Supplementary Material

A. Theoretical framework for factors mediating uptake of HIV services among female sex

workers vs non-sex workers

Several theoretical models of the mechanisms for behaviour change have been successfully
applied to reduce risky sexual behaviour by individuals [1]. However, recognition of the
limitations of individual-level approaches to HIV prevention (such as to what extent condom
use is solely related to self-efficacy without consideration of gendered power dynamics) has
led to a growth in structural models for HIV risk [2]. Multilevel theoretical models draw on the
strengths of both individual-level focused models and structural models, but in delineating the
links between these levels have great potential power for theory-driven approaches to
combination prevention [3]. The Network-Individual-Resource Model (NIRM) for HIV
Prevention posits that membership of distinct social networks can attenuate or enhance
individual-level factors driving HIV risk [4]. For example, intense stigma and discrimination
frequently marginalises female sex workers (FSW) from wider society such that FSW may
occupy distinct social networks from non-sex workers (NSW). Therefore, various factors
relating these distinct social networks may mean that FSWs’ use of healthcare services may be
dissimilar to that of NSW. These factors comprise individual-level preferences and behaviours
as well as relations with peers, relatives and the community and the legal and socio-cultural
context. Drawing on a rich literature of multi-level theoretical approaches to behaviour change
and HIV transmission prevention [3-5], we describe a new framework (Figure S1) to explain

how intermediate factors at different levels may be associated with HIV service uptake in



testable relations in a Zimbabwean context, a subset of which are explored in this paper (Figure

1).

Supplementary Figure 1: Generalised theoretical framework for intermediate factors
mediating differential uptake of HIV services by female sex workers (FSW) compared to

non-sex workers (NSW).
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Influence of structural factors on uptake of health services

Structural factors include social, cultural, economic, legal and political contexts which shape
and frame behaviours, actions and norms of communities and agents [2]. In meta-analyses
evaluating barriers to retention and linkage to care, distance from testing facilities and costs of
transport have been identified as the most important obstacles [6], yet to what extent this is true
in FSW as well as NSW is unclear. Since FSW tend to most commonly live in more urban
areas than NSW [17] where facilities are most concentrated and more closely available, we
might expect distances and costs of transport to be different between FSW and NSW. However,
travel also incurs an opportunity cost for FSW who experience loss of earnings during the time
taken to travel [7] so this may attenuate their uptake relative to NSW. In addition, FSW often
migrate both internally and across national borders [8,9], often away from families even
including children. Mobility and migration affect uptake of services in complex ways that are
dependent on a variety of contextual factors (e.g. relative availability of services in source and
sink destinations, whether migration is internal, circular or international). Migration from high
to low prevalence settings is associated with lower HIV risk [10] but migrants are more likely
to be unaware of local services which can reduce access. In addition, circular migration can

interrupt treatment or cause delays in treatment [11].

Fear of social rejection and discrimination from positive HIV diagnosis often deters individuals
from seeking testing [7,12,13]. For FSW, this fear may be more intense because of higher rates
of HIV among FSW than NSW (see individual-factors below) and because they already

experience intense stigma and discrimination as a result of selling sex. Laws criminalising sex
work mean that sex workers are often subject to arrest and violence perpetrated by police
[2,14,15]. Such laws often intersect with gendered attitudes towards acceptable behaviour for

women, often compounding long-lived taboos around female promiscuity [16,17]. Such stigma
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frequently results in harassment [16] and can cause unnecessary delays to treatment from

healthcare workers [18] or deter FSW from accessing care altogether [19].

Influence of social factors on uptake of health services

Evidence for social factors influencing uptake is based on trials of various interventions to
encourage treatment initiation and adherence. In the wider community, mobilisation, group
membership and empowerment (either informal or formal) have been successful in
encouraging HIV testing and treatment through enhancing social capital (networks of inter-
group relationships that are socially enhancing) and self-efficacy [20,21]. Similar approaches
have been targeted towards mobilising sex worker communities (e.g. by uniting sex workers in
a common cause for health improvement, creating spaces for debate of new health information
and tackling powerful actors that actively disenfranchise sex workers through violence, stigma
or discrimination [22] have demonstrated substantial effectiveness in reducing HIV infection
and other STIs and increasing condom use [23]. An important component of community
mobilisation is the development and strengthening of social capital and facilitating
“transformative social spaces”. One approach to this is encouraging participation in community
groups. Such groups can have powerful positive impacts on risk behaviours and healthcare
seeking, by providing a critical dialogue of harmful social norms, providing emotional and
material support and by forming positive action plans and solidarity to mobilise them [21].
Conversely, they can also entrench negative norms and facilitate dissemination of false
information. It is unclear how community membership may have differential impact on FSW

and NSW in enhancing/attenuating service uptake.

Influence of individual and interpersonal level factors on uptake of health services
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A complex interplay of biological and behavioural factors drive differences in HIV risk in FSW
compared to NSW which in turn will influence their respective need for and exposure to HIV
services. Unsurprisingly, awareness and knowledge of HIV services have been identified as a
critical component to encouraging service uptake. Batona et al found FSW who had previously
undergone HIV counselling and testing (HTC) were more likely to become engaged with
services a second time and displayed less resistance to testing and initiation in the treatment
cascade [24]. A synergistic and reciprocal relationship exists between STIs (such as HSV-2
and bacterial vaginosis) and HIV such that acquisition of one can facilitate acquisition and
transmission of the other [25-27]. Unprotected sex with multiple sexual partners puts FSWs at
greater risk than NSW of symptomatic STIs and HIV. Consequently, FSW may be more likely
to access services than NSW to resolve these health concerns, not least because ill-health may
cause loss of earnings. Relatedly, greater perceived risk among FSWs may drive higher rates

of health service uptake [1,8].

For many women worldwide, initial exposure to HIV testing is via antenatal care services
(ANC). We might expect lower exposure to HIV testing through ANC for FSW for a couple
of reasons. First, since FSW have higher prevalence of HIV than NSW and HIV reduces
fertility [12] , we might expect incidence of pregnancy among FSW to be lower. Second,
pregnancy represents an opportunity cost for FSW (loss of earnings) and so they may be more

likely to take steps to avoid it (e.g. hormonal contraception).

A systematic reivew of barriers and faciliators to accessing ART care globally found a number
of individual-level barriers were influential including younger age, lower education level,
longer distances from clinics, higher transport costs, as well as inability to take time off work

and other time constraints [6]. In a previous study of sex workers in Zimbabwe, we found FSW
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were significantly higher educated, older and were more likely to live in urban areas where
facilities are more closely available. Differences in wealth of FSW compared to NSW may
mean they have different capacities to pay for healthcare-related costs [28]. Conversely, if sex
workers are less likely to live with children (either because they have no children or have
travelled to work), FSW may have lower childcare related expenditures than NSW which may

mean greater disposable income for healthcare-related expenditures [29].

High rates of mental health disorders in FSW have been attributed to discrimination and social
rejection as a result of their work, higher rates of violence (physical, sexual and emotional)
from clients, non-paying intimate partners, police and economic pressures to support
dependents [5]. Data from Zimbabwe suggest FSW have higher levels of mental ill-health than
NSW and that mental ill-health is linked to poorer adherence to ART [30]. In addition to the
fear of HIV positive diagnosis, disclosure as HIV positive connotes additional negative
consequences for FSW, it being undesirable for potential clients and potentially resulting in a

loss of earnings.

In frameworks for HIV risk, interpersonal factors include frequency and type of sexual
relationships and the negotiation of condom use therein [2,5]. Intimate male partners can
effectively control their female spouse’s access to HIV treatment, causing substantial treatment
delays [6,13] intimate partner violence has been linked to lower ART use and viral load
suppression [31] and for FSW having an intimate partnership can present a significant obstacle
to achieving viral suppression [32]. If NSW are more likely to have an intimate male partners
than FSW, we might therefore expect uptake among NSW to be more affected by the influence

of partners.



The impact of interpersonal factors on health-service uptake need not relate solely to sexual
relationships but may also be driven through social relationships. In HIV prevention, use of
peers has had important beneficial impact in enhancing knowledge of HIV risks, encouraging
condom use and reducing HIV/STI infections [33,34]. Use of peers to encourage uptake of
HIV care is less well studied. In India, a requirement to take a “buddy” or family member
before treatment was issued prevented FSW and MSM from accessing services [7] and peer-
led interventions may be limited if the social environment is not health-enabling [35].
Nevertheless, peers have been used with some success in preventing mother-to-child
transmission of HIV [36] and near-peers (health workers with shared cultural background with
clients) have been used in the US to significantly increase viral load suppression by helping
patients navigate non-integrated HIV care systems [37]. We hypothesis peer use of HIV care

as a potential factor to encourage service access.

. Shona Symptom Questionnaire

Mental health was assessed using the Shona Symptom Questionnaire (SSQ), a 14-item
questionnaire of ‘yes or ‘no’ questions, developed and validated in Zimbabwe in 1997 with the
aid of mental healthcare providers [38]. The SSQ quantifies psychological distress as a function
of somatic and psychological experiences over the week prior to interview. Using validated
cut-points indicating levels of psychological distress [38], a dichotomous variable (0/1) was
created with individuals with an SSQ score >7 (coded 1) as currently experiencing

psychological distress [30].



C. HIV testing amongst HIV+ women

Table S1: Factors contributing to the difference in uptake of HIV testing between

HIV-positive FSW and NSW, Manicaland Zimbabwe, 2009-2011

Socio-demographic

Intermediate

Intermediate

Bivariate Socio-demographic Sexwork Determinants Determinants Full Model
Sexwork
AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95% Cl
Female Sex Work
Sex Work NSW 379 (83.48%) 1 - - - 1 - - - 1 - 1 -
FSW 75 (16.52%) 151 0.85-2.70 - - 1.83 1.00-3.37 - - 1.02 0.51,2.05 1.14 0.56,2.35
Socio-demographic
Age-group
19-29 96 (21.15%) 1 - - - - - - - - - - -
30-39 178 (39.21%) 1.06 0.64-1.75 - - - - - - - - - -
40-49 126 (27.75%) 1.31 0.75-2.29 - - - - - - - - - -
50-58 54 (11.89%) 0.82 0.43-1.55 - - - - - - - - - -
Marital status
Never married 139 (30.62%) 0.52 0.18-1.52 - - - - - - - - - -
Married 9 (1.98%) 1 - - - - - - - - - - -
sDelr\JI;r;zccjj > 237 (52.2%) 090  053-154 - - - - - - - - - -
Widowed 69 (15.2%) 1.45 0.89-2.38 - - - - - - - - - -
Religion
Christian 238 (52.42%) 1 - 1 - 1 - - - - - 1 -
Spiritual 156 (34.36%) 0.93 0.60-1.42 1.00 0.65-1.55 1.02 0.66-1.58 - - - - 1.09 0.64,1.85
Other 48 (10.57%) 0.69 0.38-1.24 0.77 0.42-1.42 0.76 0.41-1.39 - - - - 0.79 0.38,1.63
None 12 (2.64%) 0.42 0.16-1.08 0.50 0.19-1.33 0.41 0.15-1.12 - - - - 0.33+  0.10,1.07



Socio-economic status

First (poorest)

tercile 284 (62.56%) 1 - . . . . . ) ) ) ) )

Second tercile 114 (25.11%) 1.31 0.82-2.10 - - - - - - - - - -

Third tercile 48 (10.57%) 1.08 0.58-2.02 - - - - - - - - - -
Residential area

Town 143 (31.5%) 1 - 1 ; 1 ) - _ . i} 1 )

Agricultural (27.53%) ) i i i

estate 125 ' 1.02 0.64-1.64 1.02 0.63-1.65 1.06 0.65-1.73 1.53 0.84,2.79

Roadside (17.4%) ) ) )

settlement 79 ' 1.61 0.93-2.79 1.46 0.83-2.54 1.52 0.87-2.67 2.25* 1.14,4.42

Subsistence (2357%) ) i i i

farming village 107 ' 1.20 0.69-2.10 1.09 0.61-1.93 1.13 0.64-2.01 1.47 0.70,3.10
Education

Primary or none 178 (39.21%) 1 - 1 - 1 - - - - - 1 -

Secondary or (60.79%) ) i i i

higher 276 ' 1.75 1.14-2.71 1.63 1.04-2.53 1.66 1.06-2.58 1.47 0.85,2.55
Children alive

None 102 (22.47%) 1 - - - - - - - - - - -

1 140 (30.84%) 1.15 0.68-1.96 - - - - - - - - - -

2 106 (23.35%) 0.91 0.53-1.57 - - - - - - - - - -

3 60 (13.22%) 0.95 0.50-1.82 - - - - - - - - - -

4+ 46 (10.13%) 1.65 0.73-3.73 - - - - - - - - - -
Intermediate Determinants
Knowledge about HIV risks

Good 395 (87.%) 1.28 0.75,2.18 - - - - - - - - - -

Poor 59 (13.%) 1 - - - - - - - - - - -
Risk perception for HIV infection

Own high-risk (12.11%) ) ) )

behaviour 55 ' 4 53*** 2.06,9.93 2.49* 1.06,5.84 2.47* 1.01,6.02 3.13* 1.22,8.08

Partner(s)' high- (29.96%) 8.05,62.6 ) ) ) 5.28,51.9 5.29,51.9 5.77,59.3

risk behaviour 136 D 22 46*** 8 16.57*** 3 16.58%** 8 18.51%** 5

(14.54%) 2.29,10.0 i i i
Other reasons 66 ' 4.78%** 1 3.22%* 1.47,7.07 3.22*%* 1.46,7.07 3.57** 1.59,7.99



None
Knowing PLHIV / died from HIV
0
1-2
3-4
5-6
7
STD symptoms in last 12 months
Yes

No

Sickness in last 12 months

HIV-related
illness

Other illness
None
Psychological distress
Yes
No
Pregnancies in last 3 years
One or more
None
Travel time to HIV testing facility
<30 mins
30 - 59 mins
60 - 89 mins
90 mins
Uncertain
Knowledge of ART

Yes
10

197

53
85
74
85
157

86

368

95
165
193

366
88

335
119

106
113
91
142

345

(43.39%)

(11.67%)
(18.72%)
(16.3%)
(18.72%)
(34.58%)

(18.94%)

(81.06%)

(20.93%)

(36.34%)

(42.51%)

(80.62%)
(19.38%)

(73.79%)
(26.21%)

(23.35%)
(24.89%)
(20.04%)
(31.28%)
(44%)

(75.99%)

1
2.23**
2.69**

3.15%**
2.72%**

1.80*

0.06***
0.10***

1.23

1.29

0.64
0.57
0.9
0.02%**

3.47%**

1.21,4.09
1.39,5.22
1.63,6.08
1.56,4.73

1.02,3.20

0.02,0.21
0.03,0.33

0.74,2.05

0.78,2.13

1.00,1.00
0.35,1.16
0.30,1.05
0.49,1.66
0.00,0.08

2.33,5.16

1.70
1.79
2.01+
1.18

0.63

0.14**
0.22*

0.58
0.53+
0.81
0.03***

1.21

0.82,3.52
0.82,3.88
0.93,4.34
0.60,2.33

0.31,1.25

0.04,0.49
0.06,0.78

0.29,1.12
0.26,1.06
0.41,1.61
0.01,0.13

0.74,1.98

1.7
1.79
2.01+
1.18

0.63

0.14**
0.22*

0.58
0.53+
0.82
0.03***

121

0.82,3.52
0.82,3.88
0.93,4.34
0.60,2.33

0.31,1.26

0.04,0.49
0.06,0.79

0.29,1.13
0.26,1.06
0.41,1.62
0.01,0.13

0.74,1.98

1.78
1.73
217+
1.18

0.67

0.12**
0.20*

0.50+
0.39*
0.65
0.02***

1.07

0.84,3.75
0.79,3.82
0.98,4.80
0.59,2.37

0.33,1.36

0.03,0.45
0.06,0.74

0.25,1.01
0.18,0.84
0.31,1.33
0.00,0.10

0.63,1.82



No 108
Stigma and discrimination (in the
community)
Yes 90
No 363

(23.79%)

(19.82%)
(79.96%)

1

1.27
1

0.77,2.11
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