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Abstract

Female sex workers (FSWs) in low- and middle-income countries are at high risk of unintended
pregnancy, yet this issue has been largely neglected in sexual health research and programming.
Many FSW populations have high unmet need for contraception, particularly long-acting
reversible contraception (LARC). Condom use is often inconsistent, particularly with non-paying
emotional sex partners, and use of condoms consistently along with another effective
contraceptive method (dual method use) is uncommon. Knowledge of contraceptive options is
often poor and misconceptions are widespread. In addition, FSWs work in a criminalised
environment with endemic gender-based violence and stigma from both health providers and

the general community.

My thesis aims to address the knowledge gaps around this issue, and to improve the sexual and
reproductive health of FSWs in Kenya, by developing and evaluating a mobile phone-based
(mHealth) intervention for FSWs to improve contraceptive use and prevent unintended
pregnancy. Previous research indicates that FSWs in Kenya are heavily dependent on their

mobile phones, making this an ideal modality for connecting with this hard-to-reach population.

The first study in this thesis, a systematic review and meta-analysis, found that pregnancy
incidence among FSWs has rarely been measured. Available estimates were highly
heterogeneous and of low methodological quality. The pooled estimate of unintended
pregnancy incidence in the three studies best designed to measure this was 27 per 100 person-

years, considerably higher than available estimates in the general population.

The remainder of my research centred on the WHISPER or SHOUT trial, conducted with FSWs in
Mombasa, Kenya. The WHISPER SMS intervention was based on health promotion theory and
developed using participatory methods, and the qualitative research from that process is
reported in this thesis. The content and behaviour change techniques in the messages resonated

strongly with the target population.

The intervention was tested in an equal-attention cluster-randomised controlled trial, in which
recipients of WHISPER messages were compared to those receiving nutrition messages
(SHOUT) for one year. Analysis of trial data at baseline examined the prevalence of LARCs,
finding that implant use was considerably higher than anticipated, which was most likely
attributable to a parallel increase in implant use in the Kenyan population. In contrast,

intrauterine device (IUD) use was very rare.



Assessment of the effectiveness of the WHISPER intervention found that it had no impact on
unintended pregnancy incidence (the primary outcome) or LARC use. However, the
intervention did result in modest improvement in contraceptive knowledge and use of dual

contraceptive methods.

Overall, my research suggests that mHealth interventions used in isolation may have the
potential to change short-term user-controlled behaviours, but have limited impact on use of
longer-term methods or behaviours that are more subject to external and structural influences.
Multi-faceted pregnancy prevention is needed for FSWs, which integrates both supply- and
demand-side elements, and addresses structural influences on FSWs’ health and wellbeing. The
use of SMS for contraceptive promotion is highly feasible and acceptable and could have greater
impact on this important health and social issue if integrated into a broader prevention

program for FSWs.
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Chapter 1: Introduction

1.1 Sex work and female sex workers

Sex work is the provision of sex for money or other form of payment. It involves an explicit
agreement between the parties that the service is commercial and limited to the sexual act.[1] In
contrast, transactional sex involves an implied rather than necessarily explicit exchange, and is
widespread and socially acceptable in many cultures, particularly in sub-Saharan Africa.[2, 3]
The use of the terms ‘sex work’ and ‘sex worker’, reflect the view of many sex workers and their
organisations that what they do is a legitimate paid activity that can be viewed through a labour
rights framework.[4] These terms are used in this thesis in preference to more judgmental
terminology such as prostitution, which carries historical connotations of immoral activity and

character, and reduces sex workers' agency.

Because this research addresses the biological risk of pregnancy, it concerns cisgender rather
than transgender women!. Transgender men, who can be biologically able to conceive, were not
excluded from the research presented in this thesis, but nor were they specifically targeted, as
they face different types of risks and may not be receptive to health promotion activities that
address people who identify as women. The term female sex worker (FSW) is used throughout

this thesis for ease of description.

Sex work takes a range of different forms depending on the location and context, including
formal brothel-based work, selling sex from public places or one’s home, or practicing from
informal locations such as bars, hotels, beauty parlours or entertainment venues. Paid sex may
take may take place in the same location as solicitation of clients, or at a different agreed
location,[5] and solicitation is increasingly taking place via mobile phone or internet rather than
in-person.[6-8] Sex work may be full or part time, and is often used by economically
marginalised women to supplement other forms of informal paid employment. This may be
described as ‘indirect’ when women use other employment, such as working in a massage
parlour, to find sex clients. Non-venue based sex workers, and those working part-time or
‘indirectly’, face higher risks and are often harder to reach with traditional health programs

than those working full time and from specific venues.[5, 9, 10]

1 . . . . .

‘Cisgender women’ refers to people of female biological sex who identify as women. Transgender women are
people who were born with male sex and identify as women. Transgender men, conversely have female sex
and male gender identity.



INTRODUCTION

My research focuses on FSWs in low- and middle income countries (LMICs), with Kenya taken as
a case study. In these contexts, health systems are often weak, with additional barriers to health
care access for marginalised groups like FSWs. While sex work is criminalised at least partially
in almost all jurisdictions, the negative impact on sex workers may be greater in countries with
weaker rule of law, because of arbitrary and corrupt enforcement.[11, 12] For these reasons,
health and social risks associated with sex work are greater in LMICs. In high-income countries,
FSWs still face significant risk and social stigma, but there are more structural elements in place
to counter these, for example comprehensive primary health services, employment law, and

human rights protections. The specific context of sex work in Kenya is discussed in 1.8.

1.1.1 Pregnancy intention and childrearing among female sex workers

This thesis specifically focuses on unintended pregnancy among FSWs, rather than pregnancy
per se. [t is important to note that in many contexts a large majority of FSWs have children[13]
and their pregnancy intentions are similar to other women, contrary to widely held myths.[14-
16] Just like other women, they are also subject to sociocultural pressure to bear children.[17]
Strong gendered beliefs exist in Kenya and other societies that FSWs are immoral and make bad
mothers.[18, 19] This influences FSWs’ sense of legitimacy in child-rearing and may impact
internalised stigma and health-seeking behaviour if they become pregnant. It also affects the
behaviour of health providers who may discriminate against pregnant sex workers or their
children.[17] Antenatal care and other maternal and children’s health services that specifically

cater to sex workers or their children, are rare.[13, 20]

Many women have ambivalent or conflicting intentions and emotional responses to
pregnancy.[21] For FSWs, conflicted feelings about pregnancy may be heightened by conflicting
stigmas (against sex workers as mothers and against childless women) and different intentions
for different sex partners. Measures of intention that take account of this nuance may be more

useful than simple dichotomous measures of whether a pregnancy is wanted or not.[22]

Scholarship on contraception and pregnancy risks among FSWs must not assume that
motherhood is not desired or inherently inappropriate, and programs must be wary of
pressuring FSWs to use specific contraceptive methods, especially in light of historical
reproductive coercion of socially or economically marginalised women.[23-25] Rather, the
emphasis should be on providing the opportunity and resources for FSWs to prevent pregnancy

in the way that they desire, or to plan it at their preferred time and circumstances.
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1.2 Female sex workers in low- and middle income countries are at high risk

of unintended pregnancy

FSWs in LMICs face multiple sexual and reproductive health (SRH) risks, resulting from
frequent exposures to multiple partners within an adverse social, economic and legal
environment. The risk of sexually transmitted infections (STIs), particularly HIV, is well
documented. A meta-analysis of HIV prevalence studies found that 10.4% of FSWs are living
with HIV across LMICs, and prevalence is much higher in sub-Saharan Africa,[26] for example

26% in Kenya according to the most recent national survey.[27]

HIV prevention programs for sex workers have been implemented and evaluated in many
countries. These include both demand generation through community- and facility-based peer
education, and supply-side approaches, including testing and treatment services, improving
access to condoms through outreach and at sex work venues, community drop-in centres
specifically targeted to sex workers, and more recently, access to pre-exposure prophylaxis.[28,
29] While major barriers remain in terms of modifying HIV risk for this population, significant

gains have been made and resources allocated to this issue.[26]

In contrast, the risk of unintended pregnancy in this population has been largely neglected in
both research and programming, despite sharing many risk factors with HIV and being
amenable to similar programmatic approaches, including peer education and outreach. HIV and
STI prevention programs target unsafe or unprotected sex, which may positively impact on
unintended pregnancy through increased condom use. However, they rarely specifically target
unintended pregnancy or consider contraceptive methods other than condoms.[30] These
programs have had considerable success at increasing condom use with clients[28] but not
emotional partners,[31] leaving FSWs at risk of both STIs and pregnancy from their boyfriends,
husbands, or other non-paying partners. Qualitative research in Kenya and Uganda indicates
that avoiding unintended pregnancy is a high priority for FSWs[32] and may be perceived as a
greater threat than HIV.[33] Similarly, three-quarters of FSWs in a study in Madagascar felt that
pregnancy prevention was very important to them and 81% worried about getting

pregnant.[34]

FSWs report very high rates of unintended pregnancy in their lifetime, for example 30% in
Afghanistan,[35] 38% in West Africa[36] and 45% in Uganda.[37] Lifetime estimates of induced
abortion vary widely, depending on availability of services and the legal context, but have been
reported as 21% in Kenya,[38] 44% in China[39] and 90% in Pakistan,[40] and are frequently

higher than national averages.[41] Very few studies have measured unintended pregnancy
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incidence, but available estimates from sub-Saharan Africa range from 7[42] to 52[43] per 100

person-years.

1.3 Global burden of unintended pregnancy

Unintended pregnancy (including any pregnancy which is unwanted, mistimed or unplanned) is
highly prevalent and has substantial global impact, with unintended pregnancies accounting for
44% of pregnancies worldwide. Incidence rates are higher in developing than developed
countries (65 compared to 45 unintended pregnancies per 1000 women per year, respectively).
Rates are higher still in Sub-Saharan Africa, particularly East Africa, where the incidence is 112
per 1000 women.[44] Available data suggests that unintended pregnancy incidence among

FSWs in East Africa is higher than among the general population.[38]

1.3.1 Consequences of unintended pregnancy

Unintended pregnancy has significant negative consequences for maternal and newborn health,
as well as for psychological and emotional wellbeing, relationship stability, and socioeconomic
status[45]. For women who choose to continue an unintended pregnancy, it is associated with
increased odds of having a premature or low birth weight baby.[46] Less robust evidence
indicates that unintended pregnancy is also associated with higher rates of stillbirth and
neonatal death, reducing uptake and duration of breastfeeding, and delays in seeking perinatal

care.[47, 48]

Over half of all unintended pregnancies worldwide are estimated to end in abortion. Women
who choose to terminate an unintended pregnancy face substantial barriers in accessing safe
and legal abortion in most parts of the world, including Kenya, where abortion is only permitted
when the woman’s health is in danger.[49] In developing regions, almost a third of women live
in countries where abortion is either completely prohibited or is only legal when the woman'’s
life is at risk, and 20 million abortions (more than half of all those performed) are unsafe.[50]
Complications of unintended pregnancy and abortion are estimated to account for 70,000

maternal deaths and 500,000 newborn deaths annually.[51]

The social, economic and health impacts of unintended pregnancy differ depending on social
norms around family size, single parenting, and pre-marital sex, as well as a country’s economic
development and stage of demographic transition.[48] Given their social context, unintended
pregnancy may be a greater burden for FSWs than for other women. Being visibly pregnant may

generate additional community disapproval, exacerbating existing sex work-related stigma.
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FSWs often describe entering and continuing in sex work for survival reasons, in particular to
provide for their children.[52] Having additional children is likely to exacerbate poverty and
may further entrench their dependence on sex work.[53] Furthermore, being pregnant affects
FSWs capacity to earn money and provide for their dependents, both because of the physical

demands of the work, and being potentially less attractive to clients.[33, 38]

1.4 Contraception and unmet need

Insufficient use of contraception among FSWs is a major contributor to their high risk of
unintended pregnancy. Estimates of use vary widely depending on which methods are included

and whether consistency of use is accounted for, and will be discussed in subsequent sections.

In this thesis, the term contraception is used to refer to methods or devices specifically used to
prevent pregnancy. Family planning is used to refer to the broader notion of pregnancy

intention, pregnancy planning, birth spacing, and contraceptive methods.

Modern methods of contraception described in this thesis are classified according to a 2015
World Health Organization and USAID technical consultation. Rather than simply being a
temporal definition, modern methods are those that have: “a sound basis in reproductive
biology, a precise protocol for correct use and existing data showing that the method has been
tested in an appropriately designed study to assess efficacy”.[54] Table 1 presents the key

characteristics of specific modern and traditional contraceptive methods.
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Table 1: Selected characteristics of contraceptive methods, ordered by effectiveness

. Level of
. Duration
Typical-use Modern or program
* . . Hormonal
pregnancy rate traditional of action support
required
Very effective
Implant 0.1 Modern Long Yes High
Vasectomy 0.15 Modern Permanent | No High
Female sterilisation 0.5 Modern Permanent | No High
Hormonal IUD 0.7 Modern Long Yes High
Copper IUD 0.8 Modern Long No High
Effective
Emergency. . 1* Modern Short Yes Low
contraceptive pill
LAM® 2 Modern Medium No Medium
Injectables 34 Modern Medium Yes Medium
Oral contraceptive pill 7 Modern Short Yes Low
Patch 7 Modern Short Yes Low
Vaginal ring 7 Modern Short Yes Low
Moderately effective
Standar(;l Days 12 Modern Short No Medium
Method
Male condom 13 Modern Short No Low
TwoDay Method® 14 Modern Short No Medium
D|aphr'a'gm with 17 Modern Short No Low
spermicide
Less effective
Withdrawal 20 Traditional Short No None
Female condom 21 Modern Short No Low
Rhythmécalendar Unknown Traditional Short No None
method

IUD: intrauterine device; LAM: Lactational Amenorrhoea Method

Adapted from [55] and [54]

* Number of pregnancies among 100 women using method for one year (as method is commonly used, rather
than consistent and correct use).

* Estimated rate after one act of unprotected intercourse; different methodology than studies of other
methods

§Fertility awareness-based methods with clear, replicable protocols and evidence base are considered modern,
whereas user-defined rhythm and calendar methods are traditional and vary in their implementation
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1.4.1 Long-acting reversible contraceptives

Long-acting reversible contraceptives (LARCs), including intra-uterine devices (IUDs) and
contraceptive implants, offer a number of benefits over other forms of contraception. They are
not user- or coitus- dependent, last for up to 12 years, are as effective as permanent methods,
and fertility returns immediately after discontinuation.[54] As presented in table 1, they do
have greater system requirements than less effective methods; trained skilled providers and
clinic infrastructure are required for both insertion and removal, so unlike injectables, they
cannot be distributed by community outreach workers. However, LARCs are among the most
cost-effective methods because of the long duration of coverage between health provider

contacts.[56]

There is evidence that LARCs are also more acceptable to users than other methods. Rates of
discontinuation and switching to a different method are considerably lower for LARCs than for
other methods. For example, among countries in the global FP2020 partnership, discontinuation
within one year is around 40% for injectables, pills and condoms, compared to 12% for IUDs
and 8% for implants.[57] The main reason for stopping LARCs is bleeding disturbances, with
copper IUDs frequently causing heavy menstrual bleeding and [UDs causing irregular or
prolonged bleeding.[58, 59] Short-acting methods are frequently discontinued not only because

of side effects, but also for logistical or convenience reasons.[58, 60]

1.4.2 Contraceptive use and unmet need in Kenya

Of the 1.6 billion women of reproductive age living in developing regions, 885 million want to
avoid pregnancy, and of these, 214 million are either not using any method of contraception, or
using a traditional method. Overall, 13% have an unmet need for modern contraception. In sub-
Saharan Africa, unmet need is estimated at 21%, higher than any other region.[61] In Kenya,
where this research is conducted, 20% of women who are married or in a union have an unmet

need for modern contraception.[57]

An estimated 43% of all women in Kenya were using a modern method of contraception in 2018
(modern contraceptive prevalence rate (mCPR)),[57] with injectable contraceptives accounting
for over 40% of users(Figure 1).[62] Use of implants has increased dramatically in Kenya over
the last decade. Their share of the contraceptive method mix increased from 5% in 2008 to 32%
in 2017, representing a prevalence of approximately 14% of all women of reproductive age. In
contrast, IUD use has remained persistently low, fluctuating between 2 and 6% of contraceptive

users over the same period.[62-66]
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Figure 1: Contraceptive method mix in Kenya[62]

‘Other modern’ includes lactational amenorrhoea and standard days methods.

Estimates of modern contraceptive use among FSWs in Kenya vary and are not directly
comparable to the prevalence data presented above, so it is difficult to know how use compares
to the general population. A convenience sample of FSWs in Mombasa found modern
contraceptive use to be 57% in 2007,[38] higher than the national estimate of 45% among
sexually active women at around the same time,[63] however these estimates include different
measures of condom use. Regardless of actual use, FSWs’ need for contraception is greater
because they typically have sex more frequently and with multiple partners. When FSWs desire
children, it is usually with one partner in mind as father, so contraception is still required for

other partners.|ref]

The family planning service system in Kenya, and services for FSWs, are described in sections

1.8.3 and 1.8.4.

1.5 Determinants of contraceptive use and unintended pregnancy among

female sex workers

Many interrelated factors operating at multiple levels contribute to FSWs’ use of contraception
and risk of unintended pregnancy. These can be examined using a social ecological model as
adopted by White et al,[67] from Brofenbronner’s theory of health promotion[68] (Figure 2;
Table 2). Social ecological models/theories posit that an individual’s health is influenced

directly and indirectly by a spectrum of factors from proximal to distal. Proximal factors are
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those close to the individual - for example, individual genetic and behavioural characteristics.
Distal factors refer to broader structural conditions of the society, culture and body politic.
Similar models have been used to assess determinants of contraceptive use in other

populations,[69-71] and HIV prevention interventions for FSWs.[28]

Structural

Interpersonal

Individual

Figure 2: Social ecological model of health to describe determinants of contraceptive use and

unintended pregnancy among FSWs
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Table 2: Potential determinants of unintended pregnancy among FSWs operating at different

ecological levels

Ecological level

Category

Determinant

Individual

Demographic

Age

Level of education

Religion

Income

Gravidity and number of children

Behavioural

Correct, consistent use of condoms, non-barrier methods
and dual methods

Use of alcohol and other drugs

Knowledge,
attitudes and
experience

Ambivalent or fluctuating pregnancy intention

Knowledge of contraceptives and effective use

Knowledge of reproductive cycle and conception

Misconceptions and myths about contraceptive methods

Personal experience of contraceptive use and side effects

Low self-efficacy for contraceptive use

Interpersonal/
social

Behavioural

Frequency of sex

Number of sex partners (paying and non-paying)

Sex with non-paying emotional partner (e.g. husband or
boyfriend)

Partners’ correct use of contraception

Negotiation and communication with sex partners

Relationship control

Partner & community violence

Knowledge,
attitudes and
experience

Partners’ pregnancy intention

Partners’ knowledge and experience of contraceptive use

Partner attitudes and refusal to use contraception

Community knowledge and experience of contraceptive use

Social norms around contraceptive use

Structural

Programmatic

Formal programs for FSWs

Physical and financial access to contraception and abortion

Available method mix

Occupational

Safety and privacy of sex work environment

Sex work venue location — proximity to services

Economic

Local sex market conditions, e.g. incentives to not use
condoms and accept low pay

Economic status discrepancy between sex worker and client

Sociocultural

Societal expectations of women as mothers

Social and institutional stigma towards FSWs

Social status of women

National/sub-national modern contraceptive prevalence rate

National/sub-national total fertility rate

Empowerment and solidarity of sex work community

Gender-based violence: prevalence and norms

Regulatory

Legal status of sex work, abortion and gender-based
violence and implementation of laws

Local by-laws impacting sex work, e.g. loitering

10
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1.5.1 Individual determinants

At the individual level, FSWs tend to be younger and have lower education and income than
other women, and these demographic factors are also associated with lower contraceptive
use[72] and higher risk of unintended pregnancy.[38, 73, 74] FSWs aged under 24 years have
lower rates of condom use and other risk behaviours than their older counterparts, with

greatest risks facing girls under 18 years.[75]

Frequent intercourse with a large number of both paying and non-paying sex partners,
combined with inconsistent use of condoms and other forms of contraception, put FSWs in
many settings at high risk of unintended pregnancy.[2, 76] In Africa, this is often on a

background of common partner concurrency among the general population.[2]

Estimates of modern contraceptive use vary depending on the methodology used. For example,
use of any non-barrier method has been estimated at 28% in China,[39] 67% in Zambia,[53]
65% in Kenya[77] and 72% in India.[78] Studies differ in terms of whether they include women
who want to get pregnant, and what contraceptive methods they capture. Estimates of mCPR
are much higher when condoms are included and the consistency of condom use is not
accounted for; for example, 93% in both China[39] and Kenya.[79] In another Kenyan study that
only included consistent condom use in the modern method calculation, mCPR was 57%. Only
10% of FSWs in that study used condoms consistently as well as another method (dual method
use), which is recommended to prevent both pregnancy and STIs.[38] Dual method use was
found to be similarly low among FSWs in Swaziland (8%)[80] and China (7%).[39] A study in
Uganda found a comparatively high rate of dual method use (58%) but included any condom

use (not specifically consistent use) in the definition.[81]

As well as inconsistent condom use, condom breakage or slippage is common. This has been
attributed to lack of availability of lubricant, forceful or violent sexual interactions, incorrect use
by both FSWs and their clients, and deliberate tampering by clients.[76, 82, 83] The critical
influence of male partners on whether and how condoms are used highlights the interplay
between individual- and interpersonal-level factors, and the need for FSWs to have access to

female-controlled methods so that negative partner influence has less impact.

In addition to problems with condom use, FSWs report incorrect use of non-barrier
contraception, for example missing or delaying 3-montly progestin injections and daily pills.[79]
This is likely to be due to a combination of misinformation (for example, mistakenly believing
that pills need only be taken after intercourse), forgetfulness and chaotic lifestyles due to the

nature of sex work, and financial or logistical barriers to repeated dosing, such as long wait

11
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times for services.[38, 84] Because of the tendency to forget or use them incorrectly, short-term,
user-controlled methods have been linked to pregnancy incidence among women in microbicide
trials that enrolled FSWs and other women with multiple sex partners.[85] Issues with incorrect
and inconsistent use of short-acting and user controlled methods highlight the potential

benefits of LARCs for FSWs.

Contraceptive behaviour and risk taking during sex is also influenced by substance use, which is
common among FSWs worldwide. In parts of Asia, Latin America and Europe, many women who
sell sex also inject drugs, which exacerbates their risk of blood-borne viruses and their financial
dependence on sex work.[26, 86, 87] Alcohol use is common in many FSW populations,
particularly in sub-Saharan Africa.[2, 88] Drinking is important for finding and interacting with
clients and boosting confidence, and also assists with coping with aggressive or unfriendly
clients, and past trauma(2, 89, 90]. Several studies have described the impact of heavy drinking
on remembering to take contraceptive pills,[79] negotiation and correct use of condoms,[91]

STIs,[92] and pregnancy.[93]

FSWs’ knowledge of both contraceptive methods and reproductive biology is low, and myths
about contraceptives, particularly LARCs, are widespread. In formative research in Mombasa in
2015, FSWs described how IUDs could harm a developing foetus, be felt by partners or
displaced during rough sex, or cause infertility, and how IUDs and implants could migrate
around the body. Similar concerns have been voiced in qualitative studies with sex workers[79,
84] and other women in Kenya,[94, 95] and are reported in other sub-Saharan African

countries.[96]

While adverse effects like infertility have been mistakenly attributed to contraception, FSWs are
also legitimately concerned about known adverse effects which they or their peers have
experienced, and which impact them in different ways to other women. Diminished libido from
hormonal contraception, and disrupted or heavy bleeding from implants, injections or copper
IUDs, have a detrimental impact on their ability to work and their perceived attractiveness to
clients.[38, 84] However, lack of knowledge and corresponding structural support from health
providers means that FSWs may inflate the risk of side effects or don’t realise that better

options are available to them.[30, 32, 56, 97, 98]

1.5.2 Interpersonal and social determinants

The individual attitudes and knowledge gaps described above are reinforced by strongly-held
beliefs and norms in FSWs’ wider communities. Strong normative expectations of women as

child-bearers and mothers exist in most cultures,[99] often alongside cultural and spiritual
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beliefs around methods of preventing and terminating pregnancy. These expectations and
beliefs are in turn common within sex workers’ families and communities. Although women
shoulder the responsibility for family planning and pregnancy,[84] they are still subject to
assumptions around male control of both decision-making and women'’s behaviour.[99-101] In
many sub-Saharan African cultures, women have an obligation to bear children, sometimes
associated with a dowry or bride price.[102] Men are often resistant to contraceptive use
because of social pressures to have large families, particularly in sub-Saharan Africa,[103, 104]
and fears that their wives’ use of contraception will encourage them to seek extra-marital sex,

tying in with enduring stigmas that attach contraceptive use to promiscuity.[99, 101]

These norms may be more forceful for women who exist at the margins of society, like FSWs,
both because they have a greater need to be accepted in the mainstream, and because they may
be more vulnerable to male partner pressure to comply. They are answerable not only to their
non-paying sexual partners but also to clients and pimps, and need to remain competitive in an
often crowded market. Numerous studies have reported sex workers feel real or implied
pressure to forgo condom use to retain a client or earn more money, and price premiums

incentivise condomless sex and other risky activities, such as anal sex.[105, 106]

The powerful influence of male partners on condom use was highlighted in the previous section,
and this influence is not restricted to clients. FSWs’ use of both condoms and other
contraceptive methods is repeatedly found to be lower within emotional relationships than with
clients.[41, 107-109] A study of Kenyan FSWs who did not want to get pregnant found that
having an emotional partner was associated with non-use of modern contraception, and was an
independent predictor of unintended pregnancy.[38] Having a non-paying partner was also
associated with unintended pregnancy for Caribbean FSWs[73] and women in microbicide
trials, who were predominantly sex workers or had multiple partners.[85] Infrequent condom
use with emotional partners, even when pregnancy is not desired, may be a consequence of
men'’s greater control in the relationship, but may also reflect both women’s and men'’s need for
sexual intimacy.[110] Unprotected sex has symbolic meaning and may be used by FSWs to
psychologically demarcate clients from non-paying emotional partners, even when an emotional

partner is known to have sex with others.[76, 108, 111]

Male partners’ influence on contraceptive use has been noted in research with both sex workers
and other couples, and communication between partners seems to be a moderator of use. A
study in Egypt found that women were more likely to continue to use IUDs if their husband

knew that they had started contraception than if they didn’t know.[58] Similarly, male partners
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of FSWs who are aware of their sex work status are more likely to use condoms consistently

than men who do not know their partners are sex workers.[112]

Violence is a pressing and widespread issue for FSWs. Violence hampers FSWs’ ability to
negotiate condom use, and is often viewed as a more urgent priority than other health
concerns.[33, 90] Physical, verbal and sexual abuse are common, as well as economic violence
and coercion, such as being robbed by clients.[89, 113] The perpetrators include not only
clients, but also non-commercial sex partners and police. Violence perpetrated by emotional
partners may be just as prevalent as for other partner types[114] and has been identified as an

independent predictor of unsafe sex for FSWs in Kenya.[115]

1.5.3 Structural determinants

Structural determinants are the physical, political, legal, cultural and economic structures that
govern how people live and work and that can constrain or facilitate individuals’ and
communities’ ability to protect their own health.[116] Structural factors can operate at different
proximities to the individuals affected. For example, national laws governing the sale of sex
operate at a distal or ‘macrostructural’ level to impede sex workers' ability to work safely,
whereas management practices within the ‘microenvironment’ of the sex work hotspot have a

more proximal impact on FSWs’ safety and security.[29, 117, 118]

Gender-based violence can be viewed as a structural determinant operating at an interpersonal
or community level (its interpersonal dimension is described in 1.5.2) because it is a
manifestation of broader currents of gender inequality, and constrains women'’s ability to freely
make reproductive health choices.[117] FSWs experience the effects of legal frameworks and
social stigmas guiding the use of their own bodies in a more invasive way than other women,
and this can be seen as a form of structural violence. The criminalisation of sex work, with its
associated violence and mistreatment by police,[113] is a critical barrier to sex workers’
empowerment and adoption of safer behaviours, and has been described as the most important

structural determinant of HIV among FSWs.[29, 119]

FSWs are highly stigmatised both by the general public and within institutions such as health
services and the justice system. This is not only because their behaviour is illegal, but also
because it is antithetical to conceptions of morality and socially-sanctioned femininity. In
addition, poverty and low social class frequently reinforce the stigmatisation and
marginalisation attached to sex work.[52, 120] The low status of women more broadly is
particularly felt by young women and intersects with sex work stigma to curtail FSWs’ power to

improve their own health.[121] The experience of multiple intersecting stigmas (in this case
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relating to sexual behaviour, gender, HIV status and poverty) is known to significantly impact
health-promoting behaviours and worsen health outcomes, and has been identified as a key
driver of the HIV epidemic.[122] Multiple intersecting stigmas can have a multiplicative rather

than simply additive effect.[123]

Stigmatisation by health providers against FSWs may take the form of refusal of services,
inappropriate care, low quality care or abuse. Perceived and internalised stigma also affects
FSWs’ decision to seek care or disclose health needs and risk behaviours.[41, 124, 125] FSWs
who agree with or internalise negative attitudes towards sex work may suffer greater distress
from discriminatory treatment than those who reject the premise that sex work is inherently

‘bad’; the latter being associated with greater self-esteem and control.[126]

In addition to stigma-related barriers, FSWs often face logistical barriers to accessing
reproductive health care. Health facilities, particularly in the public sector, are often open
inconvenient hours and have long waiting times.[32, 120, 127] Waiting many hours for an
appointment is not financially feasible for many women as it represents time away from seeking
clients.[84, 125] Other health care-associated costs, whether for contraceptive commodities,

services (such as implant or IUD insertion) or transport, are also a significant deterrent.[125]

Even when health facilities are accessible and non-stigmatising for FSWs, they may not offer
sufficient contraceptive options to meet their needs. Contraceptive method mix has been
identified as a key driver of uptake, and on a country level, contraceptive prevalence rates
increase significantly as more methods become available.[128] LARCs, particularly [UDs, are
less widely available than shorter acting methods in sub-Saharan Africa, and are subject to
frequent stock-outs.[129] Even where LARCs are available, poor knowledge and insufficient
training among providers may lead to them not being offered to FSWs, due to lack of confidence
with their insertion, or misconceptions about side effects or medical eligibility criteria.[130,
131] Lack of utilisation by providers reduces commodity supply, which in turn diminishes the

likelihood of uptake.

The degree to which FSWs and their communities are empowered also has a structural
influence on their sexual health. Empowerment can be defined as a process in which individuals
and communities gain control over their lives and the issues that most affect them. Multiple
indicators of different types of empowerment, at individual, interpersonal and community
levels, have been associated with increases in contraceptive use.[132] Among FSWs, community
empowerment and sex-worker solidarity has been associated with multiple improvements in
behavioural and clinical outcomes,[133] including HIV prevalence.[134] Community

mobilisation to empower sex workers is one of the key determinants of success attributed to

15



INTRODUCTION

large sex worker programs in India.[133, 135] For example, the Sonagachi project in South India
initially focused on articulating and advocating sex worker rights. Internalisation of these rights
by the sex work community drove empowerment, collectivisation, and community-led
structural initiatives including literacy and microfinancing programs.[136] Other programs in
Africa have supported sex workers to exercise their legal rights and seek justice despite sex

work being criminalised.[137, 138]

1.6 Behavioural interventions to increase contraceptive use and prevent

unintended pregnancy

To date, there have been no trials evaluating behavioural interventions among FSWs to prevent
unintended pregnancy or increase use of contraceptives apart from condoms. While
determinants of contraceptive use operate at multiple ecological levels, many of the individual
barriers identified above could be conducive to behaviour change interventions that aim to
increase demand for contraception, and in turn influence contraceptive behaviours. Such
interventions could also potentially influence some interpersonal and structural barriers. For
example, they could include skill-building to improve intra-couple communication, encourage
FSWs to discuss SRH with their peers, which could influence social norms and build solidarity,

inform them about their rights, or link to FSW-friendly services in their area.

Because FSWs need to account for different partner types and varied contexts in which they
have sex, their need for comprehensive information and education on method types may be
greater than for other women. They may also place a higher priority on obtaining contraceptive
information than other women, because the risk of pregnancy from multiple partners is a more
pressing reality. Therefore, FSWs may be more receptive to behaviour change interventions,

and they may have greater impact, than for other women.

There is a large body of evidence showing the effectiveness of behavioural interventions to
improve condom use, including among FSWs. Interventions to modify other contraceptive
behaviours have not been evaluated among FSWs, but there is growing evidence of their

effectiveness in other populations.

1.6.1 Interventions addressing condom use

A 2014 systematic review of reviews concluded that there is a large and strong body of evidence

showing that behavioural interventions are effective in promoting condom use and related
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sexual behaviours in varied populations, and reducing STI transmission.[139] However,
intervention content tended to emphasise prevention of HIV and STIs rather than pregnancy,
and very few studies measured pregnancy as an outcome. The review found that interventions
that were tailored to the characteristics of recipients, and aimed to improve recipients’ skills in
negotiating and using condoms, were more successful. None of these studies specifically

targeted sex workers and few were conducted in LMICs.

Another review did specifically focus on FSWs in sub-Saharan Africa,[31] and found sufficient
evidence to conclude that behavioural interventions for this population are effective in
improving correct and consistent condom use with clients. Results for condom use with
emotional partners were less conclusive. Similar improvements with clients, but not emotional
partners, have been observed in Mexico,[140] and with female entertainment workers in

LMICs.[141]

However, most of the papers describing interventions with FSWs provide insufficient details
about intervention content to know if they explicitly addressed condom use with non-paying
partners. It is conceivable that they focused exclusively on clients, or at least placed greatest
emphasis on clients. It is unreasonable to assume that participants would translate lessons
about behaviour with clients to behaviour with non-paying emotional partners, given the very
different types of relationships and contexts in which they occur. Interventions for FSWs should

therefore directly target different partner types.

Only one study was located that reported an improvement in condom use with non-paying
partners: a community-based program of peer-based education combined with supply-side and
other structural initiatives covering most of Karnataka state in India. The odds of condom use
with regular partners among FSWs exposed to the program increased by 80% over
approximately six years, compared to no change in the unexposed group.[142] This change had
not been apparent at the earlier survey after three years of program operation,[143] suggesting
that influencing condom use with non-paying partners takes longer than the duration of most

intervention studies.

Only one RCT has been identified that measured the effect of a condom promotion intervention
for FSWs on pregnancy incidence.[74] It found that clinic-based risk reduction counselling
alongside peer education for Malagasy FSWs improved condom use with clients and STI

prevalence, but had no impact on pregnancy incidence (compared to peer education alone).
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1.6.2 Interventions addressing use of non-barrier contraceptive methods

Far fewer studies have been conducted on interventions to change non-barrier contraceptive
behaviour than condom use. Belaid et al identified 20 studies that tested interventions to
generate demand for contraception among men and women in low- and middle-income
countries.[144] These interventions consisted mostly of community- or facility-based
counselling and education, and increased the odds of current contraceptive use by over 50%
(pooled odds ratio (OR) 1.57; 95% CI 1.46-1.69; 12 included studies). There was weaker
evidence for the impact on knowledge and attitudes towards contraception. However, the seven
interventions conducted in Africa did not have a significant pooled impact on contraceptive use
(OR 1.04; 95% CI 0.94-1.15) or knowledge. Many of the studies were of low quality or published

more than ten years prior.

Other systematic reviews have examined the impact of contraceptive behaviour change
interventions in relation to specific populations or approaches, for example theory-based
interventions or those aimed at adolescents, and these will be outlined in the subsequent
paragraphs. The vast majority of the interventions described were conducted in high-income
countries, and evaluations were of low or moderate quality. Many studies included in these
reviews or conducted subsequently have utilised digital media, particularly mobile phones, to

deliver behaviour change messaging; these are discussed in the next section.

Very few behavioural interventions have been trialled to specifically improve dual-method
contraceptive use, with only four included in a 2014 review.[145] This is surprising given the
shared risk factors for unintended pregnancy and STIs, and the concern about condom
‘migration’ with increased use of other methods.[146]0ne intervention in this review was
effective at improving dual method use, among adolescents in the USA, and remained effective
at 6 months after the intervention ended.[147] This was a youth development intervention
based on social cognitive theory that utilised both one-on-one case management and group
sessions. It addressed structural and interpersonal, as well as individual, contributors to sexual
risk. This approach is likely to be logistically complex in more dispersed and hard to reach

populations like FSWs, and too resource-intensive to be used at scale.

Other, less resource-intensive contraceptive interventions have been developed based on health
promotion theory, and there is reasonable evidence for the effectiveness of social cognitive and
motivational interviewing-based approaches, in particular.[148] Health promotion theories can
provide a useful and consistent framework for developing interventions that resonate with their
target populations, and there is some evidence that they are more effective than those with no

theoretical basis.[148]
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Face-to-face counselling has been found to improve continuation of short-term contraceptive
methods, and decrease rates of discontinuation due to menstrual disturbances.[149] Even one-
off counselling sessions may be effective when based on sound theory and carefully adapted to
the needs of the target population, as demonstrated by an individual community counselling
intervention tailored to specific migrant communities in Spain.[150] Motivational interviewing-
based counselling has also been shown to increase LARC uptake among post-abortion clients in

the USA.[151]

Non-targeted communication (‘broadcasting’), usually implemented via mass media, has
historically been successful at influencing contraceptive behaviour at a population level,
including in sub-Saharan Africa.[152, 153] However, this approach is neither feasible nor
appropriate for a minority or marginalised population like FSWs. Furthermore, the impact of
mass communication diminishes with increasing contraceptive prevalence, and is likely to have

lesser yield now that contraceptive prevalence is well above 25% in most countries.[57, 152]

1.6.3 Interventions for improving contraceptive use in specific populations

Many interventions have aimed at preventing unintended pregnancy among adolescents and
young women, and these may be relevant to young sex worker populations. Oringanje et al
reviewed interventions for adolescents, most of which were school or community-based group
programs.[154] These interventions show most promise when they combine both educational,
skills building and contraceptive supply components. Addressing contraceptive supply alone,
for example by providing a longer supply of contraceptive pills in advance, had an impact on
contraceptive use but not pregnancy. The finding that multiple reinforcing components are
most effective in improving contraceptive use is reflected in a comprehensive program for
young married couples in India. The most effective aspect of this program was home visits to
women by community health workers, however the impacts on contraceptive use were even

greater when both members of the couple were targeted with parallel interventions.[155]

While these studies provide useful insights, they tend to be fairly resource-intensive,
particularly those conducted in high-income countries that depend on existing infrastructure.
In addition, a non-targeted community approach may not be effective or ethical for FSWs,

within the context of stigma, violence and the need to maintain privacy and anonymity.

Studies aiming to improve contraceptive use among HIV positive women may be more relevant
to FSWs than adolescents or other women in the general population, because they face similar
sexual risks and stigma. A 2016 review found 10 such studies, all in Africa.[156] Most involved

family planning promotion integrated into HIV services, and some included both demand-side
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(for example counselling for behaviour change) and supply-side (provision of contraceptive
methods) components. The evidence was generally positive for their impact on contraceptive
use. An intervention in Kenya for HIV serodiscordant couples, which included facility
strengthening, provision of free contraceptive methods and counselling for both women and
their male partners, not only improved contraceptive use but also resulted in reduced

pregnancy incidence.[157]

1.6.4 Characteristics of successful behaviour-change interventions

While the approaches taken are highly varied and need to be specific to the needs of target
populations, overall the evidence suggests that behaviour-change interventions are more
effective at improving contraceptive use and preventing pregnancy when they use interpersonal
communication and comprise multiple complementary components. Examples include use of
individual as well as group counselling, combining information with skill-building activities, and
addressing supply as well as demand. In addition, tailoring to both communities and individuals,
using participatory approaches to develop interventions, and incorporating health promotion

theory to guide development, are common aspects of successful interventions.

Most studies assess contraceptive use (any method) or condom use as the outcome measure.
Only three studies in the reviews described above specifically measured the impact of
behavioural interventions on LARC uptake or use,[151, 158, 159] and only one was effective, a
post-abortion counselling intervention in the USA.[151] While there were many studies that
measured pregnancy as an outcome, most of these were assessing school- or community-based
interventions for adolescents in HICs.[154, 160, 161] The exception was the multi-component
intervention in Kenya which impacted pregnancy incidence among HIV serodiscordant couples,

described in 1.6.3.[157]

1.7 Promotion of sexual and reproductive health using mobile phones

Digital media, including SMS, digital applications for computer or mobile phone, and social
networking sites, offer potentially low-cost, private and scalable means of reaching women with
information and education to change contraceptive behaviour. Mobile telephones in particular
are increasingly being used to deliver health interventions (known as mHealth interventions)

including to change SRH behaviours.

Mobile coverage has increased dramatically in the last two decades, including in developing

countries, with an estimated 107 mobile telephone subscriptions for every 100 people
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worldwide in 2018.[162] Mobile phones offer some specific benefits over traditional means of
delivering health information. They are private, usually unique to each individual, and allow
information to be stored or shared easily among peers. Technologies such as digital apps and
short message service (SMS, or text messaging) are low cost to implement and can be used to
target geographically diverse or mobile populations. These qualities make mHealth potentially
well-suited to hard-to-reach, marginalised populations and those less engaged with formal

health services.[163, 164]

1.7.1 mHealth for female sex workers in Kenya

Mobile phones may be a feasible and effective way of reaching FSWs, providing them with
information on unintended pregnancy and contraceptive methods, and motivating them to
address barriers to contraceptive uptake. FSWs could particularly benefit from the privacy
offered by mobile phones, and the avoidance of logistical issues such as transportation costs and

waiting times associated with accessing prevention information in person.[165]

In Kenya, where this research takes place, mobile coverage was 96% in 2018, considerably
higher than the African region overall (76%).[162] A popular mobile money system known as
mPesa means most people in Kenya maintain the same unique phone subscription.[166] This
makes issues such as multiple subscriptions, rapid turnover over of SIM cards and sharing
phones, that have been problematic for some mHealth programs,[167] less prevalent in Kenya.
In fact, Kenya is one of the countries in which mHealth interventions have most proliferated,

particularly for HIV prevention and treatment adherence.[153]

Formative research from Mombasa indicates that FSWs depend on mobile phones to conduct
their work, using them to take payments, arrange meetings and stay in contact with clients, and
keep track of peers’ whereabouts to ensure they are safe. This is consistent with the experience
of both female and male sex workers globally, who are increasingly using mobile phones for

solicitation. In some cases, this has replaced venue-based sex work.[6, 165]

1.7.2 mHealth interventions to address contraceptive use and unintended pregnancy

mHealth interventions to improve contraceptive use and reduce unintended pregnancy have
not been evaluated for FSWs, but there is some evidence of their effectiveness in other
populations. Many mobile phone applications have also been developed to assist users to
prevent pregnancy, but have not been formally evaluated.[168] Here I review only those

interventions for which health outcomes have been evaluated in the scientific literature.
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A systematic review in 2015 found only five mHealth interventions aimed at improving
contraceptive use,[169] three of which were effective in either improving continuation of short-
acting methods[170, 171] or increasing effective contraceptive use post-abortion.[172] The
latter took place in Cambodia and the other four were in high-income countries. The
interventions that were not effective comprised simple reminders to take oral contraceptive
pills, without additional education or behavioural strategies.[173, 174] In contrast, the effective
interventions were multi-faceted and more intensive; for example, they incorporated an
educational component in addition to simply providing information.[149, 170, 171] The post-
abortion intervention in Cambodia was the only mHealth intervention identified that
significantly improved LARC use compared to controls, and this impact was sustained at 12
months. The intervention was a three-month interactive phone counselling service which

recipients were prompted to access via interactive voice response (IVR) messages.[172]

Publications on this topic have subsequently become more common, particularly in LMICs. Six
trials of mHealth interventions in LMICs have been published since the 2015 review,[175-180]
and another four in the USA.[181-184] Most of these interventions used SMS and were
unidirectional (involving messages being sent to the participant only, without the opportunity
for interaction). Those that used a bidirectional SMS modality and/or frequent messaging for at
least two months tended to have greater impact on contraceptive knowledge[175],
contraceptive use[176, 177], and pregnancy.[175] All ten were theory-based and involved the
target population in intervention development, suggesting a growing awareness of the need for
rigorous and inclusive design processes for mHealth. Several improved contraceptive
knowledge but not behaviours; these tended to involve shorter or less frequent exposure,[179,

180, 183] with the exception of a 3-month SMS intervention for young women in Palestine.[178]

Harrington[176] provides an example of an effective bidirectional intervention in Kenya. Text
messages were sent to pregnant women from 28 weeks’ gestation to 6 months postpartum.
They were able to reply and interact with a dedicated nurse by SMS. This is one of the few
contraceptive interventions in which male partners could also participate (if referred by the
woman). The intervention was tailored to method of contraception used and type of recipient
(woman or couple). It resulted in increased use of any highly effective contraception, but not

LARGCs.

The impact of mHealth interventions on condom use has been assessed in several systematic
reviews,[163, 185, 186] locating surprisingly few relevant studies.[187-192] None had a
significant impact on condom use in comparison to controls, but three interventions for high-

risk young women in the USA had promising results. All three were theory-based, with two
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using bidirectional SMS[187, 190] and one using a weekly smart-phone based video that aimed
to subvert adolescent sex scripts.[188] Suffoletto et al tested a weekly theory-based SMS
conversation that assessed risk behaviours, provided tailored feedback, and prompted goal-
setting. After 12 weeks, there was a significant increase in condom use in the intervention group

and minimal change in the control group.[187]

1.7.3 Characteristics of successful mHealth interventions

Similar to other types of behaviour change interventions, the evidence shows that mHealth
interventions are more effective when they involve the target population in development, are
tailored to individual characteristics or preferences, and comprise multiple components. The
latter may include a combination of informative and skill-building content, incorporating
bidirectional (‘push’ and ‘pull’) messaging, and using mHealth to facilitate or reinforce in-person

counselling or services.

These general principles have been highlighted by reviews of mHealth interventions in other
health domains. For example, a review of physical activity interventions found mobile-based

interventions more effective when combined with additional delivery modalities.[193]

Table 3 lists the main characteristics of mHealth interventions (based on the typology by Gibson
et al,[153] and the options for each that have the greatest potential to impact health outcomes.
While there is insufficient evidence to clearly determine which types of intervention are most
effective,[169] all characteristics will depend on the preferences and needs of the target
population (particularly scheduling, phrasing and modality), as well as the availability of
financial, human and technological resources. For example, in their multi-country intervention,
McCarthy et al found that Bolivian youth preferred motivational, informal style messages, while
Palestinians found informative, scientific texts to be more trustworthy. Formative research for
an intervention in rural Malawi found low phone ownership but high rates of sharing. Young
people were happy to receive mHealth messages via a friend, so messages were scheduled at

times that were most convenient for sharing.[194]

Effective components of other types of behaviour-change interventions could be adapted to
mHealth, for example by incorporating techniques from motivational interviewing into text
messages, or role-modelling healthy sexual health behaviours through stories relayed over

multiple short episodes.[195]
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Table 3: Typology of mHealth intervention characteristics

Characteristic Options Preferred

Modality SMS Differs by target community preference
IVR and need
Phone calls SMS most common, lowest cost and
Mobile-based applications frequently preferred

IVR overcomes literacy barriers
Phone calls allow for more interactivity
and support

Direction Provider-initiated unidirectional Bidirectional
(‘push’ messages)

Client-initiated (‘pull’)
Bidirectional (combination of push

and pull, or element of interaction)

Tailoring Community Any/all may improve the resonance of
Individual messages

Condition (e.g. changed content
when new contraceptive method

adopted)
Scheduling, Specific times/days Timing should suit participants’
frequency and As-needed (pull messaging) schedules; can differ by individual or
duration Brief or prolonged group.
Minimum frequency and duration may
be required (evidence suggests more
than weekly for 2+ months).
High frequency may lead to saturation
and disinterest.
Phrasing/tone Informational Differs by target community preference
Motivating/persuasive and content. Combination may be
Formal/authoritative preferred to appeal to different sub-
Informal/friendly groups.
Content Information Mixed
Skill-building

Linkage to services

Role-modelling

Narrative-based

1.7.4 Risks and limitations of mHealth interventions

Most studies that examine mobile phone use for health promotion find them to be feasible to
implement and highly acceptable. Young people in particular have repeatedly expressed interest

and enthusiasm with receiving contraceptive information via mobile phone.[171, 196-198]
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However, there are limitations associated with this medium. Technical issues such as
incomplete network coverage can interrupt interventions and social practices around number
switching and phone sharing can result in dilution, contamination and lost contact with
participants.[167] Limited phone ownership and literacy can impact the distribution and equity
of access to mHealth. For example, a Cambodian study of a post-abortion intervention had to
exclude over 20% of women who were approached because they didn’t own a phone.[172]
Interventions that rely on internet and computer literacy may worsen the ‘digital divide’ which
mirrors socioeconomic inequities[199]; hence it is preferable to consider simpler intervention
delivery options relevant to the population of interest to minimise exclusion. Furthermore,
there is evidence that more privileged groups selectively engage in mHealth interventions, and

those in minority groups or at higher risk may be less engaged.[179, 187]

While mobile phones are generally a private medium, there is a real risk of others viewing
intervention content on a recipient’s phone. For sensitive reproductive health interventions,
this can have serious consequences, ranging from shame or embarrassment, to unintended
disclosure, to violence. Reiss et al developed an IVR intervention for women to increase LARC
uptake following menstrual regulation in Bangladesh. Despite the intervention being carefully
targeted, and a checking procedure being implemented at enrolment to ensure recipients were
comfortable with the level of privacy, the intervention was associated with an increase in
physical intimate partner violence.[180] The authors emphasise the need to measure potential
adverse outcomes such as violence in any mobile phone-based SRH intervention. The risk of
unwanted disclosure and violence is of particular relevance to FSWs, who already face high

levels of sex work-related stigma and violence.

As with any contraceptive promotion activity, there is a risk that over-emphasising pregnancy
prevention at the expense of HIV/STI prevention will result in ‘migration’ from condoms to non-
barrier methods, and increase STI transmission. For example, an SMS intervention in Ghana
resulted in fewer pregnancies among sexually active adolescent girls, but more instances of
condomless sex.[175] This reinforces the importance of promoting and measuring dual method

contraceptive use in any SRH intervention, particularly in populations with high HIV prevalence.

1.8 Research context

1.8.1 Sex work in Mombasa, Kenya

The research presented in this thesis predominantly focuses on the population of female sex

workers in Mombasa, Kenya.

25



INTRODUCTION

Kenya is a lower-middle income country in East Africa with a population of 51 million,[200] and
an estimated 133,675 women engaged in sex work.[201] This is thought to account for
approximately 5% of the population of reproductive-aged women, higher than estimates in
other sub-Saharan African countries.[202-204] Nine percent of Kenyan men aged between 15

and 49 years report ever having paid for sex.[64]

Sex work is illegal in Kenya, however a harm reduction approach has been adopted by the
national government with the recognition that sex work was likely to be the initial source of HIV
transmission and continues to play a key role in the epidemic.[205] Kenya’s HIV and AIDS
Prevention and Control Act, 2006, provides the legal framework for persons at risk of HIV
infection to receive treatment counselling and care.[206] Moreover, in response to findings in
2009 that key populations including FSWs contributed to one-third of new HIV infections, the
government prioritised targeted prevention approaches for these populations.[206] HIV
programs have been scaled up in most counties in Kenya,[207] and now provide prevention and
treatment services for the majority of FSWs.[208] Nonetheless, FSWs in Kenya continue to face
frequent arbitrary arrests, police harassment and violence,[90, 209] and significant risks to
their health and wellbeing, including harmful alcohol use,[91] inadequate contraceptive use[38]

and inconsistent condom use, particularly with emotional partners.[110]

Mombasa is the second-largest city in Kenya and a transport, tourism and industry hub for East
Africa, with a large port and international airport linking long-distance truck routes.[32]
Consequently, there is a substantial market for commercial sex from men working in the city
and visiting for work or tourism.[52] Many female migrant workers also come to Mombasa
searching for work, contributing to the pool of underemployed women in the city[32] and part-
time sex work is a particularly feature of the sex market in Mombasa.[9, 38] The most recent
population mapping exercise, conducted in 2014, estimated that 11,777 female sex workers
operated in the city, from 1025 locations (sex work ‘hotspots’) across four sub-counties.[210]°
Hotspots range from higher-end bars, international hotels and night clubs, to brew dens (single-
operator stalls selling homemade palm wine), and public locations such as street corners and
beaches. Brothels, or other venues specifically catering to sex with no bar attached, are rare. As
in other parts of sub-Saharan Africa[2], most FSWs in Mombasa work independently of
managers or pimps, although they may have arrangements with venue staff or taxi drivers to

assist them in finding clients.[211]

2 Boundaries were changed in 2012, with Mombasa divided into six sub-counties. The enumeration conducted
by Cheuk et al refers to the earlier four sub-counties.
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My research takes place in Kisauni and Changamwe, the areas® of Mombasa with the highest
numbers of FSWs (5,081 and 3,435, respectively; unpublished data from E. Cheuk). Kisauni
includes both international hotels and tourist facilities located along the coast, and extensive
informal housing settlements further inland. Sex work takes place around the late-night
drinking culture in this area, predominantly in local brew dens, but also in bars, restaurants and
higher-end international hotels. In contrast, Changamwe is an industrial area which includes the
port and international airport. Sex workers tend to service men who work in the area, including
truck drivers and other itinerant populations from throughout Kenya and neighbouring
countries,[212] in bars and other drinking venues that may or may not have hotel rooms on the

premises.
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Figure 3: Map of Mombasa showing sub-counties prior to 2012 redistribution

Courtesy of Wiki Voyage[213]

*In this thesis, Kisauni refers to the area to the north of Mombasa Island bordered by Tudor Creek and the
Indian Ocean, which now includes the sub-counties Kisauni and Nyali. Changamwe refers to body of land to
the west of Mombasa Island, which now includes the sub-counties Changamwe and Jomvu.
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1.8.2 Services and programs for female sex workers in Kenya

In response to a 2009 study which highlighted the critical role of key populations (FSWs, men
who have sex with men, including male sex workers, and people who inject drugs) in HIV
transmission in Kenya, the government adopted a renewed focus on preventing HIV in key
populations.[208, 214] This drove a national enumeration of the FSW population and hotspots
in 2012 to better implement and monitor programs at the community level. Recognising that a
combination prevention approach was required to impact on plateauing incidence rates, the
2014-2019 National Strategy defined a package of biomedical, behavioural and structural

interventions to be scaled up among FSWs and other key populations.[206]

Community-led outreach by sex worker peer educators is a critical component of this strategy,
and is directed by national guidelines.[215] National peer education programs were scaled up
rapidly from 2013 to 2016, to be able to reach 85% of FSWs at least once per quarter.[208] Peer
educators provide risk-reduction information, skills and commodities at their usual hotspot/s
and are expected to have contact with 60-80 FSWs monthly, using a micro-planning approach to
organise their work and monitor local data. As well as aiming to change risky behaviours, such
as unprotected sex, peer educators link FSWs to services, for example by promoting quarterly
visits to program clinics which provide HIV and STI counselling and testing, and linking with
volunteer paralegals and violence recovery services. Recent work has focused on increasing
peer educator to sex worker ratios, as this has been associated with improved outcomes

including HIV testing coverage.[208]

While Kenya has demonstrated a sustained commitment to addressing sexual health for sex
workers, and established a national framework for engagement with FSWs, policies and
programs, and their evaluations, focus on improving condom use and decreasing HIV
transmission.[77] As discussed in section 1.5, there is evidence for integrating family planning
into HIV services for women living with HIV,[156] and a similar approach to HIV prevention and

treatment programs for FSWs could significantly benefit this population.

1.8.3 Family planning programs in Kenya

Kenya established a national family planning program in the 1960s, and was the first sub-
Saharan African country to do so.[216] Despite considerable initial success, with a drop in the
fertility rate from around eight to five births per woman between the mid-1970s and mid-
1990s, government commitment to family planning subsequently fluctuated. Redirection of
funding in the 1990s in response to the worsening HIV/AIDS epidemic, largely driven by

international donors, resulted in a plateauing of contraceptive use and fertility rates.[216-218]
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Renewed advocacy from the mid-2000s led to national political and budget commitments to
reduce the need for donor dependence,[217, 219] and contraceptive coverage and equity

increased dramatically between 2003 and 2009.[220]

Plateauing rates of long-acting and permanent method use prompted a national strategy to
increase coverage of these methods in 2008, which included training health workers, equipping
health facilities and improving commodity security. In addition to this national commitment, a
multi-component, population-level intervention to increase the use of long-acting and
permanent methods was implemented in three large urban centres.[221] These efforts resulted
in large increases in implant use (from 5% to 19% of method mix between 2008 and 2014) but
little change in IUD use or permanent methods.[64] The increase in implants can be partly
attributed to the Implant Access program and increased emphasis on this method in

counselling[218].

Kenya joined the FP2020 partnership in 2012 and has led the upward trend in contraceptive
use in Eastern and Southern Africa, with an increase in the mCPR from 35 to 43%.[57] While
there was a shortfall in county budget allocations following recent constitutional
devolution,[222] Kenya reaffirmed its FP2020 commitment in 2017 by pledging that all

counties will have family planning budget lines and costed implementation plans by 2020.[223]

Alarge proportion of health facilities throughout Kenya offer family planning, with 74% of
hospitals, health centres, clinics and dispensaries offering at least 5 modern methods.[65] In
addition, oral contraceptive pills and emergency contraceptives are available from pharmacies
and condoms from multiple sources including retail outlets. Community health volunteers offer
short-acting methods as well as contraceptive information through outreach services, but these
are varied in implementation and reliability.[224] Method mix differs substantially between
public and private facilities, particularly for LARCs. In a 2018 national survey, IlUDs were
available and in stock in 66% of public facilities compared to only 16% of private facilities.
Implants were available in 80% of public, and 21% of private facilities. The difference was also

pronounced for injectables (80% versus 46%).[65]

Contraceptive methods are available for free at public health facilities in Kenya, with the
exception of early removal of IUDs and implants (personal communication with C. Gichuki,
October 2019). Approximately 5% of public facilities report charging user fees, however it is not
clear whether this is only for LARC removal or also for other services.[65] Estimates for fees
charged by private providers vary widely,[65, 225] and are complicated by poor availability of
data from the private sector.[224] Contraception is not covered by the National Health

Insurance Fund or private insurers.[224]
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Contraceptives can be difficult to obtain for girls under 18 years, which places additional burden
on girls involved in commercial or transactional sex.[226] Young women and girls aged 15-24
years are more likely to obtain contraceptives from private than public facilities,[227] and this

may partly be due to fears of legal repercussions or refusal of services in the public sector.

1.8.4 Family planning services for female sex workers

National guidelines and standards for programming with sex workers include family planning
as part of their package of services for HIV prevention, and highlight the need for integration of
HIV and reproductive health services, or strong referral networks for FSWs to access ‘sex-
worker friendly’ services.[211, 228] It is recommended that peer educators provide family
planning education and contraceptive commodities to their FSW peers, however the extent to
which this occurs in practice is unclear, as evaluations of peer education programs have not

described their family planning activities.[208, 229, 230]

Some sex worker drop-in-centres provide family planning as part of integrated services. This
was the case in Kisauni and Changamwe, the Mombasa sub-counties where this PhD research
took place, although the Changamwe drop-in centre was not constructed until after the study
commenced. However, the Changamwe study clinic was located at a nearby municipal

community health centre that was known to provide family planning services to FSWs.

Qualitative research with FSWs in Kenya shows that FSWs have mixed preferences regarding
where to access family planning services. Public facilities are generally preferred because of low
costs and more specialised services, but they usually have long wait times. While only 5% of
public facilities surveyed in 2018 reported charging user fees for family planning,[65] reports
from FSWs suggest that service fees are incurred much more frequently. In client interviews in
Mombasa, 41% of FSWs paid for SRH services which are notionally available for free; however
median cost was low (0.25 Euro).[32] Private facilities are more expensive but have long
opening hours, are often perceived to be of higher quality, and tend to be more conveniently
located, often strategically placed near sex work hotspots, so are more widely used.[32, 120,
127] FSWs report particular difficulties in accessing abortion and post-abortion care, female
condoms, lubricant, and advice on managing side effects of contraception from all services.[32,

120]

Sex work-related stigma, discriminatory treatment and abuse from health professionals,[120]
along with internalised stigma, are an issue at all mainstream facilities. In contrast, FSWs report

being treated with respect at sex-worker specific drop-in-centres, and these are therefore the
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most acceptable service model; however, the range of available services is not always

sufficient.[127]

1.9 Thesis overview

1.9.1 Rationale

The research presented in this thesis arose out of the recognition that FSWs in Kenya face high
risks of unintended pregnancy and its consequences, and that very little has been done to
address this issue despite it being a major concern for the women affected. The structural
barriers outlined in this chapter are complex and can only be addressed by broad social and
programmatic changes, but many of the individual and even some interpersonal barriers to
contraceptive use could be amenable to modification by a mobile phone health promotion
intervention. Given ubiquitous mobile phone carriage in this population and existing evidence
for the effectiveness of mHealth in other populations, such an intervention could be feasible and
acceptable and could have considerable impact. This chapter has summarised the existing
literature and highlighted some key research gaps that will be addressed in the upcoming
chapters. These include understanding the magnitude of unintended pregnancy among FSWs in
LMICs, how to effectively prevent unintended pregnancy in this population, and the
development and evaluation of mHealth interventions for FSWs. The following section will

outline the aims and objectives of this thesis and how each of these will be addressed.

1.9.2 Aims and objectives

Overall aim

To improve the sexual and reproductive health and wellbeing of FSWs in LMICs by better
understanding the risks of unintended pregnancy in this population and developing and testing
a mobile phone-based health promotion intervention (mHealth intervention) for FSWs in

Mombasa, Kenya, aimed at preventing unintended pregnancy.

Objectives:

1. To quantify the incidence of unintended pregnancy among FSWs in LMICs and examine
the correlates and predictors of unintended pregnancy, and the rates of pregnancy,
induced abortion and birth, in this population.

2. To develop an mHealth intervention for FSWs aimed at preventing unintended

pregnancy, and validate the intervention among FSWs in Mombasa, Kenya.
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3. To assess the effectiveness of the mHealth intervention at reducing rates of unintended
pregnancy among FSWs, by testing the intervention in a cluster-randomised controlled
trial in Mombasa.

4. To assess the prevalence and correlates of long-acting reversible contraceptive use
among FSWs in Mombasa using baseline data from the cluster-randomised controlled

trial.

1.9.3 Thesis outline

This thesis comprises an introductory chapter and literature review (this chapter) five chapters
presenting original research in the form of submitted or published manuscripts (described
below), and an integrated discussion (Chapter 7) which summarises the main findings,
strengths and limitations of my research and provides recommendations based on these

findings.
Chapter 2

This chapter consists of a published systematic review and meta-analysis on the incidence of

unintended pregnancy among FSWs in LMICs, addressing objective 1.

Chapter 3

This chapter describes the development of an mHealth intervention for FSWs (the WHISPER
intervention) in a published paper. It includes a qualitative exploration of FSWs’ responses to
pilot testing the intervention in Mombasa, an assessment of its feasibility and acceptability, and

a description of the final intervention content and structure. This chapter addresses objective 2.

Chapter 4

This chapter outlines the study design and methods of a cluster-randomised controlled trial to
be conducted with FSWs in Mombasa, which tests both the WHISPER intervention for
preventing unintended pregnancy, and a nutrition intervention (SHOUT) for reducing anaemia.
This is presented in the form of a published protocol for the ‘WHISPER or SHOUT’ study,

contributing to objective 3 and 4.

While the nutritional heath of FSWs is not the focus of this thesis, the published study protocol
in this chapter places equal emphasis on both the WHISPER and SHOUT arms of the trial,

reflecting its equal-attention control design.
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Chapter 5

This chapter consists of a cross-sectional analysis of the WHISPER or SHOUT study cohort at
enrolment. A published paper presents eligibility data and baseline characteristics of
participants, and analyses the prevalence, correlates and patterns of use of LARCs in the cohort,

addressing objective 4.

Chapter 6

This chapter reports the final results of the WHISPER or SHOUT trial. An analysis of the
effectiveness of the WHISPER intervention at preventing unintended pregnancies, as well as its
impact on secondary outcomes, in a manuscript that has been accepted by the Lancet Global

Health. This chapter addresses objective 3.
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Chapter 2: Systematic review of the incidence of

unintended pregnancy among female sex workers

2.1 Background

The literature review in Chapter 1 established that FSWs in LMICs are exposed to many factors
that put them at risk of unintended pregnancy, but that the magnitude of this risk is not well
understood. In response to this gap, and to address objective 1 of this thesis, [ conducted a
systematic review and meta-analysis on the incidence of unintended pregnancy among FSWs in
LMICs. The review confirmed that few studies have measured pregnancy incidence among
FSWs, despite many studies being located that examined other aspects of FSWs’ sexual and

reproductive health.
This chapter consists of the following published manuscript:

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): e021779.

The paper is followed by the published supplementary file containing the search strategy and

quality assessment tool.

The protocol for this review was registered with the international prospective register of
systematic reviews: PROSPERO 2016 CRD42016029185
(https://www.crd.york.ac.uk/PROSPERO /display record.php?RecordID=29185)
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ABSTRACT

Objectives To determine the incidence of unintended
pregnancy among female sex workers (FSWs) in low-
income and middle-income countries (LMICs).

Design We searched MEDLINE, Psychinfo, Embase and
Popline for papers published in English between January
2000 and January 2016, and Web of Science and Proquest
for conference abstracts. Meta-analysis was performed on
the primary outcomes using random effects models, with
subgroup analysis used to explore heterogeneity.
Participants Eligible studies targeted FSWs aged 15-49
years living or working in an LMIC.

Outcome measures Studies were eligible if they
provided data on one of two primary outcomes: incidence
of unintended pregnancy and incidence of pregnancy
where intention is undefined. Secondary outcomes were
also extracted when they were reported in included
studies: incidence of induced abortion; incidence of birth;
and correlates/predictors of pregnancy or unintended
pregnancy.

Results Twenty-five eligible studies were identified

from 3866 articles. Methodological quality was low
overall. Unintended pregnancy incidence showed high
heterogeneity (12>95%), ranging from 7.2 to 59.6 per 100
person-years across 10 studies. Study design and duration
were found to account for heterogeneity. On subgroup
analysis, the three cohort studies in which no intervention
was introduced had a pooled incidence of 27.1 per 100
person-years (95% Cl 24.4 to 29.8; >=0%). Incidence

of pregnancy (intention undefined) was also highly
heterogeneous, ranging from 2.0 to 23.4 per 100 person-
years (15 studies).

Conclusions Of the many studies examining FSWs’
sexual and reproductive health in LMICs, very few
measured pregnancy and fewer assessed pregnancy
intention. Incidence varied widely, likely due to differences
in study design, duration and baseline population risk,
but was high in most studies, representing a considerable
concern for this key population. Evidence-based
approaches that place greater importance on unintended
pregnancy prevention need to be incorporated into
existing sexual and reproductive health programmes for
FSWs.

PROSPERO registration number CRD42016029185
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Strengths and limitations of this study

» This is the first study to systematically review and
analyse the incidence of pregnancy or unintended
pregnancy among female sex workers (FSWs) in
low-income and middle-income countries.

» Broad inclusion criteria meant that the review al-
lowed for the inclusion of a large proportion of the
studies that have collected data on pregnancy or
unintended pregnancy rates in this population.

» However, limitations of broad inclusion criteria are
that only one study had an a priori objective of mea-
suring pregnancy incidence, and studies were highly
varied in terms of their methodology, settings and
study populations.

» High heterogeneity prevented pooled analysis of all
studies but allowed for subgroup analysis for cohort
studies and for studies in which no intervention was
introduced.

» Pregnancy rates among FSWs could not be com-
pared with the background general population rates
because of the lack of availability of those data.

INTRODUCTION

Unintended pregnancy affects alarge number
of women in low-income and middle-income
countries (LMICs) and can have significant
impacts on maternal and child health.'”
Unintended pregnancy is a high priority
issue for many female sex workers (FSWs)*”
who usually have dependents to support and
for whom pregnancy may increase financial
dependence on sex work and add to already
high levels of stigmatisation.” This has been
confirmed by consultation with FSWs in
Kenya' and workshops with FSWs to inform
development of a pregnancy prevention inter-
vention.’ Participants expressed considerable

‘Our research group has worked closely with a local
NGO (International Centre for Reproductive Health,
Kenya) which has a long history of collaborating with and
providing services for sex workers in Mombasa.
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fear and anxiety about pregnancy, related personal and
peer experiences of pregnancy scares and emphasised
the importance of improving knowledge of family plan-
ning in their community (unpublished qualitative data,
Mombasa, Kenya).

FSWs can face elevated risks of unintended pregnancy
due to a high frequency of intercourse and a high number
of sexual partners.7 ¥ Risks are exacerbated by concur-
rent paying and non-paying partnerships® and by sexual
and gender-based violence, gender inequalities and
stigma towards sex work, which reduce women’s power
to negotiate within sexual relationships.”"" While gains
have been made in terms of condom use with paying
clients,12 rates of condom and other contraceptive use
are consistently lower with emotional (non-paying) part-
ners.” ¥ 1% In many countries, particularly in sub-Saharan
Africa, few FSWs use long-acting reversible contraceptives
(intrauterine devices and implants), and methods such as
injections, condoms and pills may be used inconsistently
or incorrectly, rendering them less effective.’ 1% Limited
knowledge and misunderstandings, particularly in rela-
tion to contraceptive side effects and impacts on fertility,
are significant demand-side barriers to contraceptive
uptake.45 10

Family planning services are often neglected as part of
FSW-specific service provision, which have focused largely
on preventing HIV and other sexually transmitted infec-
tions (STIs).12 1719 Stigma of health workers towards sex
workers can also limit access to contraception.”” *' FSWs
have the same reproductive rights as all women, and their
desires and needs in relation to pregnancy have often
been neglected,”** similar to other marginalised popu-
lations, which have historically been subjected to repro-
ductive coercion.” * It is important that those who do
desire pregnancy are provided with non-judgemental
care and that those who do not are given the opportu-
nity and resources to prevent it. Moreover, many FSWs
who become pregnant may be reluctant to enter maternal
health services, given their previous experiences of
discrimination and abuse from health workers.” FSW
programmes need to make concerted efforts to facilitate
timely attendance of FSW at antenatal clinic and child-
birth services. Importantly, FSWs often have remarkably
high levels of HIV, and maternal health services are a key
entry point for them to access antiretroviral treatment,
which secures their health and reduces HIV in infants.

Despite a clear rationale for addressing unintended
pregnancy in this population, it is important to acknowl-
edge that intention is a problematic concept, which
is more accurately represented as a spectrum than a
dichotomy.” 77 Indeed, many women feel positive about
pregnancy despite not intending to conceive, or may
simultaneously desire both pregnancy and its avoidance,
for different reasons. The degree to which women accept
or welcome a pregnancy once it has occurred has been
hypothesised to be a more important predictor of adverse
outcomes than prepregnancy intentions.”’ Fertility pref-
erences are also likely to be less stable over time in LMICs

undergoing fertility transition compared with high-in-
come countries.” FSWs’ intentions also differ between
types of partner, requiring them to adapt contraceptive
use accordingly.” Furthermore, as a stigmatised group,
FSWs may feel pressure not to disclose their intention.
Despite these limitations, we have continued to use the
term ‘unintended pregnancy’ in this paper for the sake of
consistency with other literature and the lack of a feasible
alternative.

The primary objective of this study was to determine
the pooled incidence of unintended pregnancy among
FSWs in LMIGs. Given the expected low number of
eligible studies, we also aimed to determine the incidence
of pregnancy where intention is not known. Secondary
aims were to examine the correlates and predictors of
pregnancy and the incidence of induced abortion and
childbirth in this population.

METHODS

All stages of this systematic review and meta-analysis have
been reported in line with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses statement.”®
The protocol for this review was registered with the inter-
national prospective register of systematic reviews (PROS-
PERO): number CRD42016029185.

Inclusion and exclusion criteria

Studies were included if they met key criteria in terms

of population, outcomes and study design. FSWs had to

account for at least two-thirds of the sample, unless data
could be disaggregated by sex work status. We employed

a broad definition of sex work, including women who

self-identified as sex workers, those who engaged in

transactional sex or part-time sex work and communi-
ties of women known to practice commercial or transac-
tional sex. Study participants had to live or work in an

LMIC* and be of reproductive age (15-49 years). Studies

targeting women with reduced fertility (eg, women in

the first 6months postpartum and those exclusively
breast feeding or undergoing fertility treatment) were
excluded.

Studies had to measure or report one of the following
primary outcomes:

1. Cumulative incidence (proportion of women who be-
came pregnant in a defined time period) or incidence
rate (per person-time) of unintended pregnancy.

2. Cumulative incidence or incidence rate of pregnancy
(where intention is not measured).

Unintended pregnancy was defined as any pregnancy
considered by the woman to be not planned, intended
or desired at the time of Conception,% as reported either
prior to pregnancy or retrospectively. Such pregnan-
cies may be described by the authors as unintended,
unwanted, undesired, unplanned or mistimed.

Any study design that was able to measure one or more of
the primary outcomes was considered, including both obser-
vational and intervention studies. Case studies, ecological

Ampt FH, et al. BMJ Open 2018;8:021779. doi:10.1136/bmjopen-2018-021779
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studies, qualitative studies, editorials and commentaries
were excluded. We planned to expand the inclusion criteria
if insufficient studies measuring the primary outcomes were
identified to include studies reporting prevalence of preg-
nancy in the previous 12 months. Cross-sectional studies
were included in the initial screen for this purpose but were
subsequently excluded as there were sufficient longitudinal
studies measuring incidence. The addition of period prev-
alence in the last 12 months as an outcome would have
required additional subanalyses; in addition, measurement
of retrospective pregnancy intention in cross-sectional
studies differs from prospective measurement as women
may change their minds during the course of their preg-
nancy. Only studies published in English since 1 January
2000 were included.

Search strategy

A systematic electronic search of MEDLINE, Embase,
PsychINFO and Popline was undertaken to identify rele-
vant peer-reviewed articles. Search syntax included, as both
subject headings and keywords: synonyms for ‘sex work’;
list of LMICs from the World Bank® and synonyms for
‘low- and middle-income’; and study design and descriptor
terms, for example, ‘cohort studies’ or ‘controlled trials’
(full search strategy in online supplementary file).

A search for unpublished grey literature was also under-
taken, including conference proceedings and abstracts (via
Web of Science and Proquest databases), research theses
and the websites of relevant non-government organisa-
tions, including the Population Council, FHI 360 and Gutt-
macher Institute.

The last search was performed on 20 January 2016. Up
to two attempts were made to contact authors when further
information was required. Eligible studies recommended
by contacted authors were also included.

Screening and data extraction

Screening of all abstracts, removal of duplicates and selec-
tion of full-text articles was conducted by one researcher,
with a random selection of 10% screened in duplicate. Data
from a random sample of 50% of included full-text manu-
scripts were extracted in duplicate. Discrepancies in eligi-
bility and data extraction were resolved by discussion, with
a third researcher arbitrating when necessary.

Summary estimates were sought rather than individual
subject data. Data were extracted relating to: eligibility
criteria; study aims, population and methods; setting
and participant characteristics at baseline; primary and
secondary outcome data for each time point reported;
and quality assessment criteria. In addition to the primary
outcomes, the following secondary outcomes were
extracted: incidence of induced abortion (termination
of pregnancy); incidence of birth; and correlates/predic-
tors of pregnancy or unintended pregnancy. Authors were
contacted to provide data relating to the primary outcome
when it was not reported in the paper, for example, the
total person-years of exposure.

Quality assessment
Methodological quality of the included studies was assessed
using a modified version of the Joanna Briggs Institute
Prevalence Critical Appraisal Tool™ (online supplementary
file). This tool was designed to assess studies measuring
prevalence or incidence and can be applied to multiple
study designs. The tool was modified to address specific
methodological concerns of our research question. Given
measurement bias could result from infrequent or irreg-
ular pregnancy detection methods, items on these methods
were specifically included. We also documented whether
pregnancy incidence was an a priori study objective.
Quality assessment was undertaken in duplicate for 50%
of studies, with discrepancies resolved by discussion. Studies
were given a score out of 15 if they measured unintended
pregnancy incidence, and a score out of 14 if they measured
pregnancy incidence (the latter did not include an item on
measurement of intention). Scores were then reported as
percentages.

Analysis

We undertook a qualitative narrative synthesis of both
primary and secondary outcomes and quantitative anal-
ysis of primary outcomes using Stata V.13.1.

Incidence rate (per 100 person-years) was taken as
the unit of analysis. In studies reporting only cumulative
incidence, we estimated person-time, censoring women
at their first pregnancy and assuming that they became
pregnant halfway through the study.

The Mantel-Haenszel I° statistic was over 95% for
both primary outcomes, so meta-analysis and meta-re-
gression were not performed for all eligible studies, as
had been planned. Instead, sources of heterogeneity
were explored using subgroup analyses, and pooled
incidence rates were calculated using DerSimonian &
Laird random effects models for subgroups containing
more than two studies and with I? of less than 75%. The
explored subgroups were clustered as covariates that may
explain heterogeneity (geographic region and interven-
tion vs non-intervention) and potential methodological
explanations of heterogeneity: study design (cohort vs
randomised controlled trial (RCT); study duration; and
frequency of pregnancy measurement (measured regu-
larly vs only when indicated). Interventions included
any introduced by the study with the aim of improving
sexual and reproductive health, including contraceptive
provision and behavioural or biomedical interventions to
prevent HIV/STIs.

We assessed study quality as a source of heterogeneity
by examining scatter plots and Pearson correlation coef-
ficients of quality score against incidence rate. We also
qualitatively explored characteristics of different studies,
including the following baseline population charac-
teristics that may have impacted on pregnancy rates:
age; contraceptive prevalence; consistent condom use;
number of sex partners; coital frequency; STI prevalence;
indicators of gender-based violence; and alcohol and
other drug use.

Ampt FH, et al. BMJ Open 2018;8:021779. doi:10.1136/bmjopen-2018-021779
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6641 records identified through
database searching

11 additional records identified
through other sources

[

v

3866 records after duplicates removed

\ 4

’ 3866 abstracts screened ’—}

Y

750 full text articles assessed for
eligibility

3116 excluded (includes 9 for which full text
was not available)

v

99 articles included

A 4

651 full text papers excluded:
ePregnancy incidence not measured: 582
eUnsuccessful author contact: 48
eAuthor could not provide data: 12
eNon-FSW population: 5
eNon-LMIC setting: 3
ePublished before 2000: 1

A\ 4

25 studies included in qualitative syntheses

\ 4

25 studies included in quantitative analyses

Figure 1

PRISMA flow diagram of search results and inclusion of studies after review.?® FSWs, female sex workers; LMICs,

low-income and middle-income countries; PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.

Patient and public involvement

The research question and outcome measures were
informed by previous qualitative work with FSWs
conducted by the International Centre for Reproductive
Health, Kenya. This confirmed that unintended preg-
nancy was an important issue for this population group.
Patients and members of the public were not otherwise
involved in the design or conduct of this study.

RESULTS

The initial search yielded 6523 peer-reviewed and 118 grey
literature articles and 11 identified by hand-searching
(eg, due to recommendations from contacted authors).
After removal of duplicates, this resulted in 3866 articles
(figure 1). Based on title and abstracts, 750 manuscripts
remained for full-text screening.

Pregnancy incidence was reported in 12 studies and was
obtained for a further 13 studies after contacting authors.
These 25 studies were reported in 99 papers. Ten studies
measured unintended pregnancy (outcome 1), and 15
studies measured pregnancy without specifying intention
(outcome 2); none measured both outcomes.

Fourteen cohort studies and 11 RCTs were included
(table 1). Pregnancy incidence was not an a priori
primary objective for any but was a secondary objec-
tive for a Rwandan HIV incidence study.” The majority
of studies aimed to test interventions to prevent HIV
or STIs (n=11) or measure HIV incidence (n=8). Six

undertook substudies in which they reported preg-
nancy incidence.”*® Thirteen studies included any
intervention: three involved provision of diaphragms or
female Condoms,g'g_41 and 10 studies were biomedical or
behavioural interventions to prevent HIV/STIs (table 1).
The latter included four studies that reported providing
contraceptive counselling™ ** *** and one which offered
free contraception when needed.**

Most RCTs in this review required women to remain
non-pregnant for continuation.”® ** # =¥ The majority
of studies (n=19) took place in sub-Saharan Africa,
most frequently in Kenya (n=8; table 1). There were
also studies from the Americas (Mexico and the Carib-
bean) and East Asia (China, Thailand and Cambodia).
All except three®® *** took place in urban settings. The
study areas were frequently informal housing settlements,
low-income areas or environments known for sex work
and/or drug use.

Sex work was mainly defined as exchange of sex for
money or goods (n=12) or money alone (n=4). In five
studies, sex workers were self-identified, in two studies
they were members of communities or working in areas
known for commercial sex work™ *® and in two studies no
definition was provided.48 50 Eighteen studies involved
FSWs exclusively; the remainder targeted women with
high-risk sexual practices or at high risk of HIV. These
studies either reported pregnancy incidence in the sex
work subgroup® * *°! or FSWs constituted more than

Ampt FH, et al. BMJ Open 2018;8:021779. doi:10.1136/bmjopen-2018-021779
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two-thirds of the sample.” ** * % Fourteen studies were
restricted to women without HIV at baseline, and one
study to women living with HIV.*

Most studies (n=15) were conducted for 1-2years,
although they ranged from a 1month pilot RCT* to a
15-year open cohort study.37 The studies reporting preg-
nancy (intention undefined) tended to be of longer dura-
tion than those reporting unintended pregnancy (median
duration 24 and 12 months, respectively; table 2).

Baseline population characteristics

Most study populations had a median of 5-8years of
education, and the majority of women were supporting
at least one financial dependent (data not shown).
Median duration in sex work was 3-5years for most
study populations, with one notable exception of 14
years in a study in Mexico."” Concurrent non-paying
sex partners were common, reported by 30%-100% of
women in 12 studies.

Permanent and long-acting reversible contraceptive use
was around 1% in most studies in Africa, with only one
study in Kenya reporting significantly higher coverage
(17.5%).%° By contrast, coverage of these methods was
greater than 30% in China®® and Mexico.* 7* Consistent
condom use was measured using diverse metrics but was
generally low and very low with non-paying partners. Most
studies reported frequent sex with multiple partners,
and few reported a median of less than five partners per
week, 7 19255 High rates of gender-based violence were
noted in all studies in which this was measured, as well
as physical or financial pressure not to use condoms. %

While the factors described generally contributed to
high baseline pregnancy risk, several studies included
FSW with notably lower risk profiles. For example, two
studies were part of a large Kenyan open cohort, in which
participants had few partners and sex acts per work,
and older median age and lower STI prevalence than
the other studies.’” ** In addition, a number of studies
provided insufficient information to assess population
risk for pregnancy.

HIV prevalence was reported in four studies and
varied from 24 % in Kenya ™ to less than 3 % in Mexico
' and Dominican Republic. *' STIs other than HIV
were prevalent, with one study reporting up to 36% of
the study population having at least one STI on biolog-
ical testing.” 57

Methodology and quality assessment
Quality scores, as percentages of the available total, are
presented in table 2. The median quality score was 40%
(IQR=36%-50%). Four studies scored 60% or greater;
three of these measured unintended pregnancy” " and
one measured pregnancy (undefined).”” Most studies
scored poorly in the external validity and selection bias
categories.

Measurement bias was an issue for some studies. Preg-
nancy was tested regularly in all but one** of the unin-
tended pregnancy studies; in contrast, five pregnancy

(undefined) studies only measured it if suspected
by the clinician or participant. Five of the pregnancy
(undefined) studies measured pregnancy using self-re-
port rather than a biological test.

Incidence of pregnancy

Incidence rate was reported by 14 studies and calculated
for the remainder based on the available data, with the
number of women who became pregnant as the numer-
ator and person-years as the denominator. Women were
censored at the time they became pregnant. The one
exception was Deschamps et al®® who counted multiple
pregnancies and subtracted pregnancy time from total
person-time.

Unintended pregnancy incidence rate (outcome 1)
varied widely between studies, ranging from 7.2 to 59.6
pregnancies per 100 person-years (table 2; figure 2).
The median rate of the 10 studies was 26.8, and seven
reported a rate of greater than 20 per 100 person-years.

Incidence rate of pregnancy (intention undefined -
outcome 2) also varied widely, but rates were lower overall
than unintended pregnancy, ranging from 2.0 to 23.4
per 100 person-years (table 2). The median rate of the 15
studies was 13.5, and only two reported a rate of greater
than 20 per 100 person-years.

Meta-analyses

Random effects meta-analyses were performed for the two
primary outcomes. Heterogeneity was high, with I? statistic
over 95% for both outcomes.

Incidence of unintended pregnancy

Explored covariates that may explain the high heteroge-
neity of unintended pregnancy incidence showed that
geographical region did not explain this, whereas pres-
ence/absence of an intervention seemed important. The
three cohort studies that did not involve an intervention
had very low heterogeneity (I’=0%), and the pooled esti-
mate for these studies was 27.1 unintended pregnancies
per 100 person-years (95% CI 24.4 to 29.8; figure 3). These
three studies scored at least 60% on quality assessment
(table 2).

Assessment of potential methodological explanations
showed that study design (RCT vs cohort) and study dura-
tion seemed important sources of heterogeneity, while
pregnancy measurement method did not explain the high
heterogeneity. The cohort studies were more homogenous
than the RCTs (I°=63.9% and 96.8% respectively), and
had higher pooled incidence of unintended pregnancy
(figure 4). The three studies of less than 1year duration
were more homogenous (I’=59.1%) and had higher inci-
dence (44.5 per 100 person-years) than longer studies
(figure 5).

Quality was not found to be a source of heterogeneity,
as no relationship was demonstrated between study quality
score and unintended pregnancy incidence rate (Pearson
correlation coefficient 0.01; scatter plot not shown).
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Incidence Person-
rate (per 100 years of Duration Measurement Frequency of Quality
Study person-years) 95% ClI exposure (months) of pregnancy measurement
McClelland 7.2 45t010.9 305.4 12 Urine test Monthly 40
etal”

Gaffoor 13.4 6.1t025.4 67.2 24 Urine test Quarterly 20
et al?

Braunstein 26.3 219t030.7 528.5 24 Serum test 6 monthly for 60
et al? 1year+1 measurement
in second year

Che,gﬁich 28.0 22.61t034.3 335.8 12 Urine test Quarterly 60
eta

Behets 53.0 21.0to 110.0 13.2 2 Urine test Monthly 40
et al®

Pregnancy (intention undefined)

McClelland 2.7 21t03.5 2259.3 15-year Urine test Monthly on suspicion 21
etal’ open only
cohort *

Strathdee 5.9 41t08.4 540.1 12 Self-report 4 monthly 36
etal®

Van Damme 8.6 6.7t010.8 837.5 <24’ Urine test Quarterly 29
etal*®

Kaul 13.5 11.3to0 16.1 968.0 <48’ N/A N/A 21
etal*

Price 145 12.0to17.5 784.0 48 Urine test Quarterly 43
et al*®

Kaewkungwal 15.8 13.0t019.0 721.01 42 Urine test N/A 43
et al*®

Continued
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Table 2 Continued

Incidence Person-
rate (per 100 years of Duration Measurement Frequency of Quality
Study person-years) 95% CI exposure (months) of pregnancy measurement (%)

Vandepitte 18.3 16.2t020.6 1467.0 >24 Urine test N/A 50
et al®
Page et a/*® 22.0 16.3t030.1 186.4 12 Self-report Quarterly 50
Feldblum 23.4 20.6t026.5 1067.5 18 Urine test 6 monthly on 43
et al® suspicion only

*Duration varied for different participants.

TPerson-time estimated by: (n_FSWSs * yrs * retention) — (n_preg * yrs/2); where: n_FSWSs, number of FSWs enrolled; yrs, study duration in
years; retention, retention rate; n_p reg, number of women who became pregnant. We could not use the approach advocated by Vandenbrou

I95

c ke et al = as average follow-up time among FSWs was not known.

FSWs, female sex workers; N/A, not measured or reported, data not available from author.

Incidence of pregnancy (intention undefined)

Subgroup analyses showed that study duration and
geographic region were sources of heterogeneity for rates
of pregnancy where intention was not known. Pregnancy
measurement method and study design characteristics
did not account for any heterogeneity for this outcome.

There were only two studies of less than l-year dura-
tion” *° (I* 0%). As with the unintended pregnancy
outcome, these studies had a higher pooled incidence
than studies of more than lyear duration (14.9 vs 11.4
per 100 person-years).

A subanalysis of geographic region showed that studies
from Asia and the Americas (both in Mexico) were more
homogenous (I°=29.8% and 68.1%, respectively) than
those from sub-Saharan Africa (1°=98.3%). The pooled
incidence of pregnancy was higher in Asia (16.8 per 100

100
90
80
70
60
50 -
40
30
20 -

10

1
$ 72

Unintended pregnancy incidence

person-years) and lower in Mexico (4.8 per 100 person-
years; figure 6).

A scatter plot demonstrated a weak positive relation-
ship between quality score and incidence rate (plot not
shown; Pearson correlation coefficient 0.55).

Secondary outcomes

Three studies assessed pregnancy outcomes for FSWs
(table 3). In two of the studies, outcomes were unknown
for about 25% of pregnancies (in the Caribbean® and
Madagascar,”) resulting in underestimates of birth and
abortion incidence. Abortion accounted for less than
20% of pregnancies with known outcomes. In contrast, in
the third study, a multicountry study,48 62 abortions were
recorded as adverse events (author correspondence),
compared with only 10 reported as withdrawing from the

60
53

o

Figure 2

Incidence rates (per 100 person-years) for studies reporting unintended pregnancy.
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Study Incidence rate Weight %
(95% Cl)
No intervention ‘
Braunstein 2011 - 26.30(21.90, 30.70) 37.55
Chersich 2014 -:0— 28.00 (22.62, 34.26) 21.47
Deschamps 2016 - 27.29(23.32,31.74) 40.98
Subtotal (I-squared = 0.0%, p = 0.893) > 27.07 (24.37,29.77) 100.00
Intervention
McClelland 2008 - 7.20(4.51,10.91) 18.69
Watson—Jones 2008 *> 11.81(9.65, 14.45) 18.79
Behets 2005 + 53.00 (21.00, 110.00) 5.54
Behets 2008 — 20.72 (4.27,60.54) 9.63
Lara 2009 — 59.59 (41.73, 82.49) 12.56
Gaffoor 2013 —_— 13.40(6.13, 25.43) 16.99
Peterson 2007 - 51.75 (44.94, 59.30) 17.80
Subtotal (I-squared = 96.0%, p = 0.000) <> 27.47 (15.01,39.92) 100.00
271

Figure 3 Forest plot showing subgroup analysis of unintended pregnancy incidence rates (per 100 person-years) by

intervention versus no intervention.

study due to pregnancy, suggesting that over 85% of the
total women who became pregnant reported an abortion.

Four studies developed multivariate regression models
to determine the predictors of pregnancy” *” or unin-
tended pregnancy.’ % Common findings were that

younger age was associated with higher pregnancy inci-

dence

and consistent condom use

533 35

and that highly effective contraceptive use
337 \ere protective; however,

one study in Kenya found that using condoms at the
exclusion of other methods was a risk factor.” Having a

Incidence %
Study rate (95% Cl) Weight
RCT
McClelland 2008 - 7.20(4.51,10.91) 23.09
Watson—Jones 2008 * 11.81 (9.65, 14.45) 23.23
Gaffoor 2013 —— 13.40 (6.13, 25.43) 20.72
Behets 2008 —_— 20.72 (4.27,60.54) 11.12
Peterson 2007 —— 51.75 (44.94, 59.30) 21.84
Subtotal (I-squared = 96.8%, p = 0.000) <>> 20.79 (7.84, 33.74) 100.00
Cohort
Braunstein 2011 - 26.30(21.90, 30.70) 31.98
Deschamps 2016 - 27.29 (23.32,31.74) 3253
Chersich 2014 - 28.00 (22.62, 34.26) 27.78
Behets 2005 * 53.00 (21.00, 110.00) 1.49
Lara 2009 —_— 59.59 (41.73, 82.49) 6.23
Subtotal (I-squared = 63.9%, p = 0.026) 0 2957 (24.03,35.10) 100.00

29.6

Figure 4 Forest plot showing subgroup analysis of unintended pregnancy incidence rates (per 100 person-years) by RCT

versus cohort study design. RCT, randomised controlled study.
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Study Incidence rate Weight %
(95% ClI)

12 months and over

McClelland 2008 > 7.20(4.51,10.91) 14.81
Watson—Jones 2008 - 11.81 (9.65, 14.45) 14.92
Braunstein 2011 - 26.30(21.90, 30.70) 14.58
Gaffoor 2013 - 13.40(6.13,25.43) 12.98
Chersich 2014 - 28.00 (22.62, 34.26) 14.24
Peterson 2007 —— 51.75 (44.94, 59.30) 13.84
Deschamps 2016 - 27.29 (23.32,31.74) 14.62
Subtotal (I-squared =97.0%, p = 0.000) <> 23.54(14.21,32.88) 100.00

Less than 12 months

Behets 2005 +* 53.00 (21.00, 110.00) 22.04
Behets 2008 —_— 20.72 (4.27,60.54) 34.98
Lara 2009 —_— 59.59 (41.73, 82.49) 4298

Subtotal (I-squared = 59.1%, p = 0.087) = 44.54(17.93,71.14) 100.00

44.5

Figure 5 Forest plot showing subgroup analysis of unintended pregnancy incidence rates (per 100 person-years) by study
duration (cut-off 1year).

main or emotional partner increased the odds of unin-  associations, including recreational drug use and male
tended pregnancy’ »* but not of pregnancy (intention partners having other sex partners being protective
undefined).” * Deschamps et al noted some additional against pregnancy. Only one study assessed reproductive

Study Incidencerate  Weight %
(95% Cl)
Americas
Bazzi 2015 - 3.34(1.45,5.22) 52.10
Strathdee 2013 ™~ 5.92 (4.05, 8.36) 47.90
Subtotal (I-squared = 68.1%, p = 0.077) <> 458 (2.04,7.11) 100.00
Sub-Saharan Africa
Van Loggerenberg 2008 — 8.50 (5.60, 11.50) 10.10
Vandepitte 2013 —— 18.27 (16.20,20.60) 10.35
Priddy 2011 —_—— 14.20 (7.56,24.28) 7.32
Vielot 2015 — 12.58 (9.67,16.09) 10.00
Price 2012 —— 14.54(11.99,17.47) 10.18
Van Damme 2002 - 8.60 (6.73,10.83) 10.39
Kaul 2004 —— 13.53(11.31,16.06) 10.30
Feldblum 2007 — 23.42(20.61,26.51) 10.10
Robb 2016 *> 2.04 (1.40, 2.86) 10.64
McClelland 2011 * 2.70(2.07,3.47) 10.64
Subtotal (I-squared = 98.3%, p = 0.000) <> 11.68 (7.65,15.71)  100.00
Asia
Page 2013 ——<—— 22.00(16.30,30.10) 18.48
Liu 2015 — 15.22(10.41,21.49) 26.08
Kaewkungwal 2013 —_—— 15.81(13.04,19.00) 55.44
Subtotal (I-squared = 29.8%, p = 0.240) <F 16.80 (13.52,20.08) 100.00
\
46 16.8

Figure 6 Forest plot showing subgroup analysis of pregnancy (intention undefined) incidence rates (per 100 person-years) by
geographic region.
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Table 3 Incidence of abortion and birth
Abortion (as
proportion of
Incidence of Incidence of Incidence pregnancies with
Study Site Outcome pregnancy birth of abortion known outcome)
Deschamps et al®®  Haiti, Puerto Unintended 27.3 15.1 3.1 16%
Rico and Dominican pregnancy
Republic
Feldblum et al*® Madagascar Pregnancy 23.4 11.9 3.0 17%
(intention
undefined)
Van Damme et al*®*  Benin, Cote d’lvoire, Pregnancy 8.6 Not measured 7.4 >85%
South Africa and (intention
Thailand undefined)

history and income,5 and none considered HIV status as
potential predictors or confounders.

DISCUSSION

This review found that of the many studies examining
FSWs’ sexual and reproductive health in LMICs, very few
have measured pregnancy and even fewer have assessed
pregnancy intention. While incidence varies widely
between the included studies, it is sufficiently high in
most low-income and middle-income contexts to consti-
tute a significant health and social issue for FSWs.

Study design impacted on unintended pregnancy rates,
with a lower rate seen in RCTs (20.8 per 100 person-years)
than cohort studies (29.6 per 100 person-years). Most
of the RCTs in this review required women to remain
non-pregnant for continuation®® ** ** ** and although
only six RCTs specifically mentioned providing contra-
ceptive counselling or methods, others may have offered
a larger package of services that was not reported.

To better understand the influence of services provided
by studies, we compared studies that provided any inter-
vention with those that did not and found that the three
studies in the latter category had very low heterogeneity
and high pooled unintended pregnancy incidence (27
per 100 person-years). As non-intervention cohort studies
with quality scores of at least 60%, these were arguably the
best designed to answer the review question.

The included studies may have underestimated popu-
lation incidence of pregnancy, for several reasons. First,
studies that only tested for pregnancy on suspicion could
have missed early pregnancies or failed to ascertain the
need to test. Second, pregnancies occurring between
study visits and ending in spontaneous or induced abor-
tion may have been missed. Third, social desirability
bias is likely to influence self-reporting of pregnancy in
studies using that measure. Fourth, participants may have
joined some studies in order to access services, poten-
tially receiving superior family planning services than
would otherwise be accessible.” Finally, there may be
selective loss to follow-up among women who become
pregnant, particularly in drug trials requiring women

: . . 36 40 42 44-48 :
to remain non—pregnant for continuation. 2 Itis

possible that these factors were more prominent in the
studies measuring pregnancy without defining intention,
contributing to the surprising finding that this outcome
had generally lower incidence rates than unintended
pregnancy.

Some ‘unintended’ pregnancies may in fact have been
intended, because women may have been unsure about
their intention or it changed over time.”’ Only one study
assessed intention 1repeatedly,34 and none used a validated
instrument designed to measure this complex latent
construct.”® Some participants may have wanted a preg-
nancy but felt pressure to say otherwise, depending on
the social environment, external and internal stigma and
the study design, for example, if they wanted to access
HIV prevention and other services through the study
but inclusion was restricted to those not wanting to get
pregnant.

Conversely, it is likely that most women in the unde-
fined intention category (outcome 2) who became preg-
nant may not have intended to do so. During recruitment
for a pregnancy prevention intervention trial with FSWs
in Kenya,’ less than 1% of those interested in taking part
were planning to get pregnant in the next year (unpub-
lished data). Similarly, in a cohort study included in
this review, only 4% of participants expressed an inten-
tion to get pregnant at some point during the 12-month
follow-up.” ** A study in South Africa found a higher
proportion (10%) wishing to conceive, but this is still
a small minority of FSWs. While immediate pregnancy
intentions may be low, however, future fertility pref-
erences may be comparable with other women,” and
several authors have highlighted the need for appropriate
services that promote safe conception and address FSWs’
need for different forms of protection with different part-
Hers, 222460

Quality scores were low, but it is important to note
that we were assessing how well the studies answered our
research question, rather than their own stated objectives.
However, there was a notable absence of well-described
sampling and recruitment techniques, suggesting that
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study populations may have been poorly representative
of local FSW populations. This may have underestimated
pregnancy incidence, as more marginalised members
of the population, who are at greater sexual risk, are
harder to reach and recruit by convenience or snowball
methods. Indeed, the only study to use arandom sampling
approach found moderately high incidence of pregnancy
(intention undefined; 15 per 100 person-years), despite
30% IUD coverage in this population.53 Furthermore,
inclusion criteria limiting more than half of the studies
to HIV negative women contributed to selection bias,
particularly in sub-Saharan African studies, where HIV
prevalence among FSWs is estimated at 37%.%" This may
partly explain the observation that pregnancy incidence
in sub-Saharan Africa was lower than Asia, despite the
fact that total population fertility rates are lower in Asia.
Higher quality scores seen in the Asian studies may also
account for this discrepancy.

Quantitative analysis identified study duration as a clear
contributor to heterogeneity in both outcomes. Incidence
was lower in shorter studies and decreased over time
within studies that reported incidence at multiple time
points.”** This is due in part to the analytical approach,
taken by all but one study,” of censoring women'’s person-
time when they first become pregnant. As study subjects
at highest risk fall pregnant early, they are censored early
and cannot contribute additional pregnancies to the
numerator. The remaining lower risk women are less
likely to experience the outcome. The same phenomenon
has been observed in closed cohorts with the outcome of
HIV incidence.® In addition, sexual risk behaviours often
reduce over time in longitudinal studies, because of social
desirability bias or health education from study participa-
tion,* % or attrition bias,” which may have been a factor
for 12 studies in this review with low or unreported reten-
tion rates among FSWs.

While measurement bias did not emerge as a signifi-
cant source of heterogeneity, there was ambiguity in the
reporting of pregnancy measurement, and it was often
dependent on authors’ recollections. There was a weak
positive association between study quality and incidence
rates in the pregnancy (intention undefined) group. The
lack of a clear relationship may be because quality issues
can result in either an underestimate or overestimate of
incidence.

Limitations

This review had a number of limitations. Foremost was
the inclusion of studies in which (unintended) preg-
nancy incidence was not an a priori objective, which was
the case for all but one. This likely resulted in method-
ological issues affecting participant selection and preg-
nancy measurement.

We also adopted a broad approach to other inclusion
criteria. Several studies conducted in the late 1990s and
early 2000s were included, which may be problematic as
family planning coverage has grown and fertility rates
declined since that time. The heavy reliance on authors

to provide unreported data was a limitation and may
have introduced bias, and older data often could not
be accessed.

We used a broad definition of sex work, which may
have increased the heterogeneity of the outcomes.
However, this definition reflects the reality that there
are many reasons for women to sell sex, which depend
on local laws, culture and economies, and to arbi-
trarily limit to full-time sex workers, for example, may
exclude studies of ‘hidden” FSWs who are often espe-
cially vulnerable.*

Our analysis was limited by high heterogeneity,
which prevented us from pooling overall rates or
performing meta-regression to tease out the influence
of different variables. Heterogeneity was not fully
explained by explorative subanalyses and may in part
be due to the low number of studies, low quality and
incomplete data on risk factors. It should be noted
that interpretation of these descriptive heterogeneity
statistics require a certain level of caution, specifi-
cally where the number of cases is small. Variations
in baseline population risk probably contributed
significantly to heterogeneity, but these could not be
quantified due to the incomplete and/or inconsistent
measurement of risk factors between studies. Cultural,
legal and economic contexts, such as cultural norms
around motherhood and abortion law, also vary
considerably between the different settings in which
the studies took place, and influence fertility prefer-
ences, expression of pregnancy intention and access
to prevention methods and abortion. These contex-
tual factors could not be accounted for in our analysis.

Another limitation was that we were unable to
directly compare rates of pregnancy between FSWs
and other populations. Very high pregnancy inci-
dence has been observed in HIV studies among
women not categorised as sex workers®® 67; however,
these women were at high risk for HIV for other
reasons (eg, multiple partners). Among the general
population, unintended pregnancy incidence is esti-
mated at 5.4 per 100 person-years in the developing
world, and eight in Africa,’® substantially lower than
the rates among FSWs presented here. Of the three
studies in this review, which reported incidence for a
broader study population as well as an FSW subgroup,
two reported higher incidence® ** and one reported
approximately equal incidence® in the FSW subgroup
compared with the whole study population.

GONCLUSION

Ultimately, this review demonstrates a concerning
lack of research on an issue which is a priority for
many FSWs in low-resource settings. This is surprising
as we found many studies on HIV incidence and
prevention in this population, for which unintended
pregnancy is both relevant to the primary outcome
and may indicate overall sexual risk. There has been
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a modest increase in family planning availability for
women in many countries since the early 2000s% 7*;
however, this has not been accompanied by research
on whether these additional services have reached
FSW populations or impacted on pregnancy rates.
Access to family planning, particularly long-acting
reversible contraceptives, may be improved by better
targeting of FSWs through mobile outreach’’ and
integration with existing FSW-specific HIV prevention
services, and by careful training of health workers
and community workers in contraceptive counselling
and follow-up.71 Also, it is important that concerted
efforts are made to link FSWs who become pregnant
with maternal health services, including services for
antiretroviral treatment and preventing HIV transmis-
sion to infants.

This review found that studies measuring pregnancy
incidence among FSWs were of low overall methodolog-
ical quality and had highly varied results but that unin-
tended pregnancy incidence was high overall and, based
on available data, higher than the general population.
There is an urgent need for quality research on unin-
tended pregnancy incidence, the effectiveness of inter-
ventions to reduce it and the best models of reproductive
health service provision for this large and stigmatised
population.
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CHAPTER 2

Supplementary File

Incidence of unintended pregnancy among female sex workers in low- and middle-income
countries: a systematic review and meta-analysis

1. Complete search strategy

Medline search 19 Jan 2016

1. exp cohort studies/ or exp controlled before-after studies/ or exp cross-sectional studies/ or exp historically
controlled study/ or exp interrupted time series analysis/ or exp feasibility studies/ or exp pilot projects/ or exp
control groups/ or exp cross-over studies/ or exp double-blind method/ or exp random allocation/ or exp single-
blind method/

2. exp clinical trial/ or exp observational study/ or exp comparative study/ or exp evaluation studies/ or exp
multicenter study/

3. exp Sex Workers/

4. exp Prostitution/

5. prostitut®.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword
heading word, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier]

6. Commercial sex.mp.

7. sex work*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword
heading word, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier]

8. (sex* adj2 (sell* or transact* or trade or trading)).mp.

9.3or4or5o0r6or7or8

10. Developing Countries/

11. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or
Bangladesh™® or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan*
or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon*
or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote
d'Tvoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea*
or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea™* or
Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or
Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho*
or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or
Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or
Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or
Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or
Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell*
or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St
Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or
Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan™® or
Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp.

12. exp africa/ or exp caribbean region/ or exp central america/ or latin america/ or exp south america/ or asia/ or
exp asia, central/ or exp asia, southeastern/ or exp asia, western/ or exp indian ocean islands/ or pacific islands/
or exp melanesia/ or exp micronesia/ or exp west indies/

13. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or
micronesia* or polynesia*).mp.
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14. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain® or
constrain*-resource* or under-resource® or poor*-resource* or resource-scarce* or scarce*-resource® or low-
income or middle-income or lowincome or middleincome or LMIC*).mp.

15. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or
less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or
countries or nation or nations or region or regions or economy or economies)).mp.

16. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp.
17. (third-world* or thirdworld* or 3rd-world*).mp.

18.10or 11 or 12 or 13 or 14 or 15 or 16 or 17

19.9 and 18

20. Cohort analy*.mp.

21. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp.

22. Cross sectional.mp.

23. ((random* or clinical or control*) adj (trial* or study or studies)).mp.

24. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or
intervention or comparative) adj (study or studies)).mp.

25.1or2or20or2l or 22 or 23 or 24

26.19 and 25

27.26

28. limit 27 to (english language and yr="2000 -Current")

Psychlinfo search 18 Jan 2016

1. Cohort analy*.mp.

2. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp.

3. Cross sectional.mp.

4. ((random* or clinical or control*) adj (trial* or study or studies)).mp.

5. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or
intervention or comparative) adj (study or studies)).mp.

6. experimental design/ or exp between groups design/ or exp clinical trials/ or exp cohort analysis/ or exp
followup studies/ or exp hypothesis testing/ or exp longitudinal studies/ or exp repeated measures/ or exp
experiment controls/ or exp quasi experimental methods/

7. exp Evaluation/ or exp Program Evaluation/

8. exp observation methods/

9. "sampling (experimental)"/ or exp random sampling/

10. 1or2or3or4orSor6or7or8or9

11. exp Prostitution/

12. prostitut*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests &
measures]

13. Commercial sex.mp.

14. sex work*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests &
measures]

15. (sex* adj2 (sell* or transact* or trade or trading)).mp.

16. Developing Countries/

17. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or
Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan*
or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon*
or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote
d'Tvoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea*
or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or
Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or
Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho*
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or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or
Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or
Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or
Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or
Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell*
or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St
Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or
Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan™® or
Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen®* or Zambia* or Zimbabwe*).mp.

18. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or
micronesia* or polynesia*).mp.

19. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain® or
constrain*-resource* or under-resource* or poor*-resource* or resource-scarce® or scarce*-resource* or low-
income or middle-income or lowincome or middleincome or LMIC*).mp.

20. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or
less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or
countries or nation or nations or region or regions or economy or economies)).mp.

21. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp.
22. (third-world* or thirdworld* or 3rd-world*).mp.

23.16 or 17 or 18 or 19 or 20 or 21 or 22

24. 11 or 12 or 13 or 14 or 15

25.10 and 23 and 24

Embase search 18 Jan 2016

1. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or
Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan*
or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon*
or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote
d'Tvoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea*
or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or
Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or
Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho*
or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or
Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or
Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or
Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or
Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell*
or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St
Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or
Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or
Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp.

2. exp Africa/ or exp caribbean/ or exp caribbean islands/ or exp "South and Central America"/ or exp Asia/ or
exp indian ocean/ or exp pacific ocean/

3. exp developing country/

4. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or
micronesia* or polynesia*).mp.

5. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or constrain®-
resource® or under-resource* or poor*-resource® or resource-scarce* or scarce*-resource* or low-income or
middle-income or lowincome or middleincome or LMIC*).mp.
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6. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or less-
economically developed or least-economically developed or less-affluent or least-affluent) adj (country or
countries or nation or nations or region or regions or economy or economies)).mp.

7. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp.
8. (third-world* or thirdworld* or 3rd-world*).mp.

9.1lor2or3ord4orSor6or7or8

10. prostitut*.mp.

11. exp prostitution/ or exp transactional sex/

12. Commercial sex.mp.

13. sex work*.mp.

14. (sex* adj2 (sell* or transact* or trade or trading)).mp.

15.100r 11 or 12 or 13 or 14

16. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or
intervention or comparative) adj (study or studies)).mp. [mp=title, abstract, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

17. ((random* or clinical or control*) adj (trial* or study or studies)).mp.

18. Cross sectional.mp.

19. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp.

20. Cohort analy*.mp.

21. exp cohort analysis/ or exp control group/ or exp correlational study/ or exp cross-sectional study/ or exp
crossover procedure/ or exp double blind procedure/ or exp "early termination of clinical trial"/ or exp
experimental design/ or exp nonequivalent control group/ or exp parallel design/ or exp pretest posttest control
group design/ or exp pretest posttest design/ or exp single blind procedure/ or exp triple blind procedure/

22. exp comparative study/ or exp experimental study/ or exp feasibility study/ or exp observational study/ or
exp pilot study/ or exp prevention study/ or exp quasi experimental study/

23. exp time series analysis/

24. exp clinical trial/ or exp "clinical trial (topic)"/ or exp community trial/ or exp intervention study/ or exp
longitudinal study/ or exp major clinical study/ or exp open study/ or exp postmarketing surveillance/ or exp
prospective study/ or exp retrospective study/

25. exp evaluation study/

26. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25

27.9 and 15 and 26

28. limit 27 to (english language and yr="2000 -Current")

POPLINE search 20 Jan 2016

( ((Keyword:SEX WORKERS ) OR ( Keyword: TRANSACTIONAL SEX))

OR

( ("sex work*" OR "Commercial sex" OR prostitut* OR "sell sex*" OR "transact* sex*" OR "sex*transact*"
OR "sex* trade" OR "sex* trading" OR "trade sex*" OR "trading sex*" ) ) )

AND

( (( Keyword:COHORT ANALYSIS OR Keyword:CLINICAL TRIALS OR Keyword: CONTROL GROUPS
OR Keyword:CROSS SECTIONAL ANALYSIS OR Keyword: DOUBLE-BLIND STUDIES OR
Keyword:FOLLOW-UP STUDIES OR Keyword:PROSPECTIVE STUDIES OR Keyword:RETROSPECTIVE
STUDIES OR Keyword:REPEATED ROUNDS OF SURVEY OR Keyword: LONGITUDINAL STUDIES OR
Keyword:PILOT PROJECTS OR Keyword:HEALTH SERVICES EVALUATION OR Keyword:PRE-POST
TESTS OR Keyword:FAMILY PLANNING PROGRAM EVALUATION OR Keyword:PERIOD ANALYSIS
OR Keyword:PROGRAM EFFECTIVENESS ) )

OR
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( ((cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR
evaluation OR intervention OR comparative OR random* OR clinical OR control*) study ~0 )

OR

( (cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR
evaluation OR intervention OR comparative OR random* OR clinical OR control*) studies ~0 )

OR

( (random* OR clinical OR control*) trial~0 ) OR ( (doubl* OR singl* OR trebl* OR tripl*) adj blind* ) OR (
cross\-sectional OR "cross sectional" ) OR ( "cohort analy*" ) ))

AND

( ( ( Region/Country:Central America OR Region/Country:South America OR Region/Country:Caribbean OR
Region/Country:Oceania OR Region/Country:Africa OR Region/Country: Europe Southeastern OR
Region/Country:Asia Central OR Region/Country:Asia Southeastern OR Region/Country: Asia Southern OR
Region/Country:Asia Southwestern OR Region/Country:China OR Region/Country:Democratic People's
Republic of Korea OR Region/Country:Mongolia OR Region/Country:Belarus OR Region/Country:Moldova
OR Region/Country:Ukraine OR Region/Country:Mexico OR Region/Country:Gaza OR Region/Country:Iran
OR Region/Country:Irag OR Region/Country:Jordan OR Region/Country:Lebanon OR Region/Country:Syria
OR Region/Country: West Bank OR Region/Country:Yemen ) ) )

AND ( ( Language:English ) AND ( Years:[2000 TO *]))

Conference abstracts: Web of Science 22 Jan 2016
#15 AND #9 AND #3
DocType=All document types; Language=All languages;

#14 OR #13 OR #12 OR #11 OR #10
DocType=All document types; Language=All languages;

(TS=("Cross sectional")) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

(TS=("Cohort analy*")) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#16

#15

#14

#13

(TS=((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR
#12  intervention OR comparative) near/0 (study OR studies))) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

(TS=((random* OR clinical OR control*) near/0 (trial* OR study OR studies))) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

(TS=((doubl* OR singl* OR trebl* OR tripl*) near/0 (blind*))) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#8 OR #7 OR #6 OR #5 OR #4
DocType=All document types; Language=All languages;

(TS=(("developing" OR "underdeveloped" OR "under developed" OR "less developed" OR "least developed")
#8 NEAR/O ("world"))) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#11

#10

#9

(TS=(("developing" or "underdeveloped" or "under-developed" or emerging or "less-developed "or "least-
developed" or "less-economically developed" or "least-economically developed" or "less-affluent" or "least-
affluent") near/0 (country or countries or nation or nations or region or regions or economy or

economies))) AND LANGUAGE: (English)

#7
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DocType=All document types; Language=All languages;
TS=("resource-limit*" or "resource-poor" or "low-resource*" or "limited-resource*" or "resource-constrain*" or
p
"constrain*-resource*" or "under-resource*" or "poor*-resource*" or "resource-scarce*" or "scarce*-resource*" or

"low-income" or "middle-income" or lowincome or middleincome or LMIC*)) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#6

(TS=(africa* or asia* or caribbean or "central america*" or "latin america*" or "south america*" or melanesia* or
#5  micronesia* or polynesia*)) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

(TS=(Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or Bangladesh*
or Belarus™* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* or Brazil* or
Bulgaria* or Burkina* or Burundi* or "Cabo Verde*" or "Cape Verde*" or Cambodia* or Cameroon* or "Central
African" or Chad* or China or Chinese or Colombia* or Comor* or Congo* or "Costa Rica*" or "Cote d'Ivoir*" or
"Ivory Coast" or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or "El Salvador*" or Eritrea* or
Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or Guyan*
or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or Kazakhstan*
or Kenya* or Kiribati* or Korea* or Kosov* or "Kyrgyz Republic" or Lao* or Leban* or Lesotho* or Liberia* or
Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or "Marshall Island*" or
Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or Montenegr* or Morocc* or
Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or Niger* or Nigeria* or Pakistan* or
Palau* or Panama* or "Papua New Guinea*" or Paraguay* or Peru* or Philippines or Filipino or Romania* or
Rwanda* or Samoa* or "Sao Tome*" or Senegal* or Serbia* or Seychell* or "Sierra Leon*" or "Solomon Island*"
or Somalia* or "South Africa*" or Sudan* or "Sri Lanka*" or "St Lucia*" or "St Vincent" or Grenadines or
Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or Togo* or Tonga* or Tunisia* or
Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or Vanuatu* or Venezuela* or
Vietnam* or "West Bank" or Gaza or Yemen* or Zambia* or Zimbabwe*)) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#2 OR #1
DocType=All document types; Language=All languages;

(TS=(sex* near/1 (sell* or transact* or trade or trading))) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

(TS=(prostitut* or "sex work*" or "commercial sex" )) AND LANGUAGE: (English)
DocType=All document types; Language=All languages;

#4

#3
#2

#1

Conference abstracts: Proquest 22 Jan 2016

(
(sex* NEAR/2 (sell* OR transact* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex work™*"

)
AND

(

((doubl* OR singl* OR trebl* OR tripl*) PRE/O blind*)

OR

((random* OR clinical OR control*) PRE/O (trial* OR study OR studies))
OR

((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR
intervention OR comparative) PRE/O (study OR studies))

OR

("Cohort analy*")

OR

("Cross sectional")

)
AND

(
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(Afghanistan®* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR
Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR
Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR
Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor*
OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR
Ecuador* OR Egypt* OR El Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR
Georgia* OR Ghana* OR Grenad* OR Guatemala®* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR
Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya*
OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia*
OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall
Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR
Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua*
OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR
Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR
Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR
Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan*
OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk®* OR Turkmenistan* OR
Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West
Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*)

OR

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") PRE/O
(world))

OR

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less
economically developed" OR "least economically developed" OR "less affluent" OR "least affluent") PRE/O
(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))

OR

("third world*" OR thirdworld* OR "3rd-world*")

OR

("resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain*"
OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce™®
resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC¥*)

OR

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR
melanesia* OR micronesia* OR polynesia*)

)

Open grey22 Jan 2016

lang:"en"

((sex* NEAR/2 (sell* OR transact®* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex
work*")

AND

(

(Afghanistan* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR
Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR
Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR
Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor*
OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR
Ecuador* OR Egypt* OR EI Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR
Georgia* OR Ghana* OR Grenad* OR Guatemala* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR
Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya*
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OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia*
OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall
Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR
Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua*
OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR
Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR
Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR
Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan*
OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk* OR Turkmenistan* OR
Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West
Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*)

OR

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less
economically developed" OR "least economically developed" OR "less affluent” OR "least affluent") NEAR/0O
(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))

OR

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") NEAR/O
(world))

OR

("third world*" OR thirdworld* OR "3rd-world*")

OR

(“resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain™*"
OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce™
resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC*)

OR

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR

melanesia* OR micronesia* OR polynesia*)

)

60



CHAPTER 2
2. Quality assessment tool

Adapted from the Joanna Briggs Institute Prevalence Critical Appraisal Tool'. Modified version provided by the
author (Munn) on 21/3/16. Adjustments as per Bowring 2016, Further modifications specific to research
question made by review authors.

DOMAIN 1: EXTERNAL VALIDITY

Is the sample representative of the population of interest?

1.1 Was an appropriate sampling frame used?

1 Enumeration/estimate of FSWs, or clear description of source population (demographics, location, and time
period), and rationale for use

0 No sampling frame, or inappropriate population for research question

1.2 Was an appropriate sampling method used?

1 Probability-based sample (including: simple random, systematic, stratified, cluster, two-stage and multi-stage
sampling)

RDS or properly described time-location/venue sampling (if analysed appropriately)

0 Non-random sample (including purposive, quota, convenience and snowball), or sampling not described

1.3 Were inclusion and exclusion criteria explicit and appropriate to the research guestion?

1 Yes, e.g. women only, FSWs, all reproductive ages, etc

0 No: limited by HIV status or other characteristic that would affect generalisability

DOMAIN 2: SELECTION (NON-RESPONSE) BIAS

Was there incomplete outcome data (due to non-response, refusal or exclusion), and how did it affect the outcome?

2.1 Were (FSW) study participants recruited and enrolled in an appropriate way?

1 Well described methods of recruitment and enrolment; appropriate staff expertise/training; appropriate seed
selection for RDS; appropriate venue/location coverage

0 Poorly described; potential source of bias due to recruitment methods

2.2 Was there selective participation in the study?

1 >=80% of those invited to participate were screened

<80% participation rate, but sociodemographic/sex work characteristics not significantly different between
participants and non-participants

0 <80% participation rate and significantly different characteristics likely to affect outcome

Participation rate not reported or differences not assessed

2.3 What was the retention rate?

Closed cohort/RCT: what proportion of participants who commenced the study contributed data at the final follow up
visit? (If choosing an earlier endpoint, use retention rate up to this point)

Open cohort: what proportion attended at least one follow up visit, and was retention well described?

2 >=80% and sociodemographic/sex work characteristics compared and not significantly different
1 >=80% and sociodemographic/sex work characteristics either significantly different or not compared
0 <80%
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DOMAIN 3: MEASUREMENT BIAS

3.1 Was a valid tool used for the identification of the condition (pregnancy)?

1 Serum or urine test for beta HCG

0 Self-reported or observed by study personnel

3.2 Was the condition (pregnancy) measured in a standard, reliable way for all FSWs?

1 Pregnancy measured systematically (eg every study visit); data collectors appropriately trained

0 Unclear/inconsistent methods; lack of training for data collectors; nonsystematic measurement or recording (eg
pregnancy only tested on participant request or clinician suspicion)

3.3 Was pregnancy intention measured systematically using a valid tool?

1 Prospective question about intention asked at appropriate intervals (at least every 12months); or LMUP

0 Intention assumed, infrequently measured or unreliable retrospective question

N/A Intention not measured

DOMAIN 4: INTERNAL VALIDITY

How likely could the result be due to chance? What is the level of precision?

4.1 Was the person-years of observation adequate for calculating pregnancy incidence?

1 FSWs followed for at least 100 woman-years, or reasonable justification of smaller size

0 <100 woman-years

4.2 Was the study conducted for a sufficient period of time to calculate pregnancy incidence?

1 Closed cohort or trial: at least 6 months’ follow-up time

Open cohort: median follow up time per participant >6 months?

0 Insufficient observation period, or not reported

4.3 Was there appropriate statistical analysis?

1 Detailed statistical methods described

Primarily consider the measure of risk that will be used in the meta-analysis — i.e. incidence rates, and/or
incidence proportion if measured over 1 year

For proportions (cumulative incidence): denominator and numerator explicitly reported and appropriate/justified

For incidence rates: calculation of person-years, including estimate of conception date and approach to censoring
of pregnancy, explicitly reported and appropriate/justified (should not count pregnant time towards total person-
years)

If calculated based on data from author: sufficient data provided for accurate calculation

0 Methods not sufficiently described; inappropriate technique

DOMAIN 5: OTHER ISSUES

5.1 Was pregnancy incidence an objective of the study?

1 Yes (consider objectives of overall study, not sub-study/specific paper)

0 No (e.g. cohort may have been originally designed to measure HIV incidence, but they also published a paper on
incidental pregnancy incidence)

5.1 Were there any other issues that may have introduced bias or affected the validity of the estimates?
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No issues

Study design issues, e.g. highly variable/skewed follow up times in open cohort study; very long follow-up period
during which true incidence in the population likely to have changed

Selective use or reporting of data (e.g. only reporting pregnancy incidence in one subgroup or at one time point
without justification)

Intervention may impact on pregnancy incidence e.g. testing diaphragm use, or FP counselling (not just standard
of care condom counselling)

Scoring
Studies

that measure unintended pregnancy

Domain

Raw score out of:

External validity

3

Selection bias

4

Measurement bias

Internal validity

Other issues

Total

15

Studies that measure pregnancy (undefined)

Domain Raw score out of:

External validity 3

Selection bias 4

Measurement bias 2

Internal validity 3

Other issues 2

Total 14
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Chapter 3: Development of an mHealth Intervention for

female sex workers

3.1 Background

Chapters 1 and 2 described and quantified the risks of unintended pregnancy faced by FSWs,

and highlighted the lack of programs or interventions aimed at addressing this issue. Chapter 1
described how interventions to increase FSWs’ demand for contraception (particularly LARCs),
for example by utilising mobile phones, could be effective at preventing unintended pregnancy

incidence.

In response to this issue, our group developed an mHealth intervention for FSWs to promote
contraceptive use and address other factors that contribute to their SRH risks, incorporating
elements of mHealth interventions that were shown to be more effective in Chapter 1. I played a
central role in the process of drafting the messages, pilot testing them with FSWs, and finalising

the structure and content of the intervention.

This chapter describes the development of the intervention (known as the ‘WHISPER’
intervention), addressing objective 2. It includes a qualitative exploration of FSWs’ responses to
pilot testing the intervention in Mombasa, an assessment of its feasibility and acceptability, and

a description of the final intervention content and structure.
The full intervention, including all messages, is included in the thesis appendix (Appendix 1).
This chapter consists of the following published paper:

Ampt FH, L'Engle K, Lim MSC, Plourde KF, Mangone E, Mukanya CM, Gichangi P, Manguro G,
Hellard M, Stoové M, Chersich MF, Jaoko W, Agius PA, Temmerman M, Wangari W, Luchters S: A
Mobile Phone-Based Sexual and Reproductive Health Intervention for Female Sex Workers in

Kenya: Development and Qualitative Study. JMIR Mhealth Uhealth 2020, 8(5):e15096.

A supplementary file containing the Template for Intervention Description and Replication

(TIDieR) checklist also follows the manuscript.
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Abstract

Background: Female sex workers (FSWs) have high rates of both unintended pregnancy and HIV, but few health promotion
interventions address their contraceptive needs or other sexua and reproductive health and rights (SRHR) concerns. A broader
approach integrates contraceptive promotion with HIV and sexually transmitted infection (STI) prevention and management,
acohol awareness, gender-based violence and rights, and health care utilization. The Women's Health Intervention using SMS
for Preventing Pregnancy (WHISPER) mobile phone intervention uses a participatory devel opment approach and behavior change
theory to address these high-priority concerns of FSWsin Mombasa, Kenya.

Objective: Thispaper aimed to (1) describethe process of devel opment of the WHISPER intervention, itstheoretical framework,
key content domains and strategies and (2) explore workshop participants’ responses to the proposed intervention, particularly
with regard to message content, behavior change constructs, and feasibility and acceptability.

Methods: The research team worked closely with FSWs in two phases of intervention development. First, we drafted content
for three different types of messages based on a review of the literature and behavior change theories. Second, we piloted the
intervention by conducting six workshops with 42 FSWs to test and refine message content and 12 interviews to assess the
technical performance of the intervention. Workshop data were thematically analyzed using a mixed deductive and inductive
approach.

https://mhealth.jmir.org/2020/5/€15096 JMIR Mhesalth Uhealth 2020 | vol. 8 | iss. 5 | €15096 | p. 1
(page number not for citation purposes)
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INTERVENTION DEVELOPMENT

JMIR MHEALTH AND UHEALTH Ampt et a
Results: Theintervention framework specified six SRHR domains that were viewed as highly relevant by FSWs. Reactions to
intervention content reveal ed that social cognitive strategiesto improve knowledge, outcome expectations, skills, and self-efficacy
resonated well with workshop participants. Participants found the content empowering, and most said they would share the
messages with others. The refined intervention was a 12-month SMS program consisting of informational and motivational
messages, role model stories portraying behavior change among FSWs, and on-demand contraceptive information.

Conclusions: Our results highlight the need for health promotion interventions that incorporate broader components of SRHR,
not only HIV prevention. Using a theory-based, participatory approach, we developed a digital health intervention that reflects
the complex reality of FSWs' lives and provides afeasible, acceptable approach for addressing SRHR concerns and needs. FSWs
may benefit from health promotion interventions that provide relevant, actionable, and engaging content to support behavior

change.

(JMIR Mhealth Uhealth 2020;8(5):€15096) doi: 10.2196/15096

KEYWORDS

sex work; mobile health (mHealth); unintended pregnancy; qualitative research

Introduction

HIV prevention programs for female sex workers (FSWs)
utilizing peer educators, drop-in-centers, and mobile outreach
have been implemented in sub-Saharan Africa[1,2] and have
shown promise in improving condom use, HIV and sexually
transmitted infection (ST1) prevalence, and HIV testing [3-5].
However, the broader sexual and reproductive health and rights
(SRHR) needs of this population have been largely neglected
by a narrow focus on HIV [6], potentialy limiting the
effectiveness of prevention programs [7] and prompting calls
for greater integration of family planning, community
empowerment, gender-based violence, and antenatal care
services into existing programs [1,8-12].

Pregnancy prevention is a particular area of need for FSWs,
with high rates of unintended pregnancy and low uptake of
highly effective contraception and dual method use among those
wanting to avoid pregnancy [13,14]. Research with FSWs in
Mombasa, a port city and transport hub on Kenya's East Coast
with alarge FSW population [15], documented that over 1 year,
24% had an unintended pregnancy and only 57% were using a
modern contraceptive method [16].

Limited knowledge of long-acting reversible contraceptives
(LARCs), fear of side effects, and social and gender normsthat
limit the use of family planning are common among FSWs in
this setting [11,16-19] and women in sub-Saharan Africamore
generally [20,21]. Thisindicates a critical need for messaging
that addresses family planning knowledge, attitudes, and
behaviors in the context of sex work. Mobile phones offer a
promising medium for such communication, as they are
increasingly used to arrange sex work encounters and solicit
clients [22], can reach marginalized populations with low
engagement in formal services, and mobile coverageishighin
most countries (eg, 96% in Kenya) [23].

Mobile phones have been used to deliver health promotion in
a variety of contexts, and this approach has been effective in
improving knowledge, use, and continuation of contraception
[24], aswell asimpacting preventive behaviorsfor other health
domains [25]. Mobile health (mHealth) interventions have not
been implemented with FSWs, but they have been evaluated
with young people and postpartum women in sub-Saharan

https://mhealth.jmir.org/2020/5/€15096
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Africa, and have successfully impacted contraceptive outcomes
in these contexts [26-28].

We developed a mobile phone intervention for FSWs in
Mombasa to promote contraceptive use—particularly
LARCs—and other behaviors related to SRHR. This
intervention, called the Women's Health Intervention using
SMSfor Preventing Pregnancy (WHISPER), is being tested in
acluster-randomized controlled trial (RCT) to assessitsimpact
on unintended pregnancy [29].

The intervention was developed using a participatory design
approach. FSWs in Mombasa were involved in the initia
conception of theintervention and in formal workshopping and
testing. Participation by the target community in intervention
design [30] and the development of health programs [31] may
lead to greater health impacts. However, participatory design
methods for mHealth interventions with minority populations
such as FSWs are rarely explicitly described [32].

In this paper, we aim to (1) describe the development of the
WHISPER intervention and present its theoretical framework,
key content domains, and strategies, and (2) explore workshop
participants’ responsesto the proposed intervention, particularly
with regard to message content and behavior change constructs.
Finally, we present the schedule and approach for intervention
implementation and delivery.

Methods

Summary

Methodsfor the devel opment of WHISPER have been described
by Ampt et a [29] and generally follow the steps outlined by
L’Engle et a [33]. The intervention was developed in two
phases: first, to design the intervention framework and draft
content; and second, to pilot theintervention with FSWs, refine
the messages based on the results, and finalize the intervention
structure and content.

Phase 1: Developing the Framework and Draft Content

The framework for intervention content, and the drafting of
initial messages, was informed by the following: review of the
literature on motivators and barriers to FSWs' adoption of
healthy SRHR behaviors; consideration of health promotion

IMIR Mhealth Uhealth 2020 | val. 8 | iss. 5 | €15096 | p. 2
(page number not for citation purposes)
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theory, specificaly transtheoretical [34] and socia cognitive
[35] theories; and consultation with FSWs who formed part of
the research team. These women were experienced peer
educators at the International Center for Reproductive Health's
drop-in centers and came from the targeted FSW communities.
Weincorporated messaging from existing mHealth repositories
and previous programs developed by the investigators [36-38]
and digned the content with relevant Kenyan and global
guidelines for family planning [39,40] tailored to the specific
needs of sex workersincluding their high risk of STIsand HIV
[41]. We drafted and tested the messagesin English rather than
Kiswahili following advice from the Kenyan research team and
peer educators.

I ntervention Framework

A review of the literature and behavior change theory
highlighted key content domains and corresponding behavioral

Ampt et a

factors that impact the risk of unintended pregnancy, STls, and
HIV.

These domains and factors were confirmed as important and
relevant to FSWs during consultations with peer educators and
were incorporated into a logic model (Figure 1) that guided
content development. The peer educators agreed that pregnancy
prevention was a high priority and also identified conflicting
attitudes to family planning in the community, due to fear of
side effects and myths about the effects of some methods,
particularly intrauterine devices (IUDs). The use of condoms
for STI and HIV prevention was recognized as important, but
a number of barriers to correct and consistent use were
identified. Violence from clients and other partners, aswell as
heavy acohol use, were also highlighted.

Figure 1. The Women's Health Intervention using SMS for Preventing Pregnancy program logic.

Contraception
(emphasizing long-acting
reversible contraceptives)

PRIMARY OUTCOME:
Incidence of Unintended
Pregnancy

Dual protection strategies I::> [

HIV and sexually trmansmitted
infections

Incidence of HIV

Gender-based violence,
stigma, and rights

Incidence of sexually
transmitted infections

Alcohol and drug use
Service information and access

I ntervention Strategies

Theintervention was designed to incorporate specific cognitive
strategies from behavior change communication theory [42,43]
and appeal to women at different stages of change [34] (Table
1). Three different types of messages were used: discrete
messages of less than 160 characters pushed to participants
phones on a predetermined schedule; role model stories,
consisting of narratives about FSWs negotiating SRH risks, sent
to participants’ phones over several messages (episodes); and
on-demand (pull) messagesthat participants could access at any
time by replying to messages with specific codes.

https://mhealth.jmir.org/2020/5/€15096

Push Messages

These messages provided specific information in less than 160
characters (1 standard SMS) and used strategies to motivate
and educate participants. In the precontemplative stage, more
of the messages aimed at the women were devel oped to be sent
early in the intervention, with greater emphasis on action and
mai ntenance later on. However, there was amixture throughout,
given the anticipated diversity of stages of change of
participants. The sequencing of role model storiesalso reflected
this approach. Push messages were delivered on alternating
months to role model stories. Examples of push messages and
their associated behavior change strategies are provided in Table
1
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Table 1. Example messages and arole model story episode mapped to behavior change theory and strategies.

Ampt et a

Intervention domain

Example message®

Stage of change and definition

Cognitive strategies

Stand-alone push messages

Contraception

Dual protection

Contraception

HIV and STls

Gender-based violence,
stigma, and rights

Alcohol and drug use

Serviceinformation and
access

We have something important to tell you. Family
planning lets you have sex without getting
pregnant. That's what WHISPER is all about.

Husband or boronga (type of client)? (No matter
who they are, they should be wearing a condom
if they want to be with you). Hugs and kisses
from WHISPER.

Most women who use family planning continue
to have anormal sex drive. If you find one
method leaves you without a sexual appetite,
there are many other options.

Did you know you can takearapid test for HIV?
You get the result straight away, so you don’t
have to come back later! Reply 100 for services
that do testing.

Violence against women is not ok, and it's not
your fault. If you experience violence, remember
you are not alone and can get help. Hugs,
WHISPER.

You can reduce your drinking: ask for beer bot-
tlesfilled with water, add water to mixed drinks,
secretly dump some out, drink soda, drink slow.
WHISPER.

If you have a bad experience with a health care
provider, don’t give up—ask your peer educator
for clinic recommendations. Kisses and hugs.

Role modél story (episode 1)

Contraception

Karibu tujienjoy [Welcome, let's have fun]! I'm
Ciku from WHISPER. I’'m new to town: | |eft
my village because my husband drank alot and
was violent. | might be young, but | know | de-
serve better. | have some mpenzi [lovers] who
help me out but I've had a couple of scares at
theclinic, if you know what | mean. | need a
better way to prevent pregnancy!

Precontemplation: not yet thinking
about changing behavior

Precontemplation

Contemplation and preparation:
thinking about making changesin
behavior

Contemplation and preparation

Contemplation and preparation

Preparation and action: preparing
to act or taking actions to change
behavior

Action and maintenance: taking
actions to change behavior, for 6
months or more (maintenance)

The character moving from precon-
templation to contemplationinthis
episode.

Increase awareness of risk; set
positive outcome expectations;
attract attention, brand recogni-
tion (social marketing strategy);
frame subsequent messages

Improve knowledge; use a
friendly and persona tone to
provide positive encouragement
and social support; use humor to
highlight desired behavior

Improve knowledge; challenge
outcome expectations (related to
fears of side effects); address
specific concerns; providean al-
ternative strategy

Set positive outcome expecta-
tions; motivate; provide specific
action strategy

Change social norms and model
empowerment; provide social
support; build self-efficacy for
getting help; encourage help-
seeking behavior

Build skills and self-efficacy by
breaking down behavior into
components; develop action
plans; encourage goal setting

Improve self-efficacy by over-
coming setbacks; build skillsto
prevent or address relapse; pro-
vide alternative strategies

Personalize, set scene; model
self-efficacy and empowerment
(leaving aviolent relationship);
present negative outcome expec-
tations (risks of current behavior)

8example messages contain final content, including any modifications made during phase 2.

Role Model Stories

Role modeling healthy behaviorsthrough stories about relatable
peers constitute a recognized social-cognitive strategy for
behavior change [42] but have rarely been used in mHealth.
The WHISPER role model storieswereintended to be delivered
as multiple episodes, describing FSWs who overcome barriers
to contraceptive use by modeling healthy social norms and
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behaviors. To devel op the stories, peer educators workshopped
common and engaging scenarios that highlighted FSWs' risk
of pregnancy (Table 2). The research team used these as the
basisfor developing and testing six stories, each promoting the
use of LARCs integrated with other relevant themes. Peer
educators also provided ideas about character names, language,
and narrative, which wereincorporated into the storiesto ensure
their relevance to the FSW community.
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Table 2. Role model stories developed from peer educator consultation.

Ampt et a

Scenarios from FSW? peer educators Character ey | ARCP Other content in the story

method in story
Movingto the city to escape aviolent husband and starting  Ciku Implant Intimate partner violence, inconsistent protection,
in sex work pregnancy, and STI scares
Main partner (husband or boyfriend) resisting theuseof ~ Sandra Implant Part-time sex work, ST| transmission from boyfriend,
condoms and other contraception condom negotiation with boyfriend, contraceptive

pill

Pressure to drink alcohol before sex with aclient, andre-  Lynette JUDS Sexual risk-taking while intoxicated, strategies for
sulting adverse consequences reducing drinking.
Experiencing unintended pregnancy, concern about side  Olivia IUD Unintended pregnancy and fetal loss, rumors about
effects preventing the use of contraception different contraceptive methods
Being arrested and unable to access emergency contracep- Mimi IUD Summary of different contraceptive methods from
tion friends and peer educator
Difficulty negotiating condom usewith aclient, and making Joslyn Implant Dual method use with clients, STl myths

assumptions about his ST 190r HIV status

3FSW: female sex worker.

bLARC: long-acting reversible contraceptive.
ClUD: intrauterine device.

dsI: sexually transmitted infection.

On-Demand Messages

Previousresearch hasindicated that messages about reproductive
health that are accessible at any time via an on-demand menu
are appealing and motivational to women in East Africa[33,37].
Furthermore, interventionsthat are bidirectiona (involving both
push and pull components) may have a greater impact than
unidirectional messaging [26,44]. The WHISPER on-demand

menu was designed to be accessed by participants sending a
code via SMS at any time. They could then obtain more
information about contraceptive methods and available health
services in their area. On-demand messages, along with the
linking and functionality of the code menu, were tested during
interviews. Example on-demand messages relating to
contraceptive implants are provided in Table 3.

Table 3. Example message providing alink to on-demand content, SMS codes, and corresponding on-demand messages.

Push messagelinkingto on- - corresponding on-demand message®
demand menu? and code to

trigger message (sent via

SMS)

WHISPER Alert: Mimi found out that the implant protects you from pregnancy for 3 to 5 years! Want to know more about the implant?

Reply 11 to thistext

11 Implants are small rods placed under the skin of awoman’s arm. Highly effective for 3to 5 years. It can be removed
anytime. For married and singles. May cause light irregular bleeding. When removed, you can become pregnant with
no delay. No infertility or birth defects. WHISPER main menu, reply 00. For more information, reply 12.

12 Implants: Benefits 13, Side effects 14, Bleeding side effects 15, True facts 16, Insertion/Removal 17, WHISPER main
menu 00.
15 Implant bleeding side effects: Monthly bleeding may be lighter and irregular during the first year, then lighter, more

regular, and infrequent. Monthly bleeding may stop for some women. If bleeding stops it is not harmful—blood does

not build up inside the womb.

3example messages contain final content, including any modifications made during phase 2.

Phase 2: Testing and Refining M essages

The second phase involved testing and refining draft messages
based on detailed feedback from FSWsin 6 workshops and 12
interviews. A semistructured workshop guide covered responses
to specific messages, overall feedback on the program, and
preferences for program structure, timing, delivery, and
vernacular. A female researcher who had experience working
with FSWs was employed to moderate the workshops rather
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than an FSW peer educator because this provided more
anonymity and privacy to participants. Also, experienced
facilitating groups was considered necessary to cover content
efficiently but in asensitive way. A note-taker was al so present.

Workshop participants were recruited through purposive
sampling of sex work venues (hotspots) by FSW peer educators.
Peer educators with connections to different hotspots across
two subcounties of Mombasa (Kisauni and Changamwe) were
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selected to be recruiters. Recruiters sought participants with a
range of ages and education levels. To be eligible for the
workshops, women had to be at least 16 yearsold, have received
money or goods in exchange for sex in the previous 6 months,
self-report that they were not currently pregnant or planning a
pregnancy in the next year, and own and use a mobile phone.
These criteriawere consistent with thosein the subsequent RCT
[29].

We modified the intervention based on the results of the
workshops and tested it in 12 one-on-one interviews with
participants who met the same eligibility criteria. Interviews
tested the technical performance of the SM'S system, reactions
to the use of on-demand (pull) messages, and interpretation of
specific messages where there was uncertainty about meaning.

Workshops and interviews were audio-recorded, and detailed
notes taken during the sessions were augmented with datafrom
the recordings and translated into English, where necessary, by
research assistants. A mixed deductive and inductive thematic
approach to analysis was adopted [45]. A list of predetermined
codes was used to obtain specific information about message
delivery, wording, and preferred content domains. Other codes
emerged from the data and were anayzed thematically,
particularly in relation to how FSWs responded to the content
of different messages and related thisto their own experiences,
and how behavior change strategies employed by the messages
resonated with participants. We analyzed the data using NVivo
11 (QSR International Pty Ltd).

Participants of both workshops and interviews provided written
consent before proceeding. They were provided with
refreshments and given 500 Kenyan shillings (approximately
US $5) to reimburse them for their time and travel costs. The
study was approved by the Monash University Human Research
Ethics Committee (Australia) and the University of Nairobi and
Kenyatta Hospital Ethics Committee (Kenya).

Following data analysis, we refined the intervention further by
making recommended wording changes, emphasizing certain
content, finalizing the structure (order, timing, and frequency
of messages), and resolving technical implementation issues.

Results

Workshop Participant Characteristics

We held 6 workshops, each with 7 FSWs, in November 2015
to test the draft messages and refine the intervention. Workshops
A and E were held solely with women who had experienced
unintended pregnancy to allow open discussion of this issue.
Most participants were in their mid-20s (median age 24 years,
IQR 20-30) with some secondary education (secondary: 20/42,
48%; primary 15/42, 36%; tertiary: 7/42, 17%) and at least 1
child (34/42, 81%). They worked from arange of hotspots, with
half working from bars or nightclubs. Just over half of
participants owned a smartphone (the remainder had feature or
basic mobile phones), and almost al used SMS at least daily.
It was common for participants to share text messages (35/42,
83%), mostly with friends, and some aso with family,
boyfriends, and clients.
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Responsesto M essage Content

I mportance of Topics and Relevance

Participants felt that the topics covered were high priorities for
FSWsand would be useful to their community. They confirmed
that unintended pregnancy was an important issue that caused
fear and stress, and relayed personal experiences of getting
pregnant unintentionally. They particularly liked messages that
gave generd pregnancy prevention advice and information about
IUDs.

Many sex workers fear getting pregnant [more] than
HIV. [Age 19, Kisauni, workshop F]

Message 2 is important...as female sex workers we
must use family planning because we have many
clients and we need to protect ourselves from
becoming pregnant. [Age 20, Kisauni, workshop E]

There was a strong positive response to messages on rights,
violence, and acohol use, particularly when violence hotlines
were provided, and practical tips were given to reduce
alcohol-related harms:

Many sex workers do not know their rights so by
sharing with them [these] messages they will be
informed. [Age 24, Changamwe, workshop D]

Messages were considered highly relevant and spoke to
participants real experiences, particularly therole model stories,
with which participants strongly identified.

This information talks about what sex workers go
through. [Age 19, Changamwe, workshop F]

Many women volunteered personal storiesthat echoed message
content. Common scenarios were pregnancy scares, difficulty
negotiating condom use, experiences of violence, and
contraceptive side effects. Role model stories in which the
character gets drunk and then needs to use emergency
contraception, and in which awoman overcomes contraceptive
mythsto usean IUD prompted the most discussion and personal
anecdotes.

Itisrealistic. | had the experience when the condom
busted and | was unable to access e-pills on time,
therefore | conceived a baby and | had no option of
aborting, therefore | carried pregnancy toterm. [Age
35, Kisauni, workshop E]

This thing happens to sex workers and it has
happened to me, too. [Referring to unprotected sex
while drunk; age 36, Kisauni, workshop C]

Appeal and Tone

M ost women found the messagesinteresting and appealing, and
several commented that the messages stimulated an interest in
them to find out more. The magjority in al groups agreed that
they felt inspired by the role model stories.

Itisinspirational especially when Sandra [ character
in a story] visits a health center for screening and
also consults friends on STI prevention. [Age 40,
Changamwe, workshop B]
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| am inspired. It shows us different family planning
methods for example depo, IUD. [Age unknown,
Kisauni, workshop E]

Positive tone also contributed to the appeal. When specifically
asked about tone, the most common responses were that the
messageswere friendly (mentioned 21 times), educational (16),
and palite (9). Six women also commented spontaneously that
the messages were caring:

They arefriendly because they let you know that there
issomeonewho caresfor you. [Age 44, Changamwe,
workshop B]

Itisfriendly. The messageislike peerstalking to me.
It isnot official. [Age 35, Kisauni, workshop E]

Participants were asked if FSWs would trust the information
provided. Most agreed they would, because the messages were
caring and relevant to sex workers, and their community had
been involved in developing them.

They will trust [the information] because somebody
is caring for them. [Age 22, Changamwe, workshop

Fl

Thisinformation is good and they will accept it and
also [because] we have been involved. [Age 24,
Changamwe, workshop B]

Responsesto Behavior Change Strategies

Behavior change strategies adopted from social cognitive theory
that were used to develop messages resonated with women.
Strategies that were most strongly echoed in their responses
were the provision of knowledge, change in outcome
expectations, self-efficacy and skill development, and
empowerment.

Knowledge Gain

A large number of participantsreflected that the messages taught
them new and useful information. Thiswasthe responseto both
the program overall and specific topics, particularly messages
on contraceptive options and side effects, lUDs, condoms, HIV,
and acohol. Participants from workshop A, who were less
educated than other groups, were particularly keen to learn
more.

I would like to learn more so | would enroll [in the
program]. [Age 23, Changamwe, workshop A]
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Friends would want to know more...Yes | will be
taught then share the information, especially among
sex workers on unwanted pregnancies. [Age 22,
Kisauni, workshop D]

Specific knowledge gaps were identified as negatively affecting
individual participants and their community. Knowledge gaps
in HIV transmission were mentioned 4 times, condom usage
techniques 3 times, side effects of family planning twice,
appropriateness of using 1UD with multiple partners twice,
menstrual cycles twice, and alcohol and rights once each.

Women frequently mentioned how messages challenged
prevalent myths about contraception, particularly about side
effects and appropriate use of 1UDs:

| did not know that one can use a coil [IUD] and till
have many partners. [Age 23, Changamwe, workshop
Al
| can relate to this episode because | knew with
sperms my sitting allowance [buttocks] would
increase and my side mirror [hips] would expand,
but that wasa myth. | havelearnt. [Referring to myth
that sperminthevaginaisbeneficial; age 19, Kisauni,
workshop F]
However, some described incorrect ideasthat they or their peers
still held about contraception:

The cail is not good for sex workers because of the
nature of work. We have different men of different
[penig] sizes. [Age 38, Kisauni, workshop E]
Only 2 participants stated that they did not learn anything new,
indicating that the level of information was generaly well
targeted to participants’ background knowledge.

Outcome Expectations

Outcome expectations refers to the beliefs one holds about the
outcomes that will result from a specific behavior [42]. Many
messages triggered participants to think about the outcomes of
their behaviors, both positive and negative, particularly in
relation to family planning. They were also prompted to think
about the outcomes of heavy acohol use, STI prevention, and
service utilization. Examples of the outcomes they reflected on
are presented in Table 4.
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Table 4. Outcome expectations raised by workshop participants and corresponding quotes.

Qutcome expectations

Example quotes

An outcome of using family planning is
not getting pregnant and hence avoiding
related stress

Some contraceptive methods cause neg-
ative outcomesin theform of side effects
but these are |ess severe than many per-
ceive and can be addressed

Getting drunk resultsin increased risk
and bad business

If one accesses aservice, they can expect
to be provided with good quality care

“If I an with aclient and | am on family planning, | will not fear issues of pregnancy.” (Age 24,
Changamwe, workshop B)

“When she [character in arole model story] uses coil, sheis free and does not have fear of getting
pregnant.” (Age 23, Kisauni, workshop D)

“These contraceptives have different effects: they lie to the body that you are pregnant [due to amen-
orrhea], but if you know the effects there is need not to worry.” (Age 20, Kisauni, workshop D)

“It hasinspired me, because | can use a coil and when | want ababy | can return to fertility and con-
ceive” (Age 19, Kisauni, workshop E)

“If 1 get drunk when | go to the hotspot | will not be able to negotiate well with the client and | might
be violated. | will not be able to get what | wanted.” (Age 19, Changamwe, workshop F)

“When | am sober | will take care of myself from dramaand keep myself safe, as sometimes men take
advantage if oneis drunk; he may refuse to pay you, steal your money and phone, or even not use a
condom.” (Age 36, Kisauni, workshop C)

“When | gotheclinic| can get help for animplant or ST treatment.” (Age 20, Changamwe, workshop
A)
“I have learnt that a health worker can listen to a sex worker and give advice.” (Age 24, Changamwe,

workshop D)

Role model stories appeared particularly well suited to
supporting changes in outcome expectations and triggered
responses in which women reflected on the behaviors of the
characters, and the outcomes of their own behaviors and those
of peers:

Yes; Lynette [character in story] was drunk and did
not have a family planning method, if she had coil
the situation could have been avoided. [Age 30,
Kisauni, workshop C]

My friend had a fear of using a coil, but when she
went to hospital she was given advice and more
information and she ended up using it, and it is not
disturbing her. [Age 30, Kisauni, workshop E]

Self-Efficacy, Skills, and Action

Participants commentsindicated abelief that they or their peers
are capable of adopting certain behaviors, demonstrating
self-efficacy for healthy behavior. They also reflected that some
of the messages improved their skills and confidence to adopt
new behaviors. Messages that provided specific skills and
techniques to lower drinking risk, and specific tips on condom
use, were particularly well-received:

| can talk to the waiter and exchange beer with water.
[Age 26, Kisauni, workshop C]
Violence and rights messages prompted statements reflecting
increased self-efficacy for recognizing rights, seeking help, and
negotiating with clients:
I know now | am the boss and | can negotiate for
payment with clients. [Age 22, Kisauni, workshop F]

These messageswill teach themtheir rights, and how
they can negotiate and report casesif violated. [Age
18, Kisauni, workshop F]

Messages on what to expect from service providers aso
prompted a response that suggested women felt capable of
accessing services:
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Itistrue—thejob of the health careisto give services,

and | can find a clinic where | am comfortable. [Age

26, Kisauni, workshop C]
Participants liked messages that suggested specific actions or
plans, and they were triggered to think about what they should
doin different situations and how they could make the best use
of the messages:

| will put a reminder on the message that | have
received, for example when | am at the hotspot. [Age
19, Kisauni, workshop F]

If one contraceptive is not good for you, change to
another one. [Age 22, Kisauni, workshop D]

When | go out | should have a friend or talk to the
receptionist at the hotspot to check on my security,
and not go with the money in the room. [Age 30,
Kisauni, workshop C]

Empowerment

Empowerment refers to a process in which individuals and
communities gain control over their lives and the issues that
most affect them, and includes the development of
self-confidence and self-reliance [46-48]. The responses of
women indicate that they found the messages empowering to
both themselves and their community, particularly messages
about violence and rights:

It is about me, myself and I. | deserve to be happy
and know my rights. Yes | like this message [about
rights of sex workers]. [Age 24, Changamwe,
workshop D]

We should visit people who can listen to our voice or
our complaints, and health workers should not
stigmatize us when we go for services. [Age 23,
Kisauni, workshop D]

There was a sense that the messages prompted improved morale
and inspired them to take action. A number of women
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specifically mentioned the importance of being in control,
particularly in response to role model stories. Stories about the
use of LARCsalso prompted asense of being freefrom thefear
of getting pregnant:

They give me morale to use condoms. [Age 31,
Changamwe, workshop A]

Dual methods remove fear. | have total control when
| have the implant and use condoms. [Age 23,
Changamwe, workshop A]

Participants were overwhelmingly in favor of sharing the
messages with other sex workers and friends, and to a lesser
extent, with family members, boyfriends, clients, and health
workers. Almost all said they would share messages when asked
directly, and many said that they would do so without
prompting, consistent with the existing practice of frequent
sharing. The desire to share influenced their preferences for
message delivery. Participants in workshop E preferred SMS
because it is an easy format to share. Those in workshops A
and B wanted to receive the messages before starting work, to
alow time to discuss them with others at the hotspot. Many
indicated that it was important for both sex workers and the
broader community to have accessto thisinformation, and that,
asholders of the messages, they would be empowered to provide
it. There was areal enthusiasm expressed for teaching others:

My friends do not have this information, therefore |
will reach out to them and share with them. [Age 31,
Changamwe, workshop A]

I will sharewith 15 and 16 year age groups, because
they do not know about family planning and they are
already engaging in sex. [Age 20, Kisauni, workshop

| will share with my clients so that they can reach
their spouses. [Age 33, Kisauni, workshop E]

By teaching others these messages they will help me
to remember. [Age 16, Changamwe, workshop F]

Risks of the Program

One workshop participant thought that she could contact
WHISPER to receive emergency assistance (“If am assaulted
| can send message or call to get help”; age 40, Kisauni,
workshop C). As WHISPER is an automated system, such
reguests cannot be followed up, and it was concerning that the
women may have thought they could depend on the program
in this way. This was addressed in subsequent changes to the
program (described below).

Breach of privacy wasalso raised asapotential risk. Participants
in 3 workshops discussed the risk that someone else would see
the messages and would assume that they were sex workers
and/or HIV positive. Some were afraid that this could cause
conflict with their boyfriends.

It will bring conflict between me and my boyfriend
who might be nosy especially on information on STIs.
[Age 24, Changamwe, workshop B]

It depends on the person and the relationship you
have with them. For example, if a parent sees
information about a condom he or she will react, but
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you can explain. If a client or a boyfriend sees
information on HIV he will panic. [Age 19, Kisauni,
workshop F]

However, not al agreed, and there was a discussion about how
the messages might be good for other people, including their
boyfriends, illustrated in this interaction:

Even the boyfriends want to plan a family, so they
cannot deter us from using this service. [Age 35,
Changamwe, workshop B]

These messages will be good for both parties—man
and woman. [Age 40, Changamwe, workshop B]

Othersfelt that the messages would be socially acceptable. For
example, workshop A participants thought friends and health
care workers would be impressed that they were careful with
their lives:

My boyfriend, family or friend will say | aminformed.
[Age 23, Changamwe, workshop A]

Another risk is that the program would not overcome barriers
to healthy behaviors in sex work. Responses illustrated how
some barriers cannot be overcome by an individually targeted
intervention alone. For example, a role model story about a
client offering to pay extrafor no condom prompted discussion
in workshop F about the need to balance conflicting outcome
expectations of different courses of action. This reflected sex
workers' need to continually assessrisk, and the fact that money
and immediate safety are often higher prioritiesthan pregnancy
and STI prevention.

The client of Joslyn [character in the story] in this
case was polite, because he said he will call next
week, but most clients will become abusive if you
refuse to not use condoms. [Age 19, Changamwe,
workshop F]

The issue is money. That is why female sex workers
risk going without a condom—so that she might get
aclient. [Age 19, Kisauni, workshop F]

| had a friend who had the same issue. She judged
the guy with looks because the guy had money. She
did not negotiate for condom before. The money was
huge. The lady refused because this guy insisted no
condom. [Age 22, Kisauni, workshop F]

Response to On-Demand M essages

Interview participants were sent messages with a link to the
on-demand system. Inall, 7 of 12 participantsfound it very easy
to access messages on demand. Others had minor difficulties,
and 2 had genuine difficulty and had to be directed by the
interviewer. These women had lower education than other
participants.

Many women liked having the option to retrieve more
information and theinteractive aspect of the system. They talked
about the ease of getting detailed information on their phones
rather than having to seek it out from health professionals, and
the ability to refer back to such messages later. A number of
women did not feel theinitial message on atopic contained new
information, but obtaining more detail alowed them to gain a
greater understanding.
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It has motivated me since| can get instant repliesand

can be helped instantly. [Age 26, Changamwe]

It is like revision [on] family planning when | am

reading | am being enlightened more and

remembering, it is easy. [Age 33, Changamwe]
Messages about health services were considered very useful to
participants and their peers as they provided information that
was not easy to obtain and saved the time and resources needed
to find appropriate services. The emergency message (devel oped
in response to workshop feedback—described below) was
particularly popular and seen as important.

When | need help, or having an emergency, they have

provided a number which | can call for freein case

of violence and has given me a whisper menu too. In

short they have not | eft me hanging fromthe situation

| may be experiencing. [Age 30, Kisauni]
There were some technical issues during interviews, including
delayed receipt of messages and (erroneous) warnings received
from network providers, which deterred some women from
continuing. Despite these challenges, most interview participants
were very engaged in the process of retrieving pull messages,
and those who had initial difficulty still enjoyed the process.
When asked directly, all agreed that they would liketo continue
using the system.

Intervention Structure and Final Delivery

I ntervention Delivery Preferences

Workshop participants had generally consistent preferences
regarding how theintervention should be delivered. Themajority
were in favor of text rather than voice modality and preferred
push messages to retrieving content via a pull system. Most
women reported that their texting practices involved a mixture
of English and Swahili, and they favored English for health
messages, with some keywords or phrases in Swahili.
Participants wanted to receive messages severa times a week
for at least 1 year and preferred to receive them in the late
morning on set daysto align with their typical work schedules.

Refinement of the I ntervention

A number of changes were made to the intervention content
and form based on findings. To minimize the risk of women
expecting emergency assistance from WHISPER, a message
wasincluded on what to do in an emergency, specifically around
violence. An error message was aso developed that was
triggered if they tried to send content other than the prespecified
codes. These were well received on testing in the interviews.

The other key concern identified wasthe risk of sex work status
being discovered by clientsor boyfriends viewing the messages.
In response to this, we minimized overt referencesto sex work
and clients wherever possible.

Suggestions were adopted from participants regarding the use
of specific wordsand terms, in both Swahili and English. Terms
of endearment like mrembo (beautiful) and darling were
incorporated i nto the messages, and family planning was adopted
consistently as FSW's preferred term for pregnancy prevention.
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A number of strategies were adopted to address the technical
challenges encountered using the on-demand system. These
included testing the system with each participant during their
enrolment and incorporating introductory messages that
explained how to use the on-demand menu.

Final Intervention Schedule

The intervention components and delivery schedule were
finalized based on workshop and interview results. Over a
12-month intervention period, participants received SMS 2 to
3 times per week, alternating push messages with role model
stories every month. A total of 82 push messages were
developed for the intervention (see examples in Table 1). In
addition, 7 reminders for study visits and 19 derts linking to
the pull system (Table 2) were sent to participants. Six role
model stories were sent, each with 4 or 5 episodes (Table 1).
M essages were scheduled for mornings on set days, inlinewith
participant preferences.

Discussion

We provide the first description of the development of adigita
health intervention for FSWsthat uses acomprehensive SRHR
framework. The participatory approach enabled FSWs to
influence the range and content of topics included in the
intervention [49] and to enhance the relevance and salience of
messages, and the participants themselves confirmed that their
involvement improved the perceived trustworthiness of the
messages. The benefits of a co-design approach have been
observed in other mHealth studies [32]. Co-design is critical
for handling sensitive content matter that may be interpreted
differently by different communities [50].

Furthermore, health behavior change interventions are more
effective when they are based on socia and behavioral science
theory, and the use of multiple theories may increase
intervention effectiveness [51,52]. WHISPER utilizes multiple
theories to guide the intervention framework and specify
intermediate behavior change outcomes [42,43]. Notably, the
adopted strategies from Bandura's social cognitive theory [35]
were frequently highlighted by workshop participants,
confirming the applicability and utility of theory for guiding
intervention design.

The messagesincreased participants’ feelings of empowerment
[46-48] and socia support [43]. There was a strong sense of
being part of a community; many women reflected on how
messages would help their friends, or how they could share the
knowledge they had gained, rather than focusing solely on how
it would help them as individuals. These findings suggest that
WHISPER may capitalize on and enhance community cohesion.
Social cohesion has been linked to safer sex behaviors[53] and
is important for the success of community empowerment
interventions, which may otherwise be undermined by mistrust
and competition among FSWs for scarce resources [7]. The
desireto share messages with peers and the broader community
suggests that social diffusion is aso likely to contribute to the
effectiveness of the intervention [43].

Participants reinforced the importance of the selected SRHR
topics and confirmed that unintended pregnancy is a major
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concern for sex workers. The team was careful to ensure that
scenarios were not overly optimistic and appropriately
represented known barriers. Content addressing family planning
myths was stated in different ways and different formats (push
and pull messages and role model stories) to maximize the
potential that participants would engage with and learn from
the WHISPER content so that mythswould no longer represent
barriers to participants.

In addition to family planning, alcohol use and gender-based
violence were viewed as important. Strategies for reducing
drinking provided in the text messages were adapted from
effective harm reduction interventions [54], and this practical
emphasis resonated strongly with participants. Experiences of
violence were frequently described and noted as a barrier to
adopting safer sexual practices. Although an individua health
promotion intervention cannot address the structural causes of
violence or change the behavior of perpetrators, participant
responses indicate that messages about violence improved
knowledge of rights, were empowering, and provided
much-needed advice about how to reduce risks and access
services.

The intervention was highly acceptable to both workshop and
interview participants. Women were interested and engaged in
both the content and the format of delivery, with role model
stories eliciting particularly enthusiastic discussion, and SMS
confirmed asthe preferred technology. Workshop and interview
participants demonstrated familiarity and comfort using SMS,
and desireto learn more, suggesting that it isfeasiblefor SRHR
messages to be sent regularly over a year to this population.
Testing during interviews confirmed the feasibility of the
on-demand system. Most participants could retrieve pull
messages with relative ease; however, women who are less
educated or have less experience with mobile phones may
experience difficulty using this system.

Therewere sometechnical issues, including anetwork warning
that could not be deactivated. Similar problems have been
identified by other implementers of mHealth programs[55,56],
highlighting the importance of real-time testing and the need
to consider how to overcome aspects of mobile platforms
designed for commercial rather than public health applications.

We have demonstrated that WHISPER isfeasible to implement
and acceptable to the target audience; however, this may not
trand ate to sufficient participant engagement to produce better
health outcomes. Engagement with a digital health program

Ampt et a

incorporates not only the subjective and cognitive responses
that aretriggered (which are explored in this paper) but also the
extent of use [57] (eg, the number and frequency of messages
received), which will be measured during the trial. The
evaluation of engagement in digital health interventions has not
been well characterized and is an important area for further
research [57].

Our research revealed several risks to participation in adigita
health SRHR intervention. First, participants believed that they
could receive emergency assistance from WHISPER. It is
possible that the friendly and personal tone—while effectivein
generating intervention engagement [ 58]—creates an expectation
that participants are interacting with real people rather than an
automated system. Revisions were made to minimize thisrisk.

Second, disclosure of sensitive messages could result in
increased conflict with boyfriends or clients, although it also
has the potential to improve communication with partners.
Disclosure risk has been explored during the development of
mHealth interventions for HIV [58-60], and an increase in
intimate partner violence was an unintended consequence of a
contraceptive mHealth program in Bangladesh [61]. However,
few studies report on the potential harms from women’s
participation in SRHR digital health programs, and thisis an
important area for further research [61,62].

This study had some important limitations. We used purposive
sampling and cannot ensure that workshop participants were
representative of the larger FSW population. In addition, our
approach to data collection and analysis was highly directive,
and some messages were not tested because they were from
preexisting mHealth interventions [37]. This approach to data
collection yielded the specific information needed to develop
theintervention, but it was not designed to reach data saturation,
and it is possible that some critical feedback was not obtained.

This research provides a clear illustration of the many issues
that preoccupy FSWs in their day-to-day lives—beyond the
traditional biomedical focuson HIV risk and transmission. Our
results support the need for health promotion interventions that
utilize a participatory approach to intervention development
and are based on socia and behavioral scienceto increasetheir
relevance and effectiveness. The resulting WHISPER digital
health intervention reflects the complex reality of FSWs' daily
lives and provides a feasible, engaging, and confidential
approach for addressing their SRHR concerns and needs.
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INTERVENTION DEVELOPMENT

I ED.eR The TIDieR (Template for Intervention Description and Replication) Checklist*:
D e Information to include when describing an intervention and the location of the information

Manuscript title: “I now know I’'m the boss”: Development of mobile phone-based sexual and reproductive health intervention for
female sex workers in Kenya

Item Iltem Where located **
number Primary paper Other T (details)
(page or appendix
number)
BRIEF NAME
1. Provide the name or a phrase that describes the intervention. Introduction, p2
WHY
2. Describe any rationale, theory, or goal of the elements essential to the intervention. Methods:
Intervention
framework, p4
WHAT
3. Materials: Describe any physical or informational materials used in the intervention, including those Examples of Details of
provided to participants or used in intervention delivery or in training of intervention providers. intervention intervention
Provide information on where the materials can be accessed (e.g. online appendix, URL). content: tables 1 | structure in
and 3. published
protocol*

' Ampt FH, Mudogo C, Gichangi P, et al. WHISPER or SHOUT study: protocol of a cluster-randomised controlled trial assessing mHealth sexual reproductive health and
nutrition interventions among female sex workers in Mombasa, Kenya. BMJ Open. 2017;7(8):e017388.
TIDieR checklist
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Procedures: Describe each of the procedures, activities, and/or processes used in the intervention,

including any enabling or support activities.

WHO PROVIDED

For each category of intervention provider (e.g. psychologist, nursing assistant), describe their
expertise, background and any specific training given.

HOW

Describe the modes of delivery (e.g. face-to-face or by some other mechanism, such as internet or

telephone) of the intervention and whether it was provided individually or in a group.

WHERE
Describe the type(s) of location(s) where the intervention occurred, including any necessary

infrastructure or relevant features.

Processes:
Types of
messages and
health
promotion
strategies
described in
“Methods:
Intervention
strategies”, p5,
and Table 1

N/A

Methods:

Intervention

strategies, p5

N/A

WHEN and HOW MUCH
Describe the number of times the intervention was delivered and over what period of time including

the number of sessions, their schedule, and their duration, intensity or dose.

TAILORING

TIDieR checklist
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INTERVENTION DEVELOPMENT

9. If the intervention was planned to be personalised, titrated or adapted, then describe what, why, N/A

when, and how.
MODIFICATIONS
10.* If the intervention was modified during the course of the study, describe the changes (what, why, N/A

when, and how).

HOW WELL
11. Planned: If intervention adherence or fidelity was assessed, describe how and by whom, and if any To be reported
strategies were used to maintain or improve fidelity, describe them. in results paper
12.* Actual: If intervention adherence or fidelity was assessed, describe the extent to which the To be reported
intervention was delivered as planned. in results paper

** Authors - use N/A if an item is not applicable for the intervention being described. Reviewers — use “?’ if information about the element is not reported/not
sufficiently reported.

T If the information is not provided in the primary paper, give details of where this information is available. This may include locations such as a published protocol
or other published papers (provide citation details) or a website (provide the URL).
# If completing the TIDieR checklist for a protocol, these items are not relevant to the protocol and cannot be described until the study is complete.

* We strongly recommend using this checklist in conjunction with the TIDieR guide (see BMJ 2014;348:g21687) which contains an explanation and elaboration for each item.

* The focus of TIDieR is on reporting details of the intervention elements (and where relevant, comparison elements) of a study. Other elements and methodological features of
studies are covered by other reporting statements and checklists and have not been duplicated as part of the TIDieR checklist. When a randomised trial is being reported, the
TIDieR checklist should be used in conjunction with the CONSORT statement (see www.consort-statement.org) as an extension of Item 5 of the CONSORT 2010 Statement.
When a clinical trial protocol is being reported, the TIDieR checklist should be used in conjunction with the SPIRIT statement as an extension of Item 11 of the SPIRIT 2013
Statement (see www.spirit-statement.org). For alternate study designs, TIDieR can be used in conjunction with the appropriate checklist for that study design (see

www.equator-network.org).

TIDieR checklist
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Chapter 4: Protocol for the WHISPER or SHOUT cluster-

randomised controlled trial

4.1 Background

The previous chapter described the development, content and structure of the WHISPER
intervention, and confirmed that it was highly acceptable to FSWs and Mombasa, and feasible to
implement in that context. In order to determine the effectiveness of the WHISPER intervention,
we conducted a cluster-randomised controlled trial, called “WHISPER or SHOUT”, with FSWs in
Mombasa. The trial tested two interventions in parallel: the WHISPER intervention for
preventing unintended pregnancy, and a nutrition intervention (SHOUT) for reducing anaemia. |
was primarily responsible for developing the study protocol and associated study documents
including consent forms and questionnaires, and coordinating the initiation and implementation
of the study, which included establishing processes in the field, supervising field staff, and
generating the digital intervention and data collection tools, monitoring data, and liaising with

study investigators.

This chapter contributes to objectives 3 and 4 of this thesis. It consists of the following
published study protocol, which describes the methods and rationale for the WHISPER or
SHOUT study, and provides a detailed description of both interventions:

Ampt FH, Mudogo C, Gichangi P, Lim MSC, Manguro G, Chersich M, Jaoko W, Temmerman M,
Laini M, Comrie-Thomson L, Stoové M, Agius PA, Hellard M, L’Engle K, Luchters S: WHISPER or
SHOUT study: protocol of a cluster-randomised controlled trial assessing mHealth sexual
reproductive health and nutrition interventions among female sex workers in Mombasa, Kenya.

BM]J Open 2017, 7(8):e017388.
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ABSTRACT

Introduction New interventions are required to reduce
unintended pregnancies among female sex workers
(FSWs) in low- and middle-income countries and to
improve their nutritional health. Given sex workers’

high mobile phone usage, repeated exposure to short
messaging service (SMS) messages could address
individual and interpersonal barriers to contraceptive
uptake and better nutrition.

Methods In this two-arm cluster randomised trial, each
arm constitutes an equal-attention control group for the
other. SMS messages were developed systematically,
participatory and theory-driven and cover either sexual
and reproductive health (WHISPER) or nutrition (SHOUT).
Messages are sent to participants 2—3 times/week for 12
months and include fact-based and motivational content
as well as role model stories. Participants can send reply
texts to obtain additional information. Sex work venues
(clusters) in Mombasa, Kenya, were randomly sampled
with a probability proportionate to venue size. Up to 10
women were recruited from each venue to enrol 860
women. FSWs aged 16-35 years, who owned a mobile
phone and were not pregnant at enrolment were eligible.
Structured questionnaires, pregnancy tests, HIV and
syphilis rapid tests and full blood counts were performed
at enrolment, with subsequent visits at 6 and 12 months.
Analysis The primary outcomes of WHISPER and SHOUT
are unintended pregnancy incidence and prevalence

of anaemia at 12 months, respectively. Each will be
compared between study groups using discrete-time
survival analysis.

Potential limitations Contamination may occur if
participants discuss their intervention with those in the
other trial arm. This is mitigated by cluster recruitment and
only sampling a small proportion of sex work venues from
the sampling frame.

Conclusions The design allows for the simultaneous
testing of two independent mHealth interventions for
which messaging frequency and study procedures are

1,2,8
1,2,56

identical. This trial may guide future mHealth initiatives
and provide methodological insights into use of reciprocal
control groups.

Trial registration number ACTRN12616000852459; Pre-
results.

INTRODUCTION

Female sex work

Despite sex work being very common in
sub-Saharan Africa, with 1 in 20 women esti-
mated to have exchanged sex for money,
goods or other favours,' it remains a highly
stigmatised and mostly criminalised practice,
including in Kenya.' * The hostile politi-
co-legal and social environment limits sex
workers’ access to health services, especially
for sexual and reproductive health (SRH)
and for preventing and treating HIV and
other sexually transmitted infections (STIs).?
Strategies such as providing peer education
and outreach services are often unable to
overcome the myriad structural, personal
and financial challenges that female sex
workers (FSWs) face.! This complex situation
calls for new interventions that complement
the current package of services and improve
health and social outcomes for sex workers.

Unintended pregnancies among female sex workers
In many low-income countries, increased
provision of low-cost contraceptive methods
has raised contraception coverage in the
general population,”® but such gains remain
inequitably distributed within countries,” and
they have not translated into improvements

BM)
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Strengths and limitations of this study

» Use of a cluster-RCT with reciprocal controls allows for the
simultaneous testing of two mHealth interventions, for which
message frequency and study processes are identical; only the
content of the messages differs. The design mitigates biases from
unequal attention in trial groups, positive expectations and non-
blinding. Moreover, the approach is efficient, using considerably
fewer resources than two independent trials.

» Contamination may occur if women receiving SRH messages share
them or discuss their content with women in the nutrition arm, and
vice versa. Contamination would diminish the ability to detect a
difference in effectiveness between the two groups. Cluster-based
intervention allocation could limit this, though FSWs often work from
multiple venues. In addition, we recruited only a small proportion of
sex workers across a large geographic area (up to 106 of 760 hot
spots, and 860 of an estimated 8,516 FSWs), which diminishes the
chances of interaction between trial arms.

» A further limitation of this design is that the outcomes of the
interventions may interact. While the two health domains were
chosen due to the minimal overlap between behaviours, there
are some plausible points of influence between the arms. For
example, higher rates of pregnancy in the nutrition arm may lower
haemoglobin and iron levels in these women. More generally,
those receiving messages on one aspect of health may improve
their health behaviours across multiple health domains, potentially
diluting the effect measures of the comparison between the study
arms.

» The SRH intervention aims to increase demand for contraceptives,
and translating demand into raised coverage may be limited by
deficiencies in the health system (supply-side issues). Supply-
side issues may also influence outcomes in the nutrition group, for
example, if a limited range of foods is available in the household, or
area more generally

» The use of both push and pull technologies is a novel and potentially
powerful approach, but their simultaneous use may make it difficult
to determine the size of their independent effects.

for FSWs.® This is due to a combination of individual
barriers to uptake, such as side effects of some contra-
ceptive methods that impact sex work and myths and
misconceptions about particular methods’ % inlerpersonal
barriers, including peer norms and pressure from part-
ners not to use contraception8 and structural barriers,
such as stigmatising treatment of FSWs in the health
system.'' 1?

Most programs established to improve the health of
FSWs focus primarily on HIV and other STIs and over-
look FSWs’ broader reproductive needs.®'* '* A systematic
review of SRH projects aimed at FSWs in Africa found that
few provided pregnancy testing or contraceptive services
other than condoms, and few specifically promoted dual
method use (the concurrent use of condoms and another
effective contraceptive method)."

Available data indicate that use of contraception
other than condoms by FSWs in sub-Saharan Africa is
variable, but generally low, ranging from around 15%
to 50%.% 1% Dual method use is rarely measured, but
estimated at 10% in one study in Mombasa, Kenya.® The
most popular modern method, injectable progestin,19 is

prone to discontinuation and contraceptive failure due
to incorrect use.?’ ?' In contrast, highly effective and
low maintenance long-acting reversible contraceptives
(LARG:s; intrauterine devices and subdermal implants)
are underused, with only 7% of a sample of FSWs in
Mombasa reporting ever using these methods.?

While few studies have aimed specifically to measure
unintended pregnancy among FSWs, HIV prevention
studies among FSWs have reported unexpectedly high
rates of pregnancy, with 12month cumulative incidence
of 24% in Kenya,823% in Madagascar,l727% in Rwanda®
and 23% in the Caribbean.”” Unintended pregnancy
exposes women to significant health and social risks, such
as unsafe (and often illegal) abortion, high maternal and
infant morbidity and mortality for those who continue
with the pregnancy24 and increased financial dependence
on sex work, which in turn increases their risk of HIV,
other STIs, violence and repeat pregnancies.

Nutrition and nutritional status among female sex workers

Urban food insecurity is a growing public health problem
in sub-Saharan Africa and disproportionately affects poor
populations, who are more exposed to nutritional risks
and have less capacity to adopt effective coping strate-
gies.25 Also, as aresult of rapid urbanisation in low-income
and middle-income countries—and associated changes in
diet, leading to over-reliance on non-home prepared food
that tends to be high in energy, sugar and salt and low in
nutrients—undernutrition and micronutrient deficien-
cies are increasingly occurring alongside overnutrition,
overweight and obesity.”* Both undernutrition and
overnutrition are risk factors for poor health and mortality
globally.®® In women of reproductive age, micronutrient
deficiency leads to pregnancy complications and greater
child and maternal morbidity and mortality.” Anaemia,
predominantly caused by iron deficiency, is endemic
among women in sub-Saharan Africa; in Kenya, 36% of
pregnant women and 25% of non-pregnant women are
estimated to be anaemic.”

While there are no published data on malnutrition
among FSWs in Kenya, lack of physical activity, chaotic
lifestyles and poor diet may lead to unhealthy weight
gain, at the same time contributing to their risk of micro-
nutrient deficiency. Equally, food insecurity and hunger
have been identified as key push factors for women to
initiate and continue sex work.” * In one study of sex
workers in the Lagos metropolitan area in Nigeria, 35%
of respondents had entered sex work in response to food
insecurity.*

mHealth interventions

Mobile phones have the potential to effectively engage
FSWs, provide information, improve knowledge and
address individual and interpersonal barriers to contra-
ception use and nutritional health. Mobile phone
coverage is over 80% in Kenya® and close to ubiquitous
among FSWs, who constitute a large mobile population
that relies on mobile phones for maintaining social and

Ampt FH, et al. BMJ Open 2017;7:¢017388. doi:10.1136/bmjopen-2017-017388
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business networks (unpublished formative research from
Mombasa). mHealth interventions allow for repeated,
theory-driven, user-centred and low-cost exposure,
which are known to be important for securing behaviour
change.”

Several systematic reviews have shown that short
messaging service (SMS) technology can influence health
behaviour.’** There are, however, few randomised
controlled trials (RCTs) addressing SRH behaviour
through SMS."*% Two trials in Australia demonstrated
improvements in health-seeking behaviour and sexual
health outcomes, particularly among young women.*' *
Non-randomised trials and programme evaluations have
also had positive ﬁndings.43 “ With regard to nutrition,
trials in USA and Iran have demonstrated the efficacy of
SMS for changing eating behaviours®® and knowledge
and attitudes towards iodine consumption,46 respectively.
SMS interventions targeting overnutrition have also been
tested,! some of which were associated with significant
weight reduction.*”*

Overall, however, research is failing to keep up with the
rapid proliferation of mHealth interventions.” Despite
the potential gains, there remains a lack of rigorous
research on SRH promotion initiatives in LMICs,”® and
within the field of nutrition, the lack of rigorous data is
even more pronounced. Furthermore, among popula-
tions like FSWs from low-resource settings, who tend to
have lower health knowledge and fewer resources for
obtaining health information, intervention impact may
be greater than that observed in high-income countries,
but this has yet to be demonstrated empirically.

WHISPER and SHOUT interventions

The Women’s Health Intervention using SMS for
Preventing Unintended Pregnancy (WHISPER) study
was developed in response to the substantial SRH needs
of FSWs in Kenya, the potential benefits of increasing
demand for family planning among FSWs through
mHealth, and the research gaps in this field. If found to
be effective, mHealth for SRH could complement and
increase the effectiveness of the current service packages
provided for sex workers.

Similarly, the need to improve nutrition for women
in poor and vulnerable settings, and the paucity of data
on FSWs’ nutritional health, led to the development
of the SMS intervention to improve nutritional Heath
OUTcomes (SHOUT). The SHOUT trial will provide
important preliminary data on this underinvestigated
issue and explore whether mHealth is an effective means
of reducing malnutrition and anaemia in this population.

This paper presents the protocol for the WHISPER or
SHOUT study. Recruitment and enrolment took place
from September 2016 to May 2017, and 12-month data
collection is anticipated to finish by June 2018.

METHODS AND ANALYSIS

This is a two-arm cluster RCT, which will examine the
effectiveness of parallel interventions, addressing SRH
and nutrition, delivered via mobile phone among FSWs
in Mombasa, Kenya. As each intervention addresses a
unique set of specific issues, and the mode of delivery and
level of exposure is the same, each trial arm serves as a
control group for the other.”?*

Study objectives and outcomes

The overall aim is to improve the health and well-being
of FSWs in resource-constrained settings. Specifically,
the study will assess the effectiveness of two indepen-
dent 12-month mobile phone-delivered interventions in
improving: (1) SRH outcomes for FSWs receiving the
WHISPER intervention, compared with women receiving
a nutrition intervention and (2) nutritional status for
FSWs receiving the SHOUT intervention compared with
women receiving an SRH intervention.

The feasibility and acceptability of the interventions
will also be assessed, using a combination of quantita-
tive methods (structured questionnaires at 6 and 12
months) and qualitative methods (in-depth interviews at
12 months).

WHISPER

The primary study outcome for WHISPER is the incidence of
unintended pregnancy over 12 months of follow-up. Unin-
tended pregnancy is defined as pregnancy that is mistimed,
unplanned or unwanted at the time of conception.55
Women in the study are asked about their pregnancy inten-
tions for the forthcoming 6 months at enrolment and at the
6-month and 12-month visits. A psychometrically-validated
six-item questionnaire (London Measure of Unintended
Pregnancy) will also be used to score pregnancy intention
when pregnancy occurs during study follow-up.”® Pregnancy
events are defined as either a positive result on urine preg-
nancy screening at the 6-month or 12-month visits (or at
unscheduled visits at the study clinics, should these occur)
or a self-reported pregnancy that occurs between study visits
(captured by the follow-up questionnaire).

Secondary outcomes are being measured at baseline
and 6 and 12 months and include incidence of HIV and
syphilis measured by point-of-care testing. Self-reported
secondary outcomes, assessed by structured question-
naire, include SRH knowledge, behaviour (prevalence of
LARC and dual method use) and service utilisation.

SHOUT

The primary study outcome for SHOUT is the prevalence
of anaemia at 12 months of follow-up. This outcome is
measured using a certified laboratory-based haematology
machine at baseline and 12 months and is defined as
haemoglobin (Hb) level below 12.0g/dL, consistent with
the WHO definition.** A point-of-care haemoglobinom-
eter will also be used to enable immediate management
of anaemia, but the laboratory measure will be used to
calculate the primary outcome.
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Short-acting
Condoms

Logic model for the SRH intervention (WHISPER). LARCs, long-acting reversible contraceptives; SRH, sexual and

reproductive health; STls, sexually transmitted infections; GBV, gender-based violence.

Secondary outcomes include mean Hb levels at 12
months, prevalence of malnutrition (measured by body
mass index and mid-upper arm circumference (MUAC)
at baseline and 6 and 12 months) and self-reported nutri-
tional knowledge and behaviour (assessed by structured
questionnaire at baseline and 6 and 12 months).

Study intervention
Development of WHISPER or SHOUT study interventions
Changes in attitudes and behaviours are most likely to
occur when communication interventions are theo-
ry-driven, interactive and follow best practice in design
and implementation.57 Furthermore, sustainable positive
behaviour change among individuals and communities
occurs as a process, supported by carefully designed inter-
ventions, and not as a single event.’ 0

The WHISPER and SHOUT interventions were there-
fore developed following a predefined protocol and in
a systematic and participatory manner, ensuring that the
intervention was grounded in evidence, was relevant and
acceptable to the study population and followed a logical
process of behaviour change based on staged and social
cognitive theoretical approaches.”” An extensive review
of the literature and consideration of health behaviour
change theory informed the development of logic models
for both study arms (figures 1 and 2) and the subsequent
drafting of messages. Participatory and user-centred
design and testing of the mobile phone intervention®' ™
was conducted with the target population in 4 informal

consultative meetings, 12 formal workshops and 24
usability testing interviews. FSWs were involved in iden-
tifying important issues that affect them, developing
messages and role model stories, reviewing and refining
the content and suggesting changes to the intervention
architecture.

Structure and delivery of the intervention

Both the SRH and nutrition intervention consist of SMS

(text) messages sent to participants two to three times

per week for 12 months. The intervention includes the

following components:

» ‘push’ texts covering the main content domains, pro-
viding simple information, motivational messages and
strategies to prompt action;

» ‘role model stories’ about FSWs modelling healthy
social norms and sent in 4-5 instalments in 1 month
(alternating months with stand-alone messages) and

» a ‘pull’ or on-demand menu that participants can ac-
cess by texting into the system to obtain more infor-
mation on high-priority topics and local services.

The intervention is being delivered by the VOTO mobile
(https:/ /www.votomobile.org/) online platform. All
messages are loaded onto the system in a predetermined
order and sent automatically to each cluster of participants
at the scheduled time (calculated from each cluster’s start
date). Participants are able to text assigned codes at any
time during the study to access the pull messages, with SMS
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costs incurred by the study (no charge for participants).
Content is only accessible to enrolled participants in the
relevant intervention group, so that those in the nutrition
arm cannot directly access SRH messages and vice versa.
Table 1 presents a summary of the structure of the
interventions, showing that they are essentially equiva-
lent in all structural components except the on-demand

system. This discrepancy is due to additional pull
messages in WHISPER that provide information about
SRH services, allowing participants to link in with
local sex worker-sensitive providers. This was deemed
important on ethical grounds given the sensitive
content of the WHISPER intervention and because
promotion of contraception can only impact pregnancy

Table 1 Number, length and timing of messages for each study arm

Message type Number of messages Length Timing
Push messages 82 (both arms) Up to 160 characters (1 SMS  Three per week (Monday,
‘screen’)* Wednesday and Saturday

Interview reminders and study 7 (both arms)
information (push messages)

Role model stories (push
messages)

26 (SRH); 27 (nutrition)
(covering six stories for each
arm)

‘Alerts’: push messages linking 19 (SRH); 18 (nutrition)
participants to the pull system

Pull (on-demand) messages 80 (SRH); 49 (nutrition)

mornings) during months 1, 3,
57,9, 11,13"
160-480 characters (1-3 Months 6, 7, 13
screens)
160-640 characters (1-4
screens) per message

Two per week (sent Monday
and Friday mornings) during
months 2, 4, 6, 8, 10, 12
160-320 characters (1-2
screens)

160-640 characters (1-4
screens)

User determined

*Messages are charged per 160 characters (one screen). Messages longer than this will appear as one long SMS on most phones, but may

be split into multiple messages on older phones.

tThere are 13 blocks of 4 weeks each, making up 12 calendar months in total.

SMS, short messaging service; SRH, sexual and reproductive health.
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rates if delivered alongside accessible services that
provide the methods in question. In contrast, the
promotion of healthy eating does not require an inter-
mediate service utilisation step to result in improved
nutritional outcomes. Furthermore, low-cost or free
nutrition services are not widely available in Mombasa,
and screening asymptomatic non-pregnant women for
anaemia is rarely practised, so we were unable to reli-
ably list relevant services for SHOUT.

Setting and participants

Eligible women were recruited from mapped sex work
venues by well-established peer outreach workers. Sex
work venues consist of fixed-site businesses including
nightclubs, bars, brothels and hotels as well as public
spaces such as street corners and beaches, where sex
is known to be bought and sold. The study is being
conducted in two areas of Mombasa, a major economic
centre in Kenya and East Africa, with busy port, rail and
industrial enterprises. The local implementing partner,
International Centre for Reproductive Health (ICRH; a
WHO Collaborating Centre for Reproductive Health in
Mombasa) has a research track record in the area dating
back to 2002, including many trials and other prospective
intervention studies with FSWs** % and numerous non-in-
terventional studies.’"

Inclusion and exclusion criteria

To be eligible for participation, women had to: (1) be
aged 16 to 35 years; (2) report having engaged in sex
work (received money in exchange for sex) at the site of
recruitment in the last 6months; (3) not be pregnant or
planning pregnancy within 12 months; (4) reside within
the study area for the duration of the study; (5) have a
personal mobile phone with Safaricom or Airtel subscrip-
tion, and be willing to provide the phone number to the
researchers to receive the intervention messages; (6)
report being SMS literate (ie, able to read text messages
in English); (7) be willing to return for follow-up after 6
and 12 months; (8) be willing to provide contact infor-
mation (eg, home address) to enable contact or a visit
from a member of the research team in the community
to remind them to attend follow-up visits and (9) be able
and willing to give written informed consent for enrol-
ment in the study.

Exclusion criteria included participation in another
mHealth intervention study or in the formative research for
this study and having a medical or non-medical condition
detected through screening that hinders study participa-
tion, as confirmed by the local principal investigator.

Randomisation and sampling strategy

ICRH and collaborators conducted a two-stage geographic

mapping and enumeration exercise of FSWs in 2014, esti-

mating that 11777 (range 9265-14290) FSWs operate from

1053 venues across four subcounties of Mombasa County.”
We are recruiting FSW from two of these areas: Chan-

gamwe (where an estimated 3435 FSWs work from 285

venues) and Kisauni (where an estimated 5081 FSWs
work from 475 venues).*

A two-stage sampling process was adopted, drawing on
this sampling frame. At the first stage, FSW venues were
selected with a probability proportionate to the enumer-
ated size of the sex worker population at the venue and
randomised to either the WHISPER or SHOUT arm.
Each venue was considered to be a separate cluster. At the
second stage, 10 FSWs were consecutively selected from
each venue, based on an estimated mean cluster size of
11.%% At venues where less than 10 FSWs were active, all
FSWs from the selected venue were invited to participate
in the study. Sampling of FSW venues continued until the
required sample size was achieved.

Cluster randomisation (allocation of each cluster to
either WHISPER or SHOUT) was done centrally by
the statistician and prior to recruitment commencing,
involving an equal number of clusters in both arms. The
participants and study team were blinded to allocation
until after cluster enrolment was completed and all base-
line questionnaires had been administered for that cluster.

Overall, our approach aimed for optimal (as random
as possible) sampling from the FSW population, while
minimising the potential intervention dilution effects of
message sharing that might occur with individual-level
randomisation.

Recruitment and enrolment

Community mobilisers and peer educators employed
by the study applied minimum prescreening criteria at
the site of recruitment to identify potential study partic-
ipants. Potentially eligible women received a card with
a unique, anonymous referral card number (made up of
cluster number and sequential participant number for
that cluster). They were asked to attend the nearest study
clinic for full eligibility screening, consenting and enrol-
ment within the next 3days. The study clinics are open
5days a week and are embedded in existing facilities:
an ICRH-run sex-worker drop-in centre in Kisauni and
a municipal community health centre in Changamwe.
The number of sex workers approached and referral
cards disbursed at each cluster was documented as well as
reasons for ineligibility at prescreening.

Volunteers had to bring their referral card number with
them to undergo the screening process to ensure that
only volunteers selected by the random sampling process
were enrolled. Women who consented to participate and
successfully completed full screening had their study
identification number assigned and were then formally
enrolled.

Data collection

Study visits were conducted at enrolment and will be
repeated after 6 and 12 months at the study clinics. All
study staff, including clinicians, research assistants,
community mobilisers and peer educators were trained
in the study procedures during a 5-day workshop and
undertake additional targeted sessions where required.
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Table 2 Schedule of assessments for the WHISPER or SHOUT trial

Assessments

Month0 Month6 Month 12

Structured questionnaire
Clinical examination

Urine pregnancy testing

Point-of-care HIV and syphilis testing (including pretest and post-test counselling)

Haemoglobin measured by haemoglobinometer

Full blood count

In-depth interviews (subgroup of participants from sexual and reproductive health arm)

v 4 v

RS N S N
S S N
SN X XS <

Enrolment procedures include collecting informed
consent, administering the baseline questionnaire and
performing clinical examination, urine pregnancy test,
point-of-care blood tests for HIV, syphilis and Hb level
and venepuncture for full blood count (haemogram: Hb,
haematocrit, mean cell volume and white blood count).
Follow-up assessments are presented in table 2.

Questionnaires were developed in English and trans-
lated into Kiswahili and were based on previously validated
measurement tools wherever possible. The question-
naire captures detailed sociodemographic information
including education, literacy, employment, income,
family and living circumstances, health and illness and
sex work history. SRH enquiries cover previous pregnan-
cy(ies); 6-month pregnancy intention; contraception
and condom use (including dual protection); reasons
for discontinuation or non-use of contraception; contra-
ceptive self-efficacy; SRH seeking and service utilisation;
sexual risk behaviours; SRH knowledge and attitudes
and relationship control and joint-decision-making with
non-paying emotional partners. Participants are asked
about whether they have recent STI-related symptoms,
which are classified and treated as per syndromic STI
guidelines.71 Nutrition questions gather data on nutri-
tion-related health seeking and service utilisation; food
and hygiene-related knowledge and behaviours; dietary
intake and preparation and food purchasing.

Clinical examination is performed by study clinicians
and includes STI syndromic management and anthro-
pometric measurements to assess nutritional status (ie,
weight, height, waist circumference, hip circumference
and MUAC).

The results of rapid diagnostic tests are communicated
to the participants at the time of the visit. Participants
newly diagnosed with HIV are referred for treatment
at specialised centres. Those with positive syphilis rapid
test are treated with benzathine penicillin at the study
visit. Participants with anaemia receive 1 month of iron
and folic acid supplementation and a referral to a health
facility for follow-up.

Following enrolment, each participant was registered
in the VOTO online platform. No identifying details
apart from mobile phone number were entered. Inter-
vention allocation was performed by data management

staff independent of the study team and occurred after
enrolment was completed for each cluster. The interven-
tion commenced simultaneously for all participants of
one cluster in the week following completed cluster-level
enrolment.

Data analyses
Analysis of primary endpoints
Primary analysis for WHISPER and SHOUT will compare
the primary endpoints (unintended pregnancy incidence
and anaemia prevalence, respectively) between groups
at 12 months. The data analysis team will be blinded to
the allocation of participants. Given the interval-censored
nature of unintended pregnancy incidence, discrete-time
survival models using generalised linear modelling will
be used to compare unintended pregnancy incidence
between the two trial arms. Comparison of differences in
prevalence of anaemia between study arms will be under-
taken using multilevel generalised linear modelling.
These analyses will, where appropriate, provide
estimates with robust SEs for FSW venue clustering.
Standardised probability weighting will be applied in
population-averaged analyses to account for any sampling
bias where achieved sample cluster sizes vary. Also, where
randomisation is not effective in removing allocation
bias, adjusted models will be specified. In all analyses,
associations will be considered statistically significant at
the 5% level.

Sample size

The sample size was calculated to obtain sufficient power
to examine the effects of the SRH intervention. Based on
a 12-month incidence of unintended pregnancy of 24%
in the control group (data from previous research in the
study population),® enrolment of 860 participants from
a minimum of 86 FSW venues would enable detection
of a relative reduction in annual unintended pregnancy
incidence of 37% (hazard risk=0.63), at 80% power and
5% significance level. This estimate was adjusted for an
expected 10% attrition rate (based on previous experi-
ence with this populations) and an estimated inflation
in SE due to cluster randomisation (design effect=1.18;
estimated intracluster correlation coefficient=0.02, with a
cluster size of 10).72
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Sample size could not be reliably calculated for the
SHOUT trial as estimates of anaemia in the local sex
work population are not available. However, if we assume
a prevalence of 25% (as per the national estimate for
non-pregnant women™), the calculated sample size of
860 would allow for detection of an approximate 42%
reduction in odds of anaemia prevalence, with inflation
in SE and attrition rate adjustments applied as above.

ETHICS AND DISSEMINATION

Written informed consent has been obtained from every
study participant. Women aged 16 and 17 years are
considered mature minors and able to consent without
involving parents and guardians, due to the sensitive
nature of the subject matter. Informed consent forms
are available in both Kiswahili and English and describe
the purpose of the study, the procedures to be followed
and the risks and benefits of participation. Most impor-
tantly, we are aware of the risk that others seeing the
messages may infer that the participant is a sex worker. It
is important to mitigate this risk of unintentional disclo-
sure of sex work status and consequent stigma or other
adverse events for participants.73 Participants have been
counselled about the need for care to be taken to ensure
that others do not have access to their phones. The study
team also asks that participants report instances of unin-
tentional disclosure. Such reporting allows us to provide
support to the women concerned and, through under-
standing the events surrounding the case, try to find ways
to avoid future occurrences.

Ethical approvals have been obtained for protocol
version 1.2, dated 22 August 2016 from the Monash
University Human  Research  Ethics ~ Committee
(MUHREC—CF16,/1552—2016000812) and the Kenyatta
National Hospital, University of Nairobi Ethics and Research
Committee (KNH-UoN ERC—KNH-ERC/RR/493).

Several dissemination activities are planned, including
to health workers and the district office, Kenyan policy-
makers, at local and international conferences and in
academic publications.

Potential impact and significance

The WHISPER study responds to the pressing need for
effective and evidence-informed interventions to prevent
unintended pregnancies among vulnerable women in
resource-constrained settings. Persistent unmet need for
family planning contributed to inadequate progress towards
reducing child mortality and improving maternal health
(Millennium Development Goals 4 and 5) and to the need
for the 2010 Global Strategy for Women’s and Children’s
Health.” The ability to decide on the number and timing
of children, free from coercion and violence, is a funda-
mental human right. During the 2012 London Summit on
Family Plamning,74 the Kenyan Government committed to
increasing funding and contraception coverage by 2015.
Despite this supply-side commitment, questions remain
about the optimum mechanism to increase demand,

particularly among marginalised populations. The
WHISPER trial will assess an innovative, sustainable and
scalable approach to address some of these gaps.

Study outcomes will be used to inform future policies
and public health interventions aimed at increasing
uptake of family planning as well as other SRH services,
among vulnerable populations in a range of similar
settings, particularly in LMICs. The rigorous research
design and extensive local experience of our team will
support advocacy and guide mobile technology services
for health promotion as outlined in the 2010 Kenyan
Government’s Family Planning Guidelines.” If found to
be effective, this intervention could be sustainably scaled
up across East Africa.

With regard to nutritional health, there are renewed
efforts to design and implement action-oriented
research, but the role of mHealth in these initiatives
remains uncertain.”® The SHOUT study will go some
way towards clarifying whether SMS technology is a
useful way of responding to a long-recognised, but
poorly characterised and neglected problem. Indeed,
if shown to be effective in this trial, mHealth could
be incorporated into broader nutrition strategies for
FSWs in Africa and elsewhere and has the potential to
be scaled up for use with other women at a population
level.

The design mitigates biases from unequal attention in
trial groups, positive expectations and non-blinding.”*"*
The innovative approach described herein has never
been used to prevent unintended pregnancies or
improve nutrition among key risk populations in LMICs.
A similar methodology in which the effects of SRH text
messages were compared with a control SMS interven-
tion was adopted in Australia with a sun safety control
group,* and in USA with a nutrition control group,*
although the latter did not measure nutrition outcomes,
unlike our trial. This trial will thus set standards for the
mHealth field in LMICs, for both interventions and
trial methodology. Lessons learnt about optimising SMS
technology for both WHISPER and SHOUT could have
considerable impact in Kenya and similar countries, for
a range of health priorities outside of those examined
here.”

In conclusion, FSWs constitute a large, vulnerable, hard-
to-reach population that could be amenable to mHealth
interventions given their high mobile phone coverage and
utilisation. FSWs are at considerable risk of unintended
pregnancies and could benefit markedly from interventions
that increase uptake of contraception, with an emphasis
on long-acting reversible technologies and dual method
use. Similarly, the nutrition arm of the trial responds to
the paucity of quality data on rates of malnutrition among
sex workers and of effective interventions to improve their
nutritional status and metabolic health.

A cluster RCT with an equal-attention control
and objective biological primary endpoints (unin-
tended pregnancy and anaemia) is the most robust
study design to test the effectiveness of the planned
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interventions. It is anticipated that the trial will
contribute important evidence to mHealth initiatives
among vulnerable populations and provide useful
methodological insights into the use of reciprocal
control groups within such trials.
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Chapter 5: Use of long-acting reversible contraceptives

among female sex workers in Kenya

5.1 Background

Chapter 1 discussed the importance of LARC use, low rates among FSWs, and the necessity of
improving uptake of these highly effective methods in order to make any inroads into improving
FSWs SRH. The WHISPER or SHOUT study provides recent, externally valid cross-sectional data
from a large sample of FSWs in Kenya, which is ideal for assessing the prevalence of LARC use

among this population and examining the correlates and patterns of use of LARCs.

This chapter presents these cross-sectional analyses, using enrolment data from the WHISPER
or SHOUT study, and addressing objective 4 of this thesis. It also presents eligibility data from
the trial and weighted prevalence estimates of characteristics of the participants at baseline.
The analyses finds that the prevalence of implant use is considerably higher than expected
(23%), but that IUD use is very low (2%), and FSWs in Mombasa continue to face substantial
SRH risks including unintended pregnancy. LARC use was found to be associated with several

personal characteristics, most markedly gravidity.
This chapter consists of the following published paper:

Ampt FH, Lim MSC, Agius PA, Chersich MF, Manguro G, Gichuki CM, Stoové M, Temmerman M,
Jaoko W, Hellard M, Gichangi P, Luchters S: Use of long-acting reversible contraception in a
cluster-random sample of female sex workers in Kenya. International Journal of Gynecology &

Obstetrics 2019, 146(2):184-191.
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1 | INTRODUCTION

Female sex workers (FSWs) in many countries have high rates of
unintended pregnancy,! and experience many barriers to using
highly effective contraception. They also have difficulties negotiat-

ing condom use with clients and non-paying partners, often facing

6,7,8 |
1,2,7,8,%

Abstract

Objective: To assess correlates of long-acting reversible contraceptive (LARC) use, and
explore patterns of LARC use among female sex workers (FSWs) in Kenya.

Methods: Baseline cross-sectional data were collected between September 2016 and
May 2017 in a cluster-randomized controlled trial in Mombasa. Eligibility criteria included
current sex work, age 16-34 years, not pregnant, and not planning pregnancy. Peer
educators recruited FSWs from randomly selected sex-work venues. Multiple logistic
regression identified correlates of LARC use. Prevalence estimates were weighted to
adjust for variation in FSW numbers recruited across venues.

Results: Among 879 participants, the prevalence of contraceptive use was 22.6% for
implants and 1.6% for intra-uterine devices (IUDs). LARC use was independently asso-
ciated with previous pregnancy (adjusted odds ratio for one pregnancy, 11.4; 95%
confidence interval, 4.25-30.8), positive attitude to and better knowledge of fam-
ily planning, younger age, and lower education. High rates of adverse effects were
reported for all methods.

Conclusion: The findings suggest that implant use has increased among FSWs in Kenya.
Unintended pregnancy risks remain high and IUD use is negligible. Although LARC rates
are encouraging, further intervention is required to improve both uptake (particularly of

IUDs) and greater access to family planning services.

KEYWORDS
Cluster-randomized design; Complex sampling; Contraceptive implant; Intra-uterine device;
Kenya; Long-acting reversible contraception; Sex work

violence or financial incentives not to use condoms.? Therefore,
use of condoms alongside a highly effective method is critical for
pregnancy prevention.

Long-acting reversible contraceptives (LARCs) including intra-
uterine devices (IUDs) and subdermal implants, are not user- or coital-

dependent, and accord women greater control in the face of resistant

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
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male partners.! LARCs are considered safe for nulliparous women and
women with multiple sexual partners, provided that those with a very
high risk of sexually transmitted infections (STls) receive STI screening
or treatment at the time of IUD insertion.-

The use of LARCs among FSWs is low in many countries,® partic-
ularly in sub-Saharan Africa, where prevalence is reported as less than
5% in most studies.” Use of IUDs among FSWs varies considerably
between regions, with higher levels in parts of Latin America and Asia.®’

Access to family planning services has increased in parts of Africa
in recent decades.'® In Kenya, LARCs are offered at low or no cost in
many public health facilities, and are used by approximately 22% of
married women.! Uptake by FSWs, however, is unknown. Peer-based
HIV-prevention programs for FSWs are common in HIV-endemic
countries, but they seldom offer family planning or other sexual or
reproductive health services.*>*® Misconceptions and limited knowl-
edge about contraception have further limited access.!

The WHISPER or SHOUT study evaluated the impact of a mobile
phone intervention on knowledge and attitudes to contraception (with
a focus on LARCs) and on unintended pregnancy rates in a population
of FSWs. 14 Using baseline data from that trial, the aim of the present
study was to assess the prevalence and correlates of LARC use, and

explore patterns of use among FSWs in Mombasa, Kenya.

2 | MATERIAL AND METHODS
The present study analyzed data collected in the WHISPER or
SHOUT trial ** on contraceptive use among FSWs in Kenya between
September 1, 2016, and May 31, 2017. The study was approved by the
Kenyatta National Hospital, University of Nairobi Ethics and Research
Committee, Kenya, and the Monash University Human Research
Ethics Committee, Australia, and was registered with the Australian
New Zealand Clinical Trial Registry (ACTRN12616000852459). All
participants provided written informed consent.

The WHISPER or SHOUT study
16-34 years who self-reported sex work in the past 6 months, had

recruited women aged

a negative urine pregnancy test, and were not planning a pregnancy
for the next 12 months. Peer educators recruited the women from
sex work venues such as bars and hotels by using two-stage cluster-
random sampling. First, 102 sex work venues (clusters) were randomly
selected from a sampling frame of mapped venues.*® The probability
of a venue being selected was proportionate to the estimated number
of FSWs at that venue. Next, peer educators consecutively recruited
FSWs from the selected venues, aiming for 10 women from each.
Additional venues were approached until at least 860 women were
recruited (the target sample size).

After providing written informed consent, participants completed
a clinical assessment, point-of-care testing for HIV, and a structured
interviewer-administered questionnaire. Data were collected on elec-
tronic tablets using REDCap electronic data capture tools hosted at
the Burnet Institute (Vanderbilt University, Nashville, TN, USA).*

The outcome of interest, LARC use, was defined as self-reported

current use of either contraceptive implants or IUDs. Highly effective

96

contraception methods were defined as implant, IUD, injection, oral
contraceptive pill, and permanent contraception methods (those with
at least 90% typical use efficacy!’). Full details of the study mea-
sures and variable categories are provided in Supplementary File S1.
Knowledge about family planning was classified as high if participants
answered at least five of six true-or-false statements correctly. They
were considered to have a positive attitude to family planning if they
agreed with at least three of four attitude statements. Self-efficacy

1819 each rated

and stigma were both measured on a 10-item scale,
between one and four, with four representing greater self-efficacy or
stigma. Two additional items measured contraception-specific self-
efficacy, defined as high if participants agreed with both statements.

All analyses were undertaken in Stata version 13 (StataCorp,
College Station, TX, USA). Correlates of LARC use were identified by
using multiple logistic regression, with the level of statistical signifi-
cance set at 0.05. Covariates were included in the model on the basis
of empirical evidence from previous studies or an a priori theoretical
basis for this relationship. Exploratory analyses examined the rea-
sons for starting and ceasing use of implants and IUDs. The propor-
tion of women who had experienced adverse effects was calculated,
and bivariable logistic regression analyses were used to explore the
association between cessation of implant use and experience of
adverse effects.

Inverse probability sample weights were derived for each partici-
pant to account for variation in the number of FSWs recruited across
sex-work venues. Given the non-independence of observations owing
to sampling FSWs by venue, cluster sandwich variance estimation was
used to produce corrected standard errors in logistic regression and
univariate descriptive analyses.

3 | RESULTS
Among 1728 women invited to participate in the study, 1432 (82.8%)
expressed an interest in participating; of these, 120 (8.4%) did not
attend screening and 430 (30.0%) were deemed ineligible. The main
reasons for ineligibility were age (n=119, 27.7%) and not owning a
mobile phone (n=105, 24.4%) (Fig. 1). In total, 882 eligible women were
enrolled from 93 venues. Three women were subsequently excluded
from the analysis because they did not answer the questions on con-
traceptive use, resulting in a sample size of 879 women for the analysis.
The mean age of the participants was 25.4 years, and 494
(57.1%) women had a boyfriend or husband (non-paying emo-
tional partner) (Table 1). A median of four clients in the past week
was reported. Three-quarters of participants (n=675, 76.0%) had
ever been pregnant, and 458 (51.3%) had ever had an unintended
pregnancy, with 96 (10.8%) having had one in the previous year.
The prevalence of HIV was 12.1% (95% confidence interval [Cl],
9.7-14.9). One-quarter of women reported currently using a LARC,
including 204 implant users (22.6%) and 13 IUD users (1.6%)
(Table 2). Half the women reported using condoms consistently
with all partners in the past month, with 235 (26.3%) doing so
alongside another method. Binge drinking was common (n=176,
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Total sex work venues in study area (n=757)*
Estimated total FSWs=(n=8516)

Randomly selected venues (clusters) (n=102)

V

Included clusters (n=93)
Individuals invited (n=1728)
(mean 18.6/cluster)

Clusters excluded (n=13)
Closed/not operating (n=5)
Unable to recruit at cluster (n=2)
Couldn’t be located (n=1)
Duplicated (sampling error) (n=1)

Not interested in taking part (n=296)

V

Eligible for full screening (n=1155)
Clusters (n=93)
(mean 12.4/cluster)

\2

Ineligible for full screening (n=277)**
Already in RCT or participated in study
development (n=3)
Not aged 16-34 y (n=109)
No sex work in past 6 mo (n=40)
Not living in the study area (n=26)
No mobile phone (n=88)
Unsupported mobile phone provider (n=11)

\2

Attended screening (n=1035)
Clusters (n=93)
(mean 11.1/cluster)

Didn’t attend screening (n=120)

\

Enrolled (n=882 from 93 clusters)
(mean 9.5/cluster)

\2

Ineligible (153)**
Already in RCT or participated in study
development (n=7)
Not aged 16-34 y (n=10)
No sex work in past 6 mo (n=4)
Not living in the study area (n=1)
No mobile phone (n=17)
Unsupported mobile phone provider (n=8)
No consent provided (n=3)
Pregnant (n=47)
Planning pregnancy in next year (n=4)
Medical condition preventing enrolment (n=1)
Not SMS literate (n=51)

\%

Eligible for analysis (n=879 from 93 clusters)

97

Excluded from analysis (n=3)
No data on contraceptive use (n=3)
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FIGURE 1 Flow diagram showing recruitment of the study population for the WHISPER or SHOUT trial as per the Consort 2010 statement:
“extension to cluster randomized trials”3¢ Asterisk: total hotspots and number of FSWs per hotspot in the study area, as enumerated by Cheuk

etal®

female sex worker.

Double asterisk: one reason for ineligibility is reported per participant; criteria were determined in the order shown. Abbreviation: FSW,

TABLE 1 Demographic, reproductive health, sex work, and
alcohol use characteristics of the study participants.

Value
Characteristic (n=879)° 95% CI°
Demographic
Mean age, y 25.4 25.0-25.9
Education (highest level attained)
None or some primary 104 (11.4) 9.4-13.8
Primary or some secondary 463 (53.5) 49.8-57.2
Secondary or some tertiary 312 (35.1) 31.5-38.8
Religion
Protestant 391 (44.1) 40.7-47.6
Catholic 310(36.1) 32.4-40.0
Muslim 171(18.9) 15.4-23.0
Other 5(0.9) 0.3-2.3
Weekly income from sex work, shillings®
<1000 146 (16.2) 13.2-19.8
1000-2000 215 (24.1) 21.1-27.3
>2000 515(59.7) 55.0-64.3
Number of living children
0 248 (28.8) 25.0-32.9
1 312 (35.8) 31.8-40.0
22 319 (35.4) 31.2-39.9
Current boyfriend/husband 494 (57.1) 52.9-61.1
Reproductive health
Intimate partner violence in past 531 (60.0) 55.3-64.5
12 mo
Pregnancy history
Ever pregnant 675 (76.0) 72.2-79.4
Ever had an unintended pregnancy 458 (51.3) 47.5-55.0
Unintended pregnancy in past 96 (10.8) 8.9-13.2
12 mo
Sex and sex work practices
Main venue for meeting clients
Bar with lodging 397 (44.2) 38.0-50.5
Bar without lodging 147 (16.9) 13.5-21.0
Lodging/guesthouse 140 (15.1) 10.9-20.5
Street/beach 86 (11.0) 7.7-15.5
Other* 109 (12.8) 9.2-17.5
Clients in past week 4 (3-6)
Number of non-paying partners (boyfriends/husbands) in the past
wk®
0 40 (7.4) 5.1-10.7
1 399 (81.7) 77.1-85.5
22 54 (10.9) 8.0-14.7
Disclosure of sex work status to 138 (28.6) 24.3-33.4
boyfriend/husband® (Continues)
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TABLE 1 (Continued)
Value
Characteristic (n=879)* 95% CI°
Alcohol use
High-risk drinkingf 176 (19.9) 16.8-23.5
Sex without a condom while drunk 104 (12.0) 9.8-14.7

in past week

#Values are given as median (interquartile range) or number (percentage)
unless stated otherwise. Inverse probability-weighted percentages are
shown (weighted percentages are similar, but not identical to those calcu-
lated from counts).

bStandard errors are corrected by cluster sandwich variance estimation.
€1000 Kenyan shillings is approximately US $10.

Yncludes brothel, casino, strip club, home, and other.

€Among those with a boyfriend/husband.

fFive or more alcoholic drinks on one occasion at least monthly.

19.9%), and 104 (12.0%) women had had sex without a condom
while drunk in the previous week.

The multivariate logistic regression model included 14 variables
(Table 3). There was no evidence of effect modification, so interac-
tion terms were not added. In the multivariate analysis, current use
of LARCs was correlated with gravidity. The odds of LARC use among
women who reported one previous pregnancy was more than 10-fold
higher than that of nulliparous women (adjusted odds ratio [aOR],
11.44; 95% Cl, 4.25-30.83), and the association increased with num-
ber of pregnancies. Only six nulliparous women used LARCs (2.8%).
A high level of family planning knowledge (aOR, 2.52; 95% Cl, 1.78-
3.56) and positive attitudes to family planning (aOR, 4.58; 95% Cl,
2.62-8.00) were also associated with LARC use.

In multivariate analysis, LARC users were younger than non-users
(aOR per year of age, 0.91; 95% Cl, 0.86-0.96). Women with at least
secondary education had a lower odds of LARC use (aOR, 0.42; 95%
Cl, 0.22-0.83) as compared with those who had not completed pri-
mary education. The odds of LARC use was nearly doubled for women
whose friends used family planning (OR, 1.92; 95% Cl, 1.41-2.61) and
those with high contraceptive self-efficacy (OR, 1.86; 95% Cl, 1.19-
2.88) in bivariate analysis. However, both variables were strongly cor-
related with positive attitude to LARC and were not independently
associated with LARC use after adjustment.

Further analyses explored the experiences of women who had
ever used LARCs, including reasons for commencement and cessa-
tion, and adverse effects. Three hundred and two (34.2%) women had
ever used implants. The most commonly reported reason for use was
their effectiveness at preventing pregnancy (n=173, 56.6%), followed
by perceived fewer adverse effects (n=49, 16.5%) and longer duration
of action (n=49, 16.4%) relative to other contraceptives. Overall, 266
(88.8%) women reported adverse effects, most commonly irregular or



CHAPTER 5

AmpT ET AL.

TABLE 2 Contraceptive use characteristics of the sample
population.

Contraceptive use No. (%)? 95% CI°
Current contraceptive use
Highly effective method 482 (54.6) 49.8-59.3
(x condoms)
Other non-barrier method 53(5.8) 4.2-7.9
(+ condoms)
Condoms only 336 (38.8) 34.2-43.5
None 8(0.9) 0.4-1.9
Current methods of contraception®
Condoms (any)¢ 845 (96.3) 94.1-97.7
Female condoms 14 (1.6) 0.9-2.6
IUD 13 (1.6) 0.9-2.7
Implant 204 (22.6) 19.2-26.3
Pill 68(8.3) 6.3-10.9
Injection 199 (22.3) 19.3-25.7
Permanent 1(0.1) 0.01-0.8
Emergency pill 34 (3.7) 2.6-5.1
Natural method (LAM, cycle 23(2.5) 1.6-3.9
beads, withdrawal
Consistent condom use during all sex acts in past month
With clients® 669 (76.4) 72.3-80.1
With boyfriends/husband’ 157 (32.2) 28.1-36.6
With all partners 441 (50.4) 46.2-54.5
Dual method use (consistent 235 (26.3) 22.6-30.5

condom use + another highly
effective method)

Abbreviations: IUD, intra-uterine device; LAM, lactational amenorrhea method.
Inverse probability-weighted percentage.

bStandard errors are corrected by cluster sandwich variance estimation.
“Categories are not mutually exclusive.

9Those reporting current use of male or female condoms, or stating use of
condoms mostly/always in the past month.

€Among those who had sex with clients in the past month (n=874).
fAmong those who had sex with a boyfriend or husband in the past
month (n=486).

heavy bleeding (n=139, 45.6%), lighter or no bleeding (=123, 42.0%),
and pelvic pain (n=93, 30.8%). One-third of those who had ever used
implants were no longer doing so (n=98, 34.1%), mostly because of
adverse effects (n=81, 83.2%). The adverse effects most strongly
associated with cessation were heavier bleeding (OR, 3.26; 95% ClI,
1.70-6.28), nausea (OR, 3.73; 95% Cl, 2.06-6.74), and weight loss
(OR, 3.79; 95% Cl, 2.22-6.47).

Overall, 40 (4.6%) women had ever used IUDs; the main reasons for
commencing use were perceived fewer adverse effects (n=20, 51%) and
effectiveness at preventing pregnancy (n=16, 38%). Three-quarters of
IUD users reported adverse effects (n=30, 76%), predominantly pelvic
pain (=19, 50%), heavier bleeding (n=10, 26%), and irregular bleeding
(n=8, 22%). Twenty-seven (65%) IUD users had ceased use; 17 of them
cited adverse effects as the reason.
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Similar to LARCs, adverse effects were common with other con-
traceptives, affecting 189 (90.0%) of pill users and 397 (87.4%) of
injection users. Rates of cessation were also high with these meth-
ods: 66.0% for oral contraceptives and 57.0% for injections. Adverse
effects and difficulty of use were the main reasons for ceasing these
methods. Few women reported stopping male (n=11, 2%) or female
(n=1, 6%) condoms.

Among the current implant users, implants had been obtained
from government health centers (n=86, 42.1%), government hospi-
tals (n=48, 23.7%), mobile outreach services (n=24, 11.9%), and pri-
vate hospitals or clinics (n=23, 10.9%). Only 10 (5%) women reported
obtaining them from sex-worker drop-in centers. A similar pattern was
noted for IUDs. In contrast, injections were largely obtained from pri-
vate hospitals or clinics (n=71, 36.0%), and contraceptive pills (n=31,
45%) and emergency contraceptives (n=3, 97%) from pharmacies.
Male condoms were sourced from varied locations including pharma-
cies (n=217; 27.4%), government health centers (n=101, 13.4%) and
sex-worker drop-in centers (n=86; 11.7%).

4 | DISCUSSION

The present study recruited a large representative sample of FSWs
from 93 sites in Mombasa, Kenya. Encouragingly, implant use was
approximately fourfold higher than, and the 1-year period prevalence
of unintended pregnancy was approximately half of the values esti-
mated in 2007 * and 2008.” Although the two earlier studies did not
use random sampling and included a wider age range, the magnitude
of the differences suggests that the present findings are due to real
changes in the FSW population. The present findings also suggest that
implant use is more prevalent among FSWs (22.6%) than among the

general population (11%).%°

Nevertheless, this population still faces
considerable risks, owing to multiple paying and non-paying partners,
low use of dual-method contraception, endemic intimate partner vio-
lence, and high-risk drinking with associated sexual risk-taking.

Improvements in implant coverage were not matched by the rate
of IUD use (1.6%), which remained negligible and consistent with low
estimates in the general population (3%).2° Fewer public facilities pro-
vide IUDs as compared with other contraceptives.?’ Access is also lim-
ited by providers’ misconceptions about [UDs ?* and interpretation of
medical eligibility criteria, with many providers continuing to assume
that higher-risk women are ineligible for IUD insertion.??

In the present study, gravidity was the strongest independent cor-
relate of LARC use, reflecting similar results in non-sex-worker pop-
ulations.?® This may be because women decide to use longer-acting
methods after completing their family or experiencing unintended
pregnancy. However, it may also reflect an enduring assumption that
LARCs are inappropriate for nulliparous women.?

Unexpectedly, younger age and lower education were inde-
pendently associated with LARC use. Younger, less educated women
may experience greater difficulty in returning to a clinic for short-
acting methods, making LARCs more convenient.?* An association
between use of any contraceptive by FSWs and older age has been
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TABLE 3 Characteristics of the study population by LARC use, and bivariate and multivariate logistic regression analyses of LARC use.?

Variable

Mean age, y
Education (highest level)
None or some primary
Primary or some secondary
Secondary or some tertiary
Weekly sex work income, shillings
<1000
1000-2000
>2000
Total lifetime pregnancies

0

22
Knowledge, self-efficacy, and attitudes
High FP knowledge score
Median general self-efficacy score
High FP-specific self-efficacy
Positive attitude to FP use
Partner influence
Current boyfriend/husband
Intimate partner violence in last year
Social influence
Friends use FP (most or all)
Median stigma score
Health service experience
Sought health services in past 6 mo

Expect to be treated with respect by
health worker

LARC use (95% CI)°

26.1(25.3-26.8)

28.0(21.0-36.2)
29.5(24.4-35.2)
14.6 (10.8-19.6)

23.2(16.1-32.1)
27.1(21.4-33.6)
23.2(19.3-27.6)

2.75(1.21-6.11)
27.9 (22.4-34.2)
33.0(28.1-38.3)

38.7(33.1-44.7)
3.6 (3.2-3.9)

27.0(23.2-31.2)

34.7 (30.0-39.9)

23.0(19.1-27.5)
27.5(23.7-31.8)

28.9 (24.6-33.6)
2.8(2.4-3.0)

24.2 (20.3-28.5)
25.1(21.6-28.9)

Unadjusted analysis Adjusted analysis
OR (95% Cl) P value OR (95% Cl) P value
1.04 (1.00-1.08) <0.05 0.91 (0.86-0.96) <0.01
Ref. Ref.
1.08 (0.69-1.69) 0.95(0.52-1.72)
0.44 (0.27-0.73) <0.01 0.42 (0.22-0.83) <0.05
Ref. Ref.
1.23(0.70-2.17) 1.26 (0.65-2.46)
1.00 (0.62-1.63) 1.06 (0.59-1.91)
Ref. Ref
13.71 (5.54-33.89) <0.001 11.44 (4.25-30.83) <0.001
17.42(7.32-41.42) <0.001 17.21 (6.32-46.81) <0.001
3.29 (2.40-4.51) <0.001 2.52(1.78-3.56) <0.001
1.02 (0.71-1.48) 1.11 (0.72-1.70)
1.86(1.19-2.88) <0.01 1.43(0.86-2.36)
5.65(3.43-9.31) <0.001 4.58 (2.62-8.00) <0.001
0.87 (0.62-1.22) 0.97 (0.64-1.46)
1.61(1.16-2.23) <0.01 1.20(0.82-1.75)
1.92(1.41-2.61) <0.001 1.25(0.85-1.83)
0.88 (0.63-1.23) 1.03 (0.71-1.49)
1.01 (0.72-1.40) 0.83(0.56-1.22)
2.94 (1.04-8.25) <0.05 1.12 (0.30-4.13)

Abbreviations: Cl, confidence interval; FP, family planning; OR, odds ratio.

aSample size, n=858 women (21 women had missing values for at least one variable). The proportion using LARC did not differ significantly between those
with and without complete data. Values are given as mean (95% Cl), median (IQR), or percentage (95% Cl).
PInverse probability-weighted percentage. Standard errors are corrected by cluster sandwich variance estimation.

noted,%? but it may reflect the predominance of condoms and short-
acting methods in those studies, or the influence of gravidity. Studies

examining LARC use in non-sex-worker populations have rarely found

a clear association with age,zg"24

23,26

and have reported mixed results
regarding education.

Knowledge and positive attitude to family planning were cor-
relates of LARC use, consistent with findings in other populations.?®
Social norms and contraceptive self-efficacy may lie on the same
causal pathway as positive attitude, or may measure the same under-
lying construct. Education about LARCs has been found to improve
attitude and uptake.?! In the present sample, these individual factors
had greater influence on LARC use than structural factors such as the
presence of a boyfriend or husband, sex-work-related stigma, and
violence. This is surprising given the known influence of structural

determinants on sexual health risks.22>?7 Structural determinants may
have a greater influence on use of condoms and other user-dependent
methods than on LARC use.

Adverse effects were experienced by most women for all highly
effective contraceptive methods and seemed to be more common
than reported elsewhere.?®?? The rate of LARC discontinuation was
high, but the duration of use was not known, preventing a comparison
with other studies. There was a lower rate of cessation of implants as
compared with 1UDs, pills, or injections.®° Reduced bleeding caused
by implants may be beneficial for sex workers, because bleeding can
interfere with work. Heavier bleeding was associated with implant
cessation, consistent with other research.>® Heavy bleeding caused
by copper IUDs might negatively impact on sex work and exacer-
bate iron deficiency anemia, which is likely to be high in the present
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population.***! Future studies should investigate whether hormonal

IUDs, with their tendency to suppress bleeding, would have a higher
uptake than copper IUDs.®? It would be particularly interesting to
determine whether negative perceptions of the copper IUD are trans-
ferred to the hormonal one. Targeting additional resources at raising
IUD uptake might help to overcome these barriers. It is possible, how-
ever, that such efforts might not raise uptake and that the method has
low acceptability in this setting. If that is the case, then it may be better
to target programmatic resources to other family planning priorities.

Pelvic pain was a frequently reported adverse effect and is also a
symptom of cervicitis and pelvic inflammatory disease. The long-held
misconception that 1UDs cause pelvic inflammatory disease 2! may
lead to their unnecessary removal, when in fact it is safe to leave them
in situ while concurrent STls are treated.*

Quality education and counseling on the benefits and adverse
effects of LARCs can improve uptake and continuation rates 212
by managing expectations, countering common myths, and provid-
ing reassurance on the safety of bleeding disturbances.®? However,
counseling is likely to be insufficient or incomplete in many settings.*°
While Kenya has clear guidelines on contraceptive counseling,” one
study noted that only 60% of women were counseled on adverse
effects when they obtained contraception.!! Further work is required
to determine how guidelines are applied in practice, particularly for
sex workers who are subject to discrimination by health workers.>®
Research in South Africa has indicated that, to improve uptake, LARCs
need to be available from a wider range of trained service providers,
including mobile outreach clinics for harder-to-reach populations such
as FSWs, and counseling should be reoriented to emphasize LARCs as
a “first-line” contraceptive method.3* Only 20% of private facilities in
Kenya supply LARCs, whereas more than 65% supply other methods
20 _ an observation reflected in the present data. Sex worker drop-in-
centers supplied very few contraceptives (other than male condoms).
This highlights a missed opportunity for these acceptable and widely
used centers 3 to improve access to all methods including LARCs.

The study has some important limitations. The data were col-
lected by self-report, increasing the risk of recall bias and social
desirability bias; however, it would not be possible or practicable
to obtain such personal data by other means. Age was an inclusion
criterion, so the results cannot be extrapolated to all ages. There
are also limitations around the measurement of pregnancy inten-
tion, which may affect the reliability of these data. Some participants
may not have intended to get pregnant, but nonetheless desired
pregnancy for different reasons. FSWs often have mixed pregnancy
intentions depending on their partners, so they must rely on short-
acting methods with all partners except the desired father.>®> They
may also prefer not to disclose a true intention owing to the stigma
surrounding sex work and motherhood.

Interpretation of the analysis is also limited by the cross-sectional
design. Correlates such as knowledge may follow rather than pre-
cede LARC use. Other variables that might be associated with the
outcome were not included; for example, stigma from health work-
ers may be an important structural determinant.®® Because there
were very few current users of IUDs, the results of the regression

were dominated by implant users. The low number of IUD users also
precluded further examination of their adverse effects, patterns of
use, and removal. The analysis of adverse effects had some limita-
tions: there were no data on duration of bleeding, which is a predic-
tor of cessation,®® and prolonged bleeding may have been instead
reported as heavy or irregular.

In conclusion, despite the multiple sexual risks and difficul-
ties accessing services faced by FSWs in Kenya, implant use has
increased and self-reported unintended pregnancy was lower as
compared with previous estimates in this population. LARC use was
strongly associated with gravidity, knowledge, and attitudes toward
family planning. FSWs reported very high rates of contraceptive
adverse effects. This population would benefit from interventions
to improve uptake of LARCs, particularly IUDs, which are currently
under-used.
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Supplementary appendix: Study measures and scoring

Knowledge

Statement Correct answer
Implants can make your period lighter, or stop it altogether True

One contraceptive injection, like Depo, will protect against pregnancy for 1 year False

| don’t need to use condoms if I'm already using another type of family planning False

It is easy for most women to get pregnant soon after they stop using family True

planning

The IUD protects against pregnancy for up to 12 years True

Family planning pills and injections provide some protection against HIV False

Participants chose ‘true’ or ‘false’ for each statement. Answers were dichotomised into the following

categories:

e High knowledge: 5-6 correct answers
e Low knowledge: 0-4 correct answers

Attitude to family planning

| think longer acting methods like IlUDs and implants are the best contraceptive methods for me.

| have a lot of knowledge about contraceptive methods | can use to prevent pregnancy.

Side effects from using family planning usually disappear after a few months of use.

If you try one type of family planning and do not like it, there are many other types to try.

For each item, participants chose ‘strongly agree’, ‘agree’, ‘disagree’, or ‘strongly disagree’. Answers
were dichotomised into the following categories:

e Positive attitude: chose ‘strongly agree’ or ‘agree’ for 3-4 items
e Negative attitude: chose ‘strongly agree’ or ‘agree’ for 0-2 items

General self-efficacy

| can always manage to solve difficult problems if | try hard enough.

If someone opposes me, | can find the means and ways to get what | want.

It is easy for me to stick to my aims and accomplish my goals.

I am confident that | could deal efficiently with unexpected events.

Thanks to my resourcefulness, | know how to handle unforeseen situations.

| can solve most problems if | invest the necessary effort.

| can remain calm when facing difficulties because | can rely on my coping abilities.

When | am confronted with a problem, | can usually find several solutions.
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If am in trouble, | can usually think of a solution.

| can usually handle whatever comes my way.

For each item, participants received a score of 1-4, corresponding to the following responses:

Response Score
Not at all true 1
Hardly true 2
Moderately true 3
Exactly true 4

These were added for a total score of 10-40, and divided by 10 for a mean score of 1-4 for each
participant.

This scale was developed by Schwarzer and Jerusalem[1].

Contraceptive self-efficacy

| am confident that | can use a family planning method if | want to

I am confident | can use family planning even if my partner/boyfriend does not approve

A mean score of 1-4 for each participant was calculated in the same way as for General Self-Efficacy

Sex-work related stigma

| feel that if | disclosed being a sex worker to some people they would not talk to me anymore

| feel that if | disclosed being a sex worker to some people they would not talk to my family

| feel that if | disclosed being a sex worker to some people they would think | was immoral

| feel that if | disclosed being a sex worker to some people, | would be threatened with violence

| feel that if | disclosed being a sex worker to some people, they would treat me differently

| feel that if | disclosed being a sex worker to my husband/boyfriend, he would hit me

| feel that if | disclosed being a sex worker to my husband/boyfriend, he would not talk to me anymore

| feel that if | disclosed being a sex worker to my family, | would not be able to see my children

| feel that if | disclosed being a sex worker to my family, they would desert me

| feel that if | disclosed being a sex worker to my family, they would treat me differently

For each item, participants received a score of 1-4, corresponding to the following responses:

Response Score
Strongly disagree 1
Disagree 2
Agree 3
Strongly agree 4

These were added for a total score of 10-40, and divided by 10 for a mean score of 1-4 per
participant.

Adapted from the community-based Sex Worker Stigma index developed by Liu et al[2].
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Chapter 6: Impact of the WHISPER mobile phone
intervention for female sex workers on unintended

pregnancy

6.1 Background

This chapter reports the final results of the WHISPER or SHOUT trial, addressing objective 3 and
building on the methods presented in Chapter 4, and the baseline results presented in Chapter
5. The primary outcome, incidence of unintended pregnancy, is analysed using discrete-time

survival modelling, and selected secondary outcomes are analysed using multilevel modelling.

These analyses show that the WHISPER intervention was not effective at reducing the incidence
of unintended pregnancy among FSWs, or increasing use of LARCs. However, it did have a
positive impact on contraceptive knowledge and dual method contraceptive use. Results
indicate that while SMS interventions for FSWs may be effective at modifying short-term or
user-controlled contraceptive behaviour, they are unlikely to impact use of longer-term
methods or behaviours that are more subject to structural influences, without being

incorporated into pregnancy prevention approaches.

This chapter includes the following manuscript, which has been accepted by the Lancet Global

Health:

Ampt FH, Lim MSC, Agius PA, L’Engle K, Manguro G, Gichuki C, Gichangi P, Chersich M, Jaoko W,
Temmerman M, Stoové M, Hellard M, Luchters S: Impact of the WHISPER mobile phone
intervention for female sex workers on unintended pregnancy: a cluster-randomised controlled

trial in Kenya. Lancet Glob Health (in press).

A supplementary file, containing the statistical model output for each outcome, is appended to

this manuscript.
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Abstract

Background

Female sex workers (FSWs) in low- and middle-income countries face high risks of unintended
pregnancy. We developed a 12-month multi-faceted SMS intervention (“WHISPER”) for FSWs in
Kenya, to prevent unintended pregnancy mainly by improving their contraceptive knowledge

and behaviours.
Methods

Our two-arm cluster-randomised controlled trial tested the effectiveness of the WHISPER
intervention to reduce the incidence of unintended pregnancy, as compared to an equal-
attention control group receiving nutrition-focussed messages. Participants, aged 16-34 years
and not pregnant or planning pregnancy, were recruited from 93 randomly-selected sex work
venues (clusters). Random cluster allocation (1:1) was concealed from participants and
researchers until the intervention commenced. Unintended pregnancy was measured at six and
12 months. The primary intention-to-treat analysis compared unintended pregnancy incidence
between groups using discrete-time survival analysis. Secondary outcomes (contraceptive
knowledge, dual method contraception and long-acting reversible contraception (LARC)) were

measured using multi-level models accounting for clustering by individual and cluster.
Australian New Zealand Clinical Trials Registry: ACTRN12616000852459.
Findings

Recruitment occurred between September 2016 and May 2017. Four hundred and fifty-one
women from 47 clusters were assigned to the intervention and 431 from 46 venues to the
control group, with 401 and 385 respectively included in the analysis. Incidence of unintended
pregnancy was 15-5 per 100 person-years in the intervention group and 14-7 in the control
group. Primary analysis revealed no difference between the two groups (hazard ratio:0-98,
95%CI:0-69-1-39). The intervention improved knowledge and dual method use, but not LARC

use.
Interpretation

The intervention had no measurable impact on unintended pregnancy incidence, despite

positive effects on knowledge and selected contraceptive behaviours. mHealth interventions,
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even when acceptable and rigorously designed, are unlikely to have sufficient impact on

behaviour among FSWs to change pregnancy incidence when used in isolation.
Funding

National Health and Medical Research Council of Australia.

Panel: Research in context

Evidence before this study

We searched MEDLINE, Embase, PsychINFO and Popline on 20 January 2016, for peer-reviewed
studies conducted with female sex workers (FSWs) in low- and middle-income countries
(LMICs) since 2000. Search terms included “sex work”, “transactional sex” and related terms;
list of countries defined by the World as LMICs; and synonyms for ‘low- and middle-income’. No
studies were identified that tested interventions for FSWs in LMICs to increase non-barrier
contraceptive use or prevent unintended pregnancy. Twenty-five studies measured unintended
pregnancy incidence in this population, which was estimated at 27 per 100 person-years in a

meta-analysis. Most studies focused exclusively on HIV or other sexually transmitted infections.

Therefore, FSWs in LMICs are at high risk of unintended pregnancy, but interventions to reduce

this risk have not been evaluated.
Added value of this study

To our knowledge, this is one of only two trials of a behaviour change intervention for FSWs in a
low- or middle-income country designed to prevent unintended pregnancy. Other trials in this
population have been conducted to increase condom use but not other contraceptives, and to
prevent HIV and STIs rather than pregnancy. Our intervention aimed to address known
knowledge gaps and misconceptions about pregnancy prevention and related sexual and
reproductive health (SRH) concerns, with a particular focus on long-acting reversible
contraceptives (LARCs). It was delivered by mobile phone SMS, which was deemed an
acceptable and widely used medium by FSWs. A two-arm, equal-attention, cluster-randomised
controlled design was employed, with participants enrolled from randomly selected sex work
venues (clusters) to minimise contamination. Retention was high (85%) and the intervention
was well-received by participants. Our study did not show an impact on unintended pregnancy
incidence or use of LARCs. The intervention did result in improvements in dual method

contraceptive use and contraceptive knowledge.
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Implications of all the available evidence

This trial, along with prior research, has not identified effective strategies of preventing
unintended pregnancy for FSWs. A repeat search of MEDLINE in September 2019 identified only
one other intervention study, an RCT of an mHealth intervention in Cambodia, but results were

not yet available.

Our trial confirmed that mobile phones are an important and acceptable means of engaging with
this population, but SRH messages delivered via this medium, when used in isolation, did not
have sufficient impact on contraceptive behaviour to modify biological outcomes. In view of the
complex socioeconomic and structural barriers faced by FSWs, more comprehensive

interventions, for example combining mHealth with supply-side initiatives, may be required.

Introduction

Female sex workers constitute a large! and marginalised population in sub-Saharan Africa with
multiple overlapping sexual and reproductive health (SRH) needs. High rates of HIV and other
sexually transmitted infections (STIs) have long been recognised in this population and targeted
by interventions such as peer education, mobile outreach and FSW-friendly health services.2 In
contrast, unintended pregnancy has received relatively little attention, despite being a high
priority for FSWs3 and having multiple adverse health and socioeconomic consequences,*6
including increased financial dependence on sex work.”8 A systematic review of 3,866 studies of
FSWs found only ten in which unintended pregnancy incidence was measured, and the
estimated incidence was 27 per 100 women-years.? Estimates of contraceptive use in this
population are also low.” However, little emphasis has been placed on family planning as part of
SRH services for FSWs, and effective interventions to prevent unintended pregnancy have not

been identified.

There are multiple individual, interpersonal and structural barriers to FSWs’ adoption and
maintenance of effective contraception.10 Myths and misconceptions, particularly in relation to
long-acting reversible contraception (LARC), are especially common and salient. Lack of
knowledge and fear of side effects have been noted as significant barriers for FSWs,7.11.12
consistent with findings for young women more broadly,!3 which could be amenable to
modification by an individually-focused mHealth intervention. Mobile phone coverage was
approximately 87% in Kenya when we commenced this study,14 and higher among FSWs, who

rely on mobile phones for maintaining social and business networks.3 Short messaging service
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technology (SMS, or text messaging) is available on all phones, and has been shown to influence
health behaviour.!51¢ However, while some randomised controlled trials (RCTs) have used SMS

for promoting safer sex behaviours,!7-19 few have focused on improving contraceptive use.20-24

We developed an SMS health promotion intervention for FSWs in Kenya, to address their
knowledge gaps and misconceptions around family planning, and prevent unintended
pregnancy. The intervention was developed using a participatory, theory-based approach and
was well received by the FSW community in the pilot phase.3 Our two-arm cluster-RCT, named
WHISPER or SHOUT,0 assessed the effectiveness of the intervention to reduce the incidence of
unintended pregnancy among FSWs in Kenya, as compared to an equal-attention control group

receiving nutrition-focussed messages.

Methods

Study design

A full description of the study protocol is provided elsewhere.10 In brief, the study was
conducted in two sub-counties of Mombasa (Kisauni and Changamwe). Trained community
mobilisers and peer educators, all of whom were current or former FSWs, recruited participants
from pre-identified sex work venues. Venues ranged from nightclubs and brothels to informal
drinking dens and public spaces. The sampling frame was based on an enumeration of sex
workers conducted in 2014,25 and consisted of 8516 FSWs working across 757 venues in the

two study areas.

The sampling strategy was two-staged. First, sex work venues were randomly selected with a
probability proportionate to the size (PPS) of their estimated FSW population. Second, at each
venue, FSWs were consecutively invited to participate in the study, with a fixed target of 10
participants per venue (based on an estimated mean venue size of 11.2), until the required
sample size of 860 FSWs was reached. The number of venues sampled was 102 plus an
additional four, which were not approached because more than 860 FSWs had been recruited.
The number of venues sampled was increased from 86 to 95 to account for some venues that
had small FSW populations, and inflated 10% to account for anticipated lack of access (for

example, due to venue closure or security concerns).

The study was approved by the Kenyatta National Hospital and University of Nairobi Ethics and
Research Committee, Kenya (KNH-UoN ERC—KNH-ERC/RR/493) and the Monash University
Human Research Ethics Committee, Australia (MUHREC—CF16/1552—2016000812).
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Participants

Women were eligible if they: were aged 16 to 34 years; self-reported receiving money in
exchange for sex at the venue of recruitment in the previous six months; were not pregnant or
planning pregnancy within 12 months; resided within the study area; reported being able to
read text messages in English; and had a personal mobile phone with one of two phone
networks (Safaricom or Airtel, which accounted for 71% and 18% of Kenyan mobile
subscriptions respectively at the commencement of the trial). Participation in another mHealth
study (including the formative research for this study) was an exclusion criterion. All women

provided written informed consent to participate.
Randomisation and masking

Before recruitment, each de-identified sex work venue was randomly allocated to either the
intervention (WHISPER) or control (SHOUT) group by the study statistician using random
sequence generation. Opaque envelopes with the randomisation assignment were kept at the
research office in Mombasa for participant allocation. Allocation was concealed from both
participants and researchers until baseline data collection was completed for each cluster. The
study coordinator then assigned that cluster to the relevant arm via an online platform
(operated by Viamo mobile; https://viamo.io/), and set the date for text messages to

commence.
Procedures

Women who met pre-screening criteria at their work venue attended one of two study clinics
embedded in existing health facilities for full screening and data collection. Data collection
included urine pregnancy testing (also used to assess eligibility), STI and HIV assessment, and a
structured questionnaire administered by trained research assistants. Additional data collection
procedures for the control arm are detailed in the protocol.1° Data collection was repeated at six
and 12 months after enrolment, with participants reminded to attend each follow up by

automated SMS.

The WHISPER intervention and SHOUT control groups had identical structures, consisting of
text messages in English delivered two to three times per week for 12 months (137 in total), as
well as additional ‘on-demand’ messages that could be accessed at any time.1® Members of each
cluster were sent the same messages on the same days throughout the study period. Half of the
messages were short stand-alone texts providing information, and the other half consisted of

longer fictional narratives about FSWs showing healthy social norms and behaviours (‘role
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model stories’), recounted over several instalments. On-demand messages could be retrieved
free-of-charge via SMS using a numeric code, and contained supplementary information and
further options. Prompts to reply with numeric codes were included in many of the scheduled
messages. The system and content were modelled on the m4RH service,26 but with the addition
of a directory of 12 local health facilities for FSWs, describing their location and available

services.

WHISPER message content focused on promotion of contraception, particularly LARCs and dual
method use. It also incorporated key domains of SRH known to influence pregnancy risk,
including HIV and STI prevention, alcohol and substance use, stigma, and violence.10 26Message
content and structure were informed by behaviour change theories including stages of change
and social cognitive theory,27.28 which posit that not only knowledge, but also personal factors
such as self-efficacy and skill development are important influencers of behaviour;2° hence
these cognitive strategies were incorporated into messages. The intervention was co-designed
and tested with FSWs from the target communities.3 Data from the SMS provider was monitored

regularly to detect errors in message delivery.
Outcomes

All outcomes were measured at the individual rather than cluster level. The primary outcome of
WHISPER was the incidence of unintended pregnancy measured at 6- and 12-months.
Pregnancy was defined as either a positive result on urine pregnancy test at the study clinic, or
self-report by the participant when it occurred between study visits. Pregnancy intention was
assessed using the London Measure of Unintended Pregnancy (LMUP)39, a six-item scale
administered for every reported pregnancy. A pregnancy scoring less than 10 out of 12 on the

LMUP was defined as unintended.3!

We assessed three secondary outcomes: LARC use (current use of contraceptive implant or
intrauterine device), dual contraceptive method use and contraceptive knowledge score. Dual
method use was defined as use of effective non-barrier contraception (IUD, pill, implant or
injection) as well as consistent use of condoms with all of their sexual partners (clients and/or
boyfriends/husbands) in the last month. Contraceptive knowledge was measured as a score in

which one point was given for each of six correctly answered statements (Table 4).

Serious adverse events and social events possibly related to SMS receipt (for example physical
violence inflicted by a participant’s partner resulting from her participation) were reported to
the Kenyan ethics committee. Where appropriate, assistance was provided by arranging for

urgent medical treatment, counselling and protection by community mobilisers.
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Statistical analysis

Our target sample size (430 women from at least 43 sex work venues in each group) was based
on an estimated 12-month unintended pregnancy incidence of 24% in the control group, 37%
relative reduction in hazard (hazard ratio=0.63) of unintended pregnancy attributable to the
intervention, and an expected attrition of 10%7 (80% power and 5% significance). This included
adjustment for inflation in standard error due to the complex-sampling approach used (design

effect=1-18; estimated intra-cluster correlation coefficient=0-02; mean cluster size=10).32

Retention rate was calculated using follow-up time by counting one year for each participant
who attended their 12-month appointment, or 0-5 years for those who attended the six-month
visit only. Unintended pregnancy incidence rate was calculated for descriptive purposes by
counting only the first unintended pregnancy per woman, to allow comparison with other
estimates.? Exposure time was calculated as time from enrolment visit to last menstrual period
for women who became pregnant unintentionally, and total time in the study for those who did
not. For those missing data on the timing of their pregnancy, this date was imputed by taking

the mid-point between the current and last visits.

Primary pre-specified analysis was by intention-to-treat. As the primary outcome was interval-
censored (measured in six-month intervals), discrete-time multiple-event survival analysis was
performed, using a generalised linear mixed model with complementary log-log link function
and binomial distribution. Up to two pregnancies per woman (one per six-month period of
discrete time) could be incorporated, and a random intercept was specified for each participant
to account for within-subject dependencies. This provided an estimate of the hazard ratio of
unintended pregnancy incidence in the intervention group compared to the control group. The
model included data from all time points, and was offset for the duration between interviews.

Cluster robust standard errors accounted for clustering of participants by sex work venue.

Additional exploratory analysis was performed to examine the potential impact of intervention
fidelity on the outcome (as-treated analysis). High exposure to the intervention was defined as
more than 100 text messages successfully sent to the participant (reported by the SMS platform
provider for participants with Safaricom subscriptions only). The primary analysis model was
adjusted by including an interaction term of exposure by study group, to estimate whether the

intervention effects differed across high and low levels of exposure.

Secondary outcomes were analysed using multi-level models. Mixed three-level models
specifying random intercepts for both individual FSW and sex work venue were fitted for dual

method use and contraceptive knowledge score, using generalised linear and linear regression
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modelling, respectively. LARC use was assessed by a two-level random effects logistic
regression model due to convergence issues with the three-level model. Correct standard errors
were applied for clustering by venue. Joint inferential tests (Wald and likelihood ratio (LR))
were applied to determine whether there was an overall effect of the intervention on each
outcome over time. For dual method use, the component outcomes (consistent condom use with
clients, consistent condom use with boyfriends/husbands, and use of an effective non-barrier
contraceptive method) were also analysed using generalised linear mixed models, to explore

the effect of each component on the overall measure.

Contamination between trial arms was measured by asking about sharing of health-related text
messages at 12 months. Contamination was considered to have occurred when the nominated

topics of shared messages included those from the other study arm.

Feasibility and acceptability of the intervention was assessed by SMS provider data on the
number of messages successfully sent to each participant and engagement of participants with
the pull menu. Self-reported engagement with the intervention was assessed by follow-up

questionnaires.

All analyses used a significance level of 5% and no adjustments were made for multiple testing
on secondary or exploratory analyses. All analyses were performed in STATA version 14-2. The
trial was registered in the Australian New Zealand Clinical Trials Registry

(ACTRN12616000852459).
Role of the funding source

The funder, Australian National Health and Medical Research Council (NHMRC), had no role in
study design, data collection, data analysis, data interpretation, or writing of the report. The
corresponding author had full access to all the data in the study and had final responsibility for

the decision to submit for publication.

Results

Recruitment took place from 14 September 2016 to 16 May 2017, with follow-up completed by
31 July 2018. Of 102 venues sampled, nine sex work venues were excluded due to closure and
other logistical reasons, resulting in a total of 93 venues accessed. Recruiters approached 1728
women to take part, of whom 1155 (67%) were eligible for full screening. Of the 1035 women

who underwent screening, 882 (85%) were found to be eligible (Figure 1). Four hundred and
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fifty-one women from 47 venues were allocated to the WHISPER intervention and 431 from 46
venues to the control group. At least one follow-up visit was attended by 786 women (89%).
Retention rate was 85% of total person-time (intervention group 84%; control group 87%).
Further details regarding recruitment, ineligibility and baseline characteristics, have been

presented elsewhere.33

One woman left the study before enrolment procedures were completed, so 881 participants
contributed to baseline data. Participant characteristics were similar between study arms
(Table 1). Mean age was 25-4 years (SD:4-7). A large majority of participants had been pregnant

before, with 45% having had at least two previous pregnancies. HIV prevalence was 12%.

One hundred and thirty-one participants became pregnant during the study, with a total of 145
pregnancies. Of these, 122 were classified as unintended. Fifty-seven women in the intervention
group and 53 in the control group had at least one unintended pregnancy, across 368 and 361
person-years at risk, respectively. Last menstrual period was imputed for 32 women (29%). The
resulting incidence rates were 15-5 per 100 person-years in the intervention group and 14-7 in

the control group (Table 2).

There was no difference in unintended pregnancy incidence between the two groups in the
primary intention-to-treat analysis (hazard ratio:0-98, 95%CI:0-69-1-39; Table 2). A time-to
first pregnancy survival analysis using generalised linear modelling showed similar results
(AHR:1-06, 95%CI:0-75-1-51; not shown). The as-treated analysis revealed that the effect of the
intervention was no different for those exposed to more messages (>100) compared to those
exposed to fewer messages (test of joint effects Wald x2(1)=0-58, p=0-45; Table 2). Other means
of measuring exposure (whether or not the participant had accessed the pull menu, and
whether they had changed phone number) were also explored, but similarly had no impact on
the primary outcome. Full model outputs for both primary and secondary outcomes are

available in Appendix 1.

There was a greater change in mean contraceptive knowledge score over time in the
intervention group compared to the control group (LR x2(2)=14-43, p<0-001; Figure 4). This
effect was observed over the full 12 months (adjusted difference in knowledge score(b) :0-37,
95%CI:0-18-0-56, p<0-001), but did not reach statistical significance in the first 6 months
(p=0-11, Table 3). Most knowledge items were correctly answered at baseline, apart from those

relating to duration of action of IUDs and injections (Table 4).
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Approximately one quarter of participants used LARCs at all time points (Figure 3), and there
was no significant difference in the use of LARCs over time between the two groups (Wald

x%(2)=3-35, p=0-19; Figure 2).

In contrast, the WHISPER intervention was associated with increased odds of dual method use
relative to controls over time (LR x2(2)= 6-47, p=0-039). This effect was observed over 12
months (adjusted odds ratio (AOR):2:21, 95%CI:1-19-4-09, p=0-012), but not in the first 6
months (p=0-18, Table 3). This result reflected a significant decline in dual method use between
baseline and 12 months in the control group (AOR:0-36, 95%CI:0-23-0-56), compared to no
significant change in the WHISPER intervention group (AOR:0-79, 95%CI:0-51-1-21; Figure 4).

More specifically, the different aspects of dual method use played out in different ways across
the two arms. First, the use of effective non-barrier contraception declined over 12 months in
the control group (AOR:0-58, 95%CI:0-38-0-89, p=0-011) but not in the intervention group
(AOR:1:09, 95%CI:0-72-1-67, p=0-659). Second, consistent condom use with clients increased in
the intervention group (AOR:1-79, 95%Cl:1-17-2-72, p=0-007), but remained unchanged in the
control group (AOR:1-13, 95%CI:0-76-1:69, p=0-537). Lastly, consistent condom use with
boyfriends or husbands declined significantly in both groups (intervention: AOR:0-39,
95%CI:0-27-0-58; control: AOR:0-38, 95%CI:0-26-0-56). A current non-paying boyfriend or
husband was reported by 58% of participants in the intervention group at baseline and 55% in

the control group, and 67% in both groups at 12 months.

Only five women requested to stop receiving the SMS messages (Figure 1), and 55% accessed
additional pull messages at least once during the study (55% in the intervention group and 54%
in the control group). Reliable exposure data were available for 787 participants who used
Safaricom throughout the study, and these women received a median of 127/137 messages
each (IQR:106-133). Women who changed their phone number during the study (n=93, 11%,
from SMS provider data) received a median of 80 messages (IQR:70-109). There were frequent
reports of phones being misplaced or broken; one-quarter of participants reported that their
phone was unavailable for at least one month. Despite these interruptions, perceived receipt of
messages was high, with 86% stating that they had received messages at least twice per week.
Of participants who were lost to follow up, 32 (33%) could not be contacted either by phone or

by physical tracing.

A quarter of participants reported being shown messages by their peers (n=172; 24%). Twenty-
two of these were from women in the other trial arm. In addition, two participants were

erroneously sent both WHISPER and SHOUT messages for two to three months, and one
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participant gave her SIM card to her sister in the other trial arm. Therefore, the overall cross-

arm contamination rate was 3% (25/786).

Five adverse events were reported to the Ethics committees. There was one death and one case
of physical assault which were not related to the intervention. Two women reported that the
messages had made their boyfriends angry, and in one case this exacerbated existing intimate
partner violence; however, both women decided to remain in the study. There was one
inadvertent breach of a participant’s HIV status to a woman later found to be impersonating the

participant, and mitigating strategies were subsequently implemented.

Discussion

The WHISPER intervention had no detectable impact on the biological outcome of unintended
pregnancy, despite the fact that it was rigorously designed in collaboration with FSWs, and well-
received by participants.3 The observed unintended pregnancy incidence of 15 per 100 person-
years was much lower than anticipated based on previous research, particularly considering
our sample was younger than other incidence studies.”? This is consistent with a finding of
higher-than expected implant use in the cohort at baseline,33 and given the magnitude of the
difference, it likely reflects a real change in LARC use and pregnancy incidence in the population
over time. Alternatively, it is possible that previous studies overestimated incidence as they did

not use random samples of sex workers.?

Because there were fewer unintended pregnancies than we expected, the standard error of the
primary analysis estimate was larger than anticipated, widening the confidence interval (hazard
ratio:0-98, 95%CI:0-69-1-39). Nonetheless, as the observed confidence interval excludes our
expected intervention effect (hazard ratio = 0.63), this provides some evidence that the
intervention was not effective in reducing unintended pregnancy incidence to a degree we
defined as clinically meaningful. Despite this, we cannot exclude the possibility that a true
difference of less than 37%, attributable to the intervention, is present in the population and

that such a magnitude of effect might be considered meaningful.

The WHISPER intervention was associated with improved knowledge about contraceptives,
particularly IUDs, as well as dual method contraceptive use. Positive changes were observed in
consistent condom use with clients, and to a lesser extent effective non-barrier contraceptive
use. This is a promising result as dual method use is a key behaviour related to pregnancy risk,

and critical for maintaining STI prevention. The improvement in dual method use was not
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sufficient to impact the primary outcome as hypothesised, in part because of the higher than

expected baseline use of implants and lower unintended pregnancy incidence.

The observed decline in consistent condom use with boyfriends and husbands was partly an
artefact of the larger proportion of women in these non-paying emotional relationships at
follow-up than baseline. Regardless, at all time points, less than a third of women with husbands
or boyfriends used condoms consistently in these sexual encounters, and this was not
influenced by the intervention. This is concerning for a population known to be at greater risk of
unintended pregnancy from emotional partners than paying clients.” Interventions that can
successfully influence sexual risk behaviour within FSWs’ emotional relationships have not yet

been identified, though innovative models have been trialled.3+

The fact that the WHISPER intervention was correlated with change in use of some methods but
not LARCs, suggests that, contrary to our hypothesis, addressing knowledge barriers may
translate to behaviour change in relation to short-acting and user-controlled methods only. A
similar result was observed in a study of postpartum women receiving an SMS intervention in
Kenya.22 Improving knowledge of LARCs and associated individual determinants such as
attitudes and self-efficacy may have little impact without addressing supply-side barriers such
as lack of availability,35 insufficient provider counselling,33 and stigma from health workers.36
Unlike short-acting methods, LARCs are mainly only available in public facilities in Kenya,3?
which tend to have longer waiting times than private facilities.3¢ Baseline data from this study
revealed that only male condoms were frequently supplied by FSW-targeted drop-in-centres,33
despite these being the most acceptable health centres for FSWs.36 Supply-side interventions
have increased LARC uptake and reduced unintended pregnancy in the USA,383% and a combined
supply- and demand-side intervention increased LARC use in Kenya,*® but similar approaches

have not been adopted with FSWs.

Overall, the results suggest that provision of health education by mobile phone, in the absence
of parallel interventions, is unlikely to result in substantial contraceptive behaviour change in a
population with high baseline use of at least some form of contraception. A similar conclusion
has been reached by other RCTs of SMS-based sexual health interventions.1823 In our case, this
was despite concerted efforts in intervention design to maximise translation from knowledge to
behaviour change, because increased knowledge alone is often insufficient to change behaviour
or clinical outcomes.2 We adopted strategies from health promotion theory,27.28 such as role
modelling and skill development;2° and bidirectional messaging, with an on-demand menu that

allowed greater engagement and included a directory of local SRH services.3 Non-automated
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bidirectional messaging with a health provider and tailoring of messages to individuals’ current

method may have had greater impact,22 but were not feasible to adopt in this intervention.

The messages addressed contextual and structural issues, such as alcohol use, violence and
rights; however, this may have resulted in too broad a scope and diluted the primary message of
pregnancy prevention, or required a longer duration to have measurable impact. Further
research using qualitative methodologies is needed to better understand why women could not

or did not want to adopt safer contraceptive behaviours in response to this intervention.

Concurrent and complementary interventions may be needed so that women receive multiple
reinforcing messages from different sources. A systematic review of mHealth for maternal and
neonatal care in LMICs found that combining mHealth interventions with other interventions
had promising results.*! Similarly, a post-abortion intervention in Cambodia that utilised a
combination of interactive voice response messages, contraceptive counselling by phone, and
expedited links to LARC insertion services, is one of few mHealth interventions shown to

improve LARC use.20

The need for combined approaches is likely to be greater for populations like FSWs that face
entrenched supply-side and demand-side barriers to contraceptive use. We therefore
recommend that the WHISPER intervention be adapted and trialled as part of a more
comprehensive pregnancy prevention package for FSWs that addresses supply- as well as

demand-side barriers.

This study demonstrates that mHealth interventions with FSWs are not only feasible, but can be
highly acceptable. Despite interruptions due to phone problems, participants received a large
proportion of the scheduled messages and the majority sought further information. Some
simple strategies were instituted to minimise loss of participants, such as testing their number
at registration, screening for number changes at follow-up visits, and periodically investigating
participants with high SMS failure rates. The high rate of message sharing between participants
is further evidence of their engagement with the intervention, and also confirms the
appropriateness of the cluster design, which accommodated the intended interactions of
women within sex work venues. Sharing of messages, because it was mostly done within study

arms, is likely to have enhanced rather than diluted any intervention effects.

Our study had several limitations. Measurement of outcomes ceased at the same time as the
intervention, so we may have missed some participants’ transition from contemplation of

message content into action, and its subsequent impact on biological outcomes.
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The second stage of sampling may have introduced selection bias, as recruiters sampled FSWs
consecutively until a target was reached, rather than randomly sampling or inviting all FSWs
from each venue (i.e. using an intact second stage sampling unit). This was a pragmatic decision
to ensure that participant selection was feasible and adapted to conditions in the field. The fixed
number of second stage sampling units notionally provided a sample where FSWs were
sampled with equal probability, despite the unequal probability selection at the first-stage. In
addition, the number of venues and FSWs active in each venue may have changed between the
enumeration in 2014 and recruitment for the study in 2016. This may have resulted in over-

representation of some venues in the sample, and exclusion of new venues.

It is possible that we underestimated unintended pregnancy incidence due to selective loss of
pregnant participants from the study. There were five anecdotal reports of women who were
pregnant not returning for study visits, due to either changes in living circumstances or
concerns that they would not be able to remain in the study following pregnancy, which may

have reflected a misinterpretation of eligibility criteria.

Unreliable reporting from the Airtel network that could not be rectified during the study meant
that we were limited to measuring exposure only among women who used Safaricom for the
whole year. While this still accounted for 89% of participants, it may have hidden differences in
successful delivery between the two networks. The ability to accurately monitor message and

call delivery is an important consideration for future mHealth programs.

English-language SMS was utilised rather than Swahili text or voice messaging, based on the
preferences of FSWs in our formative work3. However, a small minority of women did have
difficulty with this format. Only 6% of women were found to be SMS illiterate on screening (data
not shown), but the field team suspected that some women self-excluded on the basis of
illiteracy before being screened. It may be preferable for future interventions to provide a voice
message option to improve equity of delivery across literacy levels, and reach women at greater
disadvantage. Other authors have noted the risk of mHealth interventions not reaching those at

greatest need.20.2342

Despite these issues, we have demonstrated that mobile phones are a feasible means of
connecting with this population. Sex work is increasingly solicited via digital means, and models
of health promotion and service delivery that are overly focused on physical locations will
increasingly miss women who sell sex.#3 Mobile phones could be utilised to link to clinical and
educational programs, create support networks between peers, and provide information, and

will need to be part of the means of delivery to this population in the future.
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This study is notable for being one of few RCTs conducted among FSWs in LMICs, for aiming to
prevent unintended pregnancy, a critical but under-recognised issue in this population, and for
adopting a novel reciprocal control design. We showed that an mHealth intervention in isolation
may improve both contraceptive knowledge and dual method contraceptive use. However,
mHealth needs to be incorporated into more comprehensive approaches, particularly those
addressing the role of FSWs’ emotional partners and the supply of longer-acting, more reliable
contraception, to prevent unintended pregnancy and its associated detrimental impacts on the

health and wellbeing of FSWs.
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Tables

Table 1: Participant characteristics by intervention group at baseline. N=881 unless specified.

WHISPER
intervention
group (n=450)

SHOUT control
group(n=431)

Age (n=877) 25-4 (4-5) 256 (4-8)
Marital status
Married/cohabitating 29 (6%) 26 (6%)

Not married/cohabitating

421 (94%)

405 (94%)

Education

None/some primary

60 (13%)

44 (10%)

Completed primary

225 (50%)

239 (55%)

Completed secondary

165 (37%)

148 (34%)

Religion (n=879)

Protestant 190 (42%) 202 (47%)
Catholic 168 (37%) 142 (33%)
Muslim 89 (20%) 83 (19%)
Other 3 (0:7%) 2 (0-5%)
Gravidity
0 117 (26%) 88 (20%)
1 136 (30%) 142 (33%)
2+ 197 (44%) 201 (47%)
Location

Kisauni sub-county

297 (66%)

273 (63%)

Changamwe sub-county

153 (34%)

158 (37%)

Sex work venue

Bar with lodging

215 (48%)

183 (42%)

Bar without lodging 66 (15%) 81 (19%)
Lodging/guesthouse 76 (17%) 64 (15%)
Street/beach 38 (8%) 48 (11%)
Other 55 (12%) 55 (13%)
Duration in sex work (years; n=871) 4.5 (3-2) 4.9 (3-7)
HIV positive (n=876) 60 (13%) 47 (11%)

Currently has boyfriend/husband (n=879)

260 (58%)

235 (55%)

Boyfriend/husband wants pregnancy (n=494)

Yes 68 (26%) 52 (22%)
No 114 (44%) 113 (48%)
Unsure or unknown 78 (30%) 69 (29%)

Total weekly income* (n=722)

€37-16 (€36-65)

€37-43 (€35-06)

Contraceptive use

Any modern method* (n=878)

344 (77%)

346 (30%)

LARC (n=879)

107 (24%)

110 (26%)

Dual methods (n=873)

111 (25%)

124 (29%)
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Data are in n (%) or mean (SD)

*Data from 12-month visit as not asked at baseline. Conversion rate from Euros to Kenyan shillings as at 15
September 2016.

+1UD, implant, pill, injection or consistent condom use with all partners in the last month

Table 2: The effect of the WHISPER intervention on the primary outcome, unintended pregnancy

incidence (intention-to-treat and as-treated analyses)

Women with Incidence* HR 95% ClI p-
unintended value
pregnancy
(n/N)
Intention-to-treat (n=786)"
Control group 53/385 147 1-00 (ref)
Intervention group 57/401 15-5 0-98 0-69-1-39 | 0-89
As-treated (n=700)"
Low Control group 10/68 16-8 1-00 (ref)
€xposure Intervention 9/75 13.0 0-71 0-29-1-71 0-44
group
High Control group 37/282 13-8 1-00 (ref)
€xposure Intervention 40/275 15-7 1-05 0-66-1-65 0-84
group
Differential effect of exposure 1-48 0-54-4-10 | 0-45
between groups”

Hazard ratios (HR), 95% confidence intervals (95%Cl) and probability-values (p-values)

*Time-to-first pregnancy analysis, per 100 person-years

+Discrete-time survival analysis including multiple pregnancies per woman. Generalised linear mixed model
(complementary log-log link, binomial distribution, offset for log time between visits and random intercept for
FSW), with cluster robust standard errors for FSW venue clustering

tAs above, with addition of group-by-exposure interaction term

#Interaction term; represents the additional change in the outcome with increased exposure for the WHISPER
group compared to the control group
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Table 3: The effect of the WHISPER intervention on secondary outcomes (LARC use, dual method

contraceptive use and contraceptive knowledge)

Group comparison at each time | Differential effect over time Joint test of
point: intervention vs control (from baseline to follow up) of effect®

the intervention compared to
control group”

Knowledge score*

b 95% CI p-value b 95% ClI p-value p-value

6 months 0-001 | -0-21-0-21 1-00 0-154 | -0-03-0-34 | 0-11
12 months | 0-216 | 0-004-0-43 0-046 0-369 | 0-18-0-56 <0-001

<0-001

LARC use’

AOR 95% ClI p-value | AOR 95% Cl p-value p-value
6 months 1.25 0-52-3-00 0-62 1-82 | 0-87-3-82 011 019
12 months | 0-83 0-30-2-30 0-72 1-21 | 0-45-3-24 0-71
Dual method use’

AOR 95% Cl p-value AOR 95% ClI p-value p-value
6 months 1-035 | 0-54-1-99 0-92 1-48 0-83-2-62 0-18 0-039
12 months 1-55 0-78-3-09 0-22 2:21 1-19-4-09 0-012

Adjusted mean differences (b), adjusted odds ratios (AOR), 95% confidence intervals (95%Cl), probability-
values (p-values)

*3-level linear mixed model with random intercepts for sex work venue and FSW

+2-level random effects logistic regression model with cluster robust standard errors for sex work venue (as a
3-level model exhibited convergence problems)

t3-level generalised linear mixed model with random intercepts for sex work venue and FSW

#Interaction terms from each model. Represent the additional change in the outcome over follow-up for the
WHISPER group compared to the control group (mean difference for knowledge score and relative difference
in odds for LARC and dual method use)

§ Likelihood ratio test for knowledge and dual method use; Wald test for LARC use.
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Table 4: True/False statements included in the knowledge scale and percent answered correctly at

baseline and 12 months, by intervention group

Statement and correct answer (true or

Percent answered correctly

false) Baseline 12 months
WHISPER SHOUT WHISPER SHOUT
intervention control intervention | control
Implants can make your period lighter, or 64-1 66-5 719 72-8
stop it altogether (true)
One contraceptive injection, like Depo, will | 44-1 46-4 60-8 60-1
protect against pregnancy for 1 year (false)
| don’t need to use condoms if I'm already | 71-8 730 760 751
using another type of family planning
(false)
It is easy for most women to get pregnant | 84-8 89-1 88-9 88-6
soon after they stop using family planning
(true)
The IUD protects against pregnancy for up | 45:2 45.5 625 45.7%**
to 12 years (true)
Family planning pills and injections provide | 767 83-0* 886 89-8

some protection against HIV (false)

Difference between groups at each time point: ¥*p<0-05; **p<0-001
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Figures

Attended full screening: 1035 participants from
93 clusters

Mean cluster size 11-1 (SD 2-5)Jr

Ineligible: 153 individuals*

development: 7

Not aged 16-34: 10

No sex work in last 6 months: 4
Not living in study area: 1

Doesn’t own mobile phone: 17

No consent provided: 3
Pregnant: 47

Eligible: 882 participants from 93 clusters
Mean cluster size 9-5 (SD 1-9)

Not SMS literate: 51

Already in RCT or participated in study

Unsupported mobile phone provider: 8

Planning pregnancy in next year: 4
Medical condition preventing enrolment: 1

Randomised to WHISPER intervention:

47 clusters
451 participants
Mean cluster size 9:-6 (SD 1-9)

Randomised to SHOUT control:
46 clusters
431 participants
Mean cluster size 9-4 (SD 1-8)

Lost to follow-up: 47

Withdrawn: 5
Third party access to phone: 2
Dislike/lack of interest: 2
Privacy concerns: 1

(1 deceased)

Lost to follow-up: 46

Withdrawn: O

Attended 6-month visit:
47 clusters
382 participants
Mean cluster size 8-5 (SD 1:4)

2 attended
follow-up

Attended 6-month visit:
46 clusters
360 participants
Mean cluster size 8:2 (SD 1:5)

Attended 12-month visit:
47 clusters
360 participants
Mean cluster size 8-0 (SD 1-5)

Attended 12-month visit:
46 clusters
362 participants
Mean cluster size 8:3 (SD 1-7)

Included in intention-to-treat analysis:

47 clusters
401 participants
Mean cluster size 8-8 (SD 1-3)

Included in intention-to-treat analysis:

46 clusters
385 participants
Mean cluster size 8-7 (SD 1-4)

Figure 1: Trial profile
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Figure 2: Mean knowledge score by intervention group at each time point, predicted by mixed

linear regression model
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Figure 3: Probability of LARC use by intervention group at each time point, predicted by random

effects logistic regression model
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Figure 4: Probability of dual method use by intervention group at each time point, predicted by

generalised linear mixed model
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Appendix 1: Statistical model output for each outcome

Supplementary Table 1: The effect of the WHISPER intervention on the primary outcome

(unintended pregnancy incidence); full model output for intention-to-treat and as-treated

analyses
Intention-to-treat* As-treated*
(n=786) (n=700)

Factor HR 95%Cl p-value | HR 95%Cl p-value
Allocation group: WHISPER 098 | 069-139 | 089 |071 [029-1.71 | 044
intervention
Exposure level: high (>100 messages)® N/A 0-82 | 0-39-1-74 0-61
Interaction of grqup £WHISPER) by N/A 148 | 0-54-4-10 045
exposure level (high)
Foll 6-month 0-01 | 0-01-0-02 | <0-001 | 0-01 | 0-005-0-02 | <0-001
ollow-u

P 12-month 0-01 | 0-01-0-02 | <0-001 | 0-01 | 0-005-0-02 | <0-001

Hazard ratios (HR), 95% confidence intervals (95%Cl) and probability-values (p-values)

* Generalised linear mixed model (complementary log-log link and binomial distribution) with cluster robust

standard errors

§ Represents the change in the outcome for the control group (SHOUT) for high (vs low) exposure

# Represents the relative change in the hazard ratio of high vs low exposure for the WHISPER group, compared

to the control group.
N/A not applicable
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Supplementary Table 2: The effect of the WHISPER intervention on secondary outcomes (LARC

use, dual method contraceptive use and contraceptive knowledge); full model output for each

outcome
LARC use’ Dual method use* Knowledge score’
(n=881) (n=881) (n=881)
Factor AOR | 95%cl | P~ | AOR | 95%cCI | p-value | b 95%cl | -
value value
Allocation group: 0-27- 0-37- -0-35-
WHISPER intervention 069 1473 0-42 1070 1) 34 0-27 015 1o 0-14
0-52- 0-57- -0-01-
FO”OW_up§ 6-month | 0-98 1.84 095 |0-86 1.29 0-47 0-12 026 0-075
12- 0-39- 0-23- 0-13- <0-00
conth | 987 |19z 073 [036 | o [<0:001 [027 | - c N
Interaction 0-87- 0-83- -0-03-

- h | 182 11 14 1 1 11
ofgroup | O MOMM | 182 |38 | © ® 262 [%1® |%P lo3a  |°
(WHISPER) 12- 0-45- 1-19- 0-18- <0-00
by time* month 121 154 071 1221 | 409 0-012 037} 556 1

Adjusted odds ratios (AOR), adjusted mean differences (b), 95% confidence intervals (95%Cl), probability-

values (p-values)
*2-level random effects logistic regression model with cluster robust standard errors for sex work venue as a

3-level model exhibited convergence problems.

+3-level generalised linear mixed model with random intercepts for sex work venue and FSW

t 3-level linear mixed model with random intercepts for sex work venue and FSW

§ Represents the change in the outcome for the control group (SHOUT) across follow-up (baseline to 6 months,

baseline to 12 months)

# Represents the additional change in the outcome over follow-up (baseline to 6 months, baseline to 12

months) for the WHISPER group compared to the control group (relative difference in odds for LARC and dual

method use and mean difference for knowledge score).
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Chapter 7: Integrated discussion

This thesis aimed to improve FSWs’ sexual and reproductive health, by addressing knowledge
gaps about the risks of unintended pregnancy in this population, and developing and testing an
mHealth intervention for FSWs in Kenya to prevent unintended pregnancy. In this thesis I have
presented novel methods for understanding and addressing unintended pregnancy among
FSWs. The systematic review in Chapter 2 represents the first attempt to develop a pooled
estimate of unintended pregnancy incidence. WHISPER is the first reproductive health mobile
phone intervention to be evaluated in this population, and the WHISPER or SHOUT study
utilised an innovative design for testing an mHealth intervention, and for conducting
randomised controlled trials in this population. This trial provided critical evidence of FSWs’
contraceptive practices and needs, of methods to stimulate demand for contraception, and of
the potential shortfalls of implementing single-modality demand-generating interventions in
isolation. In this chapter, I present an integrated discussion of the key findings and implications
of this research, and propose recommendations for addressing ongoing knowledge gaps and for
improved models of care for FSWs that incorporate both prevention and service delivery

components.

7.1 Key findings and their implications

7.1.1 Female sex workers in Kenya had higher implant use, and lower unintended

pregnancy incidence, than expected

The incidence of unintended pregnancy among WHISPER or SHOUT trial participants, presented
in Chapter 6, was 15 per 100 person-years, which is certainly high by global and regional
standards. Bearak et al., using a Bayesian hierarchical model, calculated an incidence of
approximately 6.5 per 100 women-years among women in developing countries and 11.2 in
East Africa in the period of 2010 to 2014.[44] These figures are now likely to be lower still,

given downward trends.

Nonetheless, our measurement of incidence is considerably lower than the pooled estimate
among FSWs calculated from the most relevant studies in the systematic review, 27.1 per 100
person-years (Chapter 2). The studies in this meta-analysis took place between 2006 and 2009,
so itis reasonable to assume that incidence would have decreased since that time
corresponding to the general population decrease, however the magnitude of the difference was

unexpected. The WHISPER or SHOUT study provides a more accurate measure of incidence than
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those in the systematic review, because of higher methodological quality. In particular,
pregnancy incidence was the primary outcome measure, pregnancy intention was measured
with a validated scale, and the sample was randomly selected, which were issues that affected

the quality of studies in the systematic review.

The lower than expected unintended pregnancy rate in Kenyan FSWs may be attributable to a
large increase in implant use in the last decade. In a cohort study conducted in Mombasa in
2006-2007, less than five percent of FSWs were using implants,[38] compared to 23%
(weighted estimate) in our study at baseline in 2016-2017 (Chapter 5). Similarly, all but
one[231] of the African studies in the systematic review reported very low LARC use (Chapter
2). Again, the WHISPER or SHOUT estimate is likely to be more externally valid due to the
random sampling methodology, but the apparent fourfold increase occurred in parallel to a
similar increase in the general population in Kenya over the same period, and a concerted effort

by the Kenyan government to improve supply of long-acting methods (described in Chapter 1).

Comparison of method mix between FSWs and the general population reveals a similar
distribution apart from a much higher reliance on condoms by FSWs. Figure 1 presents the
distribution of methods among women currently using contraception from a national stratified
cluster survey in Kenya in 2017[62, 232] and the WHISPER or SHOUT participants at

enrolment.4

4 Proportions and denominator for the WHISPER or SHOUT sample differ from the results in Chapter 5, as the
latter reports prevalence of each method in the full sample rather than among women reporting current
contraceptive use. Note that the Kenyan sample includes all women aged 15 to 49 years currently using
contraception, regardless of pregnancy intention.
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Figure 1: Contraceptive method mix in Kenya in 2017[62] and among FSWs from the WHISPER or
SHOUT study at enrolment (inverse probability-weighted percentages; n=852).
Condom and emergency pill refer to those using only these methods. Natural/traditional includes both modern

fertility awareness based methods and traditional methods (e.g. withdrawal, rhythm and herbal).

Implants have overtaken injections as the most used non-barrier method among FSWs,
suggesting that FSWs both have a demand for long-acting methods, and are accessing family
planning services that provide these methods. While the extensive use of condoms is
understandable in a population with more partners and higher HIV risk than the general
population, it is concerning that a substantial proportion of FSWs are relying on condoms alone

for pregnancy preventions.

®> The women included in these data are those who nominated condoms as their only current method of
contraception (n=317). An additional 19 women reported not currently using contraception, but later stated
that they had used condoms in the last month. The former measure of condom use was considered more
appropriate for comparing method mix with the national survey, which asks about condoms used for the
purpose of pregnancy prevention. The latter measure was used in the analysis presented in Chapter 5,
accounting for the discrepancy between these two analyses.
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7.1.2 Despite improvements, female sex workers continue to have substantial sexual

and reproductive health needs

Although changes over time in implant use and unintended pregnancy are promising, demand
for contraception remains high among FSWs in Kenya, with less than 1% of women who
underwent screening for WHISPER or SHOUT reporting wanting to get pregnant in the next
year (similar to the 4% planning pregnancy in an earlier study[38]). At baseline, over one-third
relied on condoms alone for contraception, 55% were using modern contraceptives other than
condoms or emergency pills, and only one quarter were using dual methods, indicating
substantial ongoing unmet need (Chapter 5). While the use of short-acting methods and
condoms increased with the WHISPER intervention (7.1.4), the magnitude of this increase was
not sufficient to substantially reduce unmet need. The perspectives of FSWs captured during
formative research for WHISPER (Chapter 3) confirmed that family planning and unintended

pregnancy are considered high priorities by this population.

Use of intrauterine devices

[UDs are a glaring example of underuse of an effective and reliable method, with baseline
estimates of only 2% of FSWs currently using IUDs (Chapter 5). [UD use remains similarly low
in the general population in Kenya, accounting for 2.4% of women using contraception (Figure
1). Key opinion leaders in Kenya believe that the main barriers to IUD uptake are: myths about
[UDs among both the general population and health providers; lack of training for providers;
and insufficient commodities or clinical resources for insertion and removal.[56] Insufficient
training for family planning providers, low knowledge, and provider bias have similarly been
nominated as barriers by the Ministry of Health.[233] These views are reflected in qualitative
work with FSWs[38] and support the hypothesis in Chapter 5 of this thesis that supply-side
issues are critically impacting IUD uptake. Furthermore, IUDs were historically not supported in
Africa, and the early domination of the method mix by injectables precluded the later adoption
of less familiar methods (unless they are technologically novel, like implants[234]).[235] The
rapid uptake of implants by FSWs over approximately the same period that they increased in
the general population reflects the existing demand for longer acting methods among FSWs, and

hints at the additional benefit that could be gained from increasing program support for [UDs.

The main disadvantage of the copper IUD is the risk of heavy bleeding[59], which could worsen
existing risks of anaemia (Chapter 4). Therefore, the introduction of hormonal IUDs into the
Kenyan method mix could be particularly beneficial,[236] with arguably greater benefit for sex

workers for whom menstrual bleeding may interfere with work[56] (Chapter 5). A study of

140



CHAPTER 7

postpartum women in Kenya found that the hormonal IUD was much more popular than the
copper method when given the choice, and continuation was high.[237] Nonetheless, copper
[UDs are cheap, popular in many countries,[235] and are less likely to cause irregular bleeding
than implants,[59] and are a good option for women preferring to avoid hormonal
contraception. FSWs in Kenya have voiced concerns about hormonal contraception because of

the potential impact on libido.[38]

Condom use with non-paying emotional partners

Less than one third of FSWs who had non-paying emotional partners (described as boyfriends
or husbands in this study) were using condoms consistently with these partners at baseline.
This is similar to rates in other studies,[2, 41, 107] and reflects the barriers outlined in Chapter
1, in particular the level of control over relationship decisions exerted by men, related intimate
partner violence, and the desire of sex workers to demarcate emotional from commercial
relationships in which condom use plays a symbolic role. It is disappointing that the WHISPER
intervention did not influence this behaviour, given a deliberate attempt was made to illustrate
its importance through SMS role model stories, and to address partner-level determinants such
as couples’ communication and violence. However, these attempts were clearly insufficient to
influence an entrenched behaviour largely outside of FSWs’ control, and our experience reflects

that of other condom promotion studies.[31, 140, 141]

This is an ongoing and critical concern for FSWs which undermines their attempts to prevent
STIs and pregnancy, regardless of how well they can adopt these behaviours with clients. It is
particularly worrying given high rates of non-paying partner concurrency; 11% in this study
reported sex with more than one boyfriend or husband in just the past week (Chapter 5), and
their boyfriends are similarly likely to be engaged in relationships with others. Evidence from
Kenya, India and Mexico indicates that emotional partners of sex workers have high rates of

partner concurrency, with both commercial and non-commercial interactions.[110, 112, 238]

Other sexual and reproductive health needs

In addition to contraceptive needs, the baseline analysis in Chapter 5 highlighted other areas of
significant concern for FSWs in Kenya. In particular, violence was very common, with 60%
reporting either physical violence or forced sex from any partner in the previous year. Alcohol
use was also common and had a direct impact on sexual risk behaviour, with 12% of women
reporting having unprotected sex while drunk in the previous week. It was therefore
appropriate that content domains of WHISPER included alcohol and violence. The impact of the

intervention on these measures is an important subject for future analyses.
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7.1.3 SMS is a highly feasible and acceptable means of reaching female sex workers

Formative research described in Chapter 3 indicated that WHISPER content and format was
acceptable, and that SMS was a feasible (and preferred) means of delivery. FSWs involved in the
workshops and interviews were highly engaged, felt that the content reflected the reality of
their experiences, and were prompted to spontaneously discuss the content. These findings
were confirmed in the RCT. Acceptability was evident in the very low number of withdrawals
(only two of whom did not want to receive the messages; the other three had to withdraw for
privacy reasons), high rate of engagement with the on-demand system (55%) and frequent
reports of sharing and discussing messages. It was also apparent from anecdotal reports from
the research team, who received positive feedback from many participants. They were even
approached in person by women who wanted to continue receiving messages when they had

changed phones or experienced technical errors.
Feasibility of delivering ‘push’ SMS

It was feasible to deliver SMS to FSWs and to incorporate the different type of messages into the
intervention. The main indicator of this was a high overall receipt of messages, with a median of
127 (out of a total of 137) being sent to each participant. Loss, breakage and theft, or change of
phone number, did present a barrier, as has been described elsewhere[167, 239]; this is likely
to be a particular issue for itinerant populations and those subject to greater risk of personal
crime. However, even the women that changed phone numbers during the trial (11%) received
a reasonably high median number of messages (80). Further, the cluster design meant that
participants who missed messages could view them on the phones of peers from the same

hotspot; it is conceivable that this occurred given the high rate of sharing.

Feasibility of the interactive on-demand menu

Arguably, the on-demand component of WHISPER was not feasible to operate for all
participants. Nearly three-quarters made some attempt to engage but not all did so successfully.
Half of all women sent a message consisting of text rather than one of the eligible numeric codes
needed to elicit a response. In some cases this was a direct question or comment about the
messages, and in others it was an incorrect attempt to retrieve a pull message (for example
typing the letter ‘O’ instead of the number zero). These inputs triggered an error message which
explained how to engage successfully and provided emergency contacts (the error message was
incorporated as a result of iterative testing during intervention development; Chapter 3). This

did seem to work for many women, as 60% of them went on to successfully use the pull system.
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However, 19% of the whole sample only ever sent in erroneous text content. This suggests that

the pull system required a greater level of SMS literacy than was possible for some women.

Technical complications

There were a number of technical difficulties encountered with the SMS distribution platform
which threatened the feasibility of the intervention and need to be considered in future mHealth

programs; these are discussed in 7.4.1.

Nonetheless, the feasibility and acceptability data from this RCT support the use of SMS to
engage with FSWs generally, and to provide SRH information specifically. While it is not perfect,
it remains a critical way to reach this disparate and mobile population, particularly as mobile

phones and internet are increasingly used for client solicitation.[6, 8]

7.1.4 SMS is effective at improving contraceptive knowledge and some behaviours

Analysis of RCT results (Chapter 6) revealed that the WHISPER intervention resulted in
improved contraceptive knowledge. Many SMS interventions with other populations have
shown promise in increasing knowledge, including of contraception (Chapter 1), and this study
confirms that the same impact is observed with FSWs in Kenya. The magnitude of the change
was modest; based on modelled probabilities, the knowledge score increased from 3.9 to 4.5
(out of 6) in the intervention group compared to 4.0-4.3 in the control group. However, the
knowledge questions were well answered at baseline and the scale may not have been a
particularly sensitive measure for capturing knowledge. It is likely that we would have seen a
change of greater magnitude had we used a more discriminating scale. However, few validated
scales have been developed for measuring contraceptive knowledge. One has been validated in
the USA,[240] but it is very specific to the method-mix and health system in that country and is

not applicable to the Kenyan context.

As proposed by the WHISPER program logic (Figure 2) and underlying social cognitive theory,
the improvements in knowledge in turn led to behaviour change, with greater improvement in
dual method contraceptive use in the intervention group compared to controls. Notably, the
behaviours that changed were short-term and largely within the woman'’s control: condom use
with clients and use of shorter-acting non-barrier contraception (injections and pills). This
suggests that knowledge, an individual-level determinant, can positively impact individual-level
behaviours, but may be limited in impacting behaviours that are subject to strong influences at

other social ecological levels, like condom use with non-paying partners and LARC use.
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A preliminary assessment of the effect of exposure on secondary outcomes indicates that the
effectiveness of WHISPER on both knowledge and dual method use was limited to women who
received more than 100 messages, and was not significant for those who received 100 or fewer
(not shown). This suggests that a further increase in duration or frequency of exposure may

have resulted in greater improvements in these measures.

FSWs’ reporting of contraceptive behaviours could have been influenced by social desirability
bias. However, this is unlikely as only selected behaviours changed, and not those that were

most strongly encouraged by the intervention (i.e. use of LARCs).

Intermediate Biological
outcomes outcomes

Intervention

domains

Contraception

SRH knowledge,
attitudes, norms Incidence of
and self-efficacy unintended

pregnancy

(emphasising LARCs)

Dual protection
strategies
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control
HIV and STIs - .
SRH health service Incidence of HIV

seeking and
GBV, stigma and utilisation

rights

Incidence of STls

Alcohol and drug use

" Contraceptive use: |
LARCs

Service utilisation

and access

Figure 2: WHISPER program logic

[t is possible that the intervention had some influence on higher-level determinants in the social
ecological model described in Chapter 1 (section 1.5), just not sufficient to alter more resistant
behaviours such as condom use with emotional partners and LARC use. At the interpersonal
level, clients have significant physical and financial power over the commercial sex interaction,
yet there are strategies that FSWs can use to counter this, and the promotion of these strategies
in WHISPER messages may have worked to improve condom use with clients. For example, in
one role model story the character defuses pressure to forgo condoms by introducing humour
into the interaction. Other characters are firm but friendly with their clients and demand

payment prior to sex. For more detail, see the full message schedule in the Appendix 1.
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Several messages emphasise FSWs’ right not to be subject to violence or sexual coercion.
Messages about violence and rights played particularly well with women in the formative
research phase of WHISPER and seemed to improve their self-efficacy and sense of
empowerment (Chapter 3). This qualitative research also found that WHISPER messages
triggered a sense of community, and they may well have enhanced community cohesion,
operating at the structural level to counter the potentially divisive pressures from clients,
partners and the broader community. Figure 3 illustrates how messages targeting different

social-ecological strata could have impacted on condom use with clients.

_’_..--""'-_—f Community cohesion

[ Empowerment ] among sex workers

J Pressure from
clients to forgo
condoms

\ Strategies to resist client
\ pressure and improve
communication

1+ Use of condoms
with clients /

Figure 3: Social ecological model of health illustrating potential interpersonal-level (green) and

structural-level (blue) influences on condom use with clients resulting from WHISPER

In the next steps for this study, it will be important to examine other intermediate outcomes
such as attitudes and self-efficacy, to see if they too were impacted by WHISPER and may have
contributed to the observed changes in behaviour. It would also be instructive to analyse
outcomes that reflect change on higher socio-ecological levels, such as relationship control and

health service utilisation.

7.1.5 WHISPER had no impact on long-acting reversible contraceptive use or
unintended pregnancy, suggesting that there are limits to what can be achieved

with an SMS health promotion program for female sex workers

Despite the benefits of the SMS intervention on short-term user-controlled behaviours, there
was no impact on LARC use, which was the main behavioural outcome of interest, or in turn on
pregnancy incidence, the primary biological outcome. The as-treated analysis showed that

receipt of more messages did not alter these results (Chapter 6). A perinatal mHealth
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contraceptive intervention conducted in Kenya in 2016 was similarly successful in improving

use of effective methods overall, but not LARCs specifically.[241]

While knowledge may impact on the decision to use contraception, the choice of which method
to use may be driven more by accessibility of methods, control over their use, and the
orientation of health services (in other words, more structural or distal factors). Choosing
methods with lower effectiveness because they are easier to access, dramatically limits the
potential to lower pregnancy rates (for example, pregnancy is around thirty times more likely
among injection users than implant users in one year; Table 1, Chapter 1[55]). The changes in
contraceptive behaviour by WHISPER participants were insufficient to modify their risk of
unintended pregnancy over one year, not only because these changes consisted of modest
uptake of relatively less effective methods, but also because pregnancy was relatively

uncommon and conception is a time-critical event that can only be detected after several weeks.

The higher-than-expected implant use at baseline meant fewer women may have been receptive
to the messaging about LARCs than predicted, and hence there was less potential for impact on
LARC uptake. This raises the question of whether the intervention was effective for women not
using LARCs at baseline (590 participants). However, an exploratory sub-analysis revealed that
it was not, with no impact on unintended pregnancy in this group (hazard ratio for SRH group

0.88 CI 0.58-1.33; p=0.5).

Supply-side barriers to long-acting reversible contraceptive access

As described in Chapter 6, LARC use (like condom use with emotional partners) is more
strongly affected by multi-level influences than shorter-term methods. Structural interventions,
particularly those impacting on the supply of LARCs and their availability for FSWs, are needed

alongside demand generation.

In the case of IUDs, this will necessarily involve addressing many of the barriers that affect [lUD
coverage in Kenya as a whole (described in 7.1.2), particularly provider bias against IUDs,
insufficient provider training, and reliable commodity and equipment supply. For implants, the
reasons for lack of uptake may be less obvious, but may include inability of providers to meet
increasing demand, stigma towards sex workers, and inaccessibility of existing providers for
FSWs. National facility data[65] combined with baseline findings from this study (Chapter 5)
suggest that both implants and IUDs are mainly available from public health facilities and
occasionally from private facilities. FSWs in our study obtained the more widely-available short-

term methods from private suppliers, suggesting they are preferred to public facilities; this is
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consistent with other research and may be due to more convenient locations, shorter wait

times, and greater perceived quality of private providers.[32, 84, 120, 127]

Very few FSWs obtained any methods apart from male condoms from sex worker drop-in-
centres, despite these centres previously being reported as the preferred way to access
care,[127] and increasingly attended by FSWs in Mombasa and throughout Kenya, according to
national surveys.[27] This suggests that drop-in-centres are not providing family planning
services to the extent that is recommended or implied by national policy documents.[211, 228]
The research team was informed that all methods were available from the drop-in centres in
Mombasa, however later in the study this became less apparent and detailed information was

difficult to obtain.

The result is that FSWs are largely restricted to obtaining LARCs through mainstream
government services, where they may be subject not only to existing IUD-specific barriers, but
also logistical barriers (e.g. long wait times), stigma towards sex workers,[120] and bias against
providing LARCs for young or nulliparous women. These structural barriers are sufficient to
prevent behaviour change even though WHISPER may have increased demand for LARCs.
Unfortunately we did not collect data that would allow us to assess whether demand for LARCs
increased, but qualitative research would be useful for determining whether this was indeed the

case.

Experiences using contraception and the role of counselling

Adverse effects were very common for all methods of contraception in the WHISPER or SHOUT
cohort, reported by up to 90% of participants (Chapter 5). Cessation was also high and mainly
as a result of adverse effects, in the order of 34% for implants and 60% for pills, injections and
[UDs. Very different results were reported in the recently completed ECHO trial, which
compared HIV and pregnancy incidence among women using implants, copper IUDs and
injections in three African countries. Discontinuation due to side effects was low (4-9%) for all
three study arms.[242] The difference is at least in part due to 3-monthly contraceptive
counselling and clinical management of contraceptive side effects in the ECHO trial. A greater
emphasis on counselling as a fundamental part of family planning service provision, to manage
expectations of known side effects and how these can be addressed, could have significant
positive impact on women'’s experience and contraceptive coverage and continuation.[97, 98,
243] Furthermore, this information could be reinforced with greater frequency by peer

educators and digital technologies.

147



DISCUSSION

WHISPER messages provide an example of how to deliver this content digitally, particularly the
pull menu, which includes detail on the side effects of each method (Appendix 1). However, it
was not possible to analyse the extent to which access to such information in digital form was
able to allay women’s concerns or improve continuation. Most likely, personal contact is
important in relaying this clinical information,[149, 150] at least at the outset. Digital
information on side effects may be better provided in push form (to cover those women who
were less able to access on-demand content) but tailored to the woman’s method and
circumstances, as was done by Harrington et al for postpartum women and couples in

Kenya.[241]

Another approach that has been used to complement health provider counselling in the USA is
mobile applications providing contraceptive information for women in family planning clinic
waiting rooms. Sridhar et al[184] found that knowledge of contraception, and selection of
LARCs, was the same among those who used an mHealth waiting room application compared to
those who had a one-on-one health educator session prior to their physician appointment. A
similar application was effective in improving knowledge of LARCs and intention to use them 3
months after the consultation, but did not impact LARC uptake.[183] While these were non-
representative samples of women already seeking contraception, and not replicable in an LMIC
context, the results suggests that mHealth alongside or in conjunction with face-to-face
counselling could be an efficient way to provide sufficiently detailed information for FSWs to

make informed and longer lasting choices.

Implications for mHealth interventions to increase long-acting reversible contraceptive use

Digital interventions have been widely used to generate demand for health commodities and
services, but are often implemented without measuring their health impacts.[153, 168]
WHISPER or SHOUT remains a rare example of a rigorously conducted RCT that evaluates the
impact of a digital intervention on stimulating demand for contraception in a low-income
context. Given the modest results for short-acting methods and the lack of evidence for impact
on LARCs and unintended pregnancy (despite high engagement with the intervention), this trial

questions the rationale for mobile phone health promotion interventions conducted in isolation.

The literature review in Chapter 1 outlined aspects of previous mHealth interventions that have
made them effective at modifying SRH behaviours: intensive frequency or duration of
messaging, bidirectional modality, tailoring to personal characteristics, theoretical basis and
participatory intervention development, illustrated by studies in Kenya,[176] Malawi[177] and
the USA,[170] for example. There are a few exceptions of simpler interventions being effective,

but these have taken place in high income countries with strong health service infrastructure,
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and impacts have still been limited; for example, a short unidirectional SMS intervention in
Australia impacted sexual health seeking, but not condom use, among young Australian
women.[189] We made a concerted effort in intervention development to incorporate as many
of the effective components listed above as possible into WHISPER. However, this was still
insufficient to modify LARC behaviours. The only mHealth intervention identified that has been
successful at improving LARC use was implemented with women post-abortion in Cambodia,
and combined voice messaging with phone counselling and expedited links to LARC insertion
services.[172] In other words, compared to WHISPER, it involved in-depth personal interaction

and a supply-side initiative to improve access.

The combination of these findings indicates that any future mHealth interventions to increase

LARC use among FSWs should:

1. Continue to utilise the more effective mHealth approaches that are already features of
WHISPER, such as bidirectional messaging, longer duration and intensity, theoretical
basis and participatory development;

2. Incorporate interaction with a real person, either via phone-based counselling or by
stronger linkages to face-to face counselling; and

3. Be combined with other pregnancy prevention approaches that address both demand-

and supply-side barriers.

The benefits of integrating mHealth with other prevention approaches will be greater for
populations like FSWs that face entrenched supply-side and demand-side barriers to
contraceptive use. Recommended models for a combined prevention approach are discussed

below (7.5.3 and 7.5.4).

7.2 Methodological implications of measuring unintended pregnancy

incidence

7.2.1 Measurement of pregnancy incidence

The primary outcome measure of the WHISPER trial required measurement of both pregnancy
incidence and pregnancy intention. Pregnancy was defined by a combination of urine pregnancy
testing and self-reporting of pregnancies that had occurred in the last six months. While self-
reporting may underestimate pregnancy,[244] we only had the resources for 6-monthly urine

tests, so chose to supplement these with self-reporting to detect interim miscarriages and
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abortions. This also allowed women who attended their 12-month, but not 6-month, visit, to
report pregnancies that had not been captured at six months; there were nine women in this
category. Moreover, frequent urine testing may overestimate incidence by detecting early
subclinical pregnancies,[245] so our combined outcome is likely to be a reasonable method of

estimating the population incidence.

One finding from the systematic review was that duration of study can influence the calculated
incidence rate. In the meta-analysis, higher incidence was observed in studies of shorter
duration, most likely because the women at highest risk of pregnancy fall pregnant early, and
are then censored (removed from subsequent analyses), leaving a progressively lower risk
group over time. This was the case in our study, although the effect was not particularly
pronounced; an exploratory analysis revealed that the full cohort had an incidence of 16.3/100

person-years in the first six months, compared to 15.1 over the full 12 months.

7.2.2 Measurement of pregnancy intention

As discussed in the introduction to this thesis and the systematic review (Chapters 1 and 2), the
intention to conceive is complex and subject to a woman'’s emotional, physical and financial
readiness, as well as considerations of her partners’ and families’ expectations and desires.
Contrary to implications of the categories ‘planned/unplanned’, ‘intended /unintended’ and
‘wanted /unwanted’, intentions can rarely be neatly categorised as positive or negative, and are
often ambivalent or fluctuating.[21, 246] For FSWs, the presence of both paying and non-paying
sex partners, the need for greater emotional and financial support which may be secured from
the father of one’s child, and contradictory stigmas against both motherhood and childlessness,
further complicate this decision.[17, 38, 76, 108] The systematic review presented in Chapter 2

demonstrated that few studies of FSWs ask about their pregnancy intentions.

The field of research dedicated to measuring pregnancy intention is still relatively new. Most
studies measure intention with a single retrospective survey question about whether the
current or most recent pregnancy was wanted, derived from the Demographic and Health
Surveys.[22] Women are more likely to retrospectively report their pregnancy as ‘unplanned’
than ‘unwanted’[247], perhaps to rationalise regret or mixed feelings after becoming pregnant
and giving birth. Asking about pregnancy intention prospectively may be less subject to bias and
rationalisation,[247, 248] however this fails to acknowledge the fact that many women who
unexpectedly become pregnant are genuinely happy with the event.[21] More nuanced
measures of intention have been developed, for example the London Measure of Unplanned
Pregnancy (LMUP), a scale that considers a woman's desires, use of contraception,

communication with her partner and practical steps taken to prepare for pregnancy. The LMUP
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was developed in a high-income setting,[249] but has been validated for use in India[250] and
Malawi.[22] It had not been used with FSWs prior to the WHISPER or SHOUT study, but has
since been used with FSWs in Uganda.[81]

We collected two forms of data on pregnancy intention: a prospective question asked at each
time point for all non-pregnant women, and an adaptation of the LMUP asked for each reported
pregnancy (Appendix 2). The LMUP was chosen to measure the primary outcome because it was
considered to have greater internal validity, the data was more complete, and the prospective
measure could have been asked up to five months before conception. Nonetheless, some of the
sensitivity of the LMUP is likely to have been lost because a dichotomous measure was needed
to classify intended and unintended pregnancies. This necessitated the use of an arbitrary cut-
off point (between a score of nine and 10 out of 12) according to the advice of the developers of

the LMUP (email communication with G. Barrett, October 2018).[251]

Fewer pregnancies were classified as unintended by the LMUP (84%) compared to the
prospective measure (95% reported as unintended or fluctuation intentions). Future analyses
could investigate the circumstances under which FSWs’ intentions differed by the two
measures, for example they may have been less discrepant if the prospective data was collected

around the time of conception.

7.3 Strengths and limitations

7.3.1 Strengths of the study design

The key strengths of this research lie in the methods used to both design and evaluate the
WHISPER intervention. As the first RCT to test an mHealth intervention with FSWs, and one of
only two RCTs identified that has measured the impact of a contraceptive intervention for FSWs
on pregnancy rates,[74] it is uniquely placed to provide insight into: the feasibility of using SMS
with this population; the extent to which SMS can be effective at changing behaviour and
biological outcomes; and the facilitators and barriers for reducing unintended pregnancy risk
among FSWs. The protocol for this study was published (Chapter 4) to ensure transparency of
reporting and to allow other researchers to replicate these methods or modify them as

appropriate.
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Random sampling

The sampling strategy, in which sex work venues were randomly selected from a known
sampling frame, was an innovative way of obtaining a representative sample of FSWs, which is
notoriously difficult in hard-to-reach and mobile populations. As one of the few cluster-random
samples of FSWs, prevalence estimates from the study at baseline are likely to be more
representative of the FSW population than previous estimates, and will be useful for guiding

programs, policies and service provision for FSWs in Kenya.

Clustering

Cluster rather than individual randomisation has been recommended for conducting
intervention studies with FSWs, to account for inevitable peer-to-peer interaction within sex
work venues.[31] In our study, the random allocation of venues to either the WHISPER or
SHOUT arm was effective in minimising contamination between the two groups, and facilitated
social diffusion because women at each hotspot shared and discussed the same message
content. While FSWs may have unstable housing arrangements[252] and need to travel
frequently, their relative attachment to specific venues in Mombasa where they solicit and meet
clients facilitated this methodology. This is a good model for other populations of sex workers
that are predominantly venue-based, but would not be feasible where sex workers move more

flexibly between sites or work predominantly from home.

Parallel interventions

The use of two parallel mHealth interventions essentially allowed two RCTs to be conducted
simultaneously; the impact of the SHOUT intervention on nutrition outcomes will be analysed in
the near future. This represented an efficient way of assessing two priority health areas within
this population that are both understudied. Utilising a parallel intervention is an ideal way of
minimising the retention bias that can occur in mHealth trials when the control arm receives
either no messages or fewer messages with non-consequential content. In our case, measures of
engagement and acceptability (for example, use of pull messages) were equal across the two
arms, indicating that WHISPER and SHOUT were equally interesting and relevant to
participants, making the SHOUT arm an ideal comparator for WHISPER. A similar approach was

used in Australia to compare sexual health and sun safety behaviours[192].

The challenge of this method is identifying health topics that are unrelated but of equal
importance to the population of interest. SRH and nutrition are largely mutually exclusive, but

there are some areas of potential overlap, in particular alcohol use. To minimise the risk of both

152



CHAPTER 7

interventions influencing alcohol use, we chose to limit alcohol messaging to the WHISPER arm,
because alcohol intake is a known strong determinant of sexual risk in this population.[91]
Nonetheless, the high engagement in both trial arms (as well as anecdotal reports from field
staff) confirmed that nutrition is as interesting to FSWs as SRH; had we chosen a comparison

topic with less relevance, we would have risked differential attrition in the two arms.

Participatory design

A key reason for the high acceptability of both WHISPER and SHOUT is the use of participatory
research methods to design both interventions. In the case of WHISPER, qualitative research
confirmed the relevance of the content, the feasibility of using different types of SMS messaging,
and the resonance of behavioural strategies adopted from combining social cognitive and
transtheoretical health promotion theories.[195] FSWs were instrumental in constructing role
model stories, adding tone, colour and appropriate language to the messages, and modifying

elements that were confusing, unrealistic or potentially risky.

7.3.2 Strengths of the research team and utilisation of local networks

Both the formative stage of this research and the trial itself capitalised on existing
collaborations between the international research teams and local partners in Kenya, and
utilised existing peer networks of sex workers. The study was implemented by the International
Centre for Reproductive Health Kenya, a non-government organisation that manages a large
peer education network and three drop-in-centres in Mombasa (expanded from two centres
during the trial). Their relationship with sex worker peer networks enabled them to recruit two
experienced community mobilisers to coordinate the recruitment and tracing of participants
and manage other peer educators to do this. This was an onerous task which could not have
been completed without the dedication of these two women, who remained with the project
from the early design phase until the completion of the RCT, and were critical to facilitating data
collection and ensuring clear communication between the study population and the research

team.

The trust that was established among the sex worker community, a community that
understandably feels some resistance to being involved in research that will not necessarily
translate to positive change, was largely due to the established relationships and respect for the
community mobilisers. The non-judgmental and respectful demeanour of the research staff,
including one researcher who had past experience in sex work, also improved participant trust
and confidence, which was important for minimising social desirability bias and improving

internal validity.[253]
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Capacity building for both peer educators and other local staff was an important part of the
implementation of this project. The local research staff had not worked on an RCT previously
and this provided an opportunity for them to expand their knowledge of research methods and
epidemiology. I lived in Mombasa for five months to coordinate the initiation of the RCT and this
provided an important opportunity to mentor and assist research staff in gaining new skills.
While there was some staff turnover, there were several core members of the team who
remained throughout, quickly developed many new competencies, and showed exceptional

dedication to the project despite sometimes difficult working conditions and long hours.

7.3.3 Strengths of statistical methods

The statistical models for analysing outcomes were selected to allow inclusion of as much
available data as possible, for example including more than one pregnancy per woman in the
primary analysis and including secondary outcome data from all time points. This ensured a

precise comparison of groups and minimised the risk of missing patterns in the data.

While the primary analysis measured instances of pregnancy within discrete time periods, the
model was offset for the duration between participant interviews, in effect making the duration
of these time periods flexible to account for late episodes of data collection for some
participants. This was a useful tool for correcting for the inevitable logistical challenges of a
mobile population attending at timely intervals despite multiple conflicting demands,

particularly when external events like flooding intervened.

Multilevel modelling of secondary outcomes was important for identifying a difference in the
change in each outcome over time between the two groups, allowing adjustment for small
baseline differences between the groups and inclusion of all follow-up data. For example,
contraceptive knowledge and dual method use were higher in the control group at baseline, and
the models accounted for this disparity, employing data from all time points to determine
overall trends. Were we to examine only the relative risk of dual method use at each time point,

we could not have detected this overall pattern.

7.3.4 Limitations

Power and sample size

Fewer unintended pregnancies occurred in the study than expected, hence the event rate in 