% (56) and 29.5% in Nairobi, Kenya, indicating that HIV has a
disproportionate effect on FSWs everywhere (57).

Together with HIV testing, promoting consistent condom use has been one of the
most commonly advocated preventive interventions for FSWs in Ethiopia (39).
Condom use at last sex with a paying partner has been reported to be high, at 98.4%
but lower with a non-paying regular partner at 61.4% (9). The most cited reason
mentioned for not using condoms with a regular partner in a behavioral study among
FSWs in five Ethiopian cities was trust (9). This may be one of the gaps in
addressing HIV transmission where regular relationships are common. In addition,
condom use is compromised by violence, clients' demand to have sex without a
condom, the alcohol or drug consumption level of the client and/or FSWs
themselves, and other contextual factors (58, 59).

Despite the adoption of strategies to reduce vulnerability among FSWs in Ethiopia,
the actual implementation has been poor. In the 1980s, the Ethiopian government
started a rehabilitation program for sex workers that included vocational skills
training and provision of work in various factories (39). However, the initiative
lacked motivation and eventually failed, partially because the sex workers were not
considered in the planning of the project (39). Few services are currently available
for sex workers in major Ethiopian towns. Some non-governmental organizations
(NGOs) have implemented drop-in centers where a range of services are provided,
including education, recreation, washing facilities, rights advocacy, and preventive
and curative health services, including ART and PrEP provision (60). However,
these programs are limited in quality and coverage and are compounded with
multiple challenges, including the lack of updated data (size estimation, and
behavioral and biological data). In addition, there is limited access to FSW-friendly
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services in health facilities and poor mechanisms to protect FSWs from violence
(22). Moreover, some organizations are reducing their sites due to budget-related
issues. A study conducted in 12 towns showed that only 42% of sex workers were
reached by service providers and HIV prevention outreach workers (38).

Although they work in a difficult environment, FSWs try to use different approaches
to reduce exposure to HIV/STI and unintended pregnancy. Studies conducted in
Mexico and Coéte d'Ivoire reported that FSWs recommend using female-controlled
methods such as female condoms and avoiding drug and alcohol use during sex
work as a mechanism to reduce the exposure (61, 62). Studies conducted in Ethiopia
also reported similar mechanisms to reduce the incidence of unwanted outcomes
(15, 63). Besides their actions, FSWs suggest that good access to health care and
psychological support will improve their efforts to reduce exposure and its effects
(62, 64). In addition, in a study conducted in the Philippines, FSWs suggested peer-
based approaches to promote prevention activities such as condom use could be a
good preventive mechanism (64).

In general, in order to address the high burden of HIV among FSWs, UNAIDS
recommends (12):

1. Addressing the violence against sex workers

2. Decriminalizing sex work

3. Strengthening sex work communities.

4. Scaling-up and funding health and social services for sex workers

Protection of human rights, particularly protection against discrimination, is the core
principle in the prevention of HIV (7). Stigma, denial, and fear of disclosure due to
discrimination among FSWs living with HIV continue to fuel the epidemic and
remain a serious impediment to any control efforts in Ethiopia (51).

Violence

According to the United Nations, “gender-based abuse” is “any act of violence that
results in, or is likely to result in, physical, sexual, or psychological harm or
suffering to women, including threats of such acts, coercion, or arbitrary deprivation
of liberty, whether occurring in public or in private life” (65, 66). It is one of the
major contributors to death and illness, social isolation, poor economic productivity,
and loss of personal freedom among women and girls (67). In sub-population-
groups such as FSWs, the burden is multiplied.

The majority of sex workers have experienced violence in their lives; some even
accept it as a normal part of the job, although it is not inherently violent (68). The
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violence is mainly driven by stigmatized beliefs towards FSWs, social
marginalization, and criminalization of the work (68). Violence towards sex
workers comes from a broad spectrum of perpetrators, including the police, clients,
intimate partners, gangs, bar managers, and/or members of the surrounding
community (16, 69).

Addressing violence among FSWs has the potential to reduce HIV transmission. A
modelling estimate conducted in Kenya and Ukraine shows that the reduction of
violence among FSWs led to an approximately 25% reduction in incidents of HIV
infections (70). Individual and structural measures should be considered to reduce
violence better and protect this population group. Considering the strong negative
relationship between violence and HIV-related care, such interventions could
improve HIV-related health outcomes (68, 71)

Besides violence, stigma and discrimination towards FSWs are common in most
parts of the world (12). According to a definition provided by Link and Phelan, (72)
which is the most widely used, stigma is the co-occurrence of labelling,
stereotyping, separation, status loss, and discrimination in a context in which power
is exercised. Stigma is manifested as widespread violations of human rights,
repressive laws, violence, and lack of access to appropriate health and social care,
and social marginalization (73). For sex workers living with HIV, the stigma is
multiplied, due to the sex work plus being HIV positive (39).

Stigma and discrimination have also been pointed out as fundamental causes of
population health inequalities (73). Stigma in health care services may increase
negative health-seeking attitudes and practices (74). Social and cultural isolation
combined with stigma and discrimination further reduce FSWs’ access to social and
health services, preventing FSWs from seeking HIV-related services (12). A study
in Russia reported that stigma from healthcare providers towards sex workers living
with HIV had a greater impact than stigma due to sex work alone (75). In addition,
the police and other law enforcement officials often violate the rights of FSWs rather
than providing support and protection. Abuses committed by police include verbal
and physical abuse, arrest, and refusal to provide protection (76). For the HIV
prevention program to be effective, HIV responses should be grounded in the
respect of human rights, including non-discrimination on the basis of sex work
and/or HIV status (77).

Alcohol and drug use

Alcohol use has been identified as an important component of commercial sex work
(17). According to studies in Kenya, India, and Malawi, most FSWs perceive
alcohol as a facilitator for sex work, which helps to attract clients, enabling them to
earn extra money, but also as a contributor to violence and/or unprotected sex (19,
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20, 78). A study conducted in Kenya reported that the incidence of HIV and violence
among hazardous drinkers was 9.6 and 3.1 times higher than their counterparts,
respectively (19). In another study conducted in China, FSWs who drank alcohol
reported inconsistent condom use and higher rates of STI history (79). In addition,
harmful drinking reduces adherence to ART, which accelerates the disease
progression of HIV, leading to treatment failure and drug resistance (19). According
to a cohort study in Switzerland, high-alcohol consumers were twice as likely to
interrupt their therapy than their counterparts, and treatment interruption is one of
the main causes of treatment failure (80, 81).

On the other hand, due to behavioral and structural factors, FSWs are at high risk of
unintended pregnancies and abortions (82, 83). Although not conducted among
FSWs, a study conducted in Ghana reported that women who consumed alcohol
were at a higher risk of dying from abortion than those who did not drink (84). Given
the high consumption of alcohol and unintended pregnancy among FSWs, the risk
of dying among FSWs during abortion would be much higher.

Besides alcohol, other drugs also contribute to the vulnerability of FSWs. In Eastern
and Central Europe and Central Asia, injecting drug use is one of the routes of HIV
and other infection transmissions among FSWs (20, 85). In Ethiopia, FSWs often
chew Khat (Catha edulis) in the daytime to increase energy during the night for sex
work and to socialize with other FSWs (86). Khat is a plant grown commonly in the
horn of Africa; the leaves are chewed to attain a state of euphoria and stimulation
(87). In the body, khat can increase blood pressure and heart rate, like other
stimulants. According to studies conducted among the general population in
Ethiopia, chewing khat was associated with having risky sexual behaviors and high
alcohol consumption (88, 89). Nevertheless, the positive and negative contribution
of khat chewing to sex work is not well documented. Studies are needed to clarify
how chewing khat negatively affects FSWs’ behavior and khat’s link with unwanted
health outcomes.

HIV/AIDS treatment and treatment failure

The introduction of antiretroviral therapy has been one of the success stories for
HIV prevention. It was introduced in 1996 and led to dramatic reductions in
morbidity and mortality due to HIV/AIDS. As of 2019, 25.4 million (67%) of
PLHIV in the world are on treatment (41). The treatment includes the use of
combination antiretroviral therapy (ART) to attack the virus and medications to
prevent and treat opportunistic infections (41,90). Engagement in HIV treatment not
only improves individual health outcomes but also significantly reduces the risk of
transmission (treatment as prevention). Individuals with viral load suppression have
effectively no risk of transmitting HIV sexually to their partners (91). Therefore,
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attaining success in distributing ARV, maintaining adherence, and sustaining viral
load suppression are means to control onward HIV transmission.

In Ethiopia, ART provision began in 2003 and free ART was launched in 2005 (92).
In 2019, 473261 (75%) of PLHIV in Ethiopia were on ART. However, data on HIV-
positive FSWs who are on ART is limited, and it is difficult to determine the success
and failure of the treatment. Yet, according to the PSI Ethiopia estimation report,
only 26% of HIV-positive FSWs are on treatment, magnifying the risk of HIV
onward transmission. According to a recent meta-analysis among FSWs living with
HIV, ART initiation ranges from 19% in Kenya to 48% in Rwanda, and current
ART use ranges from 23% in Kenya to 70% in Burkina Faso (93). Stigma and
discrimination, poor nutrition, and substance use were commonly reported and
associated with poor linkage to care, ART initiation, and retention in care among
FSWs (94, 95) .

Early enrollment in ART and achieving viral load suppression reduces mortality and
improves the quality of life (96). Viral load monitoring ensures a reduction in
misdiagnosis of treatment failure, leading to effective utilization of limited
resources. However, virological failure remains a common problem for HIV
patients. Virological non-suppression (VLN) is when the viral load is >1000
copies/ml of blood (97). The causes of ARV treatment failure and VLN include poor
adherence, poor absorption of medications, inadequate dosing, drug-drug
interactions, and drug resistance (94, 98) .

Like any other drug, HIV medicines are subject to the emergence of drug-resistant
strains. HIV drug resistance is caused by changes in the genetic structure of HIV
that affect the ability of drugs to block the replication of the virus (81). If not
prevented, HIV drug resistance can affect the efficacy of antiretroviral drugs,
resulting in increased numbers of HIV infections and HIV-associated morbidity and
mortality (99, 100).

The WHO has identified three types of HIV drug resistance that threaten the HIV
response (101).

1. Transmitted HIVDR (TDR) occurs when an uninfected, treatment-naive
person is infected with a drug-resistant strain of HIV from someone with
HIVDR mutations.

2. Acquired HIVDR (ADR) occurs when a treatment-experienced person
living with HIV develops drug mutations. It could be due to poor treatment
adherence, treatment interruptions, inadequate drug concentrations in the
body, etc.

3. Pre-treatment HIVDR (PDR) is detected at the time of first-line ART
initiation or re-initiation, which could be due to transmitted drug resistance,
or HIVDR acquired as a result of previous ARV exposure, such as mothers
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and children in prevention of mother-to-child transmission programs
(PMTCT).

HIV-positive FSWs are a marginalized group that is often stigmatized and also
highly mobile, which leads to poor adherence, further leading to drug resistance and
treatment failure (102). In a study conducted in Guinea-Bissau, ART experienced
and treatment naive FSWs had 50.0% and 9.4% HIVDR, respectively (95). HIVDR
among FSWs in Tanzania was also reported in 54 (39.1%) of 138 samples (103).
When compared with the general population, the levels among FSWs were very
high, signifying their disproportionate effect. Understanding the HIV care and
treatment experiences of FSW is therefore important for intervention activities to
enhance ART treatment outcomes and control the onward transmission (104).

Pre exposure prophylaxis (PrEP)

PrEP is one of the biomedical prevention methods that came into practice for public
use to further decrease the transmission of HIV among population groups at higher
risk of HIV (90, 105). PrEP is a combination of the antiretroviral (ARV) Tenofovir
disoproxil fumarate (TDF) and Emtricitabine (FTC) and has been shown to be
effective in reducing the risk of HIV acquisition (106). In 2015, the WHO
recommended PrEP as a form of prevention for high-risk individuals in combination
with other prevention methods. Following that, the Ethiopian health minister
adopted and started PrEP provision for FSWs and negative partners of discordant
couples in health facilities and in DIC centers (105).

PrEP provides additional protection for FSWs, reducing their vulnerability from
partners and clients who prefer or insist on sex without condoms (107). Having
additional protection when other prevention methods are unavailable, or when
condoms break, for example, is perceived by FSWs as a benefit of PrEP (108, 109).
Nevertheless, different misconceptions and barriers compound PrEP uptake.
According to a systematic review conducted worldwide, the most mentioned
barriers to PrEP use were concerns about safety, side effects, cost, and effectiveness
(106). The review identified that participants had safety concerns about whether it
could affect their health since PrEP involves taking a pill while healthy. Among
most at-risk population groups, including FSWs, barriers mentioned include stigma
surrounding similarity with ARV drugs and concerns related to taking the pill daily
(106, 109). Lack of social support also hinders PrEP uptake and adherence among
FSWs (107). In Ethiopia, there have been no studies exploring the challenges and
benefits of PrEP use. Understanding the barriers and motivators to PrEP uptake and
adherence among FSWs is critical for the development of effective methods to attain
better PrEP use.
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Theoretical framework

Bronfenbrenner Ecological Theory

In this thesis, Bronfenbrenner's ecological theory model (110-112) was used to
explain the interaction among contributing factors for increased HIV exposure
among FSWs. Ecological systems theory can be used to conceptualize health (e.g.
in terms of HIV-infection) as a product of interaction between, on the one hand
individuals, focusing on intra-personal factors and on the other hand environmental
factors, interpreted in terms of microsystems, mesosystems, exosystems, and
macrosystems (110, 111).

Individual factors that make female sex workers more vulnerable to HIV include
personal characteristics (age, educational status, etc.) and cognitive factors
(knowledge, attitude, perception, and misconceptions) and how the individual
interacts with different aspects of the environment through behaviors (condom use,
alcohol, and drug use), (85, 113—-115) . We have included these personal factors and
behaviors in the study design and data analyses to gain a deeper understanding of
the risks that increase HIV infection.

Microsystem: The microsystem is the innermost layer of Bronfenbrenner's model.
It assesses interpersonal relationships and direct interactions with one's immediate
surroundings (111). FSWs have different social networks and relationships with
clients and peers, which could play a role in changing their attitudes and practices
concerning protection. These interactions affect proper condom use, alcohol use,
and health-seeking behavior either positively or negatively (116). We examined the
role of the client’s behavior and demand from FSWs experience which could
increase the risk of HIV among FSWs.
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Figure 3. Bronfenbrenner’s ecological theory as a framework for increased HIV risk exposure among female sex
workers in Ethiopia

The mesosystem: includes interactions between various aspects of the microsystem
(112). In the case of FSWs, their interaction and relation with the working
organization (venues) may have contributed to behavior change and HIV infection.
FSWs who work in bars may have greater access to alcohol, while street-based
FSWs may not have, so understanding these structural differences can help
formulate appropriate prevention strategies (117). We conducted analyses to
understand the association between venues, physical violence, HED occurrence, and
the role of FSWs.

Ecosystem: includes institutions that influence an individual’s daily settings but are
not part of that individual’s immediate environment (112). Typical examples of this
for FSWs are the health care system and the police. The actions of health care
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facilities have the potential to determine the health-seeking behavior of FSWs who
use HIV-related services. The positive attitudes of health service providers have the
potential to increase the retention and adherence of HIV positive FSWs,
contributing to minimizing the emergency of drug resistance and treatment failure.
In addition, the interaction between the police and FSW contributes to either
violence reduction or aggravation. A study conducted by the Johns Hopkins
Bloomberg School of Public Health suggests that more abusive interactions with
police increased the risk of violence at the hands of clients (118).

The macrosystem is the outermost layer of Bronfenbrenner's model. This system
includes social or cultural ideologies and beliefs that affect an individual's
environment (112). FSWs are the most stigmatized and discriminated group in the
population due to cultural values and norms, laws, and gender inequality. As
different studies have shown, both FSWs and PLHIV experience a high level of
stigma and discrimination (119). HIV-positive FSWs who face stigma are exposed
to isolation, poor social support, and poor health service utilization, causing
treatment failure (72, 73, 95). In the qualitative analysis, we analyzed to see the role
of stigma in PrEP uptake behavior among FSWs.
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Rationale

As indicated by different studies (8, 120), the HIV epidemic in Ethiopia is
heterogeneous by region and different sub-groups. Among those expected sub-
groups, FSWs play a major role. FSWs are exposed to numerous adverse conditions
such as poor living and housing, social marginalization and stigma, violence and
STIs, including HIV (35). Thus, effective HIV prevention programs for FSWs are
very crucial for halting the spread of HIV in Ethiopia. However, there is limited
national level data related to the magnitude and the risk factors associated with HIV
infection among the FSWs in Ethiopia. The available informations on the
prevalence and exposing factors of HIV, violence, and HED is limited, and focuses
only on a specific site or venues (15, 63, 121).

In addition, there is a critical information gap regarding factors contributing to the
HIVDR emergence and viral load non-suppression among FSWs. While FSWs are
the core group for spreading and sustaining the HIV epidemic (10), not having data
relating to factors contributing to treatment failure will contribute to sustaining the
HIV epidemic. Moreover, there is no data regarding the challenges and
opportunities of PrEP uptake among FSWs in Ethiopia. Thus, generating such types
of evidence based on data at a national level will help to promote prevention,
treatment and intervention activities.

Therefore, this thesis aims to contribute to knowledge on FSWs’ vulnerability and
exposure to HIV through understanding violence, HED, HIVDR, and PrEP uptake.
It also explores aspects that contribute to the increased risk of HIV infection from
individual, interpersonal, and structural perspectives. The knowledge generated will
be used to develop better strategies and targeted interventions to reduce the spread
of HIV and ease the burden among FSWs.
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A1ims

General aims
The overall aim of this doctoral thesis is to obtain evidence regarding behavioral
and biological factors that contribute to the increased exposure to HIV among FSWs

and to gain a deeper understanding of experiences that might contribute to such
exposure.

Specific aims

Aim I: To assess the prevalence and correlates of physical violence and rape
among female sex workers.

Aim II: To assess the determinants and consequences of heavy episodic
drinking (HED) among female sex workers.

Aim III: To assess factors that contribute to an elevated level of drug
resistance and treatment failure among female sex workers.

Aim I'V: To explore the experiences of FSWs concerning condom failure and
the role of pre-exposure prophylaxis.
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Methods

This thesis is based on a mixed-methods study design, aimed to provide a deeper
understanding of the factors that increase risky behavior and exposure to HIV and
other outcomes among FSWs. A mixed-methods design is a procedure for collecting
and analyzing data that incorporates both quantitative and qualitative methods in
order to better understand a particular phenomenon (122). In Ethiopia, FSWs are
common and mainly operate in bars, hotels, on the street, red-light houses, local
drinking houses, and other venues, especially concentrated in larger towns.
Different data sources and data collection methods were used to assess and explore
factors related to violence, HED, condom failure, PrEP uptake, viral load non-
suppression, and drug resistance occurrence. Table 1 below provides an overview
of the aims, study design, data source, and analytical approaches of the studies. Both
quantitative (Paper I, I, IIT) and qualitative (IV) research designs were applied.

Table 1: Summary of the papers study design, sample size, data collection and analysis.

Papers Aims Study Sample Data collection | Analysis
design

Paper | To assess the prevalence Quantitative | Random sample | A structured Descriptive and
and correlates of physical Cross of 4900 FSWs face to face multivariate
violence and rape among sectional residing in 11 interview regression
female sex workers. towns in analysis

Ethiopia

Paper Il | To assess the determinants | Quantitative | Random sample | A structured Descriptive and
and consequences of Cross of 4900 FSWs face to face Multivariate
heavy episodic drinking sectional residing in 11 interview regression
(HED) among female sex towns in analysis.
workers Ethiopia

Paper To assess factors that Quantitative | Random sample | A structured Descriptive and

1 contribute to an elevated Cross of 4900 FSWs face to face Multivariate
level of drug resistance and sectional residing in 11 interview regression
treatment failure among towns in analysis, and
female sex workers Ethiopia HIV drug

resistance
analysis

Paper To explore the experiences Qualitative 17 FSWs In-depth Content analysis

\% of FSWSs concerning residing in Addis | interviews
condom failure and the role Ababa
of Pre-exposure
prophylaxis
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Papers I-111

Study design, population and samples

Papers I, 11, and III are based on a cross-sectional bio-behavioral study conducted
in 2014 in Ethiopia. The study was conducted in seven major regional capitals
(Addis Ababa, Adama, Bahir Dar, Dire Dawa, Gambella, Hawassa, and Mekele)
and four transport corridor towns (Kombolcha, Logia, Metema, and Shashemene).
RDS was employed to recruit a sample size of 400 in each town, and a total of 4900
FSWs participated in the study. The RDS recruitment strategy is a popular way to
recruit marginalized populations such as FSWs to obtain population-level estimates
(123). The number of FSWs available in each town and equilibrium attainment
affected the sample size. Equilibrium theory is when peer recruitment reaches a
sufficiently large number of waves, and the sample stabilize, becoming independent
of the seeds from which recruitment began and thereby overcoming bias the non-
randomly selected seeds may have introduced (124).

Data collection procedure
For papers I, 11, and 111

Seeds (initial participants) were used in each town to initiate the study according to
the RDS principle. Seeds were selected based on the type of sex worker, age
category, and geographic location. All FSWs who come the study site were assessed
for eligibility, after that they were offered consent for interview and HIV testing. A
face-to-face interview with a structured questionnaire was conducted (Appendix I).
The questioners was piloted before the actual implementation to assess the questions
and make the study team familiar with the content. The pilot was conducted in a city
that was not part of the study site. After completing the interview, in line with the
concept of RDS, the participants were given three coupons to recruit potential
participants. To avoid double participation, and ensure only one-time participation,
an anonymous fingerprint code was generated using a scanning device.

Whole blood was collected from each participant for HIV, CD4, viral load, and drug
resistance testing. All the study participants were tested and counselled using the
national HIV testing algorithm, and HIV positives were linked to health care
services. This algorithm uses HIV (1 +2) Antibody Colloidal Gold (KHB) as a
screening test, followed by HIV 1/2 STAT-PAK if positive. In cases with negative
STAT-PAK results, a third test, Unigold HIV, was used as a confirmatory test.

Reimbursement was given to compensate the time and costs for transport and other
related costs by the participants. This was determined using results from a formative
assessment conducted in three cities (Addis Ababa, Dire Dawa, and Hawassa).
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About 100 ETB ($5.0) was given for successful participation (self-participation)
and an additional 50 ETB ($2.5) for each successful participant she recruited.

Coupon Management: An electronic database for tracking coupons and recruitment
was established with participant ID, fingerprint code, and a pre-printed label that
was scanned. The software keeps track of recruitment data, including who recruited
whom and when they were interviewed.

Blood Specimen Collection and Processing

Plasma samples and dried blood spot (DBS) samples were prepared using a standard
operating procedure. After collecting a blood sample (6-10ml) using an EDTA tube,
HIV testing was performed. Then, when the test result became positive, 1.8 ml of
whole blood was aliquoted for CD4 testing using a nunc tube. In addition, a five-
spot dried blood spot (DBS) sample was prepared before plasma separation. A pre-
printed label was pasted on the DBS filter papers for further analysis along with
behavioral data. After centrifuging, the plasma was aliquoted into three pre-printed
labelled nunc tubes for ELISA, viral load, drug resistance and QC testing. The
plasma was stored under -20 degrees in a nearby health institute and the DBS was
stored at room temperature until transported to EPHI on a weekly basis. All the
necessary precautions were taken during transportation of the samples to EPHI.
Plasma specimens were transported using iceboxes (with ice packs, <0C°) and the
DBS specimens were separately wrapped in glycine paper to prevent cross-
contamination and transported at room temperature using envelopes. Until testing,
the plasma specimens were stored at -80C°, and the DBS specimens at -20C°
freezers at the EPHI national HIV laboratory. After testing, the remaining samples
were stored for future testing. HIV testing was done using Enzyme Linked
Immunosorbent Assays (ELISA) according to WHO standards. ELISA tests that
were previously evaluated at EPHI, Vironostika Uniform II Ag/Ab (Combo) for
screening and Murex Ag/Ab tests (Combo) as a confirmatory test were used.

The process of sample collection, storage and testing was monitored by introducing
a pre-tested control material (known positive sample) according to EPHI standard
operating procedures. For DBS specimens, a humidity indicator was included (one
humidity indicator card and a moisture absorbent with a different level of humidity
in a plastic bag).

Internal quality control samples (plasma) from EPHI were included to control the
process of HIV testing. For external quality control, 5% of the positives and 5% of
the negative specimens were sent to the HHS/CDC-Atlanta laboratory.

A CD4 cell count was performed for all HIV positive study participants in all towns.
The laboratory test was done within 48 hours of sample collection using the FACS
caliber or FACS count system at regional laboratories. Internal quality control
material was included in the reagents for the CD4 machine (like FACS caliber or
FACS count system) according to the manufacturer’s procedure. Plasma viral load
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count was conducted at the EPHI National HIV Laboratory using the Abbott Real-
time HIV-1 assay, and the drug resistance testing was conducted at the Atlanta
Centers for Disease Control (CDC) laboratory.

Measures

Dependent variable

The dependent variables for Paper I were physical beatings in the previous 12
months and rape since they began selling sex. For physical beating, the participant
was asked “When exchanging sex for money during the last one year, have you ever
been physically beaten by a sexual partner or client?’ and for rape, ‘Have you ever
been raped or forced to have sex against your will since you started selling sex?’.
The responses to each question were dichotomized into a ‘yes’ and ‘no’ answer. For
both questions, all who had reported beating and rape at least once were considered
as having experienced violence (yes). The different time durations used to assess
experiences of physical beatings and rape were based on the presumed frequency of
the two different types of violence. Physical beatings might occur more frequently,
while rapes occur less frequently. Therefore, to measure the general burden of the
two experiences, and minimize recall bias, we specifically selected the time duration
that might be appropriate for the recall of the particular experience.

For Paper II, five dependent variables were used to assess the determinants and
consequences of heavy episodic drinking. HED was measured according to the
WHO definition of “at least 60 grams or more of pure alcohol on at least one
occasion in the past 30 days” (125).

Consumption of 60 grams of pure alcohol corresponds approximately to six standard
alcoholic drinks. The participants were asked: “How often do you have 6 or more
drinks on one occasion?” A drink was defined as a drink of beer, liquor, or other
local drinks such as Tella, Tej, or Areke. The response alternatives were 0, Never;
1, Less than once a month; 2, Monthly; 3, Weekly; and 4, Daily or almost daily. For
the purpose of the analysis, respondents who selected 2 through 4 were categorized
as engaging in monthly HED. Those who never drank were grouped with those who
did not have HED.

To examine the potential consequences of HED, four dependent variables were
used, including HIV status, violence, condom breakage/slippage, and inconsistent
condom use. Condom breakage/slippage and inconsistent condom use were
assessed in terms of the last 30 days before the study. Inconsistent condom use was
measured with the question, “With how many different paying partners did you have
sex without condoms in the last 30 days?” Not using condoms at least once was
considered inconsistent condom use.
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To assess factors contributing to drug resistance and virological failure (Paper III),
three dependent variables were used, including viral load non-suppression (VLN),
pre-treatment drug resistance (PDR), and acquired HIVDR (ADR). VLN is when
the viral load level >1000 copies/mL based on WHO criteria (100). PDR is a
resistance that is detected among people newly initiating ART or ART naive
individuals, while ADR is when ART-experienced individuals develop a drug-
resistant strain (100).

Independent variable (Paper I-111)

For Paper I, the independent measures included current age, monthly income from
selling sex, marital status, educational status, sex-selling venue, frequency of khat
chewing, alcohol drinking, HIV status, and condom breakage.

For Paper II, the independent variables were the current age, the age at which the
participants began to sell sex, being forced into selling sex, whether participants
supported others (financial or in-kind), monthly income from selling sex,
educational status, sex-selling venue, frequency of chewing of khat, and whether
they ever used any other drugs.

For Paper III, the independent variables were current age, monthly income,
educational status, sex-selling venue, alcohol consumption, frequency of khat
chewing, number of sex transactions/month, being forced into selling sex, violence
(physical beating), HED, self report of having vaginal discharge and ulcer, and CD4
count.

Current age was a continuous variable and, for the purpose of analysis, categorized
into ten-year intervals: younger (15-24), middle age (25-34), and older (35+), with
the younger age group used as the reference category.

Monthly income from selling sex was an open-ended question and for the analysis
was categorized into 1000 birr ($50) intervals considering the cost of living in the
country at the time. (Papers [ & II).

Monthly income from selling sex (Paper I11) was an open-ended question and for the
analysis was dichotomized into two (less and over $100), due to the small sample
size. The analysis focused only on HIV positives participants with viral load non-
suppression.

Educational status was categorized as no formal education, primary first cycle
(grade 1-4), primary second cycle (grade 5-8), and secondary and above, in
accordance with the country’s education system.

In addition, sex workers were categorized based on their sex-selling venue,

Alcohol consumption was measured by different indicators, including frequency of
alcohol consumption, number of drinks per specific day and frequency of heavy
episodic drinking (6 or more standard drinks per day).
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Frequency of khat chewing was assessed according to the number of days they used
khat in a week.

Ever using any other drug was measured and was categorized as “yes” or “no.”
Using any other drug at least once was categorized as “yes.”

Data analysis

For Papers I and II, the analysis considered all records of the source study and
included 4900 eligible FSWs from eleven towns.

In Paper I, 4900 FSWs were included in the analysis, and the data was managed
directly by SPSS without applying weights, whereas in Paper 11, RDS-based weights
were applied for each record in the data set. RDS weights were generated using
RDS-Analyst software. On top of this weight, information on the estimated number
of FSWs in each town, as well as the number of completed interviews in each town
was applied to obtain a final weight.

In Papers 1, I, 111, a descriptive analysis was applied to describe the demographic
and socioeconomic characteristics of the study participants. In addition, binary and
multivariate logistic regression was applied to determine independent factors
associated with violence, HED, VLN, ADR and PDR among FSWs. In addition,
correlation analysis was performed to examine potential multicollinearity. Cases
with missing data were excluded from the analyses and significance was accepted
at p-value <0.05. In Paper IlI, all variables which became significant at bivariate
P<0.2 were entered into a multivariable model.

In addition, in Paper II, attributable risk fractions (AF) for paricipants who reported
HED, and population attributable risk fractions (PAF) for the entire FSW population
were analysed to assess the specific contribution of HED experiance for the
occurrence of physical beating, condom breakage/slippage, and inconsistent
condom use. The proportions were calculated to measure the effects that could be
avoided if HED was prevented under an assumption of a causal link between HED
and the listed variables (126).

For Paper 111, the analysis focused on a segment of the samples, i.e., HIV positive
participants, to determine the VLN and HIVDR (ADR and PDR) level among
FSWs. Therefore, in the ART-naive group, 462 participants had a viral load (VL) >
1000 copies/ml and 381 successful genotyping results were included in the PDR
analysis. For ADR, among 239 self-reported ART-experienced FSWs, 59 (24.7%)
had a VL > 1000 copies/ml and among those, 39 (66.1%) were successfully
genotyped. Factor analysis for ADR considered all virally suppressed participants
(692), considering that viral load suppression is impossible without ART unless the
individual is an elite controller. In addition, VLN analysis was conducted among
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239 self-reported ART experienced FSWs based on a 1000 copies/ml viral load
threshold according to WHO criteria (100).

Surveillance drug resistance mutations (SDRMs) were examined according to the
Stanford Genotypic Resistance calibrated population resistance tool, version 6.0
(https://hivdb.stanford.edu/cpr). PDR levels were classified (low, <5%; moderate,
5%—15%; or high, >15%) using the WHO threshold survey protocol (127). ADR
was analyzed using the Stanford HIVdb program. Genotypic susceptibility scores
of > 60 for each NNRTI and/or NRTI were considered a high level of resistance
(128).

Paper IV

Study design, population and samples

A qualitative study with a snowball sampling technique was conducted among
FSWs from January 2021 to February 2021, in Addis Ababa, Ethiopia. Addis Ababa
is the capital city of Ethiopia and more than 10,000 FSWs are estimated to operate
in different venues (9). Seventeen FSWs participated in the study and the sample
size was decided based on the saturation of the information.

Data collection procedure

A semi-structured interview guide (Appendix II) was developed and four pilot
interviews were conducted to evaluate the flow of the interview and identify
sensitive areas. The first participant was approached in the drop-in center (DIC),
and then the chain of sampling continued using snowball sampling until saturation.
All interviews were conducted privately to maintain confidentiality. The interview
was audio-recorded after obtaining permission from the participants.

Data analysis

For the current study, we used manifest and latent qualitative content analysis as
described by Graneheim and Lundman (129). First, the recording was transcribed
in Ambharic, and then translated into English for the further steps in the analysis.
Then, to gain an overall picture of the interview transcriptions, the two interviewers
read the transcriptions independently. The next step was identifying the relevant
meaning units, which then was condensed. After that, the meaning units were coded.
Then the codes were grouped into categories, making sure that codes were not
grouped more than once or missed. The two interviewers discussed the resulting
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categories until they reached a consensus. Then the categories were shared with the
rest of the research team for further discussion. Finally, after a thorough discussion
with all the study members, emerging themes were identified.
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Ethical considerations

For all of the studies included in the thesis, the Ethiopian Public Health Institute’s
ethical review board (EPHI-IRB) provided ethical clearance for the study protocol.
In research involving human subjects, the principles of ethics need to be strictly
followed for the sake study participants. Especially for vulnerable population groups
such as FSWs, ethical procedures should be adhered strictly. FSWs are considered
vulnerable due to their possible low-income status and low literacy level, which
exposes them to easy exploitation by third parties. Therefore, the ethical process
among FSWs should be strict.

The four ethical principles, i.e. respect for autonomy, beneficence, non-maleficence,
and justice, were strictly followed in the studies included in this thesis (130).
Adequate oral and written information was provided to the study participants,
explaining the purpose of the study and the data collection procedure.
Confidentiality was assured and possible benefits and disadvantages of the study
were described to the participants. They were told that they have the right to
withdraw from the study at any time and was informed that the withdrawal has no
any consequences. Individual informed consent was sought from each participant
before the interview. In addition, the study members were trained to make every
effort to protect the privacy and confidentiality of the data. The names and all
personal identifiers were removed from the written transcript and replaced with code
numbers. Thus, the name or identity will never be associated with the contents of
any future analysis or written document.
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Results

A total of 4900 FSWs participated in the study. The majority of the participants
were between the ages of 15 - 24 years old, with a mean age of 24 years, and 44%
of them were divorced, separated or widowed. A quarter of them reported no formal
education and 40% of them earned a monthly average income of less than $50. The
majority started selling sex between the ages of 18-24 years, although nearly 25%
started before the age of 18. Thirty-three percent met their clients in bars/hotels,
followed by 26.5% on the street (Table 2). Figure 3 below shows the recruitment
tree in one of the study sites (Shashemene Town). The different colors indicate
different seeds.

Figure 3: Recruitment chain of one of the study sites (Shashemene town), generated by RDS 7.46 software.
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The majority (70%) of the respondents consumed alcohol, and about half of the
respondents chewed khat. Regarding condom use, 25.5% of them reported condom
breakage within the past 30 days prior to the study. Regarding physical and sexual
violence experiences, 17.5% and 15.2% of them reported physical beatings within
the past 12 months and rape since they started selling sex, respectively. The
HIV/AIDS status of the respondents was also assessed, and a quarter of them (24%)
were HIV positive. In addition, 54.9% of HIV positive participants had a viral load
suppression level of <1000 copies/ml. This indicates that most of the study
participants who were on ART did not report or hid their actual status for unknown
reasons. According to studies, without being on ART, achieving viral load
suppression is impossible unless the individual is an elite controller. Elite controllers
are HIV-positive people who maintain low viral load levels without needing to take
ART for many years and make up less than 0.5% of the HIV-positive population
(131). Table 2 shows the distribution of the sample characteristics

Table 2. Distribution of socio-demographic, behavioural and other factors among 4900 female sex workers
across eleven towns, Ethiopia

Variable Frequency Percentage

Age
15-24 2831 57.8
25-34 1700 347
35+ 369 75
Total 4900 100.0
Missing 0
Mean age of respondents = 24.16
SD=5.7

Educational status
No Education 1224 25.0
Primary 1st cycle (1 - 4) 764 16.0
Primary 2nd cycle (5 - 8) 2062 42.0
Secondary & above 831 17.0
Total 4881 100.0
Missing 19

Sex selling venues
Bar/Hotel 1613 33.0
Local drinking houses 983 20.1
Spa/Massage/Beauty salon/Own house 261 5.3
Red-light houses 429 8.8
Street 1295 26.5
Other 304 6.2
Total 4885 100.0
Missing 15

Current marital status

Never Married 2698 55.2
Married/Cohabited 37 0.8
Separated/Divorced 1976 40.5
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Widowed
Total
Missing

Sex selling starting age
Less than 15
15-17
18-24
25-29
30 & above
Total
Missing

Monthly income from selling sex
Less than 1000 (<$50)
1001 - 2000 ($50 - $100)
2001 - 3000 ($100 - $150)
3001 - 4000 ($150 - $200)
4001 - 5000 ($200 - $250)
Above 5000 (>$250)
Total
Missing

Frequency of alcohol consumption
Never
Once a month or less
2 - 4 days a month
2 - 3 days a week
4 or more days a week
Total
Missing

Alcohol containing drinks on a typical day
1or2
3oré4
50r6
7t09
10 or more
Total
Missing

Frequency of heavy episodic drinking
Never
Less than monthly
Monthly
Weekly
Daily or almost daily
Total
Missing

173
4884
16

120
1088
2864
583
220
4875
25

1932
1554
812
318
150
17
4883
17

1493
222
492
1394
1283
4884
16

806
1383
742
296
164
3391

1863
236
299
630
363
3391
0

Drunk so much and can't remember what happened the next day

Yes, in last 30 days
Yes, not in last 30 days
No

534
233
2609

3.5
100.0

25
223
58.7
12.0
4.5
100.0

39.6
31.8
16.6
6.5
3.1
24
100.0

30.6
4.5
10.1
28.5
26.3
100.0

23.8
40.8
21.9
8.7
4.8
100.0

54.9
7.0
8.8
18.6
10.7
100.0

15.8
6.9
77.2
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Don’t remember
Total
Missing
Frequency of khat chewing
Never
Less than once a week
1 -2 days per week
3 - 4 days per week

5 - 7 days per week
Total

Missing
Condom breakage in the past 30 days
Yes
No
Total
Missing

Ever been raped or forced to have sex since start selling sex

No
Yes
Total
Missing
Physically beaten in the last 12 months
No
Yes
Total
Missing
HIV status
Negative
Positive
Total
Missing
Self-reported ARV status
On ARV
Not on ARV
Total

Viral load level (both ART experianced and ART naive)

VL <1000 copies/mL
VL 21000 copies/mL
Total

3380
11

2431
577
429
284
1162
4883
17

1243
3635
4878
22

4142
742
4884
16

4026
855
4881
19

3708
1172
4880
19

239
915
1154

633
521
1154

0.1
100.0

49.8
1.8
8.8
5.8
23.8
100.0

255
74.5

84.8
15.2
100.0

82.5
17.5
100.0

76.0
24.0
100.0

20.7
79.3
100.0

54.9
451
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Paper 1

Female sex workers and violence

Tables 3 and 4 show the findings of the bivariate and multivariate logistic regression
analysis to determine factors associated with physical beating and rape. Being older
(35+) was significantly associated with low physical beating (aOR 0.59, 95% CI
0.38, 0.92). In addition, FSWs who attended primary 1* cycle faced fewer physical
beatings than those who reported no education (aOR 0.71, 95% CI 0.52, 0.97). The
sex-selling venue where FSWs meet their clients was associated with physical
beatings. When compared with FSWs who worked in bars/hotels, those who worked
on the street (aOR 1.92, 95% CI 1.53, 2.39), in red-light houses (aOR 1.63, 95% CI
1.12 to 2.38) and in local drinking houses (aOR 1.35, 95% CI 1.02 to 1.78) had an
increased odd of physical beating. Furthermore, substance abuse contributed to
physical violence; FSWs who drank alcohol four or more days per week (aOR 1.92,
95% CI 1.21, 3.04), those who had heavy alcohol consumption in the past 30 days
(aOR 1.98, 95% CI 1.58, 2.49), and before past 30 days (aOR 1.85, 95% CI 1.35,
2.53) had more likelihood of experiencing physical violence. In addition, FSWs who
chewed khat 3-4 days per week (aOR 1.58, 95% CI 1.13, 2.21) and 5-7 days per
week (aOR 1.43, 95% CI 1.13, 1.80) had experienced more beatings. Physical
beating was also associated non-optimal condom-use. FSWs who had been
physically abused had significantly more condom breakage (aOR 1.51, 95% CI
1.25, 1.84). (Table 3)

Table 3. Bivariate and multivariate logistic regression analysis of factors associated with physical violence (physically
beaten) in the past twelve months among female sex workers across eleven towns in Ethiopia,

Variables Crude OR (95%) aOR (95%Cl)
Age
15 - 24*
25-34 1.02 (0.87, 1.19) 1.04 (0.82, 1.22)
35+ 0.52(0.37, 0.74) 0.59 (0.38, 0.92)

Educational level
No Education*
Primary 1st cycle (1 - 4)
Primary 2nd cycle (5 - 8)
Secondary & above

Monthly income from selling sex
Less than 1000 birr (<$50) *
1001 - 2000 birr ($50-$100)
2001 - 3000 birr ($100-$150)

1.01(0.79, 1.31)
1.35 (1.11, 1.63)
1.49 (1.18, 1.87)

1.44 (1.20, 1.73)
1.67 (1.35, 2.07)

0.71(0.52, 0.97)
0.98 (0.77, 1.26)
1.14 (0.85, 1.53)

1.13 (0.90, 1.41)
1.14 (0.87, 1.48)
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3001 - 4000 birr ($150-$200)
4001 - 5000 birr ($200-$250)
Above 5000 birr (>$250)
Current marital status
Never Married*
Married/Cohabited
Separated/Divorced
Widowed
Sex selling venues
Bar/Hotel*
Local drinking houses
Spa/massage/beauty salon/own house
Red-light houses
Street
Other
Frequency of alcohol consumption
Never*
2 - 4 days a month
2 - 3 days a week
4 or more days a week
Alcohol containing drinks on a typical day
1or2*
3or4d
50r6
7to9
10 or more
Frequency of heavy episodic drinking
Never*
Less than monthly
Monthly
Weekly

Daily or almost daily

Drunk so much and can't remember what happened the next

day
No*

Yes, in the last 30 days

1.61 (1.19, 2.17)
2.12 (1.44, 3.14)
1.62 (1.01, 2.58)

1.05 (0.46, 2.41)
0.93 (0.80, 1.09)
0.59 (0.37, 0.95)

0.87 (0.69, 1.09)
0.45 (0.28, 0.71)
0.95 (0.71, 1.27)
1.51 (1.26, 1.82)
1.37 (1.01, 1.86)

1.82 (1.35, 2.44)
2.07 (1.66, 2.57)
3.54 (2.87, 4.37)

1.39 (1.09, 1.76)
2.03 (1.58, 2.62)
2.19 (1.59, 3.03)
2.76 (1.88, 4.03)

1.43 (1.03, 1.98)
1.23 (0.90, 1.66)
1.73 (1.39, 2.14)
1.97 (1.53, 2.55)

2.90 (2.37, 3.56)

1.12(0.77, 1.61)
1.44 (0.93, 2.24)
1.12 (0.63, 1.99)

0.68 (0.24, 1.89)
1.08 (0.88, 1.29)
0.87 (0.48, 1.59)

1.35(1.02, 1.78)
1.04 (0.58, 1.84)
1.63 (1.12, 2.38)
1.92 (1.53, 2.39)
1.39 (0.98, 1.99)

1.25(0.77, 2.04)
1.32 (0.84, 2.06)
1.92 (1.21, 3.04)

1.08 (0.84, 1.39)
1.15 (0.85, 1.57)
1.09 (0.74, 1.64)
1.14(0.72, 1.81)

1.07 (0.75, 1.52)
0.84 (0.59, 1.18)
1.07 (0.82, 1.39)
0.99 (0.71, 1.38)

1.98 (1.58, 2.49)
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Yes, before last 30 days
Frequency of khat chewing in a week

Never*

Less than once a week

1 - 2 days per week

3 - 4 days per week

5 -7 days per week
Condom breakage

No*

Yes
HIV test result

Negative*
Positive

2.22 (1.65, 2.99)

1.24 (0.96, 1.60)
1.67 (1.28, 2.18)
2.49 (1.87, 3.34)
2.48 (2.08, 2.96)

1.85 (1.35, 2.53)

1.04 (0.77, 1.42)
1.30 (0.96, 1.77)
1.58 (1.13, 2.21)
1.43 (1.13, 1.80)

1.99 (1.69,2.33)

1.04 (0.88, 1.24)

1.51(1.25, 1.84)

Abbreviations: OR, Odd ratio; aOR, adjusted odds ratios; Cl, confidence interval; * Reference

Due to the nature of the work and clients’ behavior, FSWs experience more forced
sex. FSWs who earned a relatively lower income experienced more forced sex or
rape. In addition, drinking alcohol four or more days per week (aOR 2.33, 95% CI
1.47, 3.7), experience of heavy episodic drinking (aOR 1.71, 95% CI 1.24, 2.38),
and chewing khat 3-4 days per week (AOR 2.15, 95% CI 1.55, 2.98) were positively
associated with rape. Moreover, condom breakage (AOR 1.26, 95% CI 1.03, 1.55)

was significantly more frequent among FSWs who reported rape. (Table 4)

Table 4. Bivariate and multivariate logistic regression analysis of factors associated with sexual violence (rape) since
sex selling start among female sex workers across eleven towns in Ethiopia,

Variables

Crude OR (95%)

aOR (95%Cl)

Monthly income from selling sex
Less than 1000 birr (<$50) *
1001 - 2000 birr ($50-$100)
2001 - 3000 birr ($100-$150)
3001 - 4000 birr ($150-$200)
4001 - 5000 birr ($200-$250)
Above 5000 birr (>$250)

Educational level
No Education*

Primary 1st cycle (1 - 4)
Primary 2nd cycle (5 - 8)

Secondary & above

0.69 (0.58, 0.85)
0.51 (0.39, 0.66)
0.65 (0.46, 0.92)
1.01 (0.66, 1.55)
0.75 (0.44, 1.27)

1.45 (1.14,1.85)
1.08 (0.88,1.32)
1.09 (0.85,1.41)

0.62 (0.49, 0.77)
0.42 (0.32, 0.57)
0.45 (0.29, 0.69)
0.84 (0.53, 1.33)
0.62 (0.34, 1.15)

1.06 (0.79, 1.43)
0.83 (0.65, 1.07)
0.92 (0.68, 1.25)
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Frequency of alcohol consumption

Drunk so much and can't remember what happened the

Never*
2 - 4 days a month
2 - 3 days a week

4 or more days a week

next day

Frequency of heavy episodic drinking

Frequency of khat chewing in a week

No*
Yes, in the last 30 days

Yes, before last 30 days

Never*
Less than monthly
Monthly
Weekly

Daily or almost daily

Never*

less than once a week
1 - 2 days per week

3 - 4 days per week

5 - 7 days per week

Condom breakage

No*

Yes

HIV test result

Negative*

Positive

1.74 (1.27, 2.38)
1.87 (1.48, 2.36)
3.43 (2.75, 4.28)

1.66 (1.33, 2.07)
1.27 (0.91, 1.78)

1.39 (0.99, 1.95)
1.59 (1.18, 2.13)
1.03 (0.80, 1.31)
1.69 (1.29, 2.21)

0.89 (0.67, 1.19)
2.89 (2.26, 3.69)
2.92(2.19, 3.89)
1.47 (1.21,1.79)

1.62 (1.37, 1.92)

0.88 (0.73, 1.07)

1.15 (0.69, 1.89)
1.24 (0.78, 1.96)
2.33 (1.47,3.73)

1.34 (1.05, 1.72)
1.07 (0.75, 1.52)

1.61(1.12, 2.32)
1.71 (1.24, 2.38)
1.04 (0.78, 1.38)
1.49 (1.06, 2.11)

0.83 (0.59, 1.16)
2.13 (161, 2.83)
2.15 (1.55, 2.98)
1.06 (0.83, 1.36)

1.26 (1.03, 1.55)

Abbreviations: aOR, adjusted odds ratios; Cl, confidence interval. * Reference
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Paper 11

Determinants of heavy episodic drinking (HED)

Our analysis showed that 29.1% of FSWs experienced HED at least once in the past
month prior to the study. The current analysis showed that FSWs with high income
experienced more HED than their counterparts; as income increased, the odds of
HED also increased. In addition, when compared to FSWs on the street, those who
operated in bars/hotels (aOR 2.19, 95% CI 1.81, 2.66) and in local drinking houses
(aOR 1.29, 95% CI 1.002, 1.67) had higher odds of HED. Furthermore, those who
began selling sex before the age of 18 (aOR 1.48, 95% CI 1.13, 1.95) and those who
were forced into the sex trade (aOR 2.91, 95% CI 2.45, 3.46) experienced higher
odds of HED. In addition, FSWs who frequently chewed khat had higher odds of
HED than the non-users. (Table 5)

Table 5 Bivariate and multivariate logistic regression analysis of monthly heavy episodic drinking (HED) in relation to
predictor variables among female sex workers in 11 towns in Ethiopia (2014)

Variables N Crude OR (95%) aOR (95%Cl)

Educational level

No education * 1230 1.0 1.0

Primary 1st cycle (1-4) 780 1.23 (0.98, 1.53) 1.12 (0.86, 1.46)
Primary 2nd cycle (5-8) 1941 1.97 (1.66, 2.34) 1.46 (1.18, 1.80)
Secondary and above 922 3.05 (2.51, 3.70) 2.20 (1.72, 2.81)

Average monthly income from selling sex

<1000 ETB (<US$50)* 1608 1.0 1.0

1001-2000 ETB (US$51-$100) 1575 1.90 (1.60, 2.25) 0.99 (0.81, 1.23)
2001-3000 ETB (US$101-$150) 927 3.66 (3.04, 4.40) 1.49 (1.18, 1.88)
3001-4000 ETB (US$151-$200) 489 3.14 (2.51,3.93) 1.36 (1.02, 1.80)
4001-5000 ETB (US$201-$250) 166 6.00 (4.30, 8.36) 3.94 (2.64, 5.89)
>5000 ETB (>US$251) 122 4.07 (2.79, 5.95) 1.46 (0.92, 2.32)

Sex-selling venues

Street* 1866 1.0 1.0

Local drinking houses 872 0.45 (0.36, 0.55) 1.29 (1.002, 1.67)
Spa/Massage/Beauty salon/Own 159 0.26 (0.15, 0.45) 0.46 (0.25, 0.83)
house

Red light houses 477 0.55 (0.42, 0.70) 0.81(0.60, 1.10)
Bar/Hotel 1145 1.70 (1.45, 1.98) 2.19 (1.81, 2.66)
Other 367 1.80 (1.43, 2.26) 1.62 (1.22, 2.15)

Age when started to sell sex, years

<18 1216 1.69 (1.37, 2.10) 1.48 (1.13, 1.95)
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18-24 2889 1.87 (1.54, 2.26) 1.59 (1.25, 2.03)
225 * 781 1.0 1.0
Someone forced you into selling sex
No* 3404 1.0 1.0
Yes 1482 5.04 (4.41,5.76) 2.91(2.45, 3.46)

Provide any regular financial or other support to family member and/or to others

No 2494 2.05(1.81, 2.33) 1.17 (0.99, 1.38)
Yes* 2392 1.0 1.0
Frequency of khat chewing per week

Never* 2304 1.0 1.0

Less than once 546 2.03 (1.58, 2.61) 1.99 (1.52, 2.59)
1-2 days 390 3.67 (2.84, 4.73) 3.31(2.51, 4.36)
3-4 days 282 4.59 (3.47, 6.06) 4.62 (3.42, 6.24)
5-7 days 1364 14.84(12.48, 17.65) 11.15 (9.20, 13.50)

Abbreviations: OR, odd ratio; aOR, adjusted odds ratios; Cl, confidence interval; * Reference

The Effects of Heavy episodic drinking

Heavy alcohol consumption exposed FSWs to different risky situations. According
to our study, FSWs with HED had 1.27 and 1.44 times higher odds of physical
beating and condom breakage/slippage than those without HED, respectively (Table
6). In addition, assuming a cause effect association, we examined the specific
contribution of HED to the occurrence of physical beating and condom
breakage/slippage. The results showed that 6.2% of physical beating and 8.9% of
condom breakage/slippage reported could be attributed to HED. (Table 7)
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Table 6. Bivariate and multivariate logistic regression analysis showing the effect of monthly heavy episodic drinking
(HED) on outcome variables among female sex workers (FSW) in 11 towns in Ethiopia (2014)

Predictor Dependent variables
variable Crude OR (95% Cl)
Physical beating Condom Inconsistent HIV status
breakage/slippage condom use

HED

No* 1.0 1.0 1.0 1.0

Yes 1.29 (1.11, 1.50) 2.31(2.02, 2.64) 1.68 (1.35, 2.09) 1.04 (0.90, 1.22)
P-value 0.001 <0.001 <0.001 0.578

Adjusted OR (95% Cl)

Physical beating Condom Inconsistent condom use
breakage/slippage

HED

No* 1.0 1.0 1.0

Yes 1.27 (1.05, 1.53) 1.44 (1.21, 1.70) 1.30 (0.99, 1.72)
P-Value 0.014 <0.001 0.059

Abbreviations: OR, odds ratios; Cl, confidence interval, *Reference

HED was adjusted for sex selling starting age, average income, sex selling venue, Khat chewing, start selling sex by
force, and educational level variables.

Table 7. Heavy episodic drinking (HED) attributable risk fraction for the occurrence of physical beating, rape, condom
breakage/slippage, and inconsistent condom use among female sex workers in 11 towns in Ethiopia (2014)

Predictor variable Outcome variable Attributable risk fraction  Population  attributable
(AF) (%) risk fraction (PAF) (%)
Physical beating 21.3 6.2
HED Condom breakage/slippage  30.6 8.9

Paper III

Factors associated with VLN and HIVDR

Among 915 HIV positive participants with self-reported ART-naive status, 453 had
VL<1000 copies/ml, indicating they may have been exposed to ART but hid their
actual status. There were 521 samples with VL>1000 copies/ml (59 on-ART and
462 ART-naive) which proceeded to HIVDR genotyping. The overall prevalence of
PDR among ART naive FSWs was 16.5% (63/381) and 74.4% among self-report
ART experienced FSWs (ADR). The overall PDR level among our participants was
classified as high (>15%) by the WHO classification of HIVDR prevalence. In both
bivariate and multivariate analysis, VLN was significantly associated with being
forced into selling sex (aOR 2.79, 95% CI 1.07, 7.27), age >35 years (aOR 4.09,
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95% CI 1.04, 16.1), and low CD4+ T-cell counts <350 cells/mm3 (aOR 4.67, 95%
CI12.23,9.77). In the case of ADR and PDR, only low CD4 counts were significantly
associated in multivariate analysis with PDR (aOR 3.24, 95% CI 1.78, 5.89) and
ADR (aOR 7.25, 95% CI 2.95, 17.83). (Table 8)

Table 8. Bivariate and multivariate analyses for factors associated with virologic failure and HIV drug resistance female
sex workers in Ethiopia

Variables VLN PDR ADR
N OR aOR N OR aOR N OR (95% aOR
(95% (95% (95% (95% Cl) (95%
Cl) Cl) Cl) Cl) Cl)
Age, years
15-24 30 ref 163 Ref 128 ref
25-34 139 236 3.02 175 1.57 1.47 392 1.78
(0.77- (0.83- (0.87- (0.74— (0.51-
7.21) 11.06) 2.85) ¥ 2.92) 6.18)
235 70 2.25 4.09 42 1.84 1.69 141 3.2
(0.69— (1.04— (0.77— (0.65— (0.86—
7.33)¥  16.1)* 4.39) ¥ 4.41) 11.83)
Income (monthly; currency in USD)
<$100) 169 ref 230 Ref 432 ref
2$100 70 1.20 149 119 229 0.53
(0.64— (0.69— (0.19-
2.27) 2.06) 1.46)
Level of education
No education 89 ref 128 Ref 241 ref
Primary 1st cycle 32 0.68 63 0.49 99 0.24
(grade 1-4) (0.23- (0.20- (0.03-
2.01) 1.20) 1.92)
Primary 2nd cycle 96 1.37 139 0.70 250 1.36
(grade 5-8) (0.70- (0.37— (0.59-
2.70) 1.32) 3.18)
Secondary and above 22 2.55 50 0.86 71 0.98
(0.95- (0.37- (0.19-
6.86) 1.20) 4.94)
Ever given birth
No 52 ref 130 Ref 194 ref
Yes 187 1.12 250 2.02 1.56 467 1.37
(0.54— (1.07— (0.76— (0.49—
2.31) 3.82)* 3.20) 3.83)
Number of sex transactions/month
4-10 114 ref 164  Ref 267 ref
211 125 1.76 1.82 216 1.02 394 1.99 1.85
(0.96- (0.89, (0.59—- (0.88- (0.71-
3.21)¥ 3.73) 1.75) 4.51)% 4.83)
Sex selling venue
Street 23 ref 89 Ref 152 ref
Local drinking houses 86 1.26 83 1.74 196 0.93
(0.38- (0.80— (0.23-
4.16) 3.79) 3.73)
Spa/massage/beauty 31 1.39 23 1.23 56 0.79
salon/own house (0.35- (0.36— (0.14—
5.44) 4.20) 4.38)
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Red light houses 33 1.52
(0.40—
5.81)
Bar/hotel 49 1.90
(0.55-
6.59)
Other 17 4.22
(1.00—
17.80)
Heavy episodic drinking in the past month
No 72 ref
Yes 32 1.62
(0.62—
4.26)
Frequency of khat chewing per week
Never 168 ref
Less than once 23 1.17
(0.43-
3.17)
1-2 days 9 0.95
(0.19-
4.74)
3-4 days 3 1.65
(0.15-
8.73)
5-7 days 36 1.46
(0.66—
3.22)
Physically beaten in the past 12 months
No 209 ref
Yes 30 1.13
(0.47-
2.69)
Forced into selling sex
No 213 ref
Yes 26 3.03 2.79
(1.31- (1.07-
6.99)* 7.27)*
Unusual vaginal discharge in the past 12 months
No 194 ref
Yes 45 1.14
(0.54—
2.38)
Genital ulcer in the past 12 months
No 215 ref
Yes 24 1.02
(0.38-
2.70)
CD4 count (cell/mm3)
Lower (<350) 48 4.19 4.67
(2.11- (2.23-
8.32)* 9.77)*
Higher (2350) 172 ref

33

136

16

172
103

168
51

40

24

97

313
67

326
54

311
69

335
45

129

215

1.30
(0.45-
3.76)
1.01
(0.47—
2.15)
0.39
(0.05—
3.21)

Ref

0.60
(0.29-
1.23)

Ref
0.40
(0.15—
1.08)
0.30
(0.09—
1.02)
0.52
(0.15—
1.86)
0.72
(0.38—
1.39)

Ref
0.74
(0.35—
1.59)

Ref
0.59
(0.24—
1.44)

Ref

1.36
(0.70—
2.64)

Ref

1.30
(0.59—
2.86)

3.44
(1.90-
6.23)*

Ref

3.24
(1.78-
5.89)"

78

140

39

260
158

347
77

49

30

158

599
61

581
80

583
78

260
158

124

491

1.01
(0.20-
5.08)
1.09
(0.24—
4.84)
2.11
(0.35-
12.59)

ref

0.32
(0.04-
2.66)

ref
1.08
(0.29-
4.02)
1.76
(0.34—
9.03)

0.74
(0.20-
2.66)

ref
0.52
(0.19—
2.39)

ref
3.77
(1.37-
10.36)*

ref

0.71
(0.23-
2.19)

ref

0.32
(0.04—
2.51)

6.51(2.77
-15.32)*

ref

3.21
(0.99-
10.38)

7.25
(2.95-
17.83)

Abbreviations: PDR, pre-treatment drug resistance; ADR, acquired drug resistance; OR, odds ratio; aOR, adjusted
odds ratio; Cl , confidence intervals. *P-value <0.05; ¥P-value <0.2.
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Paper IV

Experience of condom breakage/slippage and PrEP uptake

A total of 17 FSWs participated in the study; their ages ranged from 21 to 35 years.
Most of them met their clients on the street, and 10 of them had started taking PrEP.
Condom use among FSWs was compounded by multiple vulnerabilities. Despite
their struggles to ensure proper condom use, the results showed that condom failure
remains a challenge. FSWs tried to minimize the incidence and harmful
consequences of condom failure with different mechanisms, including PrEP use.

Overall, the current analysis identified three themes: 1) Struggling with the
continuous risk of condom failure, which includes factors that make FSWs more
vulnerable, such as deliberate condom breakage/slippage/tearing, struggling, being
drunk, and FSWs’ active engagement in sexual intercourse. 2) Doubting the
feasibility of PrEP as a protection strategy, which included FSW misconceptions
about PrEP, and FSWs’ lack of confidence and competence; 3) Being challenged by
the negative aspects associated with PrEP use, which included PrEP side effects
and adherence challenges such as pain, stigma, and substance use status. (Paper I'V).
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Discussion

General discussion

This thesis explores the risks and challenges associated with being a FSW, including
violence, HED, condom failure, treatment failure, and challenges related to PrEP
uptake. As mentioned in the theoretical model, multiple systemic levels, including
intrapersonal, interpersonal, institutional, and community level factors, contribute
to a high level of vulnerability. Age, sex-selling venues and high consumption of
alcohol and khat were significant predictors of physical violence (beating). On the
other hand, the significant predictors of sexual violence (rape) were low income and
high consumption of alcohol and khat. In addition, 29.1% of the study participants
experienced HED in the past month and being younger, being forced into selling
sex, working in a bar/hotel, having a higher income, and chewing khat frequently
were significant determinants of HED. In turn, HED was significantly associated
with physical beating and condom breakage. In addition, we also explored factors
that affect PrEP uptake and reasons for rejecting PrEP. FSWs who were taking PrEP
reported stigma due to the similarity of PrEP with the anti-retroviral pill and
reported the challenge of maintaining adherence. Among FSWs who did not start
taking PrEP, the reasons for rejecting PrEP included fear of side effects, poor
confidence, and/or misconceptions.

FSWs are vulnerable to different forms of violence due to the specificities of their
work environment, community perception, legal status, alcohol/drug use, and the
personal characteristics of FSWs (11, 132). Violence exposes them to several
negative health outcomes, including physical injury, Psychological trauma, and
increased risk for HIV/STI directly and/or indirectly (133). A systematic review
examining the role of the sex work environment in promoting or reducing the risk
of violence found that in India, FSWs who worked in their own homes were less
prone to sexual violence, and in Great Britain, FSWs who worked outdoors had six
times higher odds of suffering from violence (134). The current study also found
that FSWs who work on the street were more exposed to physical beatings than
bar/restaurant-based FSWs. This is highly related to the level of protection FSWs
obtain from the surrounding environment. Streets are usually exposed to gangsters
and even the police chase FSWs since it is illegal to met clients on the street. This
suggests that the legality of venues could contribute to violence reduction.
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Being young and being a sex worker at the same time is a dangerous combination
that increases exposure to violence and HED (135). The current study found out that
younger FSWs were more prone to physical beatings and drank more alcohol.
Although it is primarily poverty that pushes young women into the sex trade,
government agencies and programs should give special attention to young women
since they are highly susceptible to abuses (136). Young FSWs often have less
knowledge of HIV risks and less ability to mitigate those risks than their older
counterparts (137). In order to achieve success, an intervention strategy must take
into consideration the contextual factors driving girls and young women into the sex
trade. Programs should design innovative approaches to inform about the links
between being young, high alcohol consumption (HED), violence (abuses), and
exposure to increased sexual risks.

In addition, both alcohol and Khat consumption were identified as contributors to
increased physical beating and rape. Alcohol and other substance use is considered
an integral part of the sex trade, in that it plays a facilitative role. Not all FSWs use
alcohol, but in most types of venues, FSWs are expected to drink alcohol to facilitate
the trade. Substance use exposes FSWs to various situations, including exposure to
beatings and rape, which in turn increases the risk of HIV and other STIs (132).
Recently, the number of khat users has been increasing in Ethiopia, especially
among the younger generation and vulnerable population groups, including FSWs.
Although khat is a legal substance in the country, it can be an entry point to the use
of other illicit drugs and risky sexual practices (88). Most FSWs engage in khat
chewing as a way to spend the day, a way of recreation, socializing, and to help
them be active during work at night. Nevertheless, as a stimulant leaf when mixed
with alcohol, it masks the consumption level, exposing FSWs to HED (138), which
further increases the probability of violence and unprotected sex. Therefore, FSWs
should be aware of the risks associated with khat chewing. Programs working with
FSWs should clarify the possible link between khat chewing, alcohol consumption,
and the possibility of violence and HIV/STI infection risks. This is a typical example
of mesosystem level interactions that increase the vulnerability of FSWs.

The other factor identified during this study that increased FSWs’ exposure to HED
was being forced to do sex work. A study conducted in Europe among trafficked
women also noted that trafficked women are highly exposed to drug dependence,
alcohol, or cigarettes to cope with the abuse, stress, and anxiety (139). In addition,
a study conducted in India reported that trafficked sex workers faced high levels of
sexual violence, alcohol use, and exposure to HIV infection (140). Sex traffickers
and brothel owners use violence and alcohol to break women physically and
mentally, making them controllable and submissive (141). Moreover, FSWs also
use alcohol and drugs to cope with the stress and abuse related to sex work (18,
142). Therefore, identifying whether a particular FSW was forced into sex work or
not is one of the first steps to reduce the harm associated with HED and violence.

54



Furthermore, HED and unsafe sex are highly inter-related and are responsible for a
large proportion of the overall burden of diseases (143). Sex under the influence of
alcohol is a high-risk encounter because the effect of the alcohol can compromise
sex workers’ judgment, self-control and the ability to practice safe sex (143). The
current study found that FSWs who reported having HED had significantly more
condom breakage and physical violence. The link between violence and HIV among
FSWs commonly operates through the relationship between violence, HED, and
condom use (144).

The demand for sex without condoms from clients sometimes escalates to
threatening, which pressures FSWs to compromise condom use and/or reduces their
ability to negotiate safe sex (144). According to our qualitative findings, a demand
to have sex without a condom from clients even extends to deliberate condom
breakage/slippage during sexual intercourse. A similar study conducted in Kenya
also reported that clients could attempt to compromise condoms to increase sexual
pleasure (145). On the other hand, some sex workers are willing to take the risk
because clients are willing to pay more to avoid using condoms (146). This shows
that HIV prevention efforts should involve clients to discourage them from offering
more money to have respect for FSWs (147, 148). It is not enough to inform FSWs
about sexual health; clients and others must also be convinced of the value of safe
practices (10). For this to happen, officials (including the police) should protect to
empower FSWs during sex work activity, which could further create a sense of
respect from clients. In general, addressing clients’ responsibility requires a change
of policy and a macrosystem level understanding of the challenges experience by
FSWs.

Nevertheless, it is not always the action and demand of clients that causes the
condom to break/slip; it can also happen due to the poor quality of the condom, and
sometimes FSWs contribute to the failure. Our study participants reported that
negligent FSWs with heavy alcohol consumption during sex work faced more
condom breakage/slippage. In addition, those FSWs who were actively engaged or
absorbed in the sexual act could lose their awareness of the situation, increasing the
chance of condom breakage/slippage. In the case of commercial sex, women are
supposed to be more responsible and be alert since it is their health at stake.
Programs should consider these factors and work with FSWs to alert them about
how their actions could contribute to condom failure and HIV/STI infections.
Therefore, effective methods such as PrEP, which have a vital role as an additional
HIV prevention tool, should be promoted together with condom use.

PrEP is a medicine taken to prevent HIV acquisition; it is highly effective for
preventing HIV when taken as prescribed (149). It is especially recommended for
people at higher risk of HIV, including FSWs. FSWs require additional protection
from HIV since they have multiple sexual partners and a high frequency of condom
failure challenges (109). PrEP is a user-controlled (self-controlled) method, and this
is one of the main advantages, especially among FSWs. The willingness of the third
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party is not needed, which eliminates the risks associated with demanding clients
and/or forced sex (150). Nevertheless, different misconceptions and barriers which
arise from multiple social and biological factors compromise FSWs' ability to take
PrEP (151). A study in the USA reported that some individuals doubted PrEP’s
potential to effectively protect against HIV and wanted to see the evidence before
starting to take it (152). Our findings also showed that some participants assumed
PrEP were a replacement for condoms, and comparing taking PrEP to condoms,
FSWs preferred to use condoms, as found previously. In addition, similar to a study
in South Africa (109), our study identified that side effects were a reason for lack of
initiation of PrEP and also played a role in PrEP discontinuation. Most of these
misconceptions are the result of the gap created by faculty information
communication. A study among FSWs and MSMs in South Africa reported that
information, education and communication (IEC) materials played an important role
in helping study participants to start taking PrEP (109). Therefore, the IEC materials
should consider individual and structural factors that affect FSWs, such as
insufficient education and training, and social discrimination (153).

A study conducted in the USA among young adults using oral PrEP found concerns
over ARV-related stigma and the burden of daily pill-taking (152). In this study
also, participants cited similar concerns as a challenge to PrEP uptake. A study in
Nigeria found that poor public awareness of the fact that ARV is being used as the
prevention of HIV and the similarity with PrEP creates barriers (154). Emphasis
should be given to preventing stigma associated with PrEP-taking FSWs, since it
limits uptake and adherence as well.

FSWs bear a disproportionate share of the burden of HIV infections, treatment
failures, and HIVDR, and they are a potential source of the virus's emergence and
spread. HIV drug resistance can limit the ability to achieve viral suppression among
HIV-positive people on ART (155). In the current study, the prevalence of PDR
(16.5%) was much higher than the general population of Ethiopia (4-6%) (156).
Similarly, studies conducted in Uganda and Benin also reported high levels of PDR
among FSWs (12, 157). This highlights the burden of FSWs with regard to the
acquisition of drug-resistant viruses and the risk of onward transmissions to the
general population. FSWs are highly prone to treatment failure due to their working
conditions and high loss to follow-up. Studies in the Ivory Coast and Benin reported
that loss to follow-up is very common among FSWs (24, 30, 103). The working
environment, substance/alcohol use, mobility, and violence are among the most
mentioned reasons for attrition. In general, the ability to negotiate safer sex, insist
on condom use, have control over their work lives, and to have good adherence to
PrEP and/or ART is achievable when FSWs have a safer environment and less
stigma and discrimination (158).
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Methodological considerations

The current thesis has a number of strengths. First, it involves multiple sites (11
large towns) and a large sample size (4900) across the country. The second strength
is the sampling technique, i.e., RDS, which is a strategy recommended for hard-to-
reach populations. When conducted properly, it can provide a representative sample
of the target population. The third strength is the assessment of FSWs’ HIV status
on site using the national testing algorithm. The fourth strength is the combination
of biological and behavioral data to provide evidence regarding FSWs' increased
risk exposure. In addition, the pilot studies conducted prior to the actual
implementation added strength to the main study protocol.

However, the studies contained in the thesis also have a number of limitations. The
first is the cross-sectional study design; the temporal link between the outcome and
the exposure cannot be determined since both are examined at the same time.
Second, sexual behavior and violence are sensitive topics that are subject to
underreporting because of social desirability bias. Third, recall bias could have
occurred because some of the questions concerned incidents that occurred several
years before the data collection time. Below we describe the methodological
considerations of the quantitative and qualitative studies in detail.

Quantitative data collection
RDS and external validity

Probability sampling designs cannot be applied to hard-to-reach populations,
including FSWs, and the homeless, due to the absence of sampling frames, the small
size of the group, and frequent changes of address (159). RDS is a network-based
sampling that starts with a convenience sample and incentivizes respondents not
only to participate in the survey but also to get their peers from the target population
to participate (159). It combines "snowball sampling" (getting individuals to refer
those they know, these individuals in turn refer those they know and so on) with a
mathematical model that weights the sample to compensate for the fact that the
sample was collected in a non-random way (123). It is highly recommended for
hard-to-reach groups, and when applied properly, it gives a representative sample
of the study population. We applied this technique to get a representative sample of
FSWs in the selected cities. In each city, seeds were selected from every sub-group
of FSWs population (bar based, street, red-light, etc.) and geographic area to get a
representation of each network. The data gathered from this study is therefore
generalizable and can be used for designing nationwide programmatic interventions
and policy statements.

In Paper 2, we applied a weight generated from RDS Sat 7.1 software for each
participant. This approach converts the RDS data into clustered data to account for
the pre-existing relationship between recruits and the recruiters.

57



Measurements

Papers I-111 were cross-sectional studies using the RDS data collection technique.
The data was collected with a face-to-face interview with the study participants.
Therefore, assessing sexual risk behavior could introduce social desirability bias.
Some of our findings might have been underestimated or overestimated due to the
issue of social desirability. Although the survey conducted was anonymous, the
sensitive nature of the questions relating to sexual behavior may have affected the
responses that were received. For example, they might report a high level of condom
use and a lower level of alcohol consumption. In addition, the study is also exposed
to recall bias since some of the questions targeted events in the past and create
difficulty remembering the actual incident. To minimize recall bias, we assessed
physical violence in the past year and rape since they started selling sex.

Confounding is a systematic error that occurs in epidemiological studies connected
with the study. It affects variables in a way that produces false associations between
two variables (160). Confounding can be addressed during study design by use of
randomization, restriction, or matching and can also be controlled by adjusting
during multivariate analysis (161). To minimize confounding, we used the RDS
sampling technique to obtain a random sample. In addition, during multivariate
analysis, the variables were adjusted for potential confounders based on evidence
from the literature review.

Further, in Paper 2, HED was measured according to the WHO definition of at least
60 grams or more of pure alcohol on at least one occasion in the past 30 days. A
consumption of 60 grams of pure alcohol corresponds approximately to 6 standard
alcoholic drinks (125). We defined HED as 6 drinks per occasion, which might not
be the definition used by other studies. This difference in definitions may have slight
implications with regard to the risk factors that we identified.

Qualitative data collection

One of the major advantages of qualitative study design is that it gives a detailed
description of participants’ feelings, opinions, and experiences (162). According to
Maxwell, qualitative design has a flexible structure as the design can be constructed
and reconstructed (163), and therefore the participants have sufficient freedom.
However, qualitative research needs to be evaluated according to trustworthiness
through the research process according to the four suggested criteria: credibility,
confirmability, dependability, and transferability (164).

Credibility evaluates the extent of true value created from the participant's reality
and not from the researcher’s subjective view. The true value of the study depends
on the data collection, analysis, and interpretation (164) and the extent of the
respondents' ability to give a rich description of their experience (165). In our
qualitative study, the analytical process was conducted through discussion with all
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authors, which helped to achieve consensus and to ensure the credibility of the
results. In addition, two researchers who have experience with the subject matter
(one male and one female, respectively) conducted the in-depth interviews, which
may help to reduce the bias of one interviewer.

Dependability is the extent that the study could be repeated by others including the
research steps from the start of a research project to the development and reporting
of the findings (166). To make sure it is dependable, the study process from the
pilot, the transcription and coding, and analysis processes are explained in detail in
the paper.

Confirmability refers to the extent to which the findings can be verified by others
and correspond to the collected data (164). To strengthen the confirmability, the
stages in the analysis process were clearly described and quotations were used to
ensure that the findings are from the collected data.

Transferability refers to the degree to which the results of qualitative research can
be generalized or transferred to other contexts or settings (166). In the current study,
to make the finding transferrable, we made sure that the data collection attained
information saturation and involved different FSW groups. The lives of most FSWs
working in different settings have similarities in terms of challenges and
opportunities, which makes the current study transferable.

Implications for future research

The current study findings have added to knowledge and understanding of multiple
factors associated with HIV infection amongst FSWs in Ethiopia. However, the
findings also suggest that more research is needed. Regarding violence, we have
only measured the burden from a female sex worker's perspective. It would be
informative if future research included other stakeholders such as the police to
explore their awareness of the issue. Thus, a qualitative study design involving the
police and venue owners is recommended to explore their role and perspectives on
the occurrence of violence.

In addition, the study tried to assess factors contributing to treatment failure, but the
small number of HIV positives with drug resistance posed limitations for the
identification of the contributing factors. In order to understand factors affecting the
uptake of ART, a follow-up study with support measures for FSWs should be
conducted. The support could depend on the factors identified during the study
process. Thus, conducting a cohort study among HIV positive FSWs could help to
assess how individual and structural factors (including sex selling venue, health
facility system, etc.) contribute to viral load non-suppression and HIVDR. The study
should include service provision such as viral load and drug resistance testing.
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In terms of PrEP use, our findings identified the barriers and opportunities for
increasing the uptake from FSWs perspective. However, research concerning the
perspective of the health service providers is also needed. Morevoer, PrEP uptake
at the public health facility level is not well documented. Public health facilities are
more stable than DICs; thus ensuring good access and adherence among FSWs at
these centers is recommended. Thus, conducting a study at a public health facility
to document the barriers and challenges from the health service provider’s
perspective is recommended. In addition, exploring the service provision at the
public health facility from the FSWs' perspective will benefit the programs designed
to increase the uptake of PrEP.
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Conclusions

The information provided from this thesis will help to inform strategies at the
national level to develop and implement prevention, control, and intervention
activities. Our findings indicate that the vulnerability of FSWs to HIV is strongly
driven by a combination of structural, biological, and behavioral factors. Different
factors among FSWs play a role in increasing exposure to violence and HED, which
in turn may increase HIV transmission.

The legal status of female sex work legitimizes violence against FSWs through
endorsing stigma and discrimination, thereby encouraging the notion that violence
against FSWs is acceptable. Thus, to reduce physical and sexual violence, strategies
to secure and improve their work environment should be a critical component of the
interventions. Further, prevention programs should incorporate factors that makes
FSWs aware of how their actions could increase vulnerability to violence, HED,
condom breakage, inconsistent condom use, and HIV.

Maintaining viral load suppression among HIV-positive FSWs plays a significant
role in halting HIV transmission among the general population. However, the
current study identified that the VLN and HIVDR among FSWs are high, which
indicates that the transmission of HIV and HIVDR among FSWs and beyond will
continue surging. Therefore, a large proportion of newly infected (treatment naive)
FSWs could have compromised first line therapies due to PDR. In addition, a high
proportion of FSWs developed ADR, which suggests the frequency of treatment
interruptions in this population, which needs to be better understood for intervention
development. Thus, targeted interventions are needed to improve ART access, and
routine virological monitoring should be established among FSWs to limit the
spread of both HIV and HIVDR.

The challenges and barriers to PrEP uptake among FSWs need to be addressed in
future interventions that aim to better facilitate the uptake of PrEP. Challenges
associated with PrEP uptake indicate that user-friendly strategies need to be
designed and implemented to counter these barriers and facilitate PrEP uptake.
Further, the information dissemination materials and methods should consider
FSWs’ educational status and understanding level to achieve better HIV prevention.

To ensure a successful HIV prevention program for FSWs, addressing specific key
social factors such as violence, police harassment, safer work environments, and
minimizing stigma and decriminalization should be taken into consideration. The
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government needs to acknowledge the vulnerability of this population group and
begin safeguarding their human rights as part of addressing the overall HIV
epidemic. In total, the results of these papers provide key information about the
direction that these efforts should take by highlighting areas of particular concern in
order to improve the health and wellbeing of FSWs in Ethiopia.

62



Acknowledgements

This thesis has been written to fulfil the graduation requirements of the Ph.D.
program at Lund University's medical faculty department of global health and social
medicine. | have reached this point due to the remarkable support I have received
from numerous people in various ways. I wish to express my sincere gratitude in
particular to:

My main supervisor and mentor, Anette Agardh, thank you for giving me the
opportunity to pursue my Ph.D. studies in your research group. I have had the
exceptional privilege to have you as a supervisor. It was impossible to reach this
point without your unreserved support. Your constructive criticism and scientific
guidance made me think independently. Thank you for your unwavering support,
and for boosting my confidence throughout the study period.

I would like to thank my co-supervisors, Prof. Eduard Sanders, Dr.Taye Tolera, and
Dr. Ebba Abate, for their excellent guidance and support during the study process.

Benedict Oppong Asamoah, my co-author. Thank you for your support during the
analysis and write-up process of the second paper.

Dawit Assefa, my co-author. Thank you for your support during the analysis and
write-up process of the third paper and unreserved support during the study process.

Jesper Sundewall, my co-author. Thank you for your support during the analysis
and write-up of the fourth paper. Thank you for sharing your immense experience
in qualitative study analysis.

Wudinesh Belete, my co-author. Thank you for your support during the data
collection, analysis and write-up of the fourth paper.

Jelaludin Ahimed, my co-author. Thank you for your support during the analysis of
the second paper. Particularly when conducting weighting.

Ditte Martensson, Elena Aguilar, and all the other colleagues at SMGH, thank you
for your support.

To the PhD student group, thank you for your comments and suggestions on my
research project and study process. It has helped me a lot to shape the research
project.

63



I want to acknowledge my other colleagues at the Ethiopian Public Health Institute
and the Institute for giving me the chance to continue my education; Abebe
H/Selassie, Kidist Zealiys, Habteyes Hailu, Saro Abdella, and to the many others
who have helped me achieve this goal, my thanks.

Million Hailu, thank you for your support throughout the whole study process.

My whole family thank you for your unreserved support and care. Without your
generous support, this would not be possible.

I also wish to thank all of the study participants, without whose cooperation, [ would
not have been able to conduct this study.

Last but not least, I wish to express my sincere thanks to the survey coordination
team, technical working groups, other investigators, the HIV lab team, and field
teams for their individual and collective unreserved effort and contribution to
making the present study a success.

64



References

10.

11.

12.

13.

Jenkins JP. Prostitution. In 2021. Available from:
https://www.britannica.com/topic/prostitution. Accessed 10 March 2021.

Joint United Nations Programme on AIDS and Sex Workers. UNAIDS guidance
Note on HIV and Sex Work. 2009. Available from:
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublicatio
1n/2009/JC2306_UNAIDS-guidance-note-HIV-sex-work_en.pdf

Open society foundation. Understanding sex work in an open society. 2019.
Available from:
https://www.opensocietyfoundations.org/explainers/understanding-sex-work-open-
society

Sinha S. Reasons for women’s entry into sex work : a casestudy of Kolkata, India.
Sex Cult, 2015. 19: 216-235.

FDRE. Proclamation No0.414/2004: The Criminal Code of the Federal Democratic
Republic of Ethiopia. Negarita Gazeta, 2004. 414: 182—-183.
Turmen T. Gender and HIV/AIDS. Int J Gynecol Obstet, 2003. 82: 411-418.

International Labour Office. An ILO code of practice on HIV / AIDS and the
world of work International Labour Office. 2001. Available from:
https://www.ilo.org/wemspS/groups/public/---ed_protect/---protrav/---
ilo_aids/documents/publication/wems_113783.pdf

CSA. Ethiopia demographic and health survey HIV prevalence report. 2016.
Available from: https://www.usaid.gov/sites/default/files/documents/1860/Ethiopia
DHS 2016 KIR - Final 10-17-2016.pdf

Ethiopia Public Health Institute. Ethiopian national MARPs survey report January
5 15 version 4. 2014.

Cheryl Overs. Sex workers : Part of the solution, an Analysis of HIV prevention
programming to prevent HIV transmission during commercial sex in developing
countries. 2002.

WHO-UNDP. Addressing violence against sex workers: Implementing
comprehensive HIV/STI programmes with sex workers: practical approaches from
collaborative interventions. 2013; 19-39. Available from:
http://www.who.int/hiv/pub/sti/sex_worker_ implementation/swit_chpt2.pdf
UNAIDS. The gap report 2014 on sex workers. 2014; Available from:
http://www.unaids.org/en/resources/campaigns/2014/2014gapreport/gapreport

Decker MR, Lyons C, Billong SC, Njindam IM, Grosso A, Nunez GT, et al.
Gender-based violence against female sex workers in Cameroon: Prevalence and

65



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

66

associations with sexual HIV risk and access to health services and justice. Sex
Transm Infect, 2016. 92(8): 599—604.

Decker MR, Park JN, Allen ST, Silberzahn B, Footer K, Huettner S, et al.
Inconsistent condom use among female sex workers: partner-specific influences of
substance use, violence, and condom coercion. AIDS Behav, 2020. 24(3): 762-774.
Available from: https://doi.org/10.1007/s10461-019-02569-7

Mooney A, Kidanu A, Bradley HM, Kumoji EK, Kennedy CE, Kerrigan D. Work-
related violence and inconsistent condom use with non-paying partners among
female sex workers in Adama city, Ethiopia. BMC Public Health, 2013. 13(1): 1-
10.

Tounkara FK, Diabaté S, Guédou FA, Ahoussinou C, Kintin F, Zannou DM, et al.
Violence, condom breakage, and HIV infection among female sex workers in
Benin, West Africa. Sex Transm Dis., 2014. 41(5): 312-318.

Plant ML, Plant MA, Thomas RM. Alcohol, AIDS risks and commercial sex: some
preliminary results from a Scottish study. Drug Alcohol Depend, 1990. 25(1): 51—
55.

Li Q, Li X, Stanton B. Alcohol use among female sex workers and male clients: an
integrative review of global literature. Alcohol Alcohol, 2010. 45(2): 188-199.

Chersich MF, Bosire W, King’ola N, Temmerman M, Luchters S. Effects of
hazardous and harmful alcohol use on HIV incidence and sexual behaviour: A
cohort study of Kenyan female sex workers. Global Health, 2014. 10(1): 1-11.

Medhi GK, Mahanta J, Kermode M, Paranjape RS, Adhikary R. Factors associated
with history of drug use among female sex workers ( FSW ) in a high HIV
prevalence state of India. BMC Public Heal, 2012. 12(273). Available from:
http://www.biomedcentral.com/1471-2458/12/273%0ARESEARCH

Choudhry V, Agardh A, Stafstrom M, Ostergren P-O. Patterns of alcohol
consumption and risky sexual behavior: a cross-sectional study among Ugandan
university students. BMC Public Health, 2014. 14(1): 128. Available from:
https://doi.org/10.1186/1471-2458-14-128

Federal HIV/AIDS Prevention and Control Office. HIV prevention in Ethiopia:
national road map 2018-2020. 2018 Available from:
https://ethiopia.unfpa.org/sites/default/files/pub-
pdf/HIV%20Prevention%20in%20Ethiopia%20National%20R0ad%20Map%2020
18%20-%202020%20FINAL_FINAL.pdf

Coetzee J, Hunt G, Jaffer M, Otwombe K, Scott L, Bongwe A, et al. HIV-1
viraemia and drug resistance amongst female sex workers in Soweto, South Africa:
A cross sectional study. PLoS One, 2017. 12(12): e0188606—e0188606. Available
from: https://pubmed.ncbi.nlm.nih.gov/29244809

Diallo M, Béhanzin L, Guédou FA, Geraldo N, Goma-Matsétsé E, Kania D, et al.
HIV treatment response among female sex workers participating in a treatment as

prevention demonstration project in Cotonou, Benin. PLoS One, 2020. 15(1): 1-
16. Available from: https://doi.org/10.1371/journal.pone.0227184

Camlin CS, Koss CA, Getahun M, Owino L, Itiakorit H, Akatukwasa C, et al.
Understanding demand for PrEP and early experiences of PrEP use among young




26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

adults in rural Kenya and Uganda: A qualitative study. AIDS Behav, 2020. 24(7):
2149-2162. Available from: https://doi.org/10.1007/s10461-020-02780-x

Lerner G. The origin of prostitution in ancient Mesopotamia. J women Cult Soc.,
1986. 11(2): 236-254. Available from: https://rl.talis.com/3/ucl/items/0B4C192B-
1838-BDA9-B99E-6AC0D4DD2806.html

Pruit M. The social implications of prostitution. Sociology Class Publications 2,
2018. Available from:
https://scholarlycommons.obu.edu/sociology_class_publications/2

Vivante B. Women’s Roles in Ancient Civilizations: A reference guide. J World
Hist, 1999. 12(1): 203-205.

Moen OM. Is prostitution harmful?. J Med Ethics, 2014. 40(2): 73-81.

Coetzee J. Understanding factors associated with HIV infections amongst female
sex workers in Soweto. 2018. Available from: https://hdl.handle.net/10539/25345

FIDA. Documenting human rights violation of sex workers in Kenya. FIDA Kenya
[Internet]. 2008; Available from:
https://www.opensocietyfoundations.org/uploads/dbae9bec-70b7-46fa-ba6 1-
89f5b6695fcc/fida_20081201.pdf

Global networks of sex work projects. Nairobi county assembly bans sex work in
the city. Available from: https://www.nswp.org/news/nairobi-county-assembly-
bans-sex-work-the-city

Ward H, Aral SO. Globalisation, the sex industry, and health. Sex Transm Infect,
2006. 82(5): 345-347.

Tesfaye A. The crime problem and its correction. Addis Ababa university press,
2004 Vol. L.

Family Health International. Mapping and census of female sex workers in Addis
Ababa, Ethiopia. 2002. Available from:
http://www.who.int/hiv/topics/vct/sw_toolkit/mapping_census female sex worke
rs_ecthiopia.pdf

Pankhurst R. Institute of Ethiopian studies the history of prostitution in Ethiopia
Author. J Ethiop Stud, 1974. 12(2): 159-178. Available from:
https://www.jstor.org/stable/41965872

Mekonnen. Y, Demissie T, Degefa A. Formative research on most at-risk
population for HIV / AIDS in transportation corridors in Ethiopia. MELA research
2010. Available from:
https://www.researchgate.net/publication/283054226_Formative Assessment On
Most_At-Risk Populations_in_Transportation_Corridors_in_FEthiopia

Federal HIV/AIDS Prevention and Control Office. Country progress report on the
HIV response, 2014. Available from:
https://www.unaids.org/sites/default/files/country/documents/ETH_narrativ
e_report 2014.pdf

Federal HIV/AIDS Prevention and Control Office. Report on progress towards
implementation of the UN declaration of commitment on HIV/AIDS. 2010.
Available from:

67



40.

41.

42.

43.

44,

45.

46.

47.

48.
49.
50.

51.

52.

53.

54.

68

https://www.unaids.org/sites/default/files/country/documents/ethiopia 2010_count
ry_progress_report_en.pdf

Urada LA, Malow RM, Santos NC, Morisky DE. Age differences among female
sex workers in the Philippines: sexual risk negotiations and perceived manager
advice. AIDS Res Treat, 2012. 812635. Available from:
https://doi.org/10.1155/2012/812635

Global health policy. The global HIV/AIDS epidemic. 2021. Available from:
https://www kff.org/global-health-policy/fact-sheet/the-global-hivaids-epidemic/

UNAIDS. Global HIV statistics 2020. Ending the AIDS epidemic. 2020. Available
from: https://www.unaids.org/en/resources/fact-sheet

World Health Organization. Preventing HIV among sex workers in sub-Saharan
Africa: A literature review. 2011. Available from:
http://apps.who.int/iris/bitstream/handle/10665/44549/9789241501279 _eng.pdf?se
quence=1

Avert.org. HIV strains and types. Available from:
https://www.avert.org/professionals/hiv-science/types-strains

Wilkins T. HIV 1: epidemiology, pathophysiology and transmission. Nursing
times, 2020. p. 116, 39—41. Available from: https://www.nursingtimes.net/clinical-
archive/immunology/hiv-1-epidemiology-pathophysiology-and-transmission-15-
06-2020/

Boniphace I. HIV/AIDS clinical manifestations and their implication for patient
clinical staging in resource limited settings in Tanzania. Open AIDS J, 2011. 5(1):
9-1e.

Kaiser G. The life cycle of HIV. 2021. Available from:
https://bio.libretexts.org/@go/page/3240

Kirchhoff F. HIV life cycle: Overview. Encycl AIDS, 2016. 1-9.

Collins S. ART in pictures HIV treatment explained. HIV i-Base. 2019.
Vaillancourt D, Chakraborty S, Taha T. Evaluation of the World Bank’s assistance
in responding to the AIDS epidemic :Ethiopia case study. The world bank
operations evaluation department. 2005.

Kloos H, Mariam DH. HIV/AIDS in Ethiopia: An Overview. Northeast Afr Stud
[Internet]. 2000 Sep 13;7(1):13—40. Available from:

http://www .jstor.org/stable/41931328

The Ethiopian Public Health Institute. HIV related estimats and projections in
Ethiopia for the Year-2019, February 2020 Addis Ababa t.

Mirkuzie AH, Ali S, Abate E, Worku A, Misganaw A. Progress towards the 2020
fast track HIV/AIDS reduction targets across ages in Ethiopia as compared to
neighboring countries using global burden of diseases 2017 data. BMC Public
Health, 2021. 21(1): 285. Available from: https://doi.org/10.1186/s12889-021-
10269-y

USAID Ethiopia. HIV/AIDS in Ethiopia fact sheet. 2020. Available from:
https://www.usaid.gov/sites/default/files/documents/Ethiopia-Fact-Sheet HIV-
AIDS_Oct-2020.pdf




55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

AVERT.org. Sex workers, HIV and AIDS. 2019; Available from:
https://www.avert.org/professionals/hiv-social-issues/key-affected-
populations/sex-workers#footnote50 duhrbje

Nsanzimana S, Mills EJ, Harari O, Mugwaneza P, Karita E, Uwizihiwe JP, et al.
Prevalence and incidence of HIV among female sex workers and their clients:
Modelling the potential effects of intervention in Rwanda. BMJ Glob Heal, 2020.
5(8): 1-9.

Kellogg TA, Muraguri N, Okal J, Kim AA. Prevalence of HIV, STIs, and risk
behaviors among FSWs in Nairobi, Kenya. AIDS Behav, 2016. 19(Suppl 1).

Abelson A, Lyons C, Decker M, Ketende S, Mfochive Njindam I, Fouda G, et al.
Lifetime experiences of gender-based violence, depression and condom use among
female sex workers in Cameroon. Int J Soc Psychiatry, 2019. 65(6): 445-457.
Available from: https://doi.org/10.1177/0020764019858646

Grosso AL, Lei EL, Ketende SC, Peitzmeier S, Mason K, Ceesay N, et al.
Correlates of condom use among female sex workers in the Gambia: results of a
cross-sectional survey. PeerJ, 2015 . 3: e1076—e1076. Available from:
https://pubmed.ncbi.nlm.nih.gov/26290781

SE,E W, 1L, GM. Community HIV care and treatment for female sex workers in
Ethiopia : Successful service provision through drop in centers. 2017. Available
from: https://www.psi.org/wp-content/uploads/2020/02/Community-HI'V-Care-
and-Treatment-FSW_Ethiopia_Samri.pdf

Becquet V, Nouaman M, Plazy M, Masumbuko J-M, Anoma C, Kouame S, et al.
Sexual health needs of female sex workers in Cote dIvoire: a mixed-methods study
to prepare the future implementation of pre-exposure prophylaxis (PrEP) for HIV
prevention. Sangaré A, Xavier A, Camille A, Francis B, Brigitte B, Valentine B, et
al.. BMJ Open, 2020. 10(1). Available from:
https://bmjopen.bmj.com/content/10/1/¢028508

Goldenberg SM, Engstrom D, Rolon ML, Silverman JG, Strathdee SA. Sex
workers perspectives on strategies to reduce sexual exploitation and HIV risk: a
qualitative study in Tijuana, Mexico. PLoS One, 2013. 8(8): €72982.

Alem A, Kebede D, Mitike G, Lemma W. Unprotected sex, sexually transmitted
infections and problem drinking among female sex workers in Ethiopia. Ethiop J
Heal Dev, 2007. 20(2).

Morisky DE, Stein JA, Chiao C, Ksobiech K, Malow R. Impact of a social
influence intervention on condom use and sexually transmitted infections among
establishment-based female sex workers in the Philippines: a multilevel analysis.
Heal Psycho,. 2006. 10/04. 25(5): 595-603.

United Nation. Declaration on the elimination of violence against women. New
York: United Nations General Assembly. 1993.

Shannon K, Kerr T, Strathdee SA, Shoveller J, Montaner JS, Tyndall MW.
Prevalence and structural correlates of gender based violence among a prospective
cohort of female sex workers. BMJ, 2009. 339(7718): 442—444.

United Nations Development Fund for Women. Promoting gender equality in HIV
and AIDS Responses: Making aid more effective through tracking results. 2008.

69



68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

70

Africa Sex Worker Alliance. “Every sex worker has got a story to tell about
violence”: Violence against sex workers in Africa, 2019. (1): 1-5.

Evens E, Lanham M, Santi K, Cooke J, Ridgeway K, Morales G, et al. Experiences
of gender-based violence among female sex workers, men who have sex with men,
and transgender women in Latin America and the Caribbean: a mixed methods
analysis informing HIV programming. BMC Int Health Hum Rights, 2019. 19(9):
1-14.

Decker MR, Wirtz AL, Pretorius C, Sherman SG, Sweat MD, Baral SD, et al.
Estimating the impact of reducing violence against female sex workers on HIV
Epidemics in Kenya and Ukraine: A Policy Modeling Exercise. Am J Reprod
Immunol, 2013. 69(1): 122-132.

Oldenburg CE, Ortblad KF, Chanda MM, Mwale M, Chongo S, Kanchele C, et al.
Intimate partner violence and antiretroviral therapy initiation among female sex
workers newly diagnosed with HIV in Zambia : A Prospective Study. J Acquir
Immune Defic Syndr, 2018. 79(4): 435-439.

Link BG, Phelan JC. Conceptualizing Stigma. Annu Rev Sociol [Internet].
2001;27(1):363-385. Available from: https://doi.org/10.1146/annurev.soc.27.1.363

Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of
population health inequalities. Am J Public Health, 2013. 103(5): 813-821.

Javalkar P, Isac S, Prakash R, T R, Sudhakar G, Kundannavar C, et al. Stigma and
discrimination among female sex workers: Learnings from a pilot project in north
Karnataka, India. Karnataka Heal Promot Trust. 2015; Available from:
http://strive.lshtm.ac.uk/system/files/attachments/Stigma%20and%20discriminatio
n%20among%?20female%20sex%20workers_0.pdf

King EJ, Maman S, Bowling JM, Moracco KE, Dudina V. The influence of stigma
and discrimination on female sex workers’ access to HIV services in St.
Petersburg, Russia. AIDS Behav, 2013. 17(8): 2597-2603.

Mbote DK, Nyblade L, Kemunto C, Giger K, Kimani J, Mingkwan P, et al. Police
discrimination, misconduct, and stigmatization of female sex workers in Kenya:
Associations with delayed and avoided health care utilization and lower consistent
condom use. Health Hum Rights, 2020. 22(2): 199-212.

UNAIDS. Guidance Note on HIV and sex work. 2009. Available from:
https://www.unaids.org/sites/default/files/media_asset/JC2306_UNAIDS-
guidance-note-HIV-sex-work _en_0.pdf

Lancaster KE, MacLean SA, Lungu T, Mmodzi P, Hosseinipour MC, Hershow
RB, et al. Socioecological factors related to hazardous alcohol use among female
sex workers in Lilongwe, Malawi: a mixed methods study. Subst Use Misuse,
2018. 53(5): 782-791.

Wang B, Li X, Stanton B, Zhang L, Fang X. Alcohol use, unprotected sex, and
sexually transmitted infections among female sex workers in China. Sex Transm
Dis, 2010. 37(10): 629-636.

Conen A, Wang Q, Glass TR, Fux CA, Thurnheer MC, Orasch C, et al.

Association of alcohol consumption and hiv surrogate markers in participants of
the Swiss HIV Cohort Study. JAIDS J Acquir Immune Defic Syndr, 2013. 64(5).



81.

82.

83.

84.

85.

86.

87.

88.

&9.

90.

91.

92.

Available from:

https://journals.lww.com/jaids/Fulltext/2013/12150/Association_of Alcohol Cons
umption and HIV.7.aspx

AIDS Research Advisory Council. Panel on Antiretroviral Therapy and Medical
Management of Children Living with HIV. Guidelines for the use of antiretroviral
agents in pediatric HIV infection. 2000. Available from:
https://clinicalinfo.hiv.gov/sites/default/files/guidelines/documents/PediatricGuidel
ines.pdf

Sullivan GP, Fernand Aimé Guédou GB, Kintin F, Béhanzin L, Avery L, Bédard
E, et al. Overview and factors associated with pregnancies and abortions occurring
in sex workers in Benin. BMC Womens Health, 2020. 20(248).

Ampt FH, Willenberg L, Agius PA, Chersich M, Luchters S, Lim MSC. Incidence
of unintended pregnancy among female sex workers in low-income and middle-
income countries: a systematic review and meta-analysis. BMJ Open, 2018. 8(9):
€021779. Available from: http://bmjopen.bmj.com/content/8/9/e021779.abstract

Asamoah BO, Agardh A. Alcohol consumption in relation to maternal deaths from
induced-abortions in Ghana. Reprod Health, 2012. 9(1): 10. Available from:
https://doi.org/10.1186/1742-4755-9-10

Platt L, Jolley E, Rhodes T, Hope V, Latypov A, Reynolds L, et al. Factors
mediating HIV risk among female sex workers in Europe: A systematic review and
ecological analysis. BMJ Open, 2013. 3(7).

Mihretu A, Teferra S, Fekadu A. Problematic khat use as a possible risk factor for
harmful use of other psychoactive substances: A mixed method study in Ethiopia.
Subst Abus Treat Prev Policy, 2017. 12(1): 1-7.

Wabe NT. Chemistry, pharmacology, and toxicology of khat (catha edulis forsk): a
review. Addict Heal, 2011. 3(3—4): 137-149. Available from:
https://pubmed.ncbi.nlm.nih.gov/24494129

Abate A, Tareke M, Tirfie M, Semachew A, Amare D, Ayalew E. Chewing khat
and risky sexual behavior among residents of Bahir Dar City administration,
Northwest Ethiopia. Ann Gen Psychiatry, 2018. 17(1): 26. Available from:
https://doi.org/10.1186/s12991-018-0194-2

Mekuriaw B, Belayneh Z, Yitayih Y. Magnitude of Khat use and associated factors
among women attending antenatal care in Gedeo zone health centers, southern
Ethiopia: A facility based cross sectional study. BMC Public Health, 2020. 20(1):
110. Available from: https://doi.org/10.1186/s12889-019-8026-0

World Health Organization. Guidelines on when to start antiretroviral therapy and
on pre-exposure prophylaxis for HIV. 2015. Available from:
http://apps.who.int/iris/bitstream/handle/10665/186275/9789241509565 _eng.pdfjs
essionid=E9ID6ACS520D8COAFICI15CC352505443C?sequence=1

UNAIDS. Undetectable = Untransmittable: Public health and HIV viral load
suppression, 2018. Available from:
https://www.unaids.org/sites/default/files/media_asset/undetectable-
untransmittable en.pdf

Federal Minstry of Health. National guidelines for comprehensive HIV prevention,

71



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

72

care and treatment. 2017. Available from:
https://www.childrenandaids.org/sites/default/files/2018-
05/EthiopiaNat%20Guidelines%20ART 2017.pdf

Mountain E, Mishra S, Vickerman P, Pickles M, Gilks C, Boily MC. Antiretroviral
therapy uptake, attrition, adherence and outcomes among HIV-infected female sex
workers: A systematic review and meta-analysis. PLoS One, 2014. 9(9).

Lancaster KE, Cernigliaro D, Zulliger R, Fleming PF, Hill C, Carolina N, et al.
living with HIV in sub-Saharan Africa: A systematic review. African J AIDS Res,
2016. 15(4): 377-386.

Goldenberg SM, Montaner J, Duff P, Nguyen P, Dobrer S, Guillemi S, et al.
Structural barriers to antiretroviral therapy among sex workers living with HIV:
Findings of a longitudinal study in Vancouver, Canada. AIDS Behav, 2016. 20(5):
977. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4704989/pdf/nihms705997.pdf
Ansah DKO, Kumah E, Bawontuo V, Agyei-Baffour P, Afriyie EK. Determinants

of viral load non-suppression among people living with HIV on antiretroviral
therapy in Kumasi, Ghana. Ghana Med J, 2021. 55(2): 111-117.

Nabukeera S, Kagaayi J, Makumbi FE, Mugerwa H, Matovu JKB. Factors
associated with virological non-suppression among HIV-positive children
receiving antiretroviral therapy at the Joint Clinical Research Centre in Lubowa,
Kampala Uganda. PLoS One, 2021. 16(1): 1-12. Available from:
https://doi.org/10.1371/journal.pone.0246140

Bulage L, Ssewanyana I, Nankabirwa V, Nsubuga F, Kihembo C, Pande G, et al.
Factors associated with virological non-suppression among HIV-positive patients
on antiretroviral therapy in Uganda, August 2014—July 2015. BMC Infect Dis,
2017. 17(1): 326. Available from: https://doi.org/10.1186/s12879-017-2428-3

World Health Organization. fact sheets - HIV drug resistance. 2020. Available
from: https://www.who.int/news-room/fact-sheets/detail/hiv-drug-resistance

World Health Organization. Global strategy for the surveillance and monitoring of
HIV drug resistance 2012. Available from:
file:///C:/Users/user/Downloads/9789241504768 eng.pdf

World Health Organization. Global action plan for HIV drug resistance 2016-2021
Brief. Available from: https://www.who.int/hiv/pub/drugresistance/hiv-drug-
resistance-brief-2016/en/

Lindman J, Djalo MA, Biai A, Ménsson F, Esbjornsson J, Jansson M, et al. The
HIV care continuum and HIV-1 drug resistance among female sex workers: A key
population in Guinea-Bissau. AIDS Res Ther, 2020. 17(1): 1-11.

Grant-McAuley W, Fogel JM, Galai N, Clarke W, Breaud A, Marzinke MA, et al.
Antiretroviral drug use and HIV drug resistance in female sex workers in Tanzania
and the Dominican Republic. PLoS One, 2020. 15: 1-17. Available from:
http://dx.doi.org/10.1371/journal.pone.0240890

Lancaster KE, Cernigliaro D, Zulliger R, Fleming PF. HIV care and treatment
experiences among female sex workers living with HIV in sub-Saharan Africa: A
systematic review. Afi J AIDS Res, 2016. 15(4): 377-386. Available from:




105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

https://pubmed.ncbi.nlm.nih.gov/27974017

Federal minister of health of Ethiopia. Implementation manual for pre — exposure
prophylaxis (PrEP ) of HIV infection. 2019. Available from:
http://repository.iifphc.org/bitstream/handle/123456789/1008/PrEP
Implementation manual.pdf?sequence=1&isAllowed=y

Koechlin FM, Fonner VA, Dalglish SL, O’Reilly KR, Baggaley R, Grant RM, et
al. Values and Preferences on the Use of Oral Pre-exposure Prophylaxis (PrEP) for
HIV Prevention Among Multiple Populations: A Systematic Review of the
Literature. AIDS Behav, 2017. 21(5): 1325-1335.

JSI Research & Training institute. Generating demand for PrEP: A desk rview.
2019. Available from:
https://publications.jsi.com/JSTInternet/Inc/Common/_download_pub.cfm?id=2283
2&lid=3

Eakle R, Bourne A, Mbogua J, Mutanha N, Rees H. Exploring acceptability of oral
PrEP prior to implementation among female sex workers in South Africa. J Int
AIDS Soc, 2018. 21(2): €25081. Available from:
https://pubmed.ncbi.nlm.nih.gov/29457868

Pillay D, Stankevitz K, Lanham M, Ridgeway K, Murire M, Briedenhann E, et al.
Factors influencing uptake, continuation, and discontinuation of oral PrEP among
clients at sex worker and MSM facilities in South Africa. PLoS One, 2020. 15(4):
1-19. Available from: http://dx.doi.org/10.1371/journal.pone.0228620
Bronfenbrenner U. Toward an experimental ecology of human development. Am
Psychol, 1977. 32(7): 513.

Bronfenbrenner U. Ecology of the family as a context for human development:
Research perspectives. Evelopmental Psychol, 1986. 22(6): 723—742.
Bronfenbrenner U. Making human beings human: Bioecological perspectives on
human development. 2005.

Permata YL. HIV prevention in female sex workers. 2014. Available from:
https://bibalex.org/baifa/Attachment/Documents/ilgfSRvuSR _2016110816555290
9.pdf

Szwarcwald CL, Damacena GN, de Souza-Jinior PRB, Guimariaes MDC, de
Almeida W da S, de Souza Ferreira AP, et al. Factors associated with HIV
infection among female sex workers in Brazil. Medicine (Baltimore), 2018.
97(1S). Available from: https://journals.lww.com/md-
journal/Fulltext/2018/05251/Factors_associated with HIV_infection among_fem

ale.1.aspx

Nyagero J, Wangila S, Kutai V, Olango S. Behaviour change and associated
factors among female sex workers in Kenya. Pan Afi Med J, 2012. 13(1): 16.
Available from: https://pubmed.ncbi.nlm.nih.gov/23467892

Shushtari ZJ, Hosseini SA, Sajjadi H, Salimi Y, Latkin C, Snijders TAB. Social

network and HIV risk behaviors in female sex workers: A systematic review. BMC
Public Health, 2018. 18(1): 1-16.

Larios SE, Lozada R, Strathdee SA, Semple SJ, Roesch S, Staines H, et al. An
exploration of contextual factors that influence HIV risk in female sex workers in

73



118.

119.

120.

121.

122.
123.

124.

125.

126.

127.

128.

129.

130.

131.

74

Mexico: The Social Ecological Model applied to HIV risk behaviors. AIDS care,
2009 . 21(10): 1335-1342. Available from:
https://pubmed.ncbi.nlm.nih.gov/19370470

Footer KHA, Park JN, Allen ST, Decker MR, Silberzahn BE, Huettner S, et al.
Police-related correlates of client-perpetrated violence among female sex workers
in Baltimore City, Maryland. Am J Public Health, 2018. 109(2): 289-295.
Available from: https://doi.org/10.2105/AJPH.2018.304809

Global Network of Sex Work Projects. Stigma and discrimination experienced by
Sex Workers Living with HIV. 2015. p. 14. Available from:
https://www.nswp.org/sites/nswp.org/files/Stigma_and_Discrimination_Experienc
ed by Sex Workers Living_with HIV.NSWP - December 2015.pdf

Federal HIV/AIDS Prevention and Control Office. HIV/AIDS in Ethiopia: An
epidemiological synthesis. 2014. Available from:
https://www.researchgate.net/publication/328861250_HIVAIDS in_Ethiopia An_
Epidemiological_Synthesis

Worldbank.org. The world bank in Ethiopia [Internet]. The World Bank Group,
2021. Available from: https://www.worldbank.org/en/country/ethiopia/overview#1

Mertens DM. Mixed methods. Rev Qual Res Soc Sci, 2013. 139—150.

Heckathorn DD. Respondent-driven sampling: A new approach to the study of
hidden populations. Soc Probl, 1997. 44(2): 174—199. Available from:
https://doi.org/10.2307/3096941

Abdul-Quader AS, Heckathorn DD, McKnight C, Bramson H, Nemeth C, Sabin K,
et al. Effectiveness of respondent-driven sampling for recruiting drug users in New
York City: findings from a pilot study. J Urban Health, 2006. 83(3): 459-476.
Available from: https://pubmed.ncbi.nlm.nih.gov/16739048

World Health Organization. Indicator code book global information system on
alcohol and health [Internet]. 2014. Available from:
http://www.who.int/substance_abuse/activities/gisah_indicatorbook.pdf?ua=1

Hossjer O, Kockum I, Alfredsson L, Hedstrom AK, Olsson T, Lekman M. A
general framework for and new normalization of attributable proportion.
Epidemiol Method, 2017; 6(1).

Bennett DE, Myatt M, Bertagnolio S, Sutherland D, Gilks CF. Recommendations
for surveillance of transmitted HIV drug resistance in countries scaling up
antiretroviral treatment. Antivir Ther, 2008. 13(Suppl 2:25-36): 25-36.

Liu TF, Shafer RW. Web resources for HIV type 1 genotypic-resistance test
interpretation. Clin Infect Dis, 2006. 42(11): 1608-1618.

Graneheim UH, Lundman B. Qualitative content analysis in nursing research:
Concepts, procedures and measures to achieve trustworthiness. Nurse Educ Today,
2004. 24(2): 105-12. Available from: https://doi.org/10.1016/j.nedt.2003.10.001
Varkey B. Principles of clinical ethics and their application to practice. Med Princ
Pract, 2021. 30(1): 17-28.

Woldemeskel BA, Kwaa AK, Blankson JN. Viral reservoirs in elite controllers of
HIV-1 infection: Implications for HIV cure strategies. EBioMedicine, 2020. 62:
103118. Available from: https://doi.org/10.1016/j.ebiom.2020.103118




132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Lima FS da S, Merchan-Hamann E, Urdaneta M, Damacena GN, Szwarcwald CL.
Factors associated with violence against female sex workers in ten Brazilian cities.
Cad Saude Publica, 2017. 33(2): 1-15. Available from:
https://doi.org/10.1590/0102-311X00157815

Hendrickson ZM, Leddy AM, Galai N, Mbwambo JK, Likindikoki S, Kerrigan
DL. Work-related mobility and experiences of gender-based violence among
female sex workers in Iringa, Tanzania: A crosssectional analysis of baseline data
from Project Shikamana. BMJ Open, 2018. 8(9): 1-11.

Deering KN, Amin A, Shoveller J, Nesbitt A, Garcia-Moreno C, Duff P, et al. A
systematic review of the correlates of violence against sex workers. Am J Public
Health, 2014. 104(5): 42-54. Available from:
https://pubmed.ncbi.nlm.nih.gov/24625169

Okafor UO, Crutzen R, Ifeanyi O, Adebajo S, Van den Borne H. HIV prevalence
and high-risk behaviour of young brothel and non-brothel based female sex
workers in Nigeria. BMC Res Notes,2017. 10(1): 380. Available from:
https://doi.org/10.1186/s13104-017-2712-8

Onyango MA, Sylvester J, Agyarko-Poku T, Akuoko K, Opoku KB, Adu-Sarkodie
Y, et al. “It’s All About Making a Life”: Young Female Sex Workers Vulnerability
to HIV and Prevention Needs in Kumasi, Ghana. A Qualitative Study. JAIDS
Journal of Acquired Immune Deficiency Syndromes 2012. 68: S131-S137.
Available from: https://www.researchgate.net/profile/Monica-
Onyango/publication/305225942 0122 Understanding the relationship dynamic
s between female sex workers and their intimate partners in kumasi ghana/li
nks/5¢03a868299bfl1a3c15d8e13/0122-Understanding-the-relationship-dynamics-
between-female-sex-workers-and-their-intimate-partners-in-kumasi-ghana.pdf

UNAIDS. Get on the Fast-Track, The life-cycle approach to HIV, Finding
solutions for everyone at every stage of life. 2016. Available from:
https://www.unaids.org/sites/default/files/media_asset/Get-on-the-Fast-

Track en.pdf

Corbin WR, Gearhardt A, Fromme K. Stimulant alcohol effects prime within
session drinking behavior. Psychopharmacology (Berl), 2008 . 197(2): 327-337.
Available from: https://pubmed.ncbi.nlm.nih.gov/18084744

Strada L, Alliance G, Metropolitan L. The Health risks and consequences of

trafficking in women and adolescents trafficking in women and adolescents.
London School of Hygiene & Tropical Medicine. 2003.

Silverman JG, Raj A, Cheng DM, Decker MR, Coleman S, Bridden C, et al. Sex
trafficking and initiation-related violence, alcohol use, and HIV risk among HIV-
infected female sex workers in Mumbeai, India. J Infect Dis, 2011. 204(suppl_5):

S1229-1234.

Akers-Douglas L. Trauma and coping. PQDT-UK Irel. 2011. Available from:
https://search.proquest.com/docview/1415312356?accountid=14685%5Cnhttp://w
k6kg9sd8m.search.serialssolutions.com/?ctx _ver=739.88-

2004 &ctx_enc=info:ofi/enc:UTF-

8&rfr id=info:sid/ProQuest+Dissertations+%26+Theses%3A+UK+%26+Ireland&
rft val fmt=info:ofi/fmt:ke

75



142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

76

Floyd LJ, Hedden S, Lawson A, Salama C, Moleko AG, Latimer W. The
association between poly-substance use, coping, and sex trade among black South
African substance users. Subst Use Misuse, 2010 . 45(12): 1971-1987.

Nelson E-UE. Sex work, drug use and sexual health risks: occupational norms
among brothel-based sex workers in a Nigerian city. African Jorunal Drug Alcohol
Stud, 2012. 11(2).

Deering KN, Bhattacharjee P, Mohan HL, Bradley J, Shannon K, Boily M-C, et al.
Violence and HIV risk among female sex workers in Southern India. Sex Transm
Dis, 2013. 40(2).

Masvawure TB, Mantell JE, Tocco JU, Gichangi P, Restar A, Chabeda SV, et al.
Intentional and Unintentional Condom Breakage and Slippage in the Sexual

Interactions of Female and Male Sex Workers and Clients in Mombasa, Kenya.
AIDS Behav, 2018. 22(2): 637-648. Available from:

https://pubmed.ncbi.nlm.nih.gov/28975484

Gertler P, Shah M, Bertozzi SM. Risky Business: The market for unprotected
commercial sex. J Polit Econ, 2005. 113(3).

Deering KN, Lyons T, Feng CX, Nosyk B, Strathdee SA, Montaner JSG, et al.
Client demands for unsafe sex: the socioeconomic risk environment for HIV
among street and off-street sex workers. J Acquir Immune Defic Syndr, 2013.
63(4): 522-531.

Selvey LA, Hallett J, McCausland K, Bates J, Donovan B, Lobo R. Declining
Condom Use Among Sex Workers in Western Australia. Front Public Heal, 2018.
6:342. Available from:
https://www.frontiersin.org/article/10.3389/fpubh.2018.00342

UNAIDS. Oral pre-exposure prophylaxis questions and answers [Internet]. 2015.
Available from:
https://www.unaids.org/sites/default/files/media_asset/UNAIDS JC2765_en.pdf

Mudzviti T, Dhliwayo A, Chingombe B, Ngara B, Monera-Penduka TG, Maponga
CC, et al. Perspectives on oral pre-exposure prophylaxis use amongst female sex
workers in Harare, Zimbabwe. South Afr J HIV Med, 2020. 21(1): 1-6.

Baldwin A, Light B, Allison WE. Pre-Exposure Prophylaxis (PrEP) for HIV
Infection in Cisgender and Transgender Women in the U.S.: A Narrative Review
of the Literature. Arch Sex Behav, 2021. 50(4): 1713—1728. Available from:
https://doi.org/10.1007/s10508-020-01903-8

Smith DK, Toledo L, Smith DJ, Adams MA, Rothenberg R. Attitudes and program
preferences of African-American urban young adults about pre-exposure
prophylaxis (PrEP). AIDS Educ Prev, 2012. 24(5): 408-421.

Syvertsen JL, Robertson Bazzi AM, Scheibe A, Adebajo S, Strathdee SA,
Wechsberg WM. The promise and peril of pre-exposure prophylaxis (PrEP): using
social science to inform prep interventions among female sex workers. AfiJ
Reprod Health, 2014. 18(3): 74-83.

Emmanuel G, Folayan M, Undelikwe G, Ochonye B, Jayeoba T, Yusuf A, et al.
Community perspectives on barriers and challenges to HIV pre-exposure
prophylaxis access by men who have sex with men and female sex workers access




155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

in Nigeria. BMC Public Health, 2020. 20(1): 1-10.

Clutter DS, Jordan MR, Bertagnolio S, Shafer RW. HIV-1 drug resistance and
resistance testing. Infect Genet Evol, 2016. 46: 292-307. Available from:
https://www.sciencedirect.com/science/article/pii/S1567134816303690

Arimide DA, Abebe A, Kebede Y, Adugna F, Tilahun T, Kassa D, et al. HIV-
genetic diversity and drug resistance transmission clusters in Gondar, Northern
Ethiopia, 2003-2013. PLoS One, 2018. 13(10): 2003-2013.

Namale G, Kamacooko O, Bagiire D, Mayanja Y, Abaasa A, Kilembe W, et al.
Sustained virological response and drug resistance among female sex workers
living with HIV on antiretroviral therapy in Kampala, Uganda: a cross-sectional
study. Sex Transm Infect, 2019. 95(6): 405-411. Available from:
https://sti.bmj.com/content/95/6/405

Lyttle PH, Thompson SC. Maintaining sexual health in commercial sexworkers in
Australia: condom effectiveness,screening, and management after
acquiringsexually transmissible infections. Aust N Z J Public Health, 2004. 28(4).
Available from: https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1467-
842X.2004.tb00443 .x

Hipp L, Social B. How to implement respondent-driven sampling in practice:
Insights from surveying 24-hour migrant home care workers. Survey Methods:
Insights from the Field, 2019. Available from:
https://surveyinsights.org/?p=12000

Alexander L, Lopes B, Ricchetti-masterson K, Yeatts K. Confounding Bias, Part I
Second. In: UNC Gillings School of Global Public Health:Eric Notebook. 2009.
Available from:
https://sph.unc.edu/wpcontent/uploads/sites/112/2015/07/nciph_ERIC11.pdf

Jager KJ, Zoccali C, MacLeod A, Dekker FW. Confounding: What it is and how to
deal with it. Kidney Int, 2008. 73(3): 256-260. Available from:
https://www.sciencedirect.com/science/article/pii/S0085253815529748

Sciences S, Work S, Correspondence UK. The advantages and disadvantages of
using qualitative and quantitative approaches and methods in language “ testing
and assessment ” research : A literature review. Journal of Education and
Learning, 2017. 6(1): 102—-112.

Maxwell JA. The Importance of Qualitative Research for Causal Explanation in
Education. Qual Ing, 2012. 18(8): 655-661. Available from:
https://doi.org/10.1177/1077800412452856

Guba EG, Lincoln YS. Fourth Generation Evaluation. first. SAGE Publications;
1989.

Manen M van. Researching lived experience human science for an action sensitive
pedagogy. Aithouse Press, 1997

Korstjens I, Moser A. Series: Practical guidance to qualitative research. Part 4:
Trustworthiness and publishing. Eur J Gen Pract, 2018. 24(1): 120-124. Available
from: https://www.tandfonline.com/doi/pdf/10.1080/13814788.2017.1375092

77



78



Appendix

Appendix I: Structured questioners — Paper I, II, 111

SECTION 1. Screening interview

Woman 1

Q.N Questions and filters Coding & response categories skip to
10101 Respondent ID Site ID |__|__|
Study Type ID |__|__|
SubjectID |__|__|_|
Consent Signed 1
Accept not signed 2
Refused 3
Entry type Interview 1
Lab result 2
10102 Interviewer ID [
10103 Location Addis ababa 1
Bahir dar 2
Hawassa 3
Mekele 4
Gambella 5
Adama 6
Kombolcha 7
samera-logia 8
Metema 9
Shashemene 10
Diredawa 11
10104 Date (Ethiopian) DD----MM----YY----
10105 TIME(24 hours) started HH - M----me-
Coupon number | e
Eligibility Criteria
10106 Have you been living in this town for at least Yes 1 No 2
the last 30 days’? Ineligible
10107 Have you exchanged sex for money or for YES 1
other benefit in this town in the last 30 days? NO 2 Ineligible
10108 How many different men have you sold sex in
this town in the last 7 days? if no register 000
10109 How many different men have you sold sex in
this town in the last 30 days? 001 - 003 Ineligible
10110 How old areyou? | e If age <15 Ineligible
If the respondent is the seed Skip to 10114
10111
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Was the person who gave the coupon to you a
woman or a man? Man 2 Ineligible
10112 Do you know this person by name or by sight? YES 1
PROBE: is this friend or acquaintance? NO 2 Ineligible
10113 How did you get this coupon? From another sex worker 1
Do not read the response category From someone else 2 Ineligible
Found on the ground 3 Ineligible
Others 4 Ineligible
Before we started this survey we distributed a YES, | received and have it with me
keychain. Did you receive a keychain? 1 10116
YES, | received but do not have it with
[Make clear to respondent that this answer will me 2
not affect their participation] NO, | did not receive 3 10116
If yes, ask her to show it.
10115 If respondent says yes but did not bring it, Chooses correct keychain 1
show 5 sample key chains and ask her to pick Chooses an incorrect one 2
out the correct one. ,
Doesn’t choose anyone 3
10116 Are you a member of a [Sex worker Yes 1
association] No 2
Is the respondent Eligible 1
Ineligible 2

Network questions

I would like to first ask you some questions about other FSW that you may know. Please remember that no one will
be able to find out what you tell me, so please be truthful in your answers

80

Think about the kind of people we are looking for in this survey (FSW in this city). Think
about the people you know by name or sight who would be the right people to join the
survey.
10117 How many of these friends and acquaintances
who are 15 years & above have you seen in
the last 7 days? Average number [_|_|_]
(Probe and make sure you get the recruit’s
best guess)
10118 How many of these friends and acquaintances
who are 15 years & above have you seen in Average number [ | | ]
the last 30 days?
(Probe and make sure you get the recruit's
best guess)
SECTION 2. Background Characteristics
10201 In which region were you born? Ambhara 1
Oromia 2
Snnpr 3
Tigrai 4
Addis Ababa 5
Dire Dawa 6
Harar 7
Afar 8
Somali 9
Benish.-Gumuz 10
Gambela 11
Outside Ethiopia 12
10202 What is your nationality? Ethiopian 1
Eritrean 2




Somalian 3
Sudanese 4
Kenyan 5
Djibuti 6

Other country 7

10203 What is the highest grade of schooling you No education 0
attained? Non-formal education 1
Primary 1% cycle 2
Primary 2™ cycle 3
Secondary school 4
Secondary preparatory 5
TVET 6
College diploma 7
Degree & above 8
No response 9
10204 At what age did you start sexual intercourse? Ageinyears |_|_|
Don’t know 98
Refused to answer 99
10205 What is your current marital status? Skip to
Never married 1 10208
Married 2
Cohabitation 3
Divorced 4 10207
Separated 5 10208
Widowed 6 10207
Refused to answer 9 10208
10206 How old were you when you first
married/began cohabiting?
Probe ||| AGE
Don’t know 98
Refused to answer 99
10207 How old were you when you first widowed || AGE
/divorced? | have never beenwidowed/divorced 97
Don’t know 98
Refused to answer 99
10208 Have you ever given birth? Yes 1
No 2 10211
10209 If Yes, How many of your children are 1 10211
surviving? °
None 00
10210 How many live together with you now? |
None 00
Are you currently using a modern contraceptive | None 1
(besides condoms)? PILL 2
IUD 3
Inject able 4
Implant 5
Sterilization 6
Emergency contraceptives 7
10212 Many sex workers became pregnant as the

result of their work and have to abort. How
many pregnancies like this have you
terminated?

|
None 00
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SECTION 3.

Transition to sex work

10301

How old were you when you first started selling
sex on a regular basis?

Age in completed years
Don’t remember 97

10302

What was your marital status when you first
started selling on a regular basis?

Never married 1
Currently married 2
Cohabitation 3
Divorced 4
Separated 5

Widowed 6
Refused to answer 9

10303

Did you have a job before started selling sex?
What was your job immediately before you
started selling sex?

None O

House maid 1
Bar/hotel/entertainment 2
retail/trade 3
Farming/livestock 4

Other skilled manual 5
Other skilled non-manual 6
Other unskilled manual 7
Student 8

House wife 9

Don’t know 98

refused to answer 99

10304

Would you say someone forced you into selling
sex?

No one 0

Middle person 1
Boss 2
Friends/co-workers 3
Sexual partner 4
Family members 5
others 6

10305

Some people get cheated into sex work. Did
this happen to you? If so, who cheated you?

No one 0

Middle person 1
Boss 2
Friends/co-workers 3
Sexual partner 4

Family members 5
others 6
Refused to response 9

10306

Was there anyone who influenced you to start
selling sex?

No one 0

Middle person 1

Boss 2
Friends/co-workers 3
Sexual partner 4
Family members 5
Others 6

Refused to response 9

10307

Why did you start selling sex?

Circle all mentioned

To help my families/children 1

To get better income 2

Due to my parents death 3

Divorced with my husband 4

Quarrel with family 5
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No other option or job 6

Due to debts of money 7

SECTION 4.

Mobility and current work

10401 How long ago did you move to this city? 0 to 3 months 1
4 to 6 months 2
7 to 12 months 3
13 to 23 months 4
2 and above years 5
| was born here and did not move 6
10402 How many different cities or towns have you sold (-
sex in the last 3 years? (including current city/town)
Don’t remember 97
10403 What types of areas have you sold sex in? Addis ababa 1

READ LIST

Circle all mentioned

Other regional capitals 2

Other cities or towns 3

Construction sites 4
Rural area 5

Current work environment

10404 How/Where do you usually meet your clients to | Bar/ hotel 0
sell sex? Local drink house (Arakebet, Tellabet,
Tejbet) 1
Restaurant/cafe /cake bet 2
Spa / massage / beauty 3
Own home 4
Red light 5
Street 6
Sms/ phone 7
Internet 8
Other 9
10405 Do you do any additional work there besides Yes 1
selling sex? Skip to 10407
No 2
10406 Do you do any other kind of regular work to None 1
earn money? If so what is your main job? Paid house maid 2
Bar/hotel/entertainment 3
Retail/trade 4
Farming/livestock 5
Other skilled manual 6
Other skilled non-manual 7
Other unskilled manual 8
10407 How muc?h do you earn on average in a month L L || ETB
from selling sex?
1040 How much money do you earn in average in a
8 month from your other sources besides selling
sex? ||| ETB
Are you obliged to share income from sex with No one 1
10409 anyone? With mostly who? Owner of workplace 2

Middle person 3
Regular sexual partner 4
Family 5
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Others 6

10410

Do you provide any regular financial or other
support to anyone (including children)? Who
do you support? PROBE: Anyone else?

CIRCLE ALL MENTIONED

No one 1
Children 2
Parents 3
Siblings 4
Other relatives 5
Spouse 6
Friends 7
Others 8

10411

10411

Do you save money regularly? If yes how do
you save money?

I don’t save 1

Kept in bank 2

Equb 3

Saving & credit enterprise 4
Keep at home 5

Keepingwith relatives/friends/boss
Other 7

10412

Do you currently have any debts that will take
you more than one month to repay?

Yes 1
No 2
Refused to answer 9

SECTION 5.

Exposure To Sexual Risk : General

Last paying partner

Think of the most recent paying sexual partner you had:

10501

What is your last paying partner’s occupation?

Unemployed 0

Civil servant 1
Transport worker 2
Daily laborer 3
Student 4

Farmer 5

Uniformed service 6
Business/trade/retail 7

Others 8
Don’t know 9

10502

The last time you had sex with this partner, had
the partner been drinking? A little or a lot?

Not drinking 1
Drinking a little 2
Drinking alot 3
Don’t know 8

10503

The last time you had sex with this partner, had
you been drinking? A little or a lot?

Not drinking 1
Drinking a little 2
Drinking a lot 3
Don’t know 8

10504

Did you use condom in the last sexual
intercourse?

Yes 1
No 2
Don’t remember 7

10506

10506

10505

Why didn’t you use condom?

Condom was not available 1

Paid me more to not use a condom 2

Too expensive 3

Partner objection 4

Used other contraceptive 5

Forced by partner 6
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Didn’t think it was necessary 7

10506 Has a condom broke or failed anytime in the Yes 1
last 30 days with any paying client? No 2
Don’t remember 7
10507 With how many different paying partners did
you have sex without condoms in the last 30
days? |||
10508 It is common for some clients to ask for anal Yes, in the last 30 days 1
sex that means man inserts his penis in your Yes, before last 30 days 2
anus.
Have you ever had anal sex with a client? Never 3 10601
When? Refused to respond 9 10601
10509 Did you use condom the last time you had anal Yes 1
sex? No 2
SECTION 6. Exposure to sexual risk: non-paying partners
Now | want to talk to you about partners who do not usually pay for sex.
10601 How many different sexual partners have you NP VPART | | |
had in the last 30 days who did not pay for
sex? None 00 10603
10602 What is your relationship to the most recent Spouse 1 10604
non-paying partner? Other regular partner 2
One-time partner 3
10603a Do you have a current regular sexual partner? Yes 1 10701
No 2
10603b How long have you been having sexual Days 1 Number
relations with the most recent regular partner? [
CIRCLE UNIT AND ENTER NUMBER Months 2
Years 3
10604 Do you normally live together with this person? Yes 1
No 2
10605 What is your regular non-paying partner Unemployed 0
occupation? Civil servant 1
Transport worker 2
Construction worker/daily laborer 3
Student 4
Farmer 5
Uniformed service 6
Business/trade/retail 7
Others don’t mentioned above 8
Don't know 9
10606 Did you use a condom during the last sexual Yes 1
intercourse with him? No 2
Don’t remember 7
10607 When have you had your last anal sex Yes within the last12 months 1
experience with a non- paying partner? Yes before the last 12 months 2 10701
Never 3 10701
Refused to answer 9 10701
10608 How many times did you have anal sex with [
non-paying partners with in the last 3 months? if no 00
10609 Do you use condoms last time you had anal Yes 1
sex (with non-paying partners)? No 2
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SECTION 7.

Alcohol And Khat

10701 How often do you have a drink containing Never 0 10705
alcohol? Once a month or less 1
2 — 4 times a month 2
2-3timesaweek 3
4 or more aweek 4
10702 How many standard drinks containing alcohol 1o0or2 0
do you have on typical day? 3ord 1
. .
See the given picture 50r6 2
7t09 3
10 or more 4
10703 How often do you have 6 or more drinks on Never 0
one occasion? Less than once a month 1
Monthly 2
Weekely 3
Daily or almost daily 4
10704 In the last 30 days have you ever drunk so Yes, in last 30 days 1
much that you can’t remember what happened Yes, before last 30 days 2
the next day? '
No 3
Don’t remember 7
10705 How many days in the week do you normally 5-7 days per week 1
chew khat? 3-4 days per week 2
1-2 days per week 3
Less than once a week 4
Never 5
10706 Some people use other drugs besides alcohol never used anydrugs 1
and khat for pleasure. Some are chewing, Chewing drugs 2
some are smoked, and some are injected with
a needle. Smoked drugs 3
What type drugs have you used in the last 30 Other ingestable 4
days? Other injectatable 5
CIRCLE ALL MENTIONED Other 6
SECTION 8. STI
10801 Have you had any unusual vaginal discharge Yes 1
in the past 12 months? No 2
Don’t know 8
Refused to answer 9
10802 Have you had a genital ulcer in the past 12 Yes 1
months? No 2
Don’t know 8
Refused to answer 9
Check if the above Q10801 — 10802 any of
symptom reported
Yes 1 If NO Skip to
No 2 10806
10803 Where did you go first for treatment the last Public hf 1
time you had any of these symptom Private hf 2
Pharmacy 3
Home remedy, traditional or self
treatment 4
STI confidental clinic 5
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| did't seek treatment 6 10806
Don’t/can’t remember 7 10806
10804 What kind of treatment did you receive for your Addis cure kit 1
most recent problem? Pills 2
CIRCLE AL MENTIONED Injection 3
Herbal remedies 4
10805 Have you ever experienced any dishonor/ No discrimination 1
discrimination from health care providers asa | | public hf 2
result of selling sex? Which health care .
providers? In private hf 3
In pharmacy 4
In traditional/herbalist 5
Don’t remember 7
10806 For each of the following groups, say whether 1=Accepted, 2=Neutral, 3= Rejected,
you feel accepted, neutral, or rejected by most 4=D k
people because of the work that you do? Local police
1 2 3 4
CIRCLE Health workers
1 2 3 4
Work mates
1 2 3 4
Other community members
1 2 34
Family at home
1.2 3 4
SECTION 9. Sexual violence
Now I'd like to ask you some questions about sexual violence and rape. With rape we mean
when a man either forces or threatens to hurt you to have vaginal or anal sex against your
will.
10901 Never 0
H b hvsicallv beaten b Yes, by a paying partner 1
ave you ever been physically beaten by a ;
sexual partner or client in the last 12 months? Yes, by non paying partner 2
By both 4
Refused to answer 9
10902 Have you ever been raped or forced to have No 0 11001
sex against your will since you start selling By paying client 1
sex? By who raped most recently? .
By non-paying partner 2
By employer 3
By policeman 4
Middle man 5
Someone you didn’t know 6
Others 7
Refused to respond 9
10903 The last time you were raped did you report to Yes 1
the police? No 2
Refused to answer 9
10904 The last time you were raped did you seek Yes 1
health care/treatment? No 2
Refused to answer 9
SECTION10. Knowledge And Attitudes Towards Hiv/Aids
Please indicate the main ways a person can Abstaining 1
protect her/himself against HIV infection? Being faithful to one partner 2
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Proper and consistent condom use 3

11001 PROBE: Any other? Not sharing needles/sharps 4
CIRCLE ALL MENTIONED

Have partner get tested 5

Avoiding contact with body fluid of
infected 6

Misconceptions 7

11002 Can the virus that causes AIDS be transmitted
from a mother to her baby during pregnancy? During pregnancy 1
During delivery? During breast feeding? Circle During delivery 2
all answered

During breast feeding 3

Do you mostly agree or disagree with the following statements:
Interviewer: be sure to read the questions in a non-biased way (do not make it clear which is
the “right” answer)

11003 “I am not as careful about HIV and sex now Agree 1
because there is better treatment for AIDS”

Disagree 2
Unsure 7
11004 Once you have unprotected sex with someone, Agree 1
there is no reason to use condoms again to Disagree 2
prevent HIV with that person.
Unsure 7
SECTION 11. HIV Counselling And Testing
11101 HOW LONG AGO WERE YOU LAST Months |__|_|_|
TESTED and received for HIV? Never tested 000 11201

Don’t remember 997

Refused to answer 999 11201

11102 How many times have you tested your HIV
status in the last 12 Months?

Don’t remember 97
Refused to answer 99

11103 Where did you test for HIV most recently? Public hf 1

Private hf 2

Ngo hf 3

Confidential sti clinic 4
Mobile vct service 5
Hews/health post 6
Don’t know 8

Refused to answer 9

11104 Has your current regular partner ever shared
his HIV results with you?
Yes 1
No 2 11106
No regular partner 3 11106
11105 As far as you know, has your current partner Yes 1
ever tested positive for HIV'? No 2
The next questions are important for knowing the quality of care you received.
11106 Have you ever tested positive for the HIV Yes 1
virus?
No 2 11201
Refused to answer 9 11201
11107 Have you disclosed your status to your current Yes 1
regular non-paying partner? No 2

| don’t have non-paying partner 3
Don’t remember 8
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Refused to answer 9

11108 How long ago did you first test HIV positive? Months |__||__|_|
If less than one month 000
Don’t remember 997
Refused to answer 999
11109 Have you ever attended a support group for

HIV positive people? In the last 12 months?

Yes, in last 12 months 1

Yes, but not in last 12 months 2

Never 3

11110 Are you currently taking any Never 1 11201
medication/treatment regularly? Cpt (co-trimoxazole) 2 11201

Select all that apply Art3
Pmtct drugs 4 11201
Herbal 5 11201
Holy water 6 11201
Refused to answer 9 11201

11111 If ART checked, In what month and year did
you start your treatment with ART?

(Ethiopian)

Month |__|_ |

Unsure 97

Refused to answer 99
Year |_|_|_|_|
Unsure 9997

Refused to answer 9999

SECTION 12. Prevention Program Exposure

11201 Where do you usually get condoms?

PROBE: Any place else?
CIRCLE ALL MENTIONED

Public hf 1

Private hf 2

Ngo 3

Bars/hotels/entertainments 4
Shops/kiosks 5

Health extension workers/healthpost 6
Peer outreach 7

Promotional events 8

Partners 9
11202 In the last 30 days have you ever had a sex Yes 1
without condom because you didn't find one? No 2

Don’t remember 7

11203 Have you ever been part of a guided peer Yes, in last 12 months1
group discussion concerning HIV? In the last Yes. before last 12 months2
12 months? ’
Not atall 3
| don’t remember 7
11204 Are you currently a member of any association Yes 1
related to sex work? No 2

Not awar e of the presens of the
association 3

11205 In the last 12 months, have you ever called into
the AIDS hotline (952)?

Yes 1
No 2

11206 Have you ever been a part of any Income
Generation Activity? In the last 12 months?

Yes, in last year 1
Yes, before last year 2
No 3
Unsure 7

&9




| Refused to answer 9

THANK YOU!
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Appendix II: In-depth Interview guide

Introduction: Hello my name is ------- and as per the consent you have given
I would like ask you few questions. Thank you in advance for your
participation.

Objective: To explore the experience of FSWs with regard to risky sexual
behavior, PrEP use and strategies to minimize the risk.

Therefore the interview guide will try to explore
1. What makes you decide to use or not use condom
» Being under the influence of Alcohol/drug( either the FSW
or the client)
» Money issue
» Violence (the client) or other etc...
2. What strategies you use to overcome/minimize the risk (to minimize
sex without condom, which will minimize the exposure to STI/HIV)
3. PrEP use experience

Interviewer Initials:

Date:

Start time

End time:

Participant information

Study number:
Age:
Background

e (an you tell me about yourself and where you come from?
Probe: Marital status? Has Children?

e Can you tell me a bit about your schooling history

e Please tell me how you started getting money in return for sex?
Probe: Age, marital status, prior work experience,

General Introduction
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Selling sex can be a risky business; can you tell me your thoughts
about this?

What sort of worries do you have, and how do you deal with them?
Can you tell me about a typical risky situation? How do you deal
with that sort of situation?

What do you experience as the most difficult challenge with regard
to protecting your own health?

Clients

Next, I would like to discuss about your clients and some challenges you may
have experienced, including physical violence.

Can you tell me a bit about your clients? Their life status, work etc..?
What do you usually look for - in a client?
Probe: tell me Examples of client you have said ‘no’ to? And
Examples of clients you wanted to say ‘no’, but didn’t?
Describe.
Tell me about any experiences you might have had of being forced
to have sex? What was the reason?
Probe: Threatened, Beaten, Raped by a client?
Have you ever heard about women being raped or beaten doing this
work? What do you think was the reason
What do you do to avoid clients that you do not want?

Condom use

In the next section, I’d like to discuss about condoms use and challenges:
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Can you tell me about using condom with your clients?

Probe: Advantage? disadvantages?

How do you handle a situation related with condom?

Probe: slipping or tearing/breakage? How do you think it
happened? How common is that? Did you continue using
condom despite the slippage or tearing? Any other problems?

How do you decide whether to use a condom or not with a client’s?
Probe: what sort of situations might make you reluctant to use
condoms?
How do you negotiate about using condoms with a client; how do
you make sure they are used properly?



Probe: Who normally suggests using a condom? Who buys?
Who puts on? Who takes off? Anything else important to
consider?

How does the type of relationship you have with your customer
affect the use or non-use of condom?

What is your experience with a client who does not want to use
condom?

Probe: Are there differences with different kinds of sex acts? If
you want to use, how did you convince them? What
happened when you refuse to have sex without condom?

Tell me about the time when you wanted to use a condom but
didn’t? What was the reason?
Probe: condom access, fear of the client?

Alcohol

Next, [ would like to discuss about alcohol consumption and challenges

Health

Can you tell me about the influence of alcohol drinking during sex
work

Probe: can you tell me your experience after having excessive
alcohol? Can you tell me your experience with a drunken client? How
does it affect their sexual act?
What do you do to minimize excessive alcohol drinking?

Probe: if you drink too much, if the client drinks too much?
Can you tell me how you manage safe sex after you drink or with a
drunken client?
What kind of support do you think that help you to minimize
excessive alcohol use?

Probe: from whom?

Next, I would like to discuss about health issues and some challenges you
may have experienced.

Can you tell me about the potential health risks connected with your
work?

Can you tell me about your STI infection experience?
How do concerns about STI affect your work condition?
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Probe: How do you minimize your risk? What resources are
available? How accessible are they? How do you use them?
Example?

e How much do you worry about HIV? How serious do you think
HIV infection is these days?

Probe: How do sex workers you know minimize their risk? How
do you minimize your risk? How concerns about HIV do
affected your work? Describe.

Question on PrEP

e What do you know about PrEP?
o Prevention vs treatment
o How does it work?
e Would you please describe your experience being on PrEP?
Probe: stigma; fear of PrEP safety; misconceptions, other?
¢ Did you experience any side effects? How did you cope with them?

Probe: Call the clinic? Came back to the clinic? Consulted a
friend?

e What worries do you have in taking PrEP?
Probe: concerns such as frequency risky (condom less) sex;
fear for stigma/discrimination;

e Do you have problems that influence your adherence? What would
you say could help you to better adhere to PrEP?

Probe: alcohol use, drug abuse; time spent at the clinic;
e What has been the most challenging for you taking PrEP?

Closure
In general is there anything that you want to discuss, that was not covered
during our conversation? Or is there anything you would like to add?”

Conclusion: Thank you very much for your time and for talking with
me.
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ABSTRACT

Objective This study examined the prevalence and
correlates of physical violence and rape among female sex
workers (FSWs) in Ethiopia.

Design A cross-sectional study using respondent-driven
sampling technique.

Setting Eleven major towns in Ethiopia.

Participants 4900 FSWs.

Main outcome measures The prevalence of experiences
of physical beating and rape.

Results Among FSWs, 17.5% reported physical beating
within the last year and 15.2% reported rape since they
started selling sex. FSWs aged 35+ years (AOR 0.59,

95% Cl 0.38 to 0.92) were less exposed to physical beating
than those aged 15-24 years. FSWs working on the street
(AOR 1.92, 95% Cl 1.53 t0 2.39), in red-light houses

(AOR 1.63, 95%Cl 1.12 to 2.38) and in local drinking
houses (AOR 1.35, 95% Cl 1.02 to 1.78) experienced

more physical beating than FSWs working in bars/hotels.
FSWs who consumed alcohol four or more days in a week
(AOR 1.92, 95% Cl 1.21 to 3.04), and who chewed khat
frequently experienced more physical violence. Rape was
associated with having a low monthly income, drinking
alcohol four or more days per week (AOR 2.33, 95%Cl
1.47 to 3.7), experience of heavy episodic drinking in

a month (AOR 1.71, 95% Cl 1.24 to 2.38) and chewing
khat 34 days per week (AOR 2.15, 95%Cl 1.55 to 2.98).
Condom breakage was more frequent among FSWs who
reported both physical beating (AOR 1.51, 95%Cl 1.25 to
1.84) and rape (AOR 1.26, 95%Cl 1.03 to 1.55).
Conclusion FSWs in Ethiopia are vulnerable to physical
and sexual violence, and the risk increases when they are
younger, street-based and high consumers of alcohol or
khat. Therefore, targeted efforts are needed for prevention
and harm reduction.

INTRODUCTION

As per WHO definition, violence is the inten-
tional use of physical force or power against
another person or group, which has a high
likelihood of resulting in injury, death, or
sexual or psychological harm.' Violence
against women is a global phenomenon, as

Strengths and limitations of this study

» The study involves multiple sites (11 large towns)
across the country with a large sample size.

» The study used a respondent-driven sampling, a
technique that is recommended for hard to reach
populations.

» Sexual and physical violence are sensitive topics
that are subject to underreporting because of social
desirability bias.

» Recall bias could have occurred because partici-
pants were asked about physical violence in the last
year and rape since they started selling sex.

» Due to a cross-sectional study design, the influence
of alcohol use/khat chewing must be interpreted
with caution, since the participants’ current con-
sumption status might not be an accurate indicator
of the consumption status at the time of the violence.

more than one in three women worldwide
is beaten, coerced into sex or abused in her
lifetime.? Furthermore, violence is one of
the main contributors to poor sexual and
reproductive health among women, leading
to unintended pregnancy, self<induced
abortions, gynecological problems, sexual
dysfunction and sexually transmitted infec-
tions (STIs), including HIV.**

In most countries, female sex work is
citherillegal or has an uncertain legal status.
For example, prostitution is not illegal but
approaching sex workers in public is illegal;
this makes authorities reluctant to offer
protection or support, which in turn legit-
imises violence and discrimination against
sex workers.” In the case of Ethiopia, it is
illegal to operate a brothel or procure sex
workers as a commercial activity, but the
sale of sex by women is neither prohibited
nor legally recognised as a profession.’
Female sex workers (FSWs) frequently
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face harassment and violence, not only because of
their illegitimate status but also as a manifestation of
gender inequality and discrimination directed towards
women.”®

Violence against FSWs can be perpetrated by anyone,
including police officers, intimate partners and clients.
In Adama and Mekelle towns in Ethiopia, ~60% and 75%
of FSWs, respectively, reported lifetime violence.” ' In
the same study in Adama, 8% of FSW reported forced sex
since they started sex work.'” In another study conducted
among homeless street females in Bahirdar town, 11.4%
of them reported having been raped during the last
1year period."" In Uganda, 40% of FSWs reported phys-
ical abuse, and 49% had been raped at least once in their
lifetime.'? In another study conducted in Hunan, China
and Karnataka, India, 16% and 9% of FSWs, respectively,
reported work-related violence."” *

Several risk factors have been found to have an asso-
ciation with physical and sexual violence against FSWs.
Socioeconomic characteristics, risky sexual behaviours
and substance abuse are the most mentioned factors
worldwide.” ' 1% A randomised controlled trial study in
Kenya and South Africa showed that alcohol consump-
tion reduction by FSWs had a significant contribution to
violence reduction.'” '® Moreover, establishments where
alcohol and other drugs are consumed are associated
with an increased likelihood of people becoming violent
towards sex workers.® ' However, other studies suggest
that FSWs who work outdoors face more violence than
those who work indoors.?’ %!

Violence towards FSWs may also be associated with
condom use and condom breakage. Studies conducted
among FSWs have found several intentional and uninten-
tional factors associated with condom breakage during
sex work. These factors included being drunk or high on
drugs, wearing unfitting condoms, incorrect condom use
and having violent or rough sex. 2% Moreover, violence
towards FSWs may also be linked to disagreement over
condom use, which increases the risk of acquiring HIV
and other STIs.* **° In Ethiopia, the weighted HIV
prevalence among FSWs is estimated to be 23%,”" while
it is 1.2% in the general population,” which shows the
magnitude of the potential risk exposure among FSWs. In
addition, violence also prevents sex workers from seeking
appropriate health services.” 2 *

In general, 120000-160000 FSWs are estimated to live
in Ethiopia, working in different venues, mainly in bars
and hotels, Key-mebrat (red lighthouses), local drinking
houses and on the street.”’ Currently, the number of
FSWs is growing, with increasing numbers of young girls
entering the sex trade.

This study explores the prevalence and correlates of
physical violence and rape among FSWs in Ethiopia.
Successful strategies for handling the trauma may vary
by the type of violence experienced. Therefore, identi-
fication of risk factors that are specific to various types
of violence has the potential to inform the development
of evidence-based prevention programme. In addition,

generating such types of evidence based on national level
data will help to promote effective prevention for FSWs.

METHODS

Study design

This study was part of a larger study concerning HIV prev-
alence and related risk factors among FSWs and long-dis-
tance drivers that was carried out in Ethiopia in 2014.
A cross-sectional study design using respondent-driven
sampling (RDS) technique was used for data collection.
RDS is a complex sampling method based on a chain-re-
ferral design and recommended for hard-to-reach popu-
lations. At all data collection sites, initial FSW ‘seeds’
were selected to start the sampling process. Seeds were
selected purposively to represent the type of sex worker,
age category and geographic location. They were identi-
fied through formative assessments with key stakeholders
working with FSWs and representatives of FSWs. The
selected seeds were those who were well-connected with
their community and reported large social networks.

A maximum of three recruits per seed was allowed
and only one-time participation was ensured by using a
fingerprintscanning device. Recruitment pattern (who
recruited whom) was tracked and network size was
determined.

Study area, period and population

The study locations were the seven major regional towns
and the four main transport corridor towns. The seven
major regional towns were: Addis Ababa, Bahir Dar,
Mekelle, Hawassa, Adama, Gambela and Dire Dawa. The
four transport corridor towns were Semera-Logia (Addis
Ababa-Djibouti route), Kombolcha (Addis Ababa-Me-
kelle route), Metema (Addis Ababa-Metema route) and
Shashemene (Addis Ababa-Moyale route).

The source populations were all FSWs living in those
selected 11 towns. For the purpose of the study, FSWs
were defined as follows: ‘women who practice sexual
activity with the pre-conditions of financial or in-kind
benefits’. The inclusion criteria were receiving money or
other benefits for sex with four or more people within
the last 30 days, being 15 and above years old, properly
recruited by a peer (presenting with the coupon), and
giving consent both for the interview and blood drawing.

Sample size

The source study protocol calculated that a sample size
of 400 FSWs was needed in each town using anticipated
HIV prevalence of 25%, 6% precision, 95% CI and design
effect of two. However, the number of FSWs who partic-
ipated in each town was not exactly 400, and the total
number of FSWs who participated in the study was 4900.

Data collection procedure

Six seed FSWs were selected to initiate coupon-based
recruitment. Eligible FSWs who provided informed
consent to participate were administered a face-to-face
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interview in a private room by a nurse with a structured
questionnaire in Amharic language. They then provided
blood specimens for HIV, CD4 and viral load testing
in a private room. When the process was completed,
participants were provided with up to three coupons
and instructed to recruit their FSW peers into the
study. To compensate the time and costs of transport, a
primary incentive of 100 ETB (US$5.0) and additional
50 ETB ($2.5) for each eligible peer she enrolled into
the study was given. An electronic data base for tracking
coupons and recruitment was established with partic-
ipant ID, fingerprint code and a preprinted label that
was scanned. The data collection tools and questionnaire
were pretested in a pilot study; feedback from the pilot
study was used to finalise the data collection tools and
field logistic and operational procedures. The question-
naire included: sociodemographic characteristics, sexual
risk exposure, sexual behaviours, condom use, history
of STI symptoms, alcohol and drug use consumption,
violence-related issues, knowledge of HIV transmission
and HIV-testing history.

Variables

Violence was assessed with two dependent variables, which
were physical beating during the last 1 year and rape since
sex selling started. The following questions were asked:
‘When exchanging sex for money during the last 1year,
have you ever been physically beaten by a sexual partner
or client?” and ‘Have you ever been raped or forced to
have sex against your will since you start selling sex?’.
Responses were dichotomised into a yes and no vari-
able for analysis. For both of the questions, all who had
reported beating and rape at least once were considered
as having experienced violence (yes).

The different time periods used to assess experiences
of physical beating and rape were based on the presumed
frequency of the two different types of violence. Physical
beating might occur more frequently, while rape presum-
ably occurs less frequently. Therefore, to measure the
general burden of the two experiences, we specifically
selected the time period that might be appropriate for
the recall of the particular experience.

The independent measures included current age,
monthly income from selling sex, marital status, educa-
tional status, sex-selling venue, khat chewing, alcohol
drinking, HIV status and condom breakage.

Current age was a continuous variable and for the
purpose of analysis categorised as 10-year intervals:
younger,“”24 middle age,%’34 and older one (35+), with
the younger age group used as the reference category.
Monthly income from selling sex was an open-ended
question and for the analysis was categorised into 1000
birr ($50) intervals considering the cost of living in the
country. Educational status was categorised as no formal
education, primary first cycle (grades 1-4), primary
second cycle (grades 5-8) and secondary and above for
analysis, in accordance with the country education system.

In addition, sex workers were categorised based on
their sex-selling venue, where bar/hotel was used as the
reference because it is the most common FSW working
venue. In addition, this venue category has better security
than the other venues, and there were greater numbers of
FSWs in this category.

Alcohol consumption was measured by different indi-
cators, including frequency of alcohol consumption,
number of drinks per specific day and frequency of heavy
episodic drinking (HED) (six or more standard drinks
per day).

Frequency of khat chewing was assessed according to
the number of days that they chewed in a week. Khat
(Catha edulis) is a stimulant leaf, and after chewing khat,
an individual may become talkative, alert, feel excite-
ment, increased self-esteem and increased imagination.31
Khat chewing is also popular among FSWs, as it is a means
to spend the daytime, to be active during the night for sex
work and to socialise with each other.

Data analysis

Statistical analysis was performed using SPSSV.20. Descrip-
tive statistics were used to provide summary measures
(means, frequencies). ORs (crude and adjusted) and
95% CI were obtained using bivariate and multivariate
logistic regression analysis. Those independent variables
significantly associated with the outcome variable in the
bivariate analysis were included in the multivariate anal-
ysis. In addition, correlation analysis was performed to
examine potential multicollinearity; no correlation was
found between the variables. Cases with missing data were
excluded from the analyses. Significance was accepted at
p value <0.05.

During data collection, we did not specifically assess
where FSWs experienced the violence (in the current
town or in another town). Because FSWs are highly
mobile from one town to another, it would be inaccurate
to assume that their experiences of violence occurred
in the town from which they were sampled. Therefore,
during analysis, we did not conduct any statistical analysis
that assessed the contribution of the sampling site (partic-
ipant’s town) to the experience of violence.

Ethical considerations

Permission for data use was obtained from the Ethiopian
Public Health Institute (EPHI). The protocol was cleared
at the Scientific and Ethical Research Office of EPHI,
the Ethiopian Science and Technology Ministry Ethical
Committee and CDC-Atlanta IRB. Individual written
informed consent was obtained from each participant for
the interview and blood sample collection while the study
was conducted.

Patient and public involvement

During the design or implementation of the study, no
patients were involved in the development of the research
question and outcome measures. Nevertheless, due to
the nature of the RDS methodology, an assessment was

Amogne MD, et al. BMJ Open 2019;9:6028247. doi:10.1136/bmjopen-2018-028247

3



conducted to identify seeds and hotspot areas for the
actual data collection. This assessment was conducted
in collaboration with organisations working with FSWs
and an active member of FSWs in those organisations.
The primary results will be disseminate by publication in
peer-reviewed journals and presented at the national level
for stakeholders working with FSWs.

RESULTS

Sociodemographic and other background characteristics

A total of 4900 FSWs participated in the study. Demo-
graphic, socioeconomic and other background char-
acteristics of the participants are shown in table 1. The
majority of the participants were between 15 and 24 years
old with a mean age of 24 years (SD=5.7); 44% of them
were divorced, separated or widowed. A quarter of them
reported being uneducated and 40% of them earned on
average less than $50 per month. Regarding sex selling
starting age, the majority started selling sex between the
ages of 18 and 24 years, although ~25% started before the
age of 18. FSWs work in different eating, drinking and
recreation establishments, as well as other venues; 33%
recruited their clients in bars/hotels, followed by 26.5%
on the street, and 20% in local drinking houses (table 1).

Behavioral and other related factors

Table 2 shows the prevalence of behavioural and
other factors. The majority (70%) of the respondents
consumed alcohol, and of those, 15.8% had drunk so
much on a typical day within the last 30 days that they did
not remember what happened the next day. About half of
the respondents chewed khat, and 23.8% of them chewed
almost every day (5-7 days a week).

Regarding condom use, 25.5% of them reported
condom breakage within the last 30 days prior to the
study. HIV/AIDS status of the respondents was also
assessed and a quarter of them (23%) were HIV positive.
With regard to physical and sexual violence experience,
17.5% of them reported physical beating within the last
12 months and 15.2% reported having been raped since
they started selling sex (table 2).

Bivariate regression analysis outcome

Table 3 shows the bivariate logistic regression results;
each independent variable was analysed separately
against the two outcome variables. The variables that were
significantly associated with physical violence were age,
educational level, average monthly income from selling
sex, current marital status, sex-selling venues, frequency
of alcohol consumption, alcohol containing drinks on a
typical day, frequency of HED, frequency of khat chewing
in a week and condom breakage. Variables significantly
associated with rape were educational level, average
monthly income from selling sex, frequency of alcohol
consumption, alcohol containing drinks on a typical day,
frequency of HED, frequency of khat chewing in a week

Table 1 Distribution of sociodemographic and other
background characteristics among 4900 female sex workers
across 11 towns, Ethiopia

Variable Frequency Percentage

Age (years)
15-24 2831 57.8
25-34 1700 347
35+ 369 75
Total 4900 100.0
Missing 0
Mean age of respondents=24.16
SD=5.7

Educational status
No education 1224 25.0
Primary first cycle (1-4) 764 16.0
Primary second cycle (5-8) 2062 42.0
Secondary and above 831 17.0
Total 4881 100.0
Missing 19

Sex-selling venues
Bar/hotel 1613 33.0
Local drinking houses 983 201
Spa/massage/beauty salon/own 261 5.3

house
Red-light houses 429 8.8
Street 1295 26.5
Other 304 6.2
Total 4885 100.0
Missing 15

Current marital status
Never married 2698 55.2
Married/cohabited 37 0.8
Separated/divorced 1976 40.5
Widowed 173 3.5
Total 4884 100.0
Missing 16

Sex selling starting age
Less than 15 120 25
15-17 1088 22.3
18-24 2864 58.7
25-29 583 12.0
30 and above 220 4.5
Total 4875 100.0
Missing 25

Monthly income from selling sex
Less than 1000 (<$50) 1932 39.6
1001-2000 ($50-$100) 1554 31.8
2001-3000 ($100-$150) 812 16.6
3001-4000 ($150-$200) 318 6.5
4001-5000 ($200-$250) 150 3.1
Above 5000 (>$250) 117 2.4
Total 4883 100.0
Missing 17

4
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Table 2 Behavioural and other related factors among 4900
female sex workers across 11 towns, Ethiopia

Variable Frequency Percentage
Never 1493 30.6
Once a month or less 222 4.5
2-4 days a month 492 10.1
2-3 days a week 1394 28.5
4 or more days a week 1283 26.3
Total 4884 100.0
Missing 16

Alcohol containing drinks on a typical day
1or2 806 23.8
3ord 1383 40.8
5or6 742 21.9
7t09 296 8.7
10 or more 164 4.8
Total 3391 100.0
Missing 0

Frequency of heavy episodic drinking
Never 1863 54.9
Less than monthly 236 7.0
Monthly 299 8.8
Weekly 630 18.6
Daily or almost daily 363 10.7
Total 3391 100.0
Missing 0

Drunk so much and cannot remember what happened the next day
Yes, in last 30 days 534 15.8
Yes, not in last 30 days 233 6.9
No 2609 77.2
Do not remember 4 0.1
Total 3380 100.0
Missing 11

Frequency of khat chewing
Never 2431 49.8
Less than once a week 577 11.8
1-2 days per week 429 8.8
3-4 days per week 284 5.8
5-7 days per week 1162 23.8
Total 4883 100.0
Missing 17

Condom breakage in the last 30 days
Yes 1243 25.5
No 3635 74.5
Total 4878
Missing 22

HIV status
Negative 3708 76.0
Positive 1173 24.0
Total 4881 100.0
Missing 19

Continued

Table 2 Continued

Variable

Frequency Percentage

Ever been raped or forced to have sex since start selling sex

No 4142 84.8
Yes 742 15.2
Total 4884 100.0
Missing 16
Physically beaten in the last 12 months
No 4026 82.5
Yes 855 17.5
Total 4881 100.0
Missing 19

and condom breakage. HIV status was not significantly
associated with either physical violence or rape.

Multivariate analysis of factors associated with physical
violence (physically beaten)

Table 4 shows the results of the multivariate analysis used
to identify factors associated with physical violence after
simultaneously adjusting for all measures included in the
analyses. FSWs aged 35 years or above (AOR 0.59, 95% CI
0.38 to 0.92) were significantly less likely to experience
physical violence when compared with the younger age
group (15-24 years). FSWs who had attended primary
first cycle education (AOR 0.71, 95% CI 0.52 to 0.97)
were also less likely to experience physical beating than
those who reported no education. On the other hand,
FSWs who worked on the street (AOR 1.92, 95% CI 1.53
to 2.39), in red-light houses (AOR 1.63, 95% CI 1.12 to
2.38) and in local drinking houses (AOR 1.35, 95% CI
1.02 to 1.78) had an increased odds of experiencing phys-
ical violence compared with FSWs who worked in bars/
hotels. Moreover, substance use was significantly related
to physical violence. FSWs who consumed alcohol four
or more days in a week (AOR 1.92, 95% CI 1.21 to 3.04),
those who did not remember what happened the next
day due to heavy alcohol consumption both in the last 30
days (AOR 1.98, 95% CI 1.58 to 2.49) and before the last
30 days (AOR 1.85, 95% CI 1.35 to 2.53), and FSWs who
chewed khat 3-4 days per week (AOR 1.58, 95% CI 1.13
to 2.21) and 5-7 days per week (AOR 1.43, 95% CI 1.13
to 1.80) had more likelihood of experiencing physical
violence. Condom breakage experience within the last
30 days prior to the study was also significantly associated
with physical violence (AOR 1.51, 95% CI 1.25 to 1.84).

Multivariate analysis of factors associated with sexual
violence (rape)

Table 5 shows the results of the multivariate logistic
regression analyses used to identify factors that were
significantly associated with rape after simultaneously
adjusting for all measures included in the analyses. FSWs
with a monthly income of $50 to $200 were significanty
less likely to experience rape compared with those with
a monthly income of below $50. Drinking alcohol four
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Physical beating Rape
Variables OR (95%Cl) OR (95%Cl)

15-24*

35+ 0.52 (0.37 to 0.74) 0.88 (0.64 to 1.20)

No education®

Primary second cycle (5-8) 1.35(1.11 to 1.63) 1.08 (0.88 t01.32)

Monthly income from selling sex

1001-2000 birr ($50-$100) 1.44 (1.20 to 1.73) 0.69 (0.58 to 0.85)

3001-4000 birr ($150-$200) 1.61(1.19t02.17) 0.65 (0.46 to 0.92)

Above 5000 birr (>$250) 1.62 (1.01 to 2.58) 0.75 (0.44 to 1.27)

Never married*

Separated/divorced 0.93 (0.80 to 1.09) 1.03 (0.88 to 1.21)

Sex-selling venues

Local drinking houses 0.87 (0.69 to 1.09)

Red-light houses 0.95(0.71 to 1.27) -

Other 1.37 (1.01 to 1.86) -

Never*

2-3 days a week 2.07 (1.66 to 2.57) 1.87 (1.48 to 2.36)

Alcohol containing drinks on a typical day

3ord 1.39 (1.09 to 1.76) 1.16 (0.92 to 1.46)

7t09 2.19 (1.59 to 3.03) 0.98 (0.68 to 1.41)

Frequency of heavy episodic drinking

Less than monthly 1.43 (1.03 to 1.98) 1.39 (0.99 to 1.95)

Continued
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Table 3 Continued

Physical beating Rape
Variables OR (95%Cl) OR (95%Cl)
Weekly 1.73 (1.39t0 2.14) 1.03 (0.80 to 1.31)

Daily or almost daily

1.97 (1.53 to 2.55)

1.69 (1.29 to 2.21)

Drunk so much and cannot remember what happened the next day

No*
Yes, in the last 30 days
Yes, before last 30 days
Frequency of khat chewing in a week
Never*
Less than once a week

2.90 (2.37 to 3.56)
2.22 (1.65 to 2.99)

1.24 (0.96 to 1.60)

1.66 (1.33 t0 2.07)
1.27 (0.91 to 1.78)

0.89 (0.67 to 1.19)

1-2 days per week
3-4 days per week
5-7 days per week

1.67 (1.28 to 2.18)
2.49 (1.87 to 3.34)
2.48 (2.08 to 2.96)

2.89 (2.26 to 3.69)
2.92 (2.19 to 3.89)
1.47 (1.21 to 1.79)

Condom breakage
No*

Yes 1.99 (1.69,2.33)

HIV test result
Negative*
Positive

1.04 (0.88 to 1.24)

1.62 (1.37 to 1.92)

0.88 (0.73 to 1.07)

*Reference category.

or more days per week (AOR 2.33, 95% CI 1.47 to 3.7),
experience of heavy drinking in the last 30 days and not
remembering what happened the next day (AOR 1.34,
95%CI 1.05 to 1.72), experience of HED in a month
(AOR 1.71, 95%CI 1.24 to 2.38), experience of HED
almost daily (AOR 1.49, 95% CI 1.06 to 2.11) and chewing
khat 1-2 days (AOR 2.13, 95% CI 1.61 to 2.83) and 3-4
days (AOR 2.15, 95% CI 1.55 to 2.98) per week were posi-
tively associated with rape. Moreover, condom breakage
(AOR 1.26, 95% CI 1.03 to 1.55) was significantly more
frequent among FSWs who reported rape.

DISCUSSION

According to this study, 17.5% of FSWs in Ethiopia had
been physically beaten within the last 12 months and
15.2% had been raped since they started selling sex.
Age, sex-selling venues and high consumption of alcohol
and khat were significant predictors of physical violence
(beating). On the other hand, the significant predic-
tors of sexual violence (rape) were low income and high
consumption of alcohol and khat.

The prevalence of both physical violence and sexual
violence (rape) was lower than the prevalence found in
studies conductedin Uganda, Ivory(’A()zistandKenya.9123032
However, when compared with the studies conducted in
Adama (Ethiopia), China, India and Mexico, the current
study reported a higher prevalence of both physical and

. 314 33 ; i
sexual violence.!” " ¥ 35 The difference in the defini-

tion of violence used might be one of the possible expla-
nations for the difference between the current result
and those found in other studies in Africa. Most of the
studies assessed all forms of physical and sexual violence
while the current study assessed solely physical beating
and forced penetrative sex (rape). On the other hand,
differences in results across settings might also be due to
differences in background and contextual factors such as
socioeconomic status and cultural aspects.

Several studies showed that younger FSWs are more
exposed to physical and sexual violence' ** in line with
the current findings that younger FSWs (15-24 years)
were at higher risk for physical violence when compared
with their older counterparts (35+ years). Perpetrators
find it easier to manipulate younger FSWs and this might
play a role in their increased exposure to violence. That
younger FSWs are especially vulnerable to violence has
important implications due to the increasing number of
younger FSWs who are entering the sex trade. Therefore,
to minimise the vulnerability of younger FSWs, inter-
vention programme need to create awareness about the
factors that increase the likelihood of violence and to
ensure that younger FSWs are particularly addressed in
such programme.

Even though sex work is not a legally recognised profes-
sion in Ethiopia, most of the establishments where the sex
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Table 4 Multivariate logistic regression analysis of factors
associated with physical violence (physically beaten) in the
last 12 months among female sex workers across 11 towns

in Ethiopia, OR and 95% ClI

Variables

OR (95% Cl)

Age (years)
15-24*
25-34
35+
Educational level
No education®
Primary first cycle (1-4)
Primary second cycle (5-8)
Secondary and above
Monthly income from selling sex
Less than 1000 birr (<$50) *
1001-2000 birr ($50-$100)
2001-3000 birr ($100-$150)
3001-4000 birr ($150-$200)
4001-5000 birr ($200-$250)
Above 5000 birr (>$250)
Current marital status
Never married”
Married/cohabited
Separated/divorced
Widowed
Sex-selling venues
Bar/hotel*
Local drinking houses

Spa/massage/beauty salon/own
house

Red-light houses

Street

Other
Frequency alcohol consumption

Never*

2-4 days a month

2-3 days a week

4 or more days a week
Alcohol containing drinks on a
typical day

1or2*

3or4

5o0r6

7109

10 or more

Frequency of heavy episodic
drinking

1.04 (0.82 to 1.22)
0.59 (0.38 to 0.92)

0.71 (0.52 to 0.97)
0.98 (0.77 to 1.26)
1.14 (0.85 to 1.53)

1.13 (0.90 to 1.41)
1.14 (0.87 to 1.48)
1.12 (0.77 to 1.61)
1.44 (0.93 to 2.24)
1.12 (0.63 to 1.99)

0.68 (0.24 to 1.89)
1.08 (0.88 to 1.29)
0.87 (0.48 to 1.59)

1.35 (1.02 to 1.78)
1.04 (0.58 to 1.84)

1.63 (1.12 to 2.38)
1.92 (1.53 to 2.39)
1.39 (0.98 to 1.99)

1.25 (0.77 to 2.04)
1.32 (0.84 to 2.06)
1.92 (1.21 to 3.04)

1.08 (0.84 to 1.39)
1.15 (0.85 to 1.57)
1.09 (0.74 to 1.64)
1.14 (0.72 to 1.81)

Continued

Table 4 Continued

Variables

OR (95% ClI)

Never*

Less than monthly
Monthly

Weekly

Daily or almost daily

Drunk so much and cannot
remember what happened the next
day

No*

Yes, in the last 30 days

1.07 (0.75 to 1.52)
0.84 (0.59 to 1.18)
1.07 (0.82 to 1.39)
0.99 (0.71 to 1.38)

1.98 (1.58 to 2.49)
Yes, before last 30 days 1.85 (1.35 to 2.53)

Frequency of khat chewing in a
week

Never*

Less than once a week

1-2 days per week

3-4 days per week

5-7 days per week
Condom breakage

No*

Yes 1.51 (1.25 to 1.84)

1.04 (0.77 to 1.42)
1.30 (0.96 to 1.77)
1.58 (1.13 to 2.21)
1.43 (1.13 to 1.80)

*Reference category.

workers are based (hotels, bars/restaurants, nightclubs
and so on) operate legally with working licenses. Never-
theless, some FSWs work on the street and in red-light
houses where they manage their own working area. Conse-
quently, the extent to which physical violence occurs may
vary according to their working area. The present study
revealed that FSWs who mainly work in bars and hotels
face less physical beating when compared with FSWs who
work on the street, in red-light houses and local drinking
houses. This finding is in line with studies conducted in
New York City and England.** This might be due to the
level of protection in their working areas and/or due to
the type of clients who frequents those localities. This
means that engaging bar/hotel managers in the preven-
tion activities could be an additional strategy to decrease
violence against FSWs.

On the other hand, FSWs who work on the street, in
red-light houses and local drinking houses experienced
more violence. Most of these venues are located in the
slum areas of the cities, and such areas are often the focus
of police efforts to control various unwanted activities.
In this regard, FSWs are targets of harassment, physical
violence and arrest by police. The actions of the police
towards FSWs might also serve to legitimise violence
against FSWs in the community (especially among
FSWs residing in slum areas), thus increasing such acts
of violence. Therefore, to minimise the harm in these
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Table 5 Multivariate logistic regression analysis of factors
associated with sexual violence (rape) since sex selling start
among female sex workers across 11 towns in Ethiopia, OR
and 95% Cl

Variables

OR (95% Cl)

Monthly income from selling sex
Less than 1000 birr (<$50) *
1001-2000 birr ($50-$100)
2001-3000 birr ($100-$150)

0.62 (0.49 to 0.77)
0.42 (0.32 t0 0.57)

3001-4000 birr ($150-$200) 0.45 (0.29 to 0.69)
4001-5000 birr ($200-$250) 0.84 (0.53 o 1.33)
Above 5000 birr (>$250) 0.62 (0.34 to 1.15)

Current marital status

Never married*

Married/cohabited 0.57 (0.17 t0 1.97)
Separated/divorced 1.01 (0.83 to 1.22)
Widowed 1.61 (0.98 to 2.63)

Educational level

No Education*

Primary first cycle (1-4) 1.06 (0.79 to 1.43)
0.83 (0.65 to 1.07)

0.92 (0.68 to 1.25)

Primary second cycle (5-8)
Secondary and above
Frequency of alcohol consumption
Never*
2-4 days a month 1.15 (0.69 to 1.89)
1.24 (0.78 to 1.96)

2.33 (1.47 t0 3.73)

2-3 days a week
4 or more days a week

Drunk so much and cannot remember what
happened the next day

No*
Yes, in the last 30 days 1.34 (1.05 t0 1.72)
Yes, before last 30 days 1.07 (0.75 to 1.52)
Frequency of heavy episodic drinking
Never*
Less than monthly
Monthly
Weekly

Daily or almost daily

1.61(1.12102.32)
1.71 (1.24 t0 2.38)
1.04 (0.78 to 1.38)
1.49 (1.06 to 2.11)
Frequency of khat chewing in a week

Never*

Less than once a week 0.83 (0.59 to 1.16)
2.13 (1.61 to 2.83)
2.15 (1.55 t0 2.98)
1.06 (0.83 to 1.36)

1-2 days per week

34 days per week

5-7 days per week
Condom breakage

No*

Yes 1.26 (1.03 to 1.55)

*Reference category.

localities, involving the police force in violence preven-
tion activities is crucial and should be one of the first
step. In addition, a peer education programme led by
the sex workers could be an additional strategy. Such a

programme could help FSWs to create an information
sharing platform to discuss the incidences of violence,
types of perpetrators and so on, which could raise aware-
ness and help them to become more alert.

Furthermore, an association between alcohol use
and higher frequency of physical violence and rape was
reported. In particular, FSWs who consume alcohol
>4 days per week and those with experience of HED were
significantly more likely to experience violence. Several
studies conducted in Ethiopia, Uganda and Kenya also
reported similar ﬁndings.9 101219 A large proportion of
FSWs use alcohol prior to or during sex to help them to
solicit clients and overcome their shyness.”” *® In partic-
ular, high level of alcohol consumption places FSWs at a
disadvantage by intensifying their vulnerability.® Research
reviews also report that alcohol use impairs FSWs’ ability
to detect the risk of violence and increases their vulner-
ability to risk-prone situations.”” *® The consequences of
HED are not just limited to the physical effects of intox-
ication but further expose them to violence and risky
sexual behaviours.

Correspondingly, chewing khat more days in a week
was significantly associated with experience of physical
violence and rape. After chewing khat, some of the users
consume alcohol-containing beverages to decrease the
level of stimulation. Although there is no previous study
on the relationship between khat chewing and expe-
rience of violence among FSWs, most FSWs chew khat
before departing for work. In the bar, they drink alcohol
to minimise the effect, which in turn exposes them to
HED and violence. Further studies should assess the
independent contribution of khat chewing to increasing
violence occurrence.

The extent to which alcohol use and khat chewing are
risk factors for the occurrence of experiences of violence
must be interpreted with caution. Since physical beating
was measured within the last 12 months and rape was
measured since they started selling sex, the participants’
current khat chewing or alcohol consumption status
might not be an accurate indicator of their consump-
tion patterns at the time of the violence. In addition, the
current use of substances might be a means to cope with
the trauma related to the experience of violence.

In addition, the resistance to condom use from clients
and the violence experience may create a difficult situa-
tion for FSWs with regard to the proper use of condoms,
which further exposes FSWs to HIV and other STIs. In
this study, there was a significant relationship between
condom breakage and history of physical beating and
rape. Even though there was no significant association
between HIV and violence, the proportion of HIV positive
FSWs in the sample was high (23%). A study conducted in
Benin reported a similar finding concerning the associa-
tion between condom breakage and violence, but unlike
our study there was a significant association between HIV
and violence experience.”” This finding indicates that
solely providing condoms will not be effective to prevent
HIV and other STIs transmission. Instead, working on
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factors that contribute to improper use of condoms (such
as violence) could be an additional strategy for HIV
prevention programme.

In general, our study demonstrates that sex workers are
particularlyvulnerable to physical beating and rape. Never-
theless, the harm reduction programme among FSWs in
Ethiopia is poor. Given the associations between violence
and unprotected sex, the HIV control programme may
not accomplish its goal of reducing the number of new
infections without also addressing violence. Therefore,
combining both programme could yield better results
with regard to attaining epidemic control as well as
reducing the harm associated with violence. In addition,
this study shows that different factors (such as sex-selling
venues, the age of FSWs, level of alcohol use and so on)
were associated with violence among FSWs, signifying
the need for different approaches to minimise the inci-
dence of violence.” At the individual level, efforts to
reduce violence could focus on developing educational
materials and creating awareness for sex workers about
their legal rights and about how to prevent, reduce and
respond to violence.* In addition, involving the commu-
nity in the prevention programme could play a vital role
especially towards reducing stigma and discrimination
towards FSWs, which in turn would create a suitable envi-
ronment for FSWs to stand up for their rights. Further-
more, involving police and law enforcement authorities
to reduce harassment could play a greater role in violence
reduction.

Finally, there were some similarities but also differences
concerning the predictors of rape and physical violence.
For example, being in the younger age group was a signif-
icant predictor of physical beating but not rape, and
having lower income was associated with rape but not with
physical beating. Nevertheless, based on the current data,
it is difficult to draw any conclusions about why one vari-
able would matter for physical beating but not for rape.
The reasons underlying the differences are currently
unknown, and further research might be required to gain
an understanding of the patterns observed.

Methodological considerations

There are a limited number of studies on violence among
FSWs in Ethiopia and the existing studies are restricted
to one city.”'” One of the strengths of this study is that it
involves multiple sites (11 large towns) across the country.
The second strength is the sampling technique; the
study used a RDS, which is a strategy recommended for
hard-to-reach populations and which is believed to give
a representative sample of the target population. The
third strength is the assessment of FSWs” HIV status on
site using the national testing algorithm. In addition, the
pilot study conducted prior to the actual implementation
added strength to the main study protocol.

This study also had limitations. First, sexual and physical
violence are sensitive topics that are subject to underre-
porting because of social desirability bias. Second, recall
bias could have occurred because participants were asked

about physical violence in the last year and rape since they
started selling sex. We tried to minimise underreporting
through intense interviewer training. In addition, since it
was a cross-sectional study, participants were assessed only
once; thus, it would be difficult to infer the temporal asso-
ciation between a risk factor and the outcome measures,
that is, physical violence and rape.

Furthermore, the results regarding correlates of phys-
ical and sexual violence among FSWs in Ethiopia might
have limited generalisability across settings. However,
these results are likely to be relevant for other FSWs in
other African countries that have a similar setting as Ethi-
opia, and may inform targeted prevention strategies for
this key population.

CONCLUSION

In general, FSWs are vulnerable to physical and sexual
violence, and the risk increases when they are younger,
street-based and are high consumers of alcohol or khat.
Therefore, to reduce physical and sexual violence, strat-
egies to secure and improve their work environment
should be a critical component of targeted interventions.
Increasing awareness regarding the role of khat chewing
and alcohol drinking towards vulnerability to violence
should be an integral component of HIV prevention and
violence reduction programme. In addition, targeted
efforts should be made for the younger FSWs in order to
reduce their vulnerability.
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Abstract

Background

Female sex workers (FSW), due to their working conditions, have an increased likelihood of
heavy episodic drinking (HED), which is associated with risky sexual behavior. Nevertheless
the specific contribution of HED to risky sexual behavior among FSWs in Ethiopia is not well
documented for prevention activities.

Objective

The purpose of this study was to explore the determinants and consequences of HED
among FSWs in Ethiopia.

Methods

A cross-sectional study using respondent-driven sampling was conducted among 4886
FSWs in 11 major towns in Ethiopia in 2014. A structured interview was performed, and
data were examined using descriptive statistics and multiple logistic regression analyses.

Results

Most (66%) FSWs consumed alcohol, and the prevalence of HED was 29.1%. Compared to
street-based FSWs, those who worked in bars/hotels and local drinking houses had 2.19
and 1.29 times higher odds of HED, respectively. FSWs who started selling sex when youn-
ger than 18 years (compared to those who started when older than 25 years) and those who
were forced into selling sex had 1.48 and 2.91 times higher odds of HED, respectively.
FSWs with more income from selling sex and FSWs who chewed khat reported increased
odds of HED. Moreover, FSWs with experience of HED reported 1.27 and 1.44 times higher
odds of physical beating and condom breakage/slippage, respectively. Furthermore, the
population attributable risk fraction of HED among FSWs showed that 6.2% of physical beat-
ing and 8.9% of condom breakage/slippage could be attributed to HED.
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Conclusion

In general, several factors increase the experience of HED, and HED in turn increases the
likelihood of violence and condom breakage. These factors could inform programs and inter-
vention activities among FSWs populations.

Introduction

Excessive use of alcohol has serious social, economic, and health-related consequences [1, 2].
When compared with men, women are more vulnerable to the adverse consequences of alco-
hol use such as violence, unintended pregnancy etc. [3]. Women who are engaged in a stigma-
tized profession such as selling sex may be at increased risk of the negative health effects of
alcohol use [4].

The harms associated with alcohol depend on the volume, frequency of consumption, and
contextual factors [5, 6]. Most FSWs work in alcohol-serving venues (hotels, bars and local
drinking houses), on the street, or in red light houses. Because of their working situation, envi-
ronment, and other factors, FSW's are more exposed to heavy episodic drinking (HED); for
example, FSWs who work in alcohol-serving venues are expected to facilitate alcohol sales [6-
11].

Previous studies show that younger FSW's experience more HED than older FSWs. A study
in China reported that FSWs who started selling sex at a younger age experienced more HED
[11]. FSWs forced into the sex trade also may have increased vulnerability to abusing alcohol
and other substances as a coping mechanism [12, 13].According to studies in Kenya, Philip-
pines and the US Virgin Islands, FSWs who reported alcohol abuse were more likely to report
having used other drugs [10, 14, 15].

In Ethiopia, the stimulant leaf khat (Catha edulis) is popular, although chronic use of khat
or high doses may have adverse health and socioeconomic consequences [16]. Khat chewing
may contribute to reduced productivity, loss of working hours, malnutrition, and diversion of
income, and for chronic users it is associated with hypertension, insomnia, liver toxicity, oral
cancer, loss of appetite, and gastrointestinal effects [17]. When a stimulant such as khat is com-
bined with alcohol, it might mask the effect of alcohol, thereby increasing the chance of HED
[18]. Young people often chew khat during the daytime and go to bars to drink alcohol at
night to purposely reduce the stimulant effect [19]. In Ethiopia, FSW's often chew khat to pass
the time during the day and to increase energy during the night for sex work and to socialize
with other FSWs [19].

The consequences of HED for FSWs are not merely limited to the physical effects of intoxi-
cation on the body but also increase the risk of violence and risky sexual behaviors [15, 20-22].
Studies among FSWs from Malawi, Kenya, China, and South India reported an association
between alcohol use and inconsistent condom use [15, 23-26]. Another study among FSWs in
Kenya also reported that HED (33%) in the past month was significantly associated with
unprotected sex, violence, and sexually transmitted infections [6]. Yet, in the aforementioned
study and another study in Kenya, HED (having >5 drinks) was not found to be significantly
associated with HIV infection [6, 10].

Moreover, excessive alcohol use can impair FSWs’ abilities to detect the risk of violence and
increases their involvement in risk-prone situations [27, 28]. A study in China reported that
FSWs who drank alcohol before sex were significantly more at risk for sexual coercion from
their clients [29]. In addition, a study in Kenya and South Africa also showed that reducing
alcohol consumption among FSWi significantly decreased violence [30, 31].
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In general, studies among FSWs conducted in different countries found that the venue,
income, FSW age, and other related factors were associated with HED among FSW, and those
with HED in turn were exposed to violence and risky sexual behaviors [6, 20, 24, 31].

However, little is known about the determinants and consequences of HED among FSWs in
Ethiopia, although few studies have investigated the potential role of socio-demographic and other
contextual factors [32, 33]. In addition, the relationship between HED and violence and risky sex-
ual behaviors is not well documented in Ethiopia. Therefore, the purpose of this cross-sectional
study was to explore the determinants and consequences of HED among FSWs in Ethiopia.

Methods
Study design

This analysis was part of a larger cross-sectional study concerning HIV prevalence and related
risk factors among FSWs in Ethiopia in 2014. Respondent driven sampling (RDS) was used to
collect the data. RDS is a chain referral sampling technique recommended for hard-to-reach
populations with a mathematical model that weights the sample [34].

Study area, period, and population

The study was conducted in seven major regional towns (Addis Ababa, Mekelle, Bahir Dar,
Adama, DireDawa, Gambela, and Hawassa) and four main transport corridor towns in Ethio-
pia (Metema, Kombolcha, Semera-Logia, and Shashemene). This analysis included all data col-
lected from FSWss living in these 11towns.

For the purposes of this study, we defined FSW as women who practice sexual activity with
the preconditions of financial or in-kind benefits. FSWs were included in the study if they
received money or other benefits for sex with >4 people within the last 30 days, were aged>15
years, were properly recruited by a peer (presented the coupon), and gave consent both for the
interview and blood sample collection.

Sample size

A minimum sample size of 400 was calculated for each town using anticipated HIV prevalence
of 25%, 6%precision, 95%confidence interval (CI), and design effect of two. Because of the
RDS sampling requirement for equilibrium, the number of FSWs who participated in each
town was not exactly 400 and the total number of FSWs who participated was 4886.

Data collection procedure

Six FSWs, called seeds, were selected to initiate coupon-based recruitment in each town. Seeds
were selected purposively to represent the geographical and occupational (e.g., brothel vs.
street-based) diversity of the target populations. Seeds were identified through formative
assessments (key informant interviews and in-depth interviews) with key stakeholders and
representatives of different key population groups.

Following informed consent, participants were interviewed in a private room by a nurse
counselor with a structured questionnaire in the Amharic language and were asked to provide
blood samples for HIV testing. The questionnaire was piloted before the actual implementa-
tion of the study in town that was not included as a study site. Subsequently, participants were
provided with up to three coupons and instructed to recruit their FSW peers into the study.
FSWs were given a primary incentive of 100 ETB (US$5.00) and an additional 50 ETB (US
$2.50) for each eligible peer recruited and enrolled into the study. The exchange rate of ETB to
USD is according to 2014 exchange rate. Fingerprint recognition software was used to create a
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unique study identification number for each participant to help prevent the same participant
from enrolling more than once.

Variables

According to World Health Organization criteria, HED is defined as “the proportion of adults
(15+ years) who have had at least 60 grams or more of pure alcohol on at least one occasion in
the past 30 days. A consumption of 60 grams of pure alcohol corresponds approximately to 6
standard alcoholic drinks [35]. Accordingly, the survey tool asked the following question:
“How often do you have 6 or more drinks on one occasion?” A drink was defined as a drink of
beer, liquor, or other local drinks such as tella, tej, or areke. The response alternatives were: 0,
Never; 1, Less than once a month; 2,Monthly; 3, Weekly; and 4, Daily or almost daily. For the
purpose of this analysis, respondents who selected 2 through 4 were categorized as engaging in
monthly HED. Those who never drank were grouped with those who did not have HED.

To examine potential determinants of HED, we used the following independent variables:
current age, age when the participant started selling sex, whether participant was forced to sell
sex, whether participant supported others (financial or other support), monthly income from
selling sex, educational status, sex selling venue, khat chewing frequency, and ever used any
other drugs. Both the independent and dependent variables were selected based on previous
evidence and on the objectives of the study.

To examine the potential consequences of HED, we included the following measures as
dependent variables: HIV status, violence, condom breakage/slippage, and inconsistent con-
dom use. During multiple regression analyses, each dependent variable was adjusted for age
(sex selling starting age), average income, sex selling venue, khat chewing, being forced to sell
sex, and educational level. Current age was a continuous variable and was categorized in
10-year intervals: younger age (15-24 years), middle (25-34 years), and older (>35 years),
with the younger age category used as a reference group. Age at start of sex work was also a
continuous variable and was categorized as minor (<18 years), younger (18-24 years), and
older (>25 years). Monthly income from selling sex was an open-ended question and was cate-
gorized as <1000 ETB (<US$50), 1001-2000 ETB (US$51-$100), 2001-3000 ETB (US$101-
$150), 3001-4000 ETB (US$151-$200), 4001-5000 ETB (US$201-$250), and >5000 ETB
(>US$251), based on the cost of living in Ethiopia. Educational status was categorized as no
formal education, primary first cycle (grade 1-4), primary second cycle (grade 5-8), and sec-
ondary and above, based on Ethiopia’s education system. FSWs were categorized according to
the primary location of work, including street-based, red light houses, and bar/hotel. Khat
chewing frequency (days per week)was also assessed: never, less than once, 1-2 days/week, 3-4
days/week, and 5-7 days/week. Information was obtained about ever using any other drug
besides alcohol and khat during the last 30 days and was categorized as “yes” or “no.” Using
any other drug at least once was categorized as “yes.”

Violence was defined as physical beating during the past year. Responses were dichotomized
as “yes” or “no” for analysis. FSWs who reported a physical beating at least once were considered
exposed to violence. Condom breakage/slippage and inconsistent condom use were assessed in
terms of the last 30 days before the study. Inconsistent condom use was measured with the ques-
tion, “With how many different paying partners did you have sex without condoms in the last 30
days?” Not using condoms at least once was considered inconsistent condom use.

Data analysis

Statistical analysis was performed using SPSS, version 20 (Chicago, IL). Descriptive statistics
were used to provide summary measures (means and frequencies). For each record in the data
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set, the RDS-based weights were applied. RDS weights were generated using RDS-Analyst soft-
ware. In addition to this weight, information on estimated number of FSWs in each town, as
well as number of completed interviews in each town was applied to obtain a final weight.
Crude and adjusted odds ratios with 95% CI were obtained using bivariate and multivariate
logistic regression analyses models. Before conducting multivariate analysis, we performed
correlation analysis to examine potential multicollinearity. P-values <0.05 were considered
statistically significant, and cases with missing data were excluded from the analyses.

Estimation of HED-attributable risk fraction among HED exposed and
total FSW population

We estimated attributable risk fractions (AF) of HED for the occurrence of physical beating,
condom breakage/slippage, and inconsistent condom use among FSWs (who reported HED)
and the entire FSW population. The proportions were calculated to measure the effects that
could be avoided if HED was prevented under an assumption of a causal link between HED
and the listed variables.

Attributable risk fraction (AF) among HED-exposed FSW's was calculated as: [36]

AF = 100(OR — 1)/OR

The population AF (PAF) among total FSW population was calculated as:
PAF =P AF = 100P- (OR — 1)/OR

where OR is the odds ratio generated from multivariate logistic regression analysis and P is the
proportion of HED among the FSW population.

Ethical considerations

The data set was obtained from the Ethiopian Public Health Institute (EPHI). The protocol
was cleared at the Scientific and Ethical Research Office (SERO) of EPHI, Ethiopian Science
and Technology Ministry Ethical Committee, and CDC-IRB. Individual written informed
consent was obtained from each participant for the interview and blood sample collection
before the study was conducted. Permission was obtained from the ethical review committee
to collect consent from FSW's between the ages of 15 to 18 because they are considered to be
emancipated minors. For FSW under the age of 18 who indicated need for additional service,
procedures were in place to refer to relevant service providers.

Results
Socio-demographic characteristics

A total of 4886 FSWs participated in the study, and most (59.0%) were aged 15-24 years, with
amean age of 24.17years (standard deviation [SD], 5.94). Most (59.1%) FSWs started selling
sex between the ages of 18 and 24 years and 55.9% attended primary first or second cycle edu-
cation. Of the participants, 38.3% sold sex on the street, 59.9% were never married, and 32.8%
earned a monthly average income of less than 1000 ETB (US$50; Table 1).

Behavioral and other related factors

Of the participants, 30.4% reported that they were forced into the sex trade and48.9% sup-
ported others (financial or other support). Of the participants, 26.8% reported condom break-
age/slippage within the past 30 days before the study, and 20.7% were HIV positive. Of the
participants, 19.6% reported physical beating within the past 12 months. 52.9% chewed khat at
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Table 1. Distribution of socio-demographic and other background characteristics among female sex workers in

11 towns in Ethiopia (2014).

Variable ‘ Frequency Percentage

Age, years
15-24 2882 59.0
25-34 1588 325
>35 416 8.5
Total 4886 100.0
Missing 0

Mean age = 24.17 years SD = 5.94

Educational status
No Education 1228 252
Primary Ist cycle (grade 1-4) 780 16.0
Primary 2nd cycle (grade 5-8) 1942 39.9
Secondary and above 923 18.9
Total 4873 100.0
Missing 13

Sex-selling venues
Street 1874 383
Local drinking houses 868 17.8
Spa/Massage/Beauty salon/Own house 159 32
Red light houses 476 9.7
Bar/Hotel 1143 23.4
Others 367 7.5
Total 4886 100.0
Missing 0

Current marital status
Never Married 2925 59.9
Married/Cohabited 57 1.2
Separated/Divorced 1753 36.0
Widowed 143 29
Total 4878 100.0
Missing 8

Age when started to sell sex, years
<18 1216 249
18-24 2889 59.1
>25 781 16.0
Total 4886 100.0
Missing 0

Mean age when started to sell sex = 20.66
SD =5.31

Average monthly income from selling sex
<1000 ETB (<$50) 1603 32.8
1001-2000 ETB (US$51-$100) 1574 322
2001-3000 ETB (US$101 -$150) 929 19.0
3001-4000 ETB (US$151-$200) 491 10.1
4001-5000 ETB (US$201 -$250) 167 3.4
>5000 ETB (>US$251) 122 2.5
Total 4886 100.0
Missing 0

SD-Standard deviation

https://doi.org/10.1371/journal.pone.0252432.t001
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least once per week, and 10.8% used other drugs. Furthermore, 66% of FSW's drank alcohol,
and the prevalence of HED among all FSW's was 29.1% (Table 2).

Determinants of HED in bivariate logistic regression analysis

Bivariate logistic regression was used to identify significant determinants of HED. Variables
significantly associated with monthly HED experience included educational status, monthly
income, sex selling venue, age when started selling sex, being forced into selling sex, providing
regular support to others (financial or other), and frequency of khat chewing (Table 3).

Determinants of HED on multivariate logistic regression analysis

In multivariate logistic regression analysis, having a monthly income greater than 1000 ETB
(US$50) was a significant predictor of HED; as income increased, the odds of HED also
increased. FSWs who worked in bars/hotels (adjusted odds ratio [aOR], 2.19[95% CI: 1.81-
2.66]) and in local drinking houses (aOR, 1.29 [95% CI: 1.002-1.67]) had higher odds of HED
compared to those who worked on the street. FSWs who worked in spas, massage parlors,
beauty salons, or their own house (aOR, 0.46 [95% CI: 0.25-0.83]) had lower odds of HED
than street-based FSWs. FSWs who started selling sex before the age of 18 years had 1.48 (1.13,
1.95) and between 18-24 years 1.59 (1.25, 2.03) times higher odds of HED than FSWs who
started selling sex after the age of 25 years. FSWs who were forced into the sex trade had 2.91
(2.45, 3.46) times increased odds of HED than FSWs who chose to start selling sex. In addition,
FSWs who reported chewing khat at least once per week had higher odds of HED than non-
users; as the number of days of chewing khat increased, the odds of HED also increased. Edu-
cational status and those who reported support for others were no longer significant when
adjusted for other variables (Table 4).

Consequences of HED in bivariate and multivariate logistic regression
analysis

Bivariate and multivariate logistic regression analyses were performed using HED as a predic-
tor and condom breakage/slippage, inconsistent condom use, physical beating, and HIV status
as dependent variables. In bivariate analysis, HED was significantly associated with each
dependent variable except for HIV status. In multivariate analysis, FSWs with HED had
1.27times higher odds of physical beating than those without HED. FSWs with HED had 1.44
times higher odds of condom breakage/slippage than those without HED (Table 5).

AF of HED on outcome variables

Table 6 shows the HED AF among the FSWs with HED and the entire FSW population. The
proportion of HED in the total FSW population was 29.1% and was used to calculate the PAF.
The results showed that 6.2% of the risk of physical beating and 8.9% of condom breakage/slip-
page could be attributed to HED among FSWs.

Discussion

To our knowledge, this is the first study of FSW's that used RDS and includes 11 towns in Ethi-
opia. Alcohol use was common among FSWs, and the prevalence of HED was high (29.1%).
Factors such as starting to sell sex before the age of 25years, being forced into selling sex, work-
ing in a bar/hotel, having a higher income, and chewing khat frequently were significant deter-
minants of HED. In turn, HED was significantly associated with physical beating and condom
breakage.
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Table 2. Behavioral and other related factors among female sex workers in 11 towns in Ethiopia (2014).

Variable Frequency Percentage

N forced you into selling sex
No 3401 69.6
Yes 1485 30.4
Total 4886 100.0
Missing 0

Provide any regular financial or other support to family member and/or to others
No 2496 51.1
Yes 2390 48.9
Total 4886 100.0
Missing 16

Inconsi condom use in the past 30 days
No 4521 92.5
Yes 365 7.5
Total 4886 100.0
Missing 0

Condom breakage/slippage in the past 30 days
No 3572 732
Yes 1307 26.8
Total 4879 100.0
Missing 7

Frequency of alcohol ption
Never 1660 34.0
Once per month or less 208 43
2-4 times per month 494 10.1
2-3 days per week 1384 283
4 or more days per week 1140 233
Total 4886 100.0
Missing 0

Frequency of khat chewing per week
Never 2302 47.1
Less than once 545 11.2
1-2 days 391 8.0
3-4 days 283 5.8
5-7 days 1364 27.9
Total 4885 100.0
Missing 0

Ever used any other drugs
No 4358 89.2
Yes 528 10.8
Total 4886 100.0
Missing 0

Monthly heavy episodic drinking (HED)
No 3466 70.9
Yes 1420 29.1
Total 4886 100.0
Missing 0

Physically beaten in the past 12 months

(Continued)
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Table 2. (Continued)

Variable Frequency Percentage
No 3930 80.4
Yes 955 19.6
Total 4885 100.0
Missing 1

HIV status
Negative 3857 79.3
Positive 1009 20.7
Total 4866 100.0
Missing 20

https://doi.org/10.1371/journal.pone.0252432.t002

A national household-based study in Ethiopia reported a 1-month HED prevalence of
12.4% (men, 20.5%; women, 2.7%) [37]. Although these findings are not directly comparable
with our results, the difference in monthly HED prevalence observed among the general
female population and FSWs in our study is considerable and supports the disproportional
risk of HED among FSWs. The HED prevalence in our study (29%) was comparable with that
among FSWs in Kenya (33%) [6].

HED was significantly associated with average monthly income in our study, which sup-
ports findings from a study conducted in Malawi, showing that alcohol use facilitates FSWs’
solicitation with clients and is a help in price negotiation [23].

Furthermore, the type of venue used by FSWs to sell sex played a role in alcohol drinking
and increased HED. Our study showed that FSWs who worked in a bar/hotel or local drink
house had higher odds of HED than street-based FSWs. FSWs working in these venues are
expected to facilitate the alcohol sales, which in turn increases HED. Similar studies conducted
in Kenya, India, and Indonesia and a meta-analysis involving several countries reported that
higher alcohol consumption is more prevalent in a setting where alcoholic drinks are sold [6-
10].

Early adolescent alcohol use is associated with an earlier age of first sexual intercourse and
greater number of sexual partners [38]. Our study showed that FSWs who started selling sex
before the age of 18 years experienced more HED. A similar study conducted in China also
reported that FSWs who had their sexual debut at a younger age were significantly more often
intoxicated with alcohol before having sex with their client than older FSWs [11]. Although we
were unable to determine whether FSWs started drinking alcohol before or after they started
selling sex, starting to sell sex at a younger age increased the odds of HED. This association
underlines the importance of alcohol risk reduction interventions targeting young FSWs.

Moreover, being forced into sex work increases the vulnerability(risk for rape, inconsistent
condom use, etc.) of women/girls by removing their basic autonomy [13]. These FSWs tend to
use substances including alcohol as a coping mechanism, which subsequently increases their
risk to become a chronic user [12, 13]. Our study also shows that FSWs who reported being
forced into selling sex were significantly more likely to experience HED. To address the prob-
lem of sex trafficking and its consequences, it is crucial to identify the individuals behind such
trafficking and to involve law enforcement officers in these efforts. Another strategy could be
to increase and improve the knowledge and ability of law enforcement professionals to identify
victims of sex trafficking.

A study conducted among frequent khat users in Addis Ababa, the capital of Ethiopia,
reported that khat use was a significant predictor of harmful drinking [19]. Although that
study is not directly comparable with our study, our results showed that FSWs who chewed
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Table 3. Bivariate logistic regressi lysis results of hly Heavy Episodic Drinking (HED) in relation to
predictor variables among female sex workers in 11 towns in Ethiopia.
Variables N |OR(©5%CD) P-Value
Age, years
15-24 (ref) 2880 1.0
25-34 1590 1.09 (0.95, 1.25) 0.205
>35 416 0.85 (0.67, 1.09) 0.182
Educational level
No Education (ref) 1230 1.0
Primary 1st cycle (1-4) 780 1.23(0.98, 1.53) 0.069
Primary 2nd cycle (5-8) 1941 1.97 (1.66, 2.34) < 0.001
Secondary and above 922 3.05(2.51,3.70) < 0.001
Average monthly income from selling sex
<1000 ETB (<US$50) (ref) 1608 1.0
1001-2000 ETB (US$51-$100) 1575 1.90 (1.60, 2.25) < 0.001
2001-3000 ETB (US$101-$150) 927 3.66 (3.04, 4.40) < 0.001
3001-4000 ETB (US$151-$200) 489 3.14(2.51,3.93) < 0.001
4001-5000 ETB (US$201-$250) 166 6.00 (4.30, 8.36) < 0.001
>5000 ETB (>US$251) 122 4.07 (2.79, 5.95) < 0.001
Sex-selling venues
Street(ref) 1866 1.0
Local drinking houses 872 0.45 (0.36, 0.55) < 0.001
Spa/Massage/Beauty salon/Own house 159 0.26 (0.15, 0.45) < 0.001
Red Light houses 477 0.55 (0.42, 0.70) < 0.001
Bar/Hotel 1145 1.70 (1.45, 1.98) < 0.001
Others 367 1.80 (1.43, 2.26) < 0.001
Age when started to sell sex, years
<18 1216 1.69 (1.37, 2.10) < 0.001
18-24 2889 1.87 (1.54, 2.26) < 0.001
>25 (ref) 781 1.0
Someone forced you into selling sex
No (ref) 3404 1.0
Yes 1482 5.04 (4.41, 5.76) < 0.001
Provide any regular financial or other support
No 2494 2.05(1.81,2.33) < 0.001
Yes (ref) 2392 1.0
Frequency of khat chewing per week
Never(ref) 2304 1.0
Less than once 546 2.03 (1.58,2.61) < 0.001
1-2 days 390 3.67 (2.84,4.73) < 0.001
3-4 days 282 4.59 (3.47, 6.06) < 0.001
5-7 days 1364 14.84(12.48, 17.65) <0.001

Abbreviations: OR, crude odds ratios; CI, confidence intervals.

https://doi.org/10.1371/journal.pone.0252432.t003

khat more frequently also experienced more HED. According to different studies, when a
stimulant, such as khat, is combined with alcohol, it masks alcohol’s effects, so that people can-
not assess their level of intoxication, which can result in over-consumption [18, 39]. Therefore,
targeting khat chewing among FSWss is an essential part of strategies to reduce HED among

FSWs.
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Table 4. Multivariate logistic regression analysis of hly Heavy Episodic Drinking (HED) in relation to pre-
dictor variables among female sex workers in 11 towns in Ethiopia (2014).
Variables N aOR (95%CI) ‘ P-value
Educational level
No education(ref) 1230 1.0
Primary 1st cycle (1-4) 780 1.12 (0.86, 1.46) 0.407
Primary 2nd cycle (5-8) 1941 1.46 (1.18, 1.80) < 0.001
Secondary and above 922 2.20 (1.72,2.81) < 0.001
Average monthly income from selling sex
<1000 ETB (<US$50)(ref) 1608 1.0
1001-2000 ETB (US$51-$100) 1575 0.99 (0.81, 1.23) 0.961
2001-3000 ETB (US$101-$150) 927 1.49 (1.18, 1.88) 0.001
3001-4000 ETB (US$151-$200) 489 1.36 (1.02, 1.80) 0.034
4001-5000 ETB (US$201-$250) 166 3.94 (2.64, 5.89) 0.001
>5000 ETB (>US$251) 122 1.46 (0.92,2.32) 0.112
Sex-selling venues
Street(ref) 1866 1.0
Local drinking houses 872 1.29 (1.002, 1.67) 0.051
Spa/Massage/Beauty salon/Own house 159 0.46 (0.25, 0.83) 0.010
Red light houses 477 0.81 (0.60, 1.10) 0.181
Bar/Hotel 1145 2.19 (1.81, 2.66) 0.001
Other 367 1.62 (1.22,2.15) 0.001
Age when started to sell sex, years
<18 1216 1.48 (1.13, 1.95) 0.005
18-24 2889 1.59 (1.25, 2.03) < 0.001
>25 (ref) 781 1.0
Someone forced you into selling sex
No(ref) 3404 1.0
Yes 1482 2.91(2.45, 3.46) < 0.001
Provide any regular financial or other support to family member and/or to others
No 2494 1.17 (0.99, 1.38) 0.070
Yes (ref) 2392 1.0
Frequency of khat chewing per week
Never(ref) 2304 1.0
Less than once 546 1.99 (1.52, 2.59) < 0.001
1-2 days 390 3.31(2.51,4.36) < 0.001
3-4 days 282 4.62 (3.42, 6.24) < 0.001
5-7 days 1364 11.15 (9.20, 13.50) < 0.001

Abbreviations: aOR, adjusted odds ratios; CI, confidence interval.

https://doi.org/10.1371/journal.pone.0252432.1004

Even though condom use was high in our study, reported condom breakage/slipping was
also high. FSW's who reported condom breakage/slipping and inconsistent condom use
reported significantly more HED, and this is a major concern for HIV/sexually transmitted
infection prevention programs. Our findings are similar to those of studies conducted in India
and South Africa [40, 41]. Although an individual may know how to use a condom, proper
condom utilization may be affected by the state of mind during sexual intercourse. It is
counter-intuitive to consider that improper use of a male condom during usage could be
affected by the FSW's alcohol consumption level. However, during sexual intercourse with
FSWs, it is not uncommon for FSWs to put the condom on the client.
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Table 5. Bivariate and multivariate logistic regression analysis showing the effect of monthly Heavy Episodic Drinking (HED) on outcome variables among female
sex workers (FSW) in 11 towns in Ethiopia (2014).

Predictor variable Dependent variables Crude OR (95% CI)
Physical beating ‘ Condom breakage/slippage Inconsistent condom use ‘ HIV status

HED

No (ref) 1.0 1.0 1.0 1.0

Yes 1.29 (1.11, 1.50) 2.31(2.02, 2.64)) 1.68 (1.35, 2.09) 1.04 (0.90, 1.22)
P-value 0.001 < 0.001 < 0.001 0.578

Adjusted OR (95% CI)
Physical beating ‘ Condom breakage/slippage Inconsistent condom use ‘

HED

No (ref) 1.0 1.0 1.0

Yes 1.27 (1.05, 1.53) 1.44 (1.21, 1.70) 1.30 (0.99, 1.72)
P-Value 0.014 < 0.001 0.059

Abbreviations: OR, odds ratios; CI, confidence interval.

HED was adjusted for sex selling starting age, average income, sex selling venue, khat chewing, start selling sex by force, and educational level variables

https://doi.org/10.1371/journal.pone.0252432.1005

In our study, HIV infection was not significantly associated with HED, although the preva-
lence of HIV was high (20.8%). This finding is similar to results reported in studies conducted
in Kenya [6, 10] but differs from other studies conducted in Botswana, South Africa, Rwanda,
and Zambia which reported a significant association of HIV with HED [20-22]. Because of the
cross-sectional study design, changes in alcohol consumption patterns over time could not be
measured; therefore, we could not determine whether current drinking patterns differed from
those at the time of HIV infection [6].

Another factor found to be significantly associated with HED was violence. Alcohol use is
one of the most important risk indicators of increased violence against FSW's [42, 43].Alcohol
use impairs FSWs’ ability to detect the risk of violence and increases their vulnerability to risk-
prone situations [27, 28].

Overall, our study shows that the proportion and associated consequences of HED among
FSWs might require prevention and harm reduction efforts. Nevertheless, Ethiopia does not
have any programs focusing on HED harm reduction among FSWs. Combining HED reduc-
tion programs with other ongoing programs such as HIV programs could help reduce HED
and sustain epidemic control.

The strengths of this study included the large sample of FSW's from11 cities and the sam-
pling technique (RSD), which is recommended for hard-to-reach populations.

Our study had several limitations; the first is the findings are subject to social desirability
bias. Secondly, we defined HED as >6 drinks per occasion, which might not be the definition
used by other studies; this potential difference in definitions may have implications with
regard to the risk factors that we identified. In addition, caution is needed when making infer-
ences regarding causality; because this was a cross-sectional study, cause could not be

Table 6. Heavy Episodic Drinking (HED) attributable risk fraction for the occurrence of physical beating, rape, condom breakage/slippage, and inconsistent con-
dom use among female sex workers in 11 towns in Ethiopia (2014).

Predictor variable ‘ Outcome variable ‘ Attributable risk fraction (AF) (%) ‘ Population attributable risk fraction (PAF) (%)
HED Physical beating ‘ 213 ‘ 6.2
Condom breakage/slippage ‘ 30.6 ‘ 8.9

https://doi.org/10.1371/journal.pone.0252432.t1006
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established. In addition, due to RDS method FSWs with small network size might not be ade-
quately represented.

Conclusion

We found that FSWs who started sex work before the age of 18 years, who had higher income
from selling sex, who worked at venues where alcohol is sold, who were forced into sex work,
and who chewed khat more frequently had increased likelihood of HED. In turn, HED
increased the odds of violence, condom breakage, and inconsistent condom use. Increasing
awareness of these factors and their consequences could help minimize the risks associated
with HED for FSWs. In general, these results are likely to be relevant for FSW programs in
other countries with a similar setting as Ethiopia and may inform targeted prevention strate-
gies for FSWs.
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Abstract

Objective: Female sex workers (FSWSs) have high risk of acquiring and transmitting HIV
infection. We determined viral load non-suppression (VLN) rates, and patterns of HIV drug
resistance (HIVDR) among FSWs in Ethiopia

Methods: A cross-sectional biobehavioural survey was conducted among FSWs aged >18
years in 11 towns in Ethiopia in 2014. Whole-blood specimens were collected for HIV testing,
CD4" T-cell counts, viral load (VL), and HIVDR genotyping.

Results: Among the 4900 participants, 1172 (23.9%) were HIV-positive, and of these 1154
(98.5%) had a VL result. Participants were categorized into ART (n=239) and ART-naive
(n=915) groups based on self-report. The 521 specimens (ART group, 59; ART-naive, 462)
with VL >1000 copies/mL were subjected to HIVDR genotyping. Genotyping was successful
for 420 (80.6%) samples, and 92 (21.9%) had drug-resistance mutations (DRMs). Pre-
treatment drug resistance (PDR) was detected in 16.5% ART-naive participants (95%
confidence interval [CI]: 12.8%-20.3%). Non-nucleoside reverse transcriptase inhibitors
(NNRTISs), nucleoside reverse transcriptase inhibitors (NRTIs), and dual-class DRMs were
detected in 55 (14.4%), 40 (10.5%), and 35 (9.2%) of the participants, respectively. Among
239 ART group participants, 59 (24.7%) had VLN. HIVDR genotyping was successfully
performed for 39 (66.1%). DRMs were detected in 29 (74.4%). All 29 had NNRTI DRMs, 23
(79.3%) had NRTI or dual-class DRMs.

Conclusions: The high VLN and HIVVDR rates among FSWs underscores the need for targeted
programmatic intervention to improve ART access and routine virological monitoring to
maximize the benefit of ART and limit the spread of HIV and HIVDR.

Keywords: Female sex worker; HIV drug resistance; pre-treatment drug resistance; acquired
drug resistance; virologic failure; Ethiopia



Introduction

Female sex workers (FSWs) are at high risk of HIV infection and transmission and bear a
disproportionately large burden of the disease *. As in many low- and middle-income
countries (LMIC), Ethiopia has a generalized HIV epidemic primarily through heterosexual
transmission. Since the beginning of the epidemic, FSWs have had high risk of HIV infection
and were considered key drivers of HIV transmission 5%, According to the 2014 at-risk
population survey (MARPS), HIV prevalence among FSWs in Ethiopia was 24%, more than
five times the prevalence of HIV in the general female population of reproductive age °. Despite
advances in expanding access to HIV treatment and prevention, Ethiopia has limited access to
regular virologic monitoring and HIVDR testing, delaying identification of patients with
treatment failure and increasing the risk of drug-resistance mutations (DRMs) and onward
transmission of HIVDR %!, This may be more pronounced among FSWs who are highly
mobile, are hard to reach, have low access to antiretroviral therapy (ART), adherence support,
and viral load (VL) monitoring, and have low care retention rates 12,

Data about ART uptake and treatment outcomes among FSWs in Ethiopia and other LMICs
are limited. Given the potential risk of transmission to the general population, monitoring risk
behaviour and testing for viral load non-suppression (VLN; VL>1000 copies/mL) and HIVDR
among FSWs can help inform prevention strategies to decrease HIVDR rates and onward
transmission. Although FSWs are known to be at high risk of HIV infection and play an
important role in HIV transmission dynamics, there is a lack of data on VLN and HIVDR
among FSWs in Ethiopia. This study describes the prevalence of VLN, HIVDR mutations, and
associated factors among FSWs in Ethiopia.

Methods

This study was part of a larger cross-sectional study that assessed HIV prevalence and related
risk factors among FSWs in Ethiopia in 2014. Data were collected via respondent-driven
sampling in 11 cities and towns (Addis Ababa, Mekele, Bahir Dar, Adama, Dire Dawa,
Gambela, Hawassa, Metema, Kombolcha, Semera, and Shashamene) (Figure 1). We defined
FSWs as women who engage in sexual activity with the precondition of financial or in-kind
benefits. The inclusion criteria for the study were women receiving money or other benefits for
sex with four or more people within the last 30 days, aged >15 years, recruited by a peer, and
providing consent for the interview and blood tests. The study methods have previously been
described 3. For this study only women aged > 18 were included. Briefly, six seed FSWs were



selected to use coupons to recruit peers in each town. Eligible FSWs who provided informed
consent participated in a face-to-face interview with nurses using a structured questionnaire in
a private room. After completing the interview, participants provided blood specimens for HIV,

CD4* T-cell counts, VL, and HIVDR testing and were given three coupons to recruit their peers
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Figure 1. Map of the cities and towns in Ethiopia included in the 2014 study of HIV drug
resistance in female sex workers. Details of the study are shown in the box. This figure was
modified from Google Maps (https://www.google.com/maps/place/Ethiopia).

During the survey, sociodemographic characteristics and bio-behavioural data were collected.
Awareness of HIV status and prior ART exposure were used to classify study participants.
Participants who reported they were currently receiving ART were in the ART group, whereas
those who reported not receiving ART (either ongoing or previous treatment including
antiretroviral for prevention of mother-to-child HIV transmission) were categorized as ART-
naive group. This categorization also was used to classify pre-treatment drug resistance (PDR)
in ART-naive participants and acquired HIVDR (ADR) in the ART group.

Participants were screened for HIV at the collection site via point-of-care rapid testing, which
is used for HIV diagnosis in Ethiopia 4. CD4+ T cell counts were obtained in nearby health
facilities using the FACSCalibur and FACSCount systems (Becton Dickinson, San Jose, CA

USA) according to the manufacturer’s recommendations. Plasma was separated from whole



blood and transported to the Ethiopian Public Health Institute (EPHI), where HIV-1 VL was
determined using Abbott RealTime HIV-1 assay (Abbott Molecular Inc., Des Plaines, IL
USA). Using 1000 copies/mL as VL suppression threshold based on WHO recommendation
15, all samples with VL>1000 copies/mL were shipped to the International Laboratory Branch
of the Division of Global HIV & Tuberculosis, Center for Global Health, CDC (Atlanta, GA)
for HIVDR genotyping (for details, see the supplementary information).

HIV-1 genotyping

Genotyping was performed using the ABI HIV-1 Genotyping Kit (Thermo Fisher Scientific,
Waltham, MA USA) 18, Briefly, a 1084 base-pair fragment of HIV-1 pol (corresponding to the
position 2243-3326 of HXB2; Genbank Accession Number: K03455) comprising amino acids
6-99 of the protease and 1-251 of the reverse transcriptase was generated by reverse
transcriptase polymerase chain reaction (PCR) and nested PCR. The purified PCR fragments
were then sequenced and analysed on the ABI Prism 3730 Genetic Analyzer (Applied
Biosystems, Foster City, CA USA). Sequence assembly and editing were performed using the
RECall V 2.0 HIV-1 sequencing analysis tool (University of British Columbia, Vancouver,
Canada) '7. Sequence quality control was performed using the online Quality Control program
of the Los Alamos HIV sequence database (https://www.hiv.lanl.gov/).

Drug resistance mutations analysis

Surveillance drug resistance mutations (SDRMs) were examined according to the Stanford
Genotypic  Resistance  calibrated  population  resistance  tool, version 6.0
(https://hivdb.stanford.edu/cpr). PDR levels were classified (low, <5%; moderate, 5%—15%;
or high, >15%) using the World Health Organization (WHO) threshold survey protocol 8.
ADR was analysed using the Stanford HIVVdb program. Genotypic susceptibility scores >60
for each NNRTI and/or NRTI were considered a high level of resistance °.

Statistical analysis

Statistical analysis was performed using SPSS, version 20 (Chicago, IL USA). We used logistic
regression analysis to identify potential risk factors for VLN and for PDR and ADR mutations.
We used a multivariable model to assess biologically plausible interactions. Variables
considered were age, education status, income from selling sex, khat chewing, heavy episodic
drinking, sex-selling venues, frequency of sexual encounters per month, violence, being forced

to sell sex, CD4* T-cell counts, vaginal discharge, and genital ulcers. In the model, we included



a binary response, indicating detection of any VLN, PDR, and ADR mutations from each
participant as an outcome. We analysed all variables separately and entered those associated
(p<0.2) with the outcomes into the multivariable model. Odds ratios (crude and adjusted OR)
with 95% confidence intervals (CI) were obtained using logistic regression analysis. P-values
<0.05 were considered statistically significant. Although the data were collected using RDS
sampling, our study focuses on a segment of samples (i.e., participants with VL>1000
copies/mL) to extrapolate the HIVDR (ADR and PDR) prevalence among FSWs, sample RDS
weighting was not included in our analysis.

Ethical considerations

The protocol was cleared by the Scientific and Ethical Research Office of EPHI, and the
Ethiopian Science and Technology Ministry Ethical Committee Institutional Review Boards.
This project was reviewed in accordance with CDC human research protection procedures and
was determined to be research, but CDC investigators did not interact with human subjects or
have access to identifiable data or specimens for research purposes. Individual written informed

consent was obtained from each participant.
Results

Figure 2 summarizes how participants were selected for HIVDR genotyping using serology,
VL and the genotyping results. Of 4900 participants, 1172 (23.9%) had HIV-positive; of these,
1154 (98.5%) had VL results and were grouped based on self-report in the ART-naive or ART
groups. The threshold for VL suppression was >1000 copies/mL per WHO recommendations
15, Among 915 participants in the ART-naive group, 453 had VL <1000 copies/mL, indicating
they may have been exposed to ART but did not report it. The 521 samples (ART group, 59;
ART-naive group, 462) with VVL >1000 copies/mL were subjected for HIVDR genotyping. The
genotyping success rates were 82.5% for the ART-naive group (381/462) and 66.1% (39/59)
for the ART group, respectively. Overall HIVDR prevalence rates were 16.5% (63/381) for the
ART-naive group and 74.4% (29/39) for the ART group.

We also calculated the ART uptake of participants (proportion of FSWs who tested HIV
positive and were receiving ART). Self-report of ART uptake was 20.7% (239/1154).
However, including participants with VL <1000 copies/mL but who self-reported being ART
naive, ART uptake was 60.0% (692/1154).
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Prevalence of pretreatment drug resistance

In the ART-naive group, 462 participants had VL >1000 copies/mL, and 381 had genotyping
results that were included in the PDR analysis. Median age was 25 years (interquartile range
[IQR], 22-29 years). Median HIV VL and CD4* T-cell count were 28,823 copies/mL (IQR,
7,809-122,812 copies/mL) and 421 cells/mm?® (IQR, 251-606 cells/fmm?®), respectively.

Sixty-three (16.5% [95% Cl: 12.8%-20.3%]) of the genotyped specimens were associated with
at least one major DRM. The highest prevalence of PDR was found against NNRTIs (55/381
[14.4%)]), and five DRMs (K103N, Y181C, G190A/E/S, K101E/P, and VV106M) accounted for
most (90.0%) of the NNRTI PDR mutations (Table 1).

NRTI PDR mutations were detected in 10.5% (40/381) of the specimens, and 9.2% (35/381)
had dual-class (NRTI and NNRTI) DRMs. The most prevalent NRTI DRMs were M184V and
thymidine-analogue mutations (TAMs; M41L, D67G/N, K70R, L210W, T215F/Y, and
K219E/Q), accounting for 58.7% and 27.0% of the NRTI PDR, respectively. PI PDR mutations
were detected in 0.8% (3/381) of the specimens (Table 1). According to the WHO classification
of HIVDR prevalence, the overall PDR level among our participants was high (>15%) but was
moderate for NNRTIs and NRTIs and was low for Pls.

Table 1. Frequency of pre-treatment drug-resistance mutations detected among female sex
workers (n=381) in Ethiopia (2014)

NNRTI N (%) NRTI N (%) PISDRMs N (%)
SDRMs SDRMs

K103N/S 30 (47.6) M184V/I 37 (58.7) L23I 1(1.6)
Y18iC 17 (27.0) K65R 10 (15.9) M461 1(1.6)
GI90A/E/S 14 (22.2) T2I5FIY 8 (12.7) 185V 1(1.6)
K101E/P  8(12.7) Y115F 3(4.8)

V106M 8 (12.7) L210W 3(4.8)

Y188H 3(4.8) M41L 2(3.2)

M230L 3(4.8) K70R 2(3.2)

L100I 1(1.6) L74V/I 2(3.2)

VI179F 1(1.6) D67N 1(1.6)

P225H 1(1.6) T69D 1(1.6)

K2I9R/Q 1 (L6)

Abbreviations: SDRM, surveillance drug-resistance mutation included in the WHO 2009
SDRM list; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse
transcriptase inhibitor; PI, protease inhibitors




1To calculate the percentages of each SDRM, we used 63 as the denominator, corresponding
to the number of specimens with a PDR in the study.

Prevalence and patterns of acquired drug resistance

Among 239 participants receiving ART, 59 (24.7%) had VL>1000 copies/mL. Median CD4*
T-cell count and VL were 384 cellssmm?® (IQR, 163-568 cells/mm?®) and 10,225 copies/mL
(IQR, 2,802-95,220 copies/mL), respectively. Genotyping was successful for 39 (66.1%) of
the specimens. Twenty-nine (74.4% [95% CI: 60.7%-88.1%]) of the genotyped specimens had
at least one major DRM. All 29 specimens had NNRTI DRMs, 23 (79.3%) had NRTI DRMs,
and none had Pl DRMs (Table 2). The most prevalent NNRTI DRMs were K103N, Y181C,
and G190A. The most frequent NRTI DRMs were M184V (20 [69.0%]) and TAMs (18
[62.1%]; (Table 2).

Table 2. Type and frequency of acquired drug resistance mutations detected among
female sex workers with viral load non-suppression (n=29) in Ethiopia (2014)

NNRTI DRMs N (%) NRTI DRMs N (%)
K103N/s 18 (62.1) M1841V 20 (69)
Y181C 10 (34.5) K65R 6 (20.7)
G190A/E/S 7 (24.1) K70R/E 6 (20.7)
H221HY 6 (20.7) T215F/Y 5(17.2)
A98G 5(17.2) K219Q 4(13.8)
K101E/P 5(17.2) A62V 3(10.3)
V106M 4 (13.8) Y115F 3(10.3)
V108l 4(13.8) D67N 2 (6.9)
L100I 3(10.3) M41L 1(3.9)
E138A 2(6.9) L74V/I 1(3.49)
V179D 2(6.9)

P225H 2(6.9)

F227FL 1(3.4)

M230L 1(3.4)

K238T 1(3.4)

Abbreviations: NNRTI; non-nucleoside reverse transcriptase inhibitor; NRTI; nucleoside
reverse transcriptase inhibitor; DRM, drug resistance mutation

Dual-class resistance was present in 79.3% (23/29) of the specimens. Overall, the mean

numbers of NRTI and NNRTI DRMs detected per specimen were 3.4 and 4.7, respectively.



Four of the sequences had only one mutation (all NNRTI DRMs), three sequences had two
mutations, and 22 (76.0%) of the sequences had >3 mutations.

Genotypic susceptibility scores of individual antiretroviral drugs indicated that many of the
specimens had high levels of resistance to several of the most used first-line ART drugs in
Ethiopia. Most (69.0%) specimens showed high-level resistance to lamivudine and tenofovir,

nevirapine (100%), efavirenz (86.2%), and rilpivirine (51.7%; Supplementary Table 1).
Factors associated with VLN and HIVDR

In both bivariate and multivariate analysis, VLN was significantly associated with being forced
into selling sex (p<0.036), age >35 years (p<0.037), and low CD4* T-cell counts (<350
cellssmm? (p<0.001; Table 3). In bivariate analysis, PDR was significantly associated with low
CD4 counts (p<0.001) and ever giving birth (p<0.03). However, in multivariate analysis, only
low CD4 counts remained significantly associated with PDR (p<0.001). Moreover, low CD4
counts were significantly associated with ADR in both bivariate and multivariate analysis
(p<0.001).

(Table 3)
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Discussion

To our knowledge, this is the first national study that comprehensively describes the level of
VLN and HIVDR among FSWs in Ethiopia. Overall, our results showed a high prevalence of
HIVDR (PDR, 16.5%; ADR, 74.4%), poor ART uptake (20.7%), and high VLN (24.7%) with
multiple DRMs among participants, which indicates high risk of HIVDR transmission to the

general population.

We found high prevalence of PDR, particularly toward NNRTIs. This level is higher than the
PDR level reported among the general population in Ethiopia (4%—6%) ** 2026 Consistent with
our findings, other studies have reported high PDR levels (10%-48%) among FSWs in
different countries, including those in sub-Saharan Africa 2> 2731, Moreover, previous studies
also have shown a higher PDR rate among communities and groups with high-risk behaviours
26.32_ This highlights the vulnerability of FSWs to HIVDR and the risk of onward transmission

to the general population.

After 10 years of ART roll-out in Ethiopia, the prevalence of NNRTI PDR in our study is above
the WHO-recommended levels to replace NNRTIs with dolutegravir in first-line regimens 33,
Similar findings have been reported in other LMICs, which depend on standardized first-line
ART 343 The high NNRTI DRM prevalence might in part be due to the low genetic barrier
of these drugs and their wide use for prevention of mother-to-child HIV transmission and as
part of the standard first-line ART regimen %%,

In our study, K103N, Y181C, G190A/E/S, K101E/P, and V106M accounted for the vast
majority of the NNRTI PDR mutations. Strains with K103N and other NNRTI mutations have
a fitness similar to wild-type virus, and the mutation can persist for years in HIV-positive
individuals 3¢, It is therefore likely that the high prevalence of these mutations is a
consequence of frequent transmission from sexual partners with unsuppressed viremia to
FSWs. Consistent with our study, two meta-analyses have shown that these DRMs are the

dominant SRDRM s in sub-Saharan Africa 3+ %.

The most common NRTI PDR mutations detected in our study were M184V, K65R, and
TAMs. However, both M184V and K65R revert to wild-type relatively quickly in the absence
of ART ¥ 4% and would be expected to be found at low frequencies among individuals with
PDR. Nevertheless, M184V is one of the most detected PDR mutation in most countries,

including sub-Saharan African countries .
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We found that FSWs had poor ART uptake. Only one in five HIVV-positive participants were
receiving ART, which is consistent with results of other studies in sub-Saharan Africa, showing
generally poor ART uptake among FSWs (range, 26%-38%) 4-*4, However, in our study, more
than half of participants with self-reported ART-naive status had VL<1000 copies/mL,
indicating they may have been exposed to ART but did not disclose this history 458, A recent
report from Ethiopia also showed that only 26% of HIV-positive FSWs were receiving ART
49_Consistent with our results, several studies in sub-Saharan Africa have shown high levels of
VLN among FSWs % %9-%3 This might be due to multiple barriers, such as stigma related to
HIV and sex work or high mobility, that prevent FSWSs from accessing the HIV care continuum
(20). Moreover, FSWs are frequently exposed to violence, and women who report violence
have poor ART adherence and viral suppression 13 54,

Improving access to ART for FSWs and not only will improve the survival and health of this
population but also will reduce the risk of HIV transmission to their clients and could lower
HIV transmission at the general population level #5557, Our findings highlight the importance
of identifying potential factors that prevent FSWs from accessing HIV treatment services.
Improving ART uptake could help improve outcomes for clients in national HIV control
programs 5% %6, Furthermore, targeting scaleup of viral load monitoring among FSWs could
help ensure timely therapy changes for those with virologic failure, according to the national

treatment guidelines .

In our study, a high proportion of FSWs with VLN carried dual-class DRMs with high
genotypic susceptibility scores to several commonly used first-line ART drugs. Consistent with
our study, other studies have reported high DRM frequency with a complex pattern in patients
with prolonged use of failing regimens in the absence of VL monitoring 5° ®. Besides the
resultant limitations in the choice of effective treatment regimens for patients with VLN, the
high prevalence of HIVDR detected among participants in our study highlights the potential
risk of HIVDR transmission to the general population. Furthermore, when individuals carrying
multiple DRMs are switched to second-line therapy, there is a risk of introducing a functional
monotherapy, which may be associated with substantial risk of subsequent virologic failure

and emergence of HIVDR.

Among FSW receiving ART with VL >1000 copies/mL, 26% had no HIVDR mutations, which
suggests that non-adherence could be the possible cause for the detected virologic failure. This

shows the importance of strengthening adherence among FSWs and of using HIVDR testing
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before treatment switches to reduce the cost associated with prematurely switching to costly
second-line regimens.

The predominant DRMs detected among our participants with VLN were M184V and K103N,
which likely result from 3TC/FTC and NVP/EFV-based first-line regimens used in Ethiopia.
This finding is consistent with the results of several studies, including a systematic review from
sub-Saharan Africa %62,

We found that age >35 years, CD4* T-cell counts <350 cells/mm? and being forced into selling
sex were significantly associated with VLN. In addition, ADR and PDR were significantly
associated with low CD4* T-cell counts (<350 cellssmm?®). Participants aged >35 years
experienced higher prevalence of VLN compared to participants aged 18-24 years. This
finding contrasts with those of a study in Uganda, where young (18-24 years) FSWs
experienced higher prevalence of virological failure than older (>35 years) FSWs %. This
difference might in part be due to the difference in the research design of the studies. The study
in Uganda was conducted among FSWs with virological failure identified during follow-up,
whereas our study collected lifetime ART status, and the older participants in our study might
be more likely to have treatment failure due to prolonged ART exposure compared to younger
participants. The longer the duration of ART treatment, the higher the odds of developing drug

resistance leading to treatment failure 2,

Moreover, participants who reported being forced into sex work had higher prevalence of VLN.
Women and girls forced into sex work are especially vulnerable because they cannot control
their environment 3. This may increase the risk of substance use as a coping mechanism, which
can decrease the efficacy of ART (including poor adherence), potentially leading to treatment
failure ®. Our results showed that low CD4* T-cell count (<350 cells/mm®) was associated with
VLN and DRMs among ART-experienced participants, suggesting disease progression among
those with VLN and ADR and underlining the importance of DRM monitoring to improve

individual outcomes.

Our study has several limitations. One limitation of our study and similar studies is that the
duration of HIV infection before sampling is unknown. Because our classification of ART
status among participants was based on self-report, there is a risk of misclassification if
participants did not disclose previous ART exposure for fear of discrimination, which has been
documented in other studies #+*¢:65, We used 1000 copies/mL as the cut-off for VLN, however,
other studies have shown the development of HIVDR among patients with low-level viremia

%, The overall genotyping success rate was 80.6%, which might have affected the overall study
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results. Although the data used in our analysis was collected using RDS sampling, our study
only focused on a segment of the samples (i.e., participants with VL >1000 copies/mL) to
extrapolate the HIVDR prevalence among FSW, therefore, weighting was not included in the
data analysis. We also did not collect information about ART regimens, ART duration, or ART
adherence, which could affect the level of ADR. Finally, some of the ART-experienced

participants with VLN might have been infected with a DRM virus.
Conclusions

The suboptimal ART uptake and high VLN and HIVDR levels detected among FSWSs
underscore the importance of programmatic intervention to improve ART access and routine
virological monitoring among this population to maximize the benefit of ART and limit the
spread of HIV, HIVDR and disease progression. Our findings also demonstrate the need for
implementation of HIVDR genotyping to optimize selection of regimen and transition to

dolutegravir-based first-line ART in Ethiopia.
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Abstract

Background: Female sex workers (FSW) remain a highly exposed group for HIV/STIs due to
different factors including condom failure. In Ethiopia, Pre-exposure prophylaxis (PrEP) has
recently been introduced as an intervention strategy to prevent new HIV infections, but knowledge
about FSWs’ experiences of condom failure and PrEP use remains scarce. Therefore, this study
explores FSWs’ experiences concerning condom failure and their attitudes towards, and

experiences of, PrEP uptake.

Method: A qualitative study using in-depth interviews was conducted among 17 FSWSs in Addis
Ababa. A manifest and latent content analysis method were applied to identify categories and
emerging themes.

Result: Three themes were identified: The first theme, “Struggling with the continuous risk of
condom failure”, described the factors that make FSWs more vulnerable to condom failure,
including clients’ and FSWs’ own behavior, and the strategies FSWs used to minimize the harm
resulting from condom failure. The second theme, “Doubting the feasibility of PrEP as a protection
strategy”, described issues that deter FSWs from PrEP uptake, including FSWs’ misconceptions
about PrEP and their lack of confidence. The third theme, “Being challenged by the negative
aspects associated with PrEP use” described FSWs’ adverse experiences of PrEP side effects and

adherence challenges including pain, stigma, and substance use.

Conclusion: Despite FSWs’ efforts to minimize the risk of HIV/STI infection, factors that increase
their exposure to condom failure remain, including the demands and/or behavior of the clients and
FSWs’ own actions and/or poor awareness. Challenges associated with one of the harm-reducing
mechanisms, PrEP uptake, indicate that user-friendly strategies need to be designed and
implemented to counter these barriers and facilitate PrEP uptake.

Keywords: Condom use, PrEP challenge, side effect, FSWs, Ethiopia



Introduction

Female sex workers (FSW) are highly vulnerable to sexually transmitted infections (STI), HIV,
and unintended pregnancy due to a number of adverse circumstances, including large numbers of
sex partners, unsafe working conditions, inconsistent condom use, frequent alcohol and other
substance use, exposure to violence, and economic deprivation (1-4). According to a meta-analysis
from 111 studies worldwide, FSWs are 13.5 times more likely to be infected by HIV than other
women of reproductive age (5). Moreover, FSWs often have little ability to mitigate these
challenges because of social marginalization and criminalized work environments (3).

Condom failure is when breaking, leaking, or slipping-off occurs during penetrative sexual
activity, and such failure is a frequent experience among FSWs (6-8). In a study among 4,886
FSW in Ethiopia, 25.5% reported condom breakage/slippage at least once in the past month
preceding the survey (9). In the aforementioned study, heavy episodic drinking among FSWs was
found to be one of the factors that increased condom breakage/slippage (9). Further, a study among
291 FSWs conducted in India also found that lack of experience and incorrect handling of the male
condom contributed to condom breakage (10). Studies among FSWs in China (N=200) and South
Africa (N= 100) also found that poor condom fit, the duration and roughness of the sex act, and
the use of drugs and alcohol contributed to condom breakage/slippage (11, 12). To minimize the
incidence of condom failure, interventions including learning about proper condom use and

applying condoms self, have been recommended (13).

Daily oral pre-exposure prophylaxis (PrEP) is recommended for FSW and HIV-negative partners
of serodiscordant couples in Ethiopia since 2020 (14). Ethiopia has an estimated 2,884 PrEP users,
a low rate of 0.3 per 10,000 population compared to 15.5 per 10,000 population in Kenya (15).
Currently, the Ministry of Health has launched a national scale-up of the service to be offered at
all ART-providing facilities and drop-in centers. PrEP is a relatively new intervention offered to
FSWs and could potentially reduce their risk of HIV infection due to condom failure. However,
knowledge is currently scarce concerning FSWs’ attitudes towards and experiences of PrEP use in

Ethiopia.

Thus, in order to better support FSWs’ HIV prevention efforts in a setting where PrEP is becoming
available, increased knowledge is needed about FSWs’ experiences of condom failure and how

they view PrEP use in this regard. To our knowledge, this is the first study exploring the



experiences of FSWs with regard to condom failure and daily oral PrEP in Ethiopia. The aim of
the study was to explore FSWs’ experiences concerning condom failure and their attitudes towards

and experiences of PrEP use.

Material and methods
Study setting and design
The study was conducted in Addis Ababa, the capital of Ethiopia, with an estimated population of
4 million. Sex work takes place on the streets and in bars, hotels, red light houses, massage houses,

and small establishments that sell local drinks.

The study participants were invited to the study using the snowball sampling method where the
first interviewee was contacted through the drop-in center. FSWs are a hard-to-reach population;
therefore, we used a Population Service International (PSI) drop-in center since this NGO had
established a good relationship with this group. At the time of data collection PSI was the only
organization with drop-in center in Addis Ababa. Drop-in centers (DICs) are community-based
centers, aiming at offering confidential, comprehensive, and anonymous services for female sex
workers including: HIV testing, STI diagnosis and treatment, family planning and risk reduction
counselling (16). Inclusion criteria for participation in the current study were aged 18 years or
older, currently engaged in sex work, and written informed consent prior to the study. Each
participant was invited to a private location for an interview that lasted an average of 45 minutes.
Permission was obtained from each study participant to audio record the interview. The data
collection process was finalized after reaching a consensus among the researchers that information
saturation had been attained.

The interviews were conducted by the first and third author, who were experienced in sexual and
reproductive health matters and fluent in the local language (Amharic). They used a semi-
structured interview guide (Supplementary document 1) that included participants’ demographic
characteristics and views about their working situation, condom use, alcohol consumption, HIV
and sexually transmitted infection risks, and PrEP. Four pilot interviews were conducted to test
the flow of the interview and the in-depth interview guide. The pilot interviews were used to
modify and revise the interview guide. The final two pilot interviews utilized the revised interview

guide and were therefore included in the analysis. After completion of the interview, each



participant was compensated with ~US$8 (300 Eth-birr) for transportation and time spent during

the interview.

Data analysis

Data analysis was performed according to manifest and latent qualitative content analysis as
described by Graneheim and Lundman (17). The unit of analysis was the interview, and the
interview texts were sufficiently rich to allow for an exploration of the latent level. First, the
recorded interview was transcribed in Amharic and then translated into English. Both interviewers
read through each transcription independently and identified sentences that had a particular
meaning (i.e. meaning units). The meaningful units were then coded by the first author. Codes

were grouped into categories and subcategories based on similar ideas.

The two interviewers discussed the resulting categories until they reached a consensus. Then the
categories were shared with the other co-authors for further discussion. Finally, a thorough
discussion of the categories among all the authors facilitated the identification of emergent themes.

Ethical considerations

The study protocol was approved by the Ethiopian Public Health Institute review board (EPHI-
IRB). FSWs are one of the vulnerable groups highly exposed to stigma and discrimination. Thus,
extra care was taken to maintain the confidentiality and privacy of the study procedure; all personal
identifiers were removed and then replaced with code numbers. In addition, individual informed

consent was sought from each participant before the interview.
Results

A total of 17 FSWs participated in the study, with a median age of 25 years (range: 21-35). All but
one participant had primary school or no formal education. Ten participants reported taking PrEP,
one participant had stopped taking PrEP, and six participants never started it (Table 1). Three
themes emerged during the analysis: 1) Struggling with the continuous risk of condom failure, 2)
Doubting the feasibility of PrEP as a protection strategy, and 3) Being challenged by the negative
aspects associated with PrEP use. The first theme was supported by three categories: a) Difficulties
associated with clients’ behavior, b) Dealing with their own inadequacies, and c) Minimizing harm
due to condom failure. The second theme was supported by two categories: a) Misconceptions and

barriers towards taking PrEP, and b) Lacking confidence in self-efficacy. The third theme was



supported by three categories: a) Having to deal with adverse side effects, b) Facing risk of stigma,
and c) Feeling challenged by adherence needs (Table 2). The details of each theme and category

are discussed below where the themes are shown in bold, and the categories are underlined.

Table 1: Characteristics of study participants

Characteristic Frequency
Median age = 25 years (range: 21-35)
PrEP uptake status
Number of FSWs on PrEP 10
Discontinued taking PrEP 1
Not started PrEP* 6
Educational status
No formal education 5
Some grade of elementary school 11
Secondary and above 1
Marital status
Never married 12
Divorced 5
Number of children
0 8
1 7
2 2
Current meeting location of clients
Street 14
Bar and/or street 3

*One FSW was HIV (self-identified) positive so was not offered PrEP

Table 2: The themes, category and sub-categories

Theme Categories Sub-Categories
Difficulties associated | Deliberate condom breakage/ slippage and
with clients’ piercing
behavior/demand Men’s focusing only on sexual satisfaction
leading to struggle (rough sex) and taking a long
Struggling with time
the continuous Drunk clients
;:asi:(ucr); condom Poor quality of condom brought by clients
Size of penis
Dealing with their own | FSWs getting drunk
inadequacies Getting involved (FSWs) in the sex (level of

absorption)




Letting a client have sex in different positions/
allowing clients to take control over the position

Not having proper condom use knowledge/skill

Negligent FSWs face frequent
breakage/slippage

Minimizing harm due
to condom failure

Changing condoms

Getting rid of harmful fluids

Taking PreP

Doubting the
feasibility of
PreP as a
protection
strategy

Misconceptions and
barriers towards
taking PrEP

Perceiving PrEP as an alternative, and not
supplement, to condom use

Perceiving no difference between taking PrEP
daily and taking ART after being positive

Not liking to take PrEP everyday

Doubting effectiveness of PrEP for HIV
protection

Lacking confidence in
self-efficacy

Fear of being negligent regarding condom use
with client

Fear of forgetting taking the pill while drunk as
a reason not to start taking PrEP

Fear of not being able to manage the side
effects.

Being challenged
by the negative
aspects associated
with PrEP use

Having to deal with
adverse side effects

Having nausea and nightmares; gastritis and
back pain; bloating, and sometime diarrhea

Facing risk of stigma

Being seen as HIV positive when taking PrEP

The PrEP container is similar with ART

Feeling challenged by
adherence needs

Worrying that drinking and using khat might
interfere with PrEP adherence

Forget taking PrEP in the morning due to
sleeping

Struggling with the continuous risk of condom failure

Female sex workers encountered several risks during their work and these risks mainly emanated
from the demand and actions of the clients or from the action and/or reluctance of FSWs. One of
the main risks in the everyday life of a FSW was condom use failure, which was primarily due to

condom breakage/slippage.

Difficulties associated with clients’ behavior/demand

Condom failure was partly due to factors associated with the client’s behavior. Some of the clients

who demanded sex without a condom even tried to break/slip/tear the condom deliberately. It was



mentioned that when sexual intercourse takes a long time, some clients might attempt to break the

condom deliberately to finish sooner.

“There are guys who do not want to use condoms. | experienced deliberate condom breakage; the
guy tears it with his finger while we are having sex and tries to continue, but I shout and make him
stop. [P 08, age 25,].

Another FSW mentioned that those clients who know their status (HIV) might break the condom
deliberately because they do not care. When asked “why do you think he starts to tear the
condom?” she replied: “I don 't know, maybe to finish the sex or he already knows his status (HIV)
and might not care.” /P 03, age 23]

To cope with deliberate tearing, FSWs tried to maintain control by putting on the condom for
clients. By doing so, they could be able to manage proper condom use and avoid deliberate tearing.
One FSW said that “I put the condom on clients because some men try to tear it”. The other
strategy reported was to identify clients who try to break condoms deliberately and avoid going

with them when they come for the second time.

The other reason mentioned which compromised condom use was the client’s focus solely on
sexual desire leading to rough sex and condom breakage. One of the participants described this as

follows:

“You know, it happens when you struggle. Some men do not think about their health; they only
follow their feeling, and when they struggle the condom bursts, although I put it on him properly.
When it happens, | often go to a clinic for testing and until now | am healthy, thanks to God”. [P
16, age 25]

On the other hand, some drunk clients took too long a time during sex, causing the condom to

break or slip.

“Yes, I have faced a drunken client and most of the time they nag you and give you a hard time.
Their behavior changes from time to time and when they have sex, they don’t do it properly.
Therefore, | always try to control everything. During sex, they might last long which might cause
condom breakage.” [P 17, age 23]

In addition, the quality and storage of the condom were also mentioned as reasons for condom

breakage/slippage. In particular, the condom that the client brings was believed to have low quality



due to poor storage and also subjected to deliberate tearing. Furthermore, condom use could be
compromised by the size of the penis. FSWSs experienced that the client’s penis size could cause

the breakage, or due to the small size of the penis, the condom slips.

“Sometimes when a client takes a too long time it breaks and slips if the client’s penis size is small.
I had a client with a small size and | try several times, but the condom does not fit, so I quit going
with him.” [P 03, age 23]

Dealing with their own inadequacies

FSWSs’ own behavior and inadequacies also contributed to condom use failure. One of the issues
mentioned was alcohol consumption among the FSWs. According to the FSWSs, most of the time
it was possible to control the condom use with a drunk client if the FSW was not drunk, but if she
was drunk too, it was impossible to use a condom let alone to manage proper condom use. As
described by one of the participants:

“Idon’t remember the whole thing; in the morning there was a condom on the ground (she laughs).

Most of the time if I get drunk, I do not go with a client; I do not trust myself”. [P 02, age 30]

The active involvement of FSWs in the sexual intercourse was also mentioned as a contributor to
condom breakage/slippage and also could make FSWs unable to respond to the breakage in time.
Thus, when FSWs were actively engaged in the sexual intercourse, they might be less conscious
of the condom. In addition, allowing clients to take control over the position during sex was also
mentioned as a reason for compromised condom use. Trying to maintain awareness during sexual
intercourse with a client and taking action when the condom breaks/slips were mentioned as

strategies to control condom use.

“If you let them have different positions of sex and give them freedom, you might also get involved
emotionally in the sex and compromise the condom use. So | do not allow that; | only have normal
sex position”. [P0S, age 25]

The other reason mentioned for breakage and slippage was lack of proper condom use knowledge
by FSWs. Most of the time FSWSs put the condom on for the client to assure proper condom use,
but sometimes due to poor knowledge they faced frequent condom breakage. They mentioned that
especially when starting to sell sex, most of them might not know how to use condoms properly,

leading to condom use failure. In addition, it was mentioned that FSWs who were negligent could



face frequent condom breakage/slippage. Thus, providing education on proper condom use
especially for new FSWs was mentioned as one of the main prevention activities. In particular,
continuing the support provided by the DIC system was mentioned as the preferred way of
reaching FSWs.

“The support should continue with the DIC system. Female sex workers have to get awareness
training; they come from different lifestyles and also go through different things so they need to
get an education. Currently, the DICs are not operating as before, so they should continue
educating FSWs like they did previously. Not only for the current FSWs but also for the future
generation. | am watching the new generation of young girls joining the sex work; they only see
the money they get, they have no idea what’s coming next. Therefore, they need to get an education,
it should continue.” [P 06, age 25]

Minimizing harm due to condom failure

Despite FSWs’ actions to avoid condom failure, they sought to minimize the harm done after
condom breakage/slippage occurrence. The first thing they did was to change the condom swiftly
when it broke during sexual intercourse. The other action to minimize the harm after condom
breakage was to either wash, jump and/or urinate to get the fluid out of the body.

“When breakage happens, I try to urinate right away to wash out the fluids” [PS, age 25,].

Furthermore, taking PrEP was also reported by some FSWs to minimize the chance of contracting
HIV.

“While I am at work, I might face condom breakage and contract HIV and that worries me. | want
to build another life out of sex work, being in this life worries me. So, | try to use condoms properly
and also use drugs (PrEP) ”. [P 12, age 25]

Doubting the effectiveness of PrEP as a protection strategy

Different factors contributed to FSWs’ feelings of doubt about PrEP, leading some to avoid taking
PrEP. Doubts about PrEP as a protection strategy were fueled by misconceptions and barriers

towards taking PrEP and by lack of confidence.

Misconceptions and barriers towards taking PrEP

Some FSWs did not understand the role of PrEP and condom use; they considered PrEP as an

alternative to condom use, so they chose condoms over PrEP.
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“When | ask the nurse the advantage of the PrEP during condom breakage, she said that it is as
good as the condom and my understanding was, if it is only as good as the condom, then the

condom is enough. So | didn’t start it.” [P 08, age 25]

Another misunderstanding was comparing taking PrEP with taking ART for HIV. The fact that
PrEP was taken daily was compared with ART for HIV, which is also being taken on a daily basis.
However, some FSWs did not understand that PrEP is just for risk periods only.

“Some women say, if we are going to take it daily, what is the difference between being HIV
positive and taking ART? So they say we will take the treatment when we become positive.” [P 12,
age 25]

The burden to take a daily pill was mentioned by some as a barrier not to start, while the
effectiveness of PrEP for HIV protection was also doubted.

“I don’t know, I do not want to start it, taking it every day... ... Can it really protect from HIV?”
[P15, age 22]

Nevertheless, not all FSWs misunderstood the advantage of PrEP; one FSW when asked about

being reluctant to use condoms due to taking PrEP and she replied as follows:

Never, it is the reverse for me, the drug gives me strength to be confident about using condoms. |
think about my child, then I think about myself, if something happened to me [P 05, 25].

Lacking confidence in self-efficacy

Some FSWs mentioned reasons not to start taking PrEP that emanated from poor confidence and/or
self-doubt. FSWs reported that PrEP could make them more reluctant to use condoms, and might
make them accept being offered sex without a condom. In addition, the possibility of forgetting

PreP, especially during alcohol drinking, was also mentioned as a reason not to start taking it.

“I'don’t know, I am afraid of taking it. It might also make me negligent about condom use. If I use
the PrEP, when the client requests me, | might go without a condom. In addition, | might forget to
take it when | get drunk so to avoid that, I prefer not to start taking the drug.” [P 02, age 30]

Some FSWs believed that the side effects of PrEP could be greater than the protection they
obtained from it. In addition, fear of not being able to manage the side effects was mentioned as a
reason; although they had not started taking PrEP, what they heard from other FSWs about the
side effects of taking PrEP made them fear starting it.
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“Because | was afraid of the drug’s side effect. | asked a woman who started to take it and she
said it gives nausea, vomiting and also gastric pain. So | decided not to take the drug.” [P 08, age
25]

Being challenged by the negative aspects associated with PrEP use

FSWs with experience of PrEP described a number of negative aspects which they perceived as

challenging, and for some, these were reasons to stop taking it.

Having to deal with adverse side effects

Among those FSWs who had taken or were currently taking PrEP, adverse side effects were
experienced as a challenge. The reported side effects occurred during the starting period of taking
PrEP (approximately 15 days). Having nausea, gastritis, bloating, nightmares, back pain, and
sometimes diarrhea were the side effects reported. One FSW had stopped taking it due to the pain
in the stomach and other FSWs mentioned that they were going to quit or had thought about
quitting.

“It is for the prevention of HIV; it has been 3 months since | started taking it. When I start taking,
I used to feel nausea, vomiting and also bloating and false alarm to go to the bathroom, and
sometimes diarrhea too. Then | go to the clinic and told them that | was going to quit but they told
me that it is temporary. They also told me not to quit unless I get out of this life. As they say, the

pain was only for 15 days, then it stops.” [P 03, age 23]

Facing risk of stigma

The attitude and perception of other FSWs towards PrEP appeared to be one of the challenges. The
similarity of the PrEP and ART containers opened the door for pre-judgment, and this led some
FSWs to hide the bottle when taking it.

“Yes, | take it with me in the bag. | have a friend who said you are HIV positive after looking at
the tablet, then | told her that it is a preventive medicine, but she couldn’t believe me. She is also
a sex worker, so | brought her to the DIC and they told her everything. Then after checking for
liver and HIV, she also started taking it. When she first said that | was positive, | was shocked and
started to hide when | take it. The drug container is similar to ART, so at first, you might shock.”
[P 03, age 23]

Feeling challenged by adherence needs
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As with any other medicine, maintaining good adherence to the PrEP was mentioned as one of the
challenges, especially since the FSW’s job involves substance use and going far from home. Also,
the working hours mostly are at night, so most FSWs spend the morning time sleeping, which
makes FSWs who take in the morning forget to take it.

“I drink alcohol and chew Khat, it is not advised to drink with the drug and that worries me. When
it’s cold, I drink to cope. Sometimes | sleep and forget to take it; especially if you take it in the
morning, you could forget.” /P 12, age 25]

The size of the pills was also mentioned as a challenge. One FSW said that the drug looks like a

tablet which is given for cows in the countryside; you have to use more water to swallow it.
Discussion

The results show that despite FSWs’ struggles to ensure proper condom use, condom failure
remains a challenge, both due to the clients’ behavior and factors related to their own inadequacies.
When condom failure occurred, FSWs tried to minimize its adverse consequences with various
strategies, and some, but not all, FSWs used PrEP. PrEP acceptability was compromised by
different factors including fear of the side effects and doubts as to the effectiveness of protection.
Those who had started taking PrEP reported various challenges including adverse side effects,

stigma, and problems with maintaining adherence.

A common occurrence was that client’s behavior and demands created uncomfortable situations
for FSWs, sometimes leading to deliberate condom breakage/slippage. Studies in Kenya and India
also reported that clients who prioritized sexual pleasure purposely interfered with condom use
(10, 18, 19). Similar to the current study, a qualitative study conducted in Kenya also mentioned
that condom breakage/slippage could either be intentional or unintentional (18). Besides the
deliberate act, due to the influence of alcohol or other substances use, clients could compromise
condom use unintentionally. Therefore, becoming aware of client-related factors that lead to

condom failure could help FSWs manage their own protection better.

Although FSWs attributed most of the breakages to the actions of clients (18), FSWs’ actions and
negligence also caused condom failure. Similarly, findings from a study in India showed that
FSWs under the influence of alcohol could not control condom use, and therefore, the failure rate
could be high (20). In addition, as found in the current study, their emotional involvement with the

sexual intercourse could increase the friction leading to breakage. Also, when they became too
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actively involved or absorbed in the sex, their ability to manage and feel condom breakage/slippage
could be compromised. Having sex in a position where FSWs cannot control the actions of the
client also opens the door for condom failure. Therefore, programs need to make a special effort
to identify FSWs who appear to be more susceptible to breakage/slippage and provide information
and skills to minimize their risk for HIV/STI infection (13, 20). Although they work under difficult
conditions, FSWs try to maintain their safety by controlling the condom use process. In addition,
as shown in the current study and in a review of studies conducted among FSWs (21), some took
PrEP to be protected from HIV during condom breakage/slippage incidents (21).

PrEP is one of the prevention methods that was recently introduced in Ethiopia (14). Following
Ethiopian national comprehensive HIV prevention, care, and treatment guidelines, the Ministry of
Health in collaboration with partners has started PrEP as an additional HIV prevention service for
FSWs (14). The continuous risk of condom failure shown in the current study suggests that PrEP
may play a key role in HIV prevention strategies, if uptake among FSWs could be ensured.
However, our study identified several misconceptions with regard to the prevention benefits of
PreP which could have implications for PrEP uptake. FSWSs reported that they thought PrEP was
an alternative to condom use, and some FSW preferred using condoms rather than PrEP. Some
even compared taking PrEP daily with taking ART for HIV treatment. Such misconceptions might
be due to poor comprehension of the part of the FSWs or poor communication skills from the
provider side. Therefore, PrEP providers should be aware that may FSWs have a low level of
education and will need engaging information sessions to fully appreciate the value of PrEP,
especially as misconceptions regarding side effects persist in the community. To support PrEP
uptake and persistence, the toolkits should be easily understandable by FSWs (22). Studies
conducted in Baltimore and South Africa also suggested the need for provision of proper PrEP

education to increase the uptake (21, 24).

The disbelief in the effectiveness of PrEP was also another reason to avoid PrEP, and it is
consistent with prior research conducted among young adults in rural Kenya, Uganda and
Botswana (25, 26). In the aforementioned study, some of the individuals wanted to see evidence
if PrEP really works (24). In addition, taking the pills daily was mentioned as a burden, indicating
that a low level of information might cause a barrier for PrEP uptake. There is an urgent need to
provide PrEP information among FSWs including how PrEP should be taken and adhered to.

14



Strategies should be designed for how to communicate proper information about PrEP with the

aim of changing the attitude of FSWs towards PrEP.

Our study also showed that preconceptions and lack of confidence played a role in avoiding PrEP.
Some anticipated that their drinking and Khat chewing status might interfere with PrEP, and others
mentioned that PrEP taking could make them negligent about condom use. Such cases illustrate
that the role of service providers is vital. Service providers should anticipate such issues and
discuss how to overcome fear and use PrEP for protection against HIV. On the other hand, FSWs
who were taking PrEP mentioned that taking it improved their condom use since it boosted their
confidence in protection. Therefore, creating a peer to peer education program to allow these two

different attitudes meet and discuss could help to strengthen PrEP programming for FSW

On the other hand, our study showed that FSWs who were taking PrEP also faced various
challenges which emanated from community perceptions about PrEP. A study conducted in
Uganda reported that stigma related to the similarities of PrEP with ART made some FSWs fear
taking PrEP, because they could be perceived as if they had HIV (24). Due to that, some FSWSs try
to hide when taking it, which eventually affects their adherence. Systematic reviews of studies
conducted in low and middle income countries reported that adherence could be impacted by the
complexity of the FSW’s lifestyle (21, 27). They mostly work at night, might use substances, and
thus spend the morning time sleeping. Those who start taking it therefore could forget taking it on
time and could even forget taking it at all. Studies conducted in South Africa, Benin, Senegal, and
Uganda reported a lower retention rate of PrEP, especially among young FSWs, which could be
attributed to similar challenges like substance use (27-30). Although not conducted among FSWs,
studies targeting couples across Africa found that women who had experienced verbal, physical or
economic abuse from a partner were more likely to have low PrEP adherence (32, 33). It is known
that most FSWs experience abuse, frequently exposing them to stress and forgetting (31).
Therefore, PrEP education programs should target common challenges associated with PrEP use

in order to support uptake and adherence.

Furthermore, the study identified several side effects that not only were considered negative by
those who had started taking PrEP but also created fear among those who did not take it. Service
providers should make FSW aware that side effects will be temporary and usually disappear within

two weeks. In general, good and ongoing counseling is key for successful PrEP service roll-out
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(21). It helps to increase enrollment, maximize adherence and reduce attrition for the success of
the service. Service provider’s knowledge and skills need to be built through ongoing mentoring

and training based on evidence from studies such as the current one and others (21, 24).
Methodological considerations

The study was conducted using an in-depth interview which allowed participants to express their
experiences and concerns. A semi-structured interview guide helped to ensure consistency in the
interview process. We used a private venue for the interviews to create an environment where the
participants could freely discuss personal issues. Moreover, two researchers (one male and one
female, respectively) conducted the in-depth interviews; which may help to reduce the bias from
one interviewer. No differences were observed in the quality of the interview data obtained
between the two interviewers. Furthermore, the analytical process was conducted through
discussion with all authors, which helped to achieve consensus and to ensure the credibility of the

results.

The presentation of the various steps in the analytical model makes the process accessible to other
researchers and readers of the paper. In addition, the use of quotations in the text provides evidence
that the interpretation of the findings was based on the current data.

Although the data collection process was finalized after saturation of information was achieved, it
cannot be excluded that additional participants might have provided other perspectives. The fact
that most FSWs working in different setting face similar challenges makes the results of the current
study in all probability transferable to FSWSs in other settings and countries.

Most of the participants were from one type of sex selling venue (street) which might introduce
some limitations. The views and attitudes of FSWs from other types of venues might be missed.
However, to our knowledge, this is the first study that explores the uptake of PrEP among FSWs
in Ethiopia. It may serve as the basis for future studies and may offer suggestions for strengthened

PrEP education programs for FSW.

Conclusion

Despite FSWs’ efforts to minimize the risk of HIV/STI through proper condom use, factors that
increase their exposure to condom failure remain, including the demands and/or behavior of the

clients and FSWs’ own actions and/or poor awareness. Challenges associated with one of the harm-
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reducing mechanisms, PrEP uptake, indicate that user-friendly strategies need to be designed and
implemented to counter these barriers and facilitate PrEP uptake. There is a need for programs to
consistently support FSWs’ struggle against HIV infections. Programs should alert FSWs that
PrEP is a method that they can control, which can support the condom use process. The information
provided to FSWs should take into consideration their education and understanding to achieve

better HIV prevention strategies.
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