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Abstract
Introduction: Sex workers are disproportionately impacted by the HIV pandemic across global contexts, in part due to social
and structural contexts of stigma and criminalization. Among women living with HIV, there is a dearth of longitudinal informa-
tion regarding dynamics of sex work engagement and associated social and health outcomes. In order to better understand
the social contexts and health needs of sex working women living with HIV, this study aimed to understand recent sex work
prevalence and its longitudinal associations with stigma, psychosocial and clinical HIV outcomes among women living with HIV
in Canada.
Methods: We conducted a three-wave prospective cohort survey at 18-month intervals with women living with HIV aged
16 and older in three Canadian provinces between 2013 and 2018. We used generalized estimating equations to examine
longitudinal associations between recent (past 6-month) sex work with three types of outcomes: psychosocial (recent violence,
recent injection drug use, hazardous alcohol use, clinical depression and post-traumatic stress disorder), clinical HIV (CD4
count and viral load) and stigma (HIV-related stigma, racial discrimination and gender discrimination). Equations were adjusted
for socio-demographic factors associated with sex work across all three waves: province, age, income, gender identity, sexual
orientation, education level, ethnicity and housing security.
Results and Discussion: Of 1422 participants, 129 (9.1%) reported recent sex work during at least one wave (82 at baseline,
73 at first follow-up and 32 at second follow-up). In adjusted analyses, recent sex work was associated with psychosocial
outcomes, including: past 3-month violence (adjusted odds ratio [AOR] = 2.47, 95% CI = 1.70, 3.60), past 6-month injection
drug use (AOR = 3.49, 95% CI = 2.21–5.52), hazardous alcohol use (AOR = 2.00, 95% CI = 1.04–3.89) and depression (AOR
= 1.51, 95% CI = 1.06–2.15). In unadjusted analyses, sex work was also associated with clinical HIV outcomes and gender
discrimination, but not racial discrimination/HIV-related stigma.
Conclusions: Among women living with HIV in Canada, sex work engagement is dynamic, and sex workers are more likely
to report recent violence, recent injection drug use, problematic alcohol use and clinical depression. Violence prevention and
support, harm reduction, mental health promotion and sex work-affirming programs could be employed to optimize health and
rights for sex working women living with HIV.
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1 INTRODUCT ION

Globally, cisgender women sex workers have a 13-fold
increased odds of HIV infection than non-sex working coun-
terparts [1] and an overall HIV prevalence of 10.4% (95%
CI 9.5–11.5) [2]. Sex workers experience marginalization due
to social and structural contexts of stigma and criminaliza-
tion [3–6] that elevate exposure to violence [7], arrests and

incarceration [3,8]. Stigma is intersectional [9], meaning that
stigma towards sex workers can intersect with stigma towards
other socially marginalized identities, including gender, race
and HIV-positive serostatus [10,11].

Social and health inequities may be exacerbated for sex
workers living with HIV. A global review of sex workers living
with HIV reported varying prevalence of antiretroviral ther-
apy retention and viral load suppression [2]. A meta-analysis
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of 29 studies that categorized “hard to reach” persons living
with HIV as including sex workers, homeless individuals and
people who used drugs reported that this “hard to reach” sta-
tus was associated with reduced odds of optimal (>95%) ART
adherence [12]. In a systematic review of 10 studies with sex
workers living with HIV in Sub-Saharan Africa, factors such
as stigma and substance use were associated with lower link-
age to, and retention in, care and lower antiretroviral ther-
apy initiation [13]. In high-income contexts, sex workers may
also experience social disparities; for instance, a longitudinal
study in Vancouver, Canada found that sex workers living with
HIV reported a higher prevalence of food insecurity than HIV-
uninfected sex workers [14].

Intersecting stigmas [9], including HIV-related stigma, racial
discrimination, and gender discrimination, are understudied
among sex workers living with HIV, yet associated with poorer
quality of life [15] among women living with HIV (WLWH) in
cross-sectional studies in Canada. To better understand the
social contexts and health needs of sex workers living with
HIV, we examined longitudinal associations between recent
sex work and stigma, psychosocial and clinical HIV outcomes
among a cohort of WLWH in Canada.

2 METHODS

2.1 Study setting and population

This analysis draws on longitudinal survey data collected at
18-month intervals between 2013 and 2018 as part of the
Canadian HIV Women’s Sexual & Reproductive Health Cohort
Study (CHIWOS) in Ontario, Quebec and British Columbia,
Canada [16,17]. Peer Research Associates (PRAs) recruited
WLWH aged 16 years or older using purposive sampling
methods (e.g. word-of-mouth) and venue-based recruitment
(e.g. HIV clinics) [18,19].

2.2 Data collection

At each wave, PRAs administered surveys in-person, or by
Skype or phone for participants in rural locations, using a
web-based interface. Surveys lasted an average of 90–120
minutes. PRAs re-contacted individuals for follow-up study
visits.

We collected data on recent (past 6-month) sex work and
psychosocial (violence, injection drug use, hazardous alco-
hol use, clinical depression and post-traumatic stress disor-
der [PTSD]), HIV clinical (CD4 count and viral load) and
stigma (HIV-related stigma, gender discrimination and racial
discrimination) outcomes. We assessed socio-demographic
variables, including age, education (high school diploma or
higher vs. no high school diploma), sexual orientation (les-
bian, gay, bisexual or queer [LGBQ] vs. heterosexual), eth-
nicity (Indigenous, Black, White and other), marital sta-
tus (married, single, divorced/widowed/separated and other),
housing insecurity (dichotomous [yes/no]: monthly ability to
pay for rent/mortgage) and gross annual household income
(<$20,000 CAD, $20,000–40,000 CAD and >$40,000 CAD).

Recent sex work was assessed with the question: “In the past
6-months, have you been provided with any of the following

in exchange for sex? (money, drugs, shelter, food, gifts, clothes,
services).”

To assess psychosocial outcomes, we asked participants
whether they had: experienced any form of physical, verbal,
controlling or sexual violence (yes/no) in the past 3 months;
and/or used injection drugs (yes/no) in the past 6 months. We
used the 3-item Audit-C scale to assess alcohol use, with a
cut-off score of 8 or higher indicating hazardous alcohol use
(current study Cronbach’s alpha = 0.57) [20]; the low relia-
bility may be due to the small number of items [21,22]. We
assessed clinical depression using the Center for Epidemiologic
Studies Depression 10-item Scale (CES-D 10) dichotomized
with a cut-off score of 10 or higher indicating probable
depression (current study Cronbach’s alpha = 0.87) [23]. We
assessed PTSD (Waves 1 and 3 only) with the 6-item PTSD
Checklist Civilian Form (PCL-C) with a cut-off of 14 or higher
indicating PTSD (current study Cronbach’s alpha = 0.91) [24].

We assessed HIV clinical outcomes by asking participants
to report their latest CD4 count (categorized into <500 or
>500 cells/mm3) and whether their most recent viral load
was detectable (>50 copies/ml; dichotomous: yes/no). These
responses were validated against a subsample of participants
(n = 356) whose data were linked with laboratory data, where
we found high positive prediction (93.7, 95% confidence inter-
val [CI]: 90.2–96.2) and negative prediction (80.4, 95% CI:
66.9–90.2) values [25].

We used the 10-item HIV Stigma Scale (HSS)-Revised to
measure HIV-related stigma, including personalized stigma, dis-
closure concerns, negative self-image and public attitudes
(current study Cronbach’s alpha = 0.85) [26]. To assess racial
discrimination (current study Cronbach’s alpha = 0.96) and
gender discrimination (current study Cronbach’s alpha = 0.94),
we used the 8-item version of the Everyday Discrimination
Scale (EDD) [27]. Gender and racial discrimination were only
assessed in Waves 1 and 3, not at Wave 2.

2.3 Statistical analyses

We first conducted descriptive statistics, independent sample
t-tests and chi-square analyses to compare participant charac-
teristics by recent sex work at each wave. Outcome variables
significantly associated with sex work during at least one wave
of data in bivariate analyses were considered for further anal-
yses. We used generalized estimating equations (GEE) with
an exchangeable correlation matrix (assuming equal correla-
tions between observations within person) and robust stan-
dard errors (reduces risk of error due to mis-specified matrix)
to examine longitudinal associations between recent sex work
(measured three times) with outcomes across the three sur-
vey waves [28,29]. At each wave, equations were adjusted for
socio-demographic factors (province, age, education level, sex-
ual orientation, gender identity, ethnicity, housing security and
income) associated with recent sex work at baseline. Prefer
not to answer/don’t know responses were treated as missing.
We used multiple imputation to impute missing covariates by
wave to ensure the comparability of unadjusted and adjusted
odds ratios [30]. We did not impute sex work or outcome vari-
ables; the GEE model maximizes the use of available informa-
tion by including all participants that had non-missing data for
each variable for at least one timepoint.
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Table 1. Socio-demographic characteristics of women living with HIV participants who reported on sex work at baseline in the

Canadian HIV Women’s Sexual & Reproductive Health Cohort Study (CHIWOS)

Sex work in the

past 6 months

(N = 82)

No sex work in

the past 6 months

(N = 1340) Missing Difference

Variables Mean (SD) or N (%) Mean (SD) or N (%) (N) p-value

Province <0.001

British Columbia 36 (44%) 320 (24%)

Ontario 30 (37%) 687 (51%)

Quebec 16 (19%) 333 (25%)

Age 38.49 (8.82) 43.09 (10.67) <0.001

Education – high school degree or higher 54 (68%) 1,134 (85%) 7 <0.001

Sexual orientation – LGBQ 26 (32%) 154 (12%) 5 <0.001

Gender identity – transgender woman 18 (22%) 36 (3%) 9 <0.001

Ethnicity <0.001

Indigenous 32 (39%) 286 (21%)

Black, African and/or Caribbean 4 (5%) 414 (31%)

White 41 (50%) 543 (41%)

Other 5 (6%) 97 (7%)

Marital status 2 0.001

Married 16 (19.5%) 438 (33%)

Single 57 (69.5%) 632 (47%)

Divorced/widowed/separated 9 (11%) 262 (19.5%)

Other 0 (0%) 6 (0.5%)

Secure housing 58 (71%) 1,212 (91%) <0.001

Household gross annual income (CAD) 23 0.009

Less than $20,000/year 63 (81%) 838 (64%)

$20,000–$40,000/year 11 (14%) 273 (21%)

Greater than $40,000/year 4 (5%) 190 (15%)

Abbreviations: LGBQ, lesbian, gay, bisexual or queer; SD, standard deviation.

We conducted a sensitivity check by re-running analyses
considering only participants who participated in all three
waves of data collection. Analyses were conducted in Stata
Version 15 (College Station, TX, USA) [31]. All p values are
two-sided and significant at the 0.05 level.

2.4 Ethical considerations

All participants provided informed consent before commenc-
ing the interview. Research ethics board (REB) approval
was provided by Women’s College Hospital, University of
Toronto, Simon Fraser University and the University of British
Columbia/Providence Health, and McGill University Health
Centre. Study sites with independent REBs also obtained their
own approval prior to commencing enrolment. Participants
received $50 CAD for participation in each survey.

3 RESULTS AND DISCUSS ION

In Wave 1 [W1], 1422 participants completed the survey;
socio-demographic characteristics of these participants are
reported in Table 1. Of the total sample, 1244 participants
were retained at Wave 2 [W2] and 938 at Wave 3 [W3]. A
total of 129 (9.1%) individuals reported recent sex work dur-

ing at least one of the three waves (W1: n = 82; W2: n =
73; and W3: n = 32). Among these, most indicated recent sex
work during only one wave (W1 only, n = 42; W2 only, n =
30; and W3 only, n = 9), while relatively fewer reported sex
work at two waves (W1 and W2, n = 25; W1 and W3, n =
5; W2 and W3, n = 8) or all three waves (n = 10). Women
engaged in sex work at W1 were more likely to be lost to
follow up (odds ratio [OR] = 2.08, p = 0.002). Notably, at
W1, the survey logic only allowed recent sex work responses
for those who reported consensual sex in the past 6 months
(n = 664); those not reporting recent consensual sex were
assumed not to have engaged in recent sex work.

In bivariate analyses, sex work was not associated with HIV
stigma at any wave, so this outcome was dropped from fur-
ther analyses. Table 2 reports the prevalence of each out-
come separated by recent sex work at that wave, for each
of the three waves. Sex work, compared to no sex work, was
linked consistently with increased recent violence (W1: 62%
vs. 58%; W2: 64% vs. 22%; and W3: 60% vs. 26%), injection
drug use (W1: 49% vs. 6%; W2: 41% vs. 7%; and W3: 59%
vs. 8%), hazardous alcohol use (W1: 4% vs. 2%; W2: 30% vs.
4%; and W3: 15% vs. 4%) and depression (W1: 61% vs. 48%;
W2: 79% vs. 55%; and W3: 71% vs. 45%). As also presented
in Table 2, GEE model results revealed that on average across
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Table 2. Generalized estimating equations: outcomes associated with recent sex involvement over time among women living with

HIV in the Canadian CHIWOS study

Frequency of outcome (N, %) for those engaged

in recent sex work versus notTotal N used

in analyses Recent Wave 2 Wave 3

Unadjusted odds

ratio (OR)

[95% CI]

Adjusted odds

ratio (AOR)

[95% CI]

Experience of violence

(past 3 months)

1395 48 (62%) v.

723 (58%)

47 (64%) v.

236 (22%)

18 (60%) v.

197 (26%)

2.97* [2.11, 4.18] 2.47* [1.70, 3.60]

Injection drug use

(past 6 months)

1416 39 (49%) v.

84 (6%)

29 (41%) v.

75 (7%)

19 (59%) v.

65 (8%)

3.29* [1.93, 5.62] 3.49* [2.21, 5.52]

Hazardous alcohol use 1400 3 (4%) v.

26 (2%)

18 (30%) v.

24 (4%)

3 (15%) v.

21 (4%)

2.68* [1.25, 5.75] 2.01* [1.04, 3.89]

Depression 1415 49 (61%) v.

615 (48%)

58 (79%) v.

605 (55%)

22 (71%) v.

353 (45%)

1.81* [1.33, 2.47] 1.51* [1.06, 2.15]

PTSD 1416 49 (60%) v.

619 (47%)

N/A 20 (62%) v.

363 (45%)

1.59* [1.08, 2.34] 1.37 [0.90, 2.09]

CD4 count <500

cells/mm3

1349 31 (55%) v.

432 (39%)

52 (75%) v.

674 (63%)

1 (6%) v.

116 (26%)

1.45* [1.02, 2.05] 1.18 [0.82, 1.71]

Detectable viral load

(>50 copies/ml)

1383 21 (30%) v.

183 (15%)

5 (8%) v.

79 (8%)

4 (13%) v.

55 (7%)

1.66* [1.07, 2.58] 1.15 [0.74, 1.81]

Total N used

in analyses

Outcome (mean, SD) for those engaged in

recent sex work versus not

Unadjusted Std.

Beta (β) [95% CI]

Adjusted Std.

Beta (β) [95% CI]

Racial discrimination 1417 21.9 (11.6) v.

18.9 (11.0)

N/A 18.4 (11.2) v.

16.9 (10.4)

0.18 [−0.01, 0.37] 0.11 [−0.05, 0.29]

Gender discrimination 1061 23.6 (11.0) v.

19.3 (10.0)

N/A 20.1 (10.8) v.

17.4 (9.2)

0.29* [0.07, 0.51] 0.09 [−0.12, 0.30]

Note: Adjusted odds ratio accounts for gender identity, sexual orientation, educational attainment, ethnicity and housing security.
Abbreviations: CI, confidence interval; PTSD, post-traumatic stress disorder.
*p < 0.05.

waves, in adjusted analyses, recent sex work was associated
with increased odds of past 3-month violence (adjusted odds
ratio [AOR] = 2.47, 95% CI = 1.70, 3.60), past 6-month injec-
tion drug use (AOR = 3.49, 95% CI = 2.21–5.52), hazardous
alcohol use (AOR = 2.01, 95% CI = 1.04–3.89) and clinical
depression (AOR = 1.51, 95% CI = 1.06–2.15).

Sensitivity analyses results revealed some differences when
considering only participants who participated at all three
waves of data collection (N = 887) relative to those who did
not. Participants lost to follow-up were more likely to iden-
tify as Indigenous (OR = 3.01, p < 0.001), transgender (OR =
1.84, p = 0.03), LGBQ (OR = 1.61, p = 0.003), report unsta-
ble housing (OR = 2.24, p < 0.001) and report an income
<$20,000 CAD (OR = 1.50, p = 0.001); they were less likely
to identify as Black (OR = 0.48, p = 0.03). Among consistent
participants, results were replicated for recent violence (AOR
= 1.84, 95% CI = 1.14, 2.98), injection drug use (AOR = 3.34,
95% CI = 1.84–6.04) and clinical depression (AOR = 1.72,
95% CI = 1.03–2.87), but the effect on hazardous alcohol use
was marginal (AOR = 2.12, 95% CI = 0.98–4.63).

We found that recent sex work was associated with
increased likelihood of violence, injection drug use, hazardous
alcohol use and clinical depression in this longitudinal cohort
of WLWH in Canada. Together, these findings signal the

urgent need to improve the wellbeing of WLWH engaged
in sex work, particularly regarding mental health, violence
prevention and harm reduction needs [32]. Specifically, our
findings can inform integrated health services with and for
WLWH. Findings provide insight into co-occurring social and
health inequities (violence, substance use and depression) that
signal the need for a syndemics lens [33,34] with sex work-
ing WLWH. Syndemics framings offer possibilities for inter-
vention design to address individual-level (e.g. depression) and
population-level (e.g. gender-based violence) phenomena [35].

Our finding that sex work was associated with injection
drug use among WLWH in Canada aligns with prior research
that documented elevated HIV exposure risks at the inter-
section of sex work and injection drug use due to potential
transmission via condomless sex and contaminated syringes
[36–38]. HIV vulnerabilities linked with sex work and injec-
tion drug use are exacerbated in wider risk environments that
include exposure to violence [35–37]. Alcohol and other sub-
stance use can also be a coping strategy for stressful sex work
environments [3,10,39–41].

Sex working WLWH are at the nexus of mental health dis-
parities among sex workers [42–44] and WLWH [45,46]. Our
findings build on prior research in Vancouver that found sex
workers report a disproportionate burden of mental health
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challenges; they also found that mental health challenges
were higher among sex workers who used drugs [47]. Con-
texts of violence may contribute to the higher prevalence of
depression among sex workers compared to non-sex worker
counterparts [42–44,48]. Similarly, histories of violence con-
tribute to mental health challenges among WLWH [43,45].

Our study also had limitations. It was susceptible to recall
bias (self-report of CD4 and viral load) and selection bias (dif-
ferential loss to follow-up). Additionally, the study was limited
by not asking about sex work stigma, place of sex work and
not differentiating between self-identified sex workers and
persons engaged in transactional sex. Racial and gender dis-
crimination and PTSD were only measured at two timepoints;
thus, estimates may be less strong for these variables. Despite
these limitations, our study addresses knowledge gaps regard-
ing sex work among WLWH and psychosocial needs.

4 CONCLUS ION

Sex work engagement among WLWH is dynamic and may fluc-
tuate over time. Sex positive [49] and sex work affirming [50]
approaches alongside community-based support [51] may pro-
mote health and wellbeing among sex working WLWH. Find-
ings point to the urgent need for sex work affirming [52],
women-centred HIV services [17,50,53] grounded in harm
reduction principles to optimize health and rights for sex
working WLWH.
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