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Objectives. We longitudinally examined the social, structural, and geographic corre-

lates of cervical screening among sex workers in Metropolitan Vancouver, British Co-

lumbia, to determine the roles that physical and social geography play in routine

reproductive health care access.

Methods. Analysis drew on (2010–2013) data from an open prospective cohort of sex

workers (An Evaluation of Sex Workers’ Health Access). We used multivariable logistic

regression with generalized estimating equations (GEE) to model correlates of regular

cervical screening.

Results. At baseline, 236 (38.6%) of 611 sex workers in our sample had received

cervical screening, and 63 (10.3%) were HIV-seropositive. In multivariable GEE analysis,

HIV-seropositivity (adjusted odds ratio [AOR] = 1.65; 95% confidence interval [CI] = 1.06,

2.58) and accessing outreach services (AOR=1.35; 95% CI = 1.09, 1.66) were correlated

with regular cervical screening. Experiencing barriers to health care access (e.g., poor

treatment by health care staff, limited hours of operation, and language barriers) re-

duced odds of regular Papanicolaou testing (AOR=0.81; 95% CI = 0.65, 1.00).

Conclusions. Sex workers in Metropolitan Vancouver had suboptimal levels of cervical

screening. Innovative mobile outreach service delivery models offering cervical

screening as one component of sex worker–targeted comprehensive sexual and re-

productive health servicesmayhold promise. (AmJPublic Health.2016;106:366–373. doi:

10.2105/AJPH.2015.302863)

Globally, cervical cancer is the third most
common cancer affecting women of

reproductive age.1 Cervical cancer continues
to claim a substantial number of lives in
Canada, with recent estimates of 380 cervical
cancer–related deaths and 1450 diagnoses
in 2013 alone.2 However, since the in-
troduction of the Papanicolaou (Pap) test,
which allows for earlier detection of malig-
nant and precancerous cervical lesions,
Canada has observed significant decreases in
cervical cancer mortality.2,3 Cervical cancer
prevention is currently in a dynamic place in
British Columbia, with the introduction of
the human papillomavirus (HPV) vaccine
into the routine immunization schedule for
girls in grades 6 and 9 and the increasing
acceptability of the HPV DNA testing by
providers in BritishColumbia.4 Although Pap
testing is currently the primary cervical cancer
screening tool, a shift toward HPV DNA

testing is expected, in light of mounting re-
search indicating improved accuracy and
a trend toward lower cervical cancer rates
when HPV DNA testing is used as the pri-
mary screening tool.5,6

Cervical cancer is caused by high-risk
genotypes ofHPV,7 one of themost common
sexually transmitted infections in Canada and
globally.8 Sex workers have elevated levels
of HPV risk factors, including inconsistent

condom use, higher number of partners,9,10

HIV,9 and use of nonbarrier contraception.10

Younger age and number of years in sex work
also have been associated with increased HPV
infection among sex workers.10–12 A global
review on HPV in sex workers across 25
countries found high rates of HPV infection,
including high-risk types (particularly sero-
types 16 and 18) that have been linked to
cervical cancer.13 Some evidence also shows
a high frequency of abnormal Pap test results
among this population.14,15 Given the high
risk of HPV,13,16,17 cervical cancer,14,15 and
the potential to transmit HPV to the general
population,18 sex workers have been high-
lighted as a priority group for cervical cancer
prevention efforts.9,13,18,19

Studies suggest that sex workers may be at
heightened risk for cervical cancer compared
with the general population of women,13,14

but the barriers to cervical cancer screening
among sex workers remain understudied,
particularly in the North American setting.10

This information is required to inform poli-
cies and programming to reduce cervical
cancer morbidity and mortality among sex
workers. Previous research suggests that low
knowledge of HPV, cervical cancer,20 or the
use of Pap tests may impede cervical cancer
uptake among sex workers.19 Similarly,
studies from Peru indicated that fewer than
half (44.2%) of sex workers had heard of
HPV.21 By contrast, descriptive studies based
in the United Kingdom reported high
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lifetime rates of cervical screening, with rates
higher among parlor-based sex workers than
among street-based sex workers.22,23

Although a dearth of studies examining
barriers to cervical screening among sex
workers remains, data are available on barriers
among the general population of women.
Among women in the United Kingdom,
difficulty making an appointment, not going
to appointments, not being sexually active, and
not trusting the test were negatively associated
with cervical screening.24 A qualitative study
in British Columbia reported on a range of
barriers to cervical screening amongAboriginal
women, including a lackof providers trained to
provide Pap tests, a lack of recall-based
screening programs, cultural and language
barriers resulting in a distrust of the system,
a lack of education surrounding cervical cancer,
and transportation and geographic barriers.25

Geographic barriers, including avoidance of
health care and harm reduction services as
a result of policing and fear of arrest, have been
identified as barriers to health service access
among street-based sex workers,26 suggesting
a need to further explore the roles that physical
and social geography play in routine re-
productive health care access, including Pap
testing. The current study aimed to identify
correlates of Pap testing among street and
off-street sex workers.

METHODS
This longitudinal analysis used data from

AnEvaluation of SexWorkers’Health Access
(AESHA), an ongoing, open prospective
cohort of street and off-street sex workers
(2010–2013). The AESHA studywas built on
a community-based research project begin-
ning in 2005, which had a long history of
community collaborations. AESHA con-
tinues to be monitored by a community
advisory board of more than 15 sex work and
community agencies. Cisgender and trans-
gender (inclusive) sex workers older than 14
years were sampled with time–location
methods, a probability-based method that
recruits participants at times and spaces where
they are known to congregate and uses
physical spaces rather than individuals as the
primary sampling unit.27 The AESHA out-
reach team actively recruits through daytime
and nighttime outreach to sex work venues
and online solicitation spaces.

Following informed consent, at baseline
and semiannual follow-up visits, sex workers
completed a questionnaire administered by
trained interviewers (some of whom had sex
work experience) and a pretest counseling
questionnaire and received voluntary HIV,
sexually transmitted infections, and HCV
serology testing by a project nurse. The main
interview questionnaire elicited a wide range
of information, including sociodemo-
graphics, interpersonal factors (e.g., gender-
based violence), sex work and drug use
factors, and experiences with law enforce-
ment, homelessness, and migration. The
nurse-administered questionnaire included
numerous questions about health care access
and outcome variables, including access to
Pap testing, method of receiving Pap test
results, and self-reported results (normal vs
abnormal cervical cells; i.e., cervical lesions).
The AESHA survey did not collect data
on HPV test results (i.e., serotype), HPV
knowledge, or attitudes. In addition, to better
understand the role that geography plays in
shaping sex workers’ health and safety, we
collected detailed geographic data, including
information on place of service, place of
solicitation, and places of accessing health
care. All participants received remuneration
of Can $40 at each biannual visit.

Dependent Variable
The dependent variable, regular Pap

testing, was defined as receiving annual Pap
testing. Our decision to use annual testing as
the criterion for regular screening was based
on consultations with health professionals
working with sex workers and recommended
standards of care for annual Pap testing among
sex workers.14 This differs slightly from the
British Columbia Cancer Agency’s guide-
lines, which recommend annual testing
among sexually active women for the first 3
years, followed by biennial screening once 3
consecutive negative test results have been
received.28

At baseline, sex workers provided the
month of their most recent Pap test, which
was used to estimate the month of their next
Pap test appointment. Sex workers who were
eligible for a Pap test within the next year
were retained in the analytic sample. If a sex
worker had received a Pap testwithin a year of
her last Pap test, she was considered to test

regularly or annually. Conversely, if she was
eligible to test within a year but did not re-
ceive a Pap test, she was considered to not test
regularly or annually.

Explanatory Variables
Age, Aboriginal ancestry, immigration

status, and educational attainment were
considered fixed variables, and all other
variables were considered time-variant.
Guided by a structural determinants frame-
work,29,30 factors at the individual level, in-
terpersonal level, workplace domain, and
macrostructural domain were included.

Individual and biological factors included
age (years) as a continuous variable, HIV
status, injection drug use, and Aboriginal
ancestry (based on self-report as First Nations,
Inuit, orMétis). At the interpersonal level, we
included intimate partner violence. Within
the workplace domain, sex workers’ primary
place of servicing clients was categorized as
formal indoor settings (e.g., brothels or
massage parlors), informal indoor settings
(e.g., hotels or clients’ homes), or public
settings (e.g., street or park). Macrostructural
variables included educational attainment
(defined as high school graduate vs not),
immigration status (place of birth and time of
migration to Canada, combined and cate-
gorized), homelessness in the past 6 months
(defined as having ever spent 1 night or longer
sleeping on the street), barriers to health care
services in the past 6 months (i.e., limited
hours of operation, long wait times, language
barriers, could not see doctor of preferred
gender, poor treatment by health care pro-
fessionals), and accessing outreach services
that offer Pap testing in the past 6 months.
Outreach services primarily included street
nurses and other health care workers who
treat sex workers and other vulnerable pop-
ulations in the communities where they live
and work. Some of these services are mobile
and are provided at or near sex workers’
workplaces, whereas others operate out of
community locations, including sex worker
drop-in centers.

Geographic Information Systems
Explanatory Variables

To measure spatial accessibility to Pap
testing locations, we collected and mapped
the geographic information systems
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coordinates for all cervical screening locations
self-reported by participants. We used in-
formation from the British Columbia
Translink (Vancouver’s public transportation
company) and Google Maps to calculate
travel times (a combination of walking and
public transit) between women’s places of (1)
solicitation, (2) service, and (3) living and the

nearest cervical screening locations (reported
by any participant). Because place of solici-
tation generally had the closest proximity to
cervical screening sites, we used distances
from this location to determine spatial ac-
cessibility to cervical screening sites.

Because this study was among the first to
apply geographic information systems or

spatial analysis to health care access among sex
workers, travel times to health care services
that are considered acceptable to this pop-
ulation were not known. We created
15-minute travel time catchments on the basis
of consultations with AESHA interview staff
and previous studies that had used similar
catchments (i.e., 15- and 20-minute

TABLE 1—Association at Baseline of Regular Papanicolaou Testing With Sociodemographics and Other Characteristics Among 611 Street
and Off-Street Female Sex Workers in Metropolitan Vancouver, British Columbia, Stratified by Annual Pap Testing: 2010–2013

Regular Pap Testing

Characteristic No. (%) or Mean (Median; IQR) Yes, % No, % P

Sample size 611 (100) 236 (38.6) 375 (61.4)

Individual and biological factors

Age, y 34.8 (34; 28–42) 34.5 (33.5; 27–41) 35.0 (34; 28–42) .511

HIV-positivea 63 (10.3) 33 (14.0) 30 (8.0) .019

HIV-negative (Ref) 548 (89.7) 203 (86.0) 345 (92.0)

Aboriginal ancestry 213 (34.9) 98 (41.5) 115 (30.7) .006

No aboriginal ancestry (Ref) 398 (65.1) 138 (58.5) 260 (69.3)

Injection drug use 245 (40.1) 95 (40.3) 150 (40.0) .95

No injection drug use (Ref) 366 (59.9) 141 (59.7) 225 (60.0)

Interpersonal factors

Physical or sexual violence by clienta 144 (23.6) 56 (23.7) 88 (23.5) .941

No physical or sexual violence by clienta (Ref) 467 (76.4) 180 (76.3) 287 (76.5)

Intimate partner violencea 130 (21.3) 52 (22.0) 78 (20.8) .717

No intimate partner violencea (Ref) 481 (78.7) 184 (78.0) 297 (79.2)

Inconsistent condom usea 112 (18.3) 47 (19.9) 65 (17.3) .422

Consistent condom usea (Ref) 499 (81.7) 189 (80.1) 310 (82.7)

Work environment factors: primary place of service

Street or public places (Ref) 274 (44.8) 111 (47.0) 163 (43.5)

Informal indoor 153 (25.0) 61 (25.8) 92 (24.5) .897

Formal indoor 184 (30.1) 64 (27.1) 120 (32.0) .217

Macrostructural factors

High school education 312 (51.1) 112 (47.5) 200 (53.3) .158

< high school education (Ref) 299 (48.9) 124 (52.5) 175 (46.7)

Born in Canada (Ref) 453 (74.1) 185 (78.3) 268 (71.5)

Migrated to Canada ‡ 10 y ago 44 (7.2) 15 (6.4) 29 (7.7) .385

Migrated to Canada 5–9 y ago 46 (7.5) 13 (5.5) 33 (8.8) .1

Migrated to Canada recently (0–4 y ago) 65 (10.6) 21 (8.9) 44 (11.7) .191

Homelessa 186 (30.4) 72 (30.5) 114 (30.4) .977

Not homelessa (Ref) 425 (69.6) 164 (69.5) 261 (69.6)

Experienced barriers to health care services a 386 (63.2) 132 (55.9) 254 (67.7) .003

Experienced no barriers to health care servicesa (Ref) 225 (36.8) 104 (44.1) 121 (32.3)

Accessed services that offer Pap testinga 314 (51.4) 138 (58.5) 176 (46.9) .006

Did not access services offering Pap testinga (Ref) 297 (48.6) 98 (41.5) 199 (53.1)

Geographic information services variables

Pap testing site spatially accessible 160 (58.8) 56 (57.7) 104 (59.4) .785

Pap testing site not spatially accessible (Ref) 112 (41.2) 41 (42.3) 71 (40.6)

Note. IQR= interquartile range; Pap =Papanicolaou.
aIn the last 6 months.
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catchments) to measure accessibility.31,32 The
15-minute travel time catchments created
represented the distances that women could
travel within 15 minutes of their solicitation
space. We also created 15-minute travel time
catchments around each cervical screening
site. If the catchment of the nearest cervical
screening site overlapped with the catchment
around a sex worker’s solicitation space,
cervical screening was considered spatially
accessible. These catchments were used to
create our binary explanatory variable: Pap
testing spatially accessible.

Analytic Sample and Statistical
Analyses

Analyses were restricted to cisgender sex
workers who would be eligible for cervical
screening in the next year. We conducted
baseline descriptive analysis to generate fre-
quencies and proportions for categorical data,
medians, and interquartile ranges (IQRs) for
continuous data. We also calculated bivariate
correlations with annual Pap testing, with
crude odds ratios (ORs) and P values at
baseline (Table 1). We used bivariate gen-
eralized estimating equations (GEE) with an
exchangeable correlation structure and logit
link for the binary outcome to measure the
independent associations of explanatory
variables (including geographic variables)
with regular cervical screening over the
2-year follow-up period. GEE methods are
suited for the time-varying variables included
in this analysis and account for correlations
arising from repeated measurements on the
same participant over time by adjusting the
standard error accordingly.33 We also con-
ducted a sensitivity analysis to examine the
correlates of Pap testing within 14 months.
However, these results are not presented,
because they did not differ from the results for
annual cervical screening.

As in previous studies, variables were
considered for inclusion in the multivariable
GEE analysis according to a liberal P value
cutoff of P< .1.12,34,35 As in existing studies,36

we began with a full model that included all
variables with a P value of less than .1 in bi-
variate analysis. We then used a backward
stepwise approach to construct the final
multivariate model. This began with the full
model and included the sequential removal
of variables startingwith thosewith the highest

P value (indicating the least statistical signifi-
cance) and an assessment of the quasi-
likelihood under the independence model
criterion (QIC) valuewith the removal of each
variable. The QIC value indicates the com-
bination of variables that best explain the
variability in the outcome. The final model
presented in this article is the model with the
lowest QIC value. Crude ORs and adjusted
ORs (AORs), 95% confidence intervals (CIs),
and 2-sided P values were provided. We used
SAS version 9.3 (SAS Institute, Cary, NC) for
all statistical analyses.

RESULTS
Between January 2010 and August 2013,

611 female street and off-street sex workers
enrolled in AESHA provided valid responses
regarding the month of their last Pap test. As
shown in Table 1, the median age of the
participants was 34 years (IQR=28–42), with
no significant difference in age between those
reporting regular Pap testing (median=33.5;
IQR=27–41) and those who did not
(median= 34.0; IQR=28–42). One third
(34.9%) of the sample identified as having
aboriginal ancestry. More than a quarter
(25.9%) were migrants or new immigrants to
Canada, with 27.8%of themigrantsmoving to
Canada 10 ormore years ago, 29.1%moving 5
to 9 years ago, and 41.1% living in Canada for

less than 4 years. Ten percent of the sample was
HIV-seropositive, with a higher proportion of
HIV-positive sexworkers reporting regular Pap
testing compared with HIV-negative sex
workers (52.3% vs 37.0%; P= .019).

At baseline, one third (38.6%) reported
receiving Pap testing. Among 245 participants
who had a Pap test in the last 6 months, most
participants (73.8%) reported having received
their Pap test results,withmost receiving results
in person at the clinic (69.5%), by telephone
(17.1%), or byoutreach (6.1%).About onefifth
(22.9%) reported not having received their Pap
test results, and 3.3% were unsure about their
Pap test results. Among the 245 participants
who had received their Pap test results, 6.5%
reported abnormal results (Table 2).

In multivariable GEE analysis, HIV-
seropositivity (AOR=1.65; 95% CI= 1.06,
2.58) and having accessed outreach services
offering Pap testing (AOR=1.35; 95%
CI= 1.09, 1.66) both increased sex workers’
odds of regular Pap testing over all follow-up
periods. Having experienced a barrier to
health care services in the past 6 months re-
duced women’s odds of regular Pap testing
(AOR=0.81; 95% CI= 0.65, 1.00), but this
was only marginally associated (P= .052;
Table 3).

Spatial accessibility of Pap test locations
was not significantly associated with regular
Pap testing in GEE bivariate analysis

TABLE 2—Baseline Characteristics Related to Papanicolaou (Pap) Testing Among 611 Street
and Off-Street Sex Workers in Metropolitan Vancouver, British Columbia: 2010–2013

Characteristic No. (%)

Ever had a Pap test

Yes 565 (92.5)

No 46 (7.5)

Pap test results among the 245 participants who tested within the last 6 mo

Received results, normal 165 (67.3)

Received results, abnormal 16 (6.5)

Did not receive results 56 (22.9)

Not sure 8 (3.3)

Method for receiving Pap test results (among the 142 participants who received

and specified a method of receipt)

By telephone 28 (17.1)

In person 114 (69.5)

Outreach 10 (6.1)

Did not get a call back, assumed negative 12 (7.3)

Note. Updated every 6 months.
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(OR=1.11; 95% CI= 0.81, 1.52), with
58.8% of the sex workers having at least 1 Pap
testing location within 15 minutes walking
time of their place of solicitation (Figure 1).

DISCUSSION
As with other jurisdictions, British Co-

lumbia is expected to shift fromPap testing to
HPV DNA testing as its primary cervical
screening method. Regardless, issues of ac-
cess to screening are relevant, and these
findings remain important in highlighting
barriers and facilitators to cervical screening
among sex workers. Regardless of the cer-
vical screening method, health service de-
livery barriers, such as language barriers, poor
treatment by staff, and limited hours of
operation, remain important obstacles to

address. Despite the availability of universal
health care in Canada, only 38.6% of the sex
workers in the current study reported regular
cervical screening. The level of cervical
screening among our sample is comparable to
that reported among street-based sexworkers
in the United Kingdom (38% of sex workers
in that setting reportedly underwent cervical
screening).23 The current study also char-
acterized the barriers to accessing cervical
screening and align with results of other
research in this population that indicate re-
duced health services access among sex
workers generally.37

The issue of not having received Pap test
results is notable, with more than one fifth
(22.9%) of the sex workers not receiving their
results. The reasons that participants did not
receive their results were not given. Even

though the standard protocol adopts a “no
news is good news” approach, the low receipt
of results among sex workers is potentially
problematic and could lead to poor referral
and follow-up. Given that sex workers may
be at high risk for HPV and report low receipt
of their test results, the prevalence of ab-
normal Pap test results may have been
underestimated among our sample. Although
the prevalence of abnormal results (6.3%) in
our sample was higher than in Canadian
women of comparable age ranges,38 there
may have been some underreporting in our
sample because study participants had not
received their results. An in-depth exami-
nation into the preferred models of results
communication among sex workers in
Vancouver is warranted.

Our results indicate that contact with
outreach services that provide cervical
screening (e.g., street nurses, mobile out-
reach) increased the odds of testing by 35%.
This corroborates previous studies globally,
including in Vancouver, that established links
between a peer- or sex worker–led outreach
(that included a peer outreach and a drop-in
onsite nursing service) and increased HIV
treatment access and adherence.39 Another
Vancouver study found that contact with
a mobile outreach violence and HIV pre-
vention program was associated with in-
creased inpatient addictions treatment.40 In
Peru, a community-based intervention pro-
viding mobile services found that such ser-
vices increased condom use and reduced
sexually transmitted infection prevalence,
including among sex workers typically not
reached by government-operated services.41

Other innovative models include health care
services run by and for sex workers, such as at
St. James Infirmary in San Francisco, Cal-
ifornia.42 The St. James Infirmary model of
care has been highly successful in providing
confidential and nonjudgmental sexual health
services for sex workers.43 Innovative, tai-
lored occupational sexual health models such
as sex worker–led strategies will remain
critical, even as cervical cancer screening shifts
to HPVDNA testing, and will help to reduce
issues surrounding sex work stigma some-
times projected by health care workers. Ac-
tive engagement of sex workers in outreach
services also may help reach marginalized and
hidden sexworkers operating inmore isolated
settings.

TABLE 3—Longitudinal Association of Annual Papanicolaou (Pap) Testing and Baseline
Characteristics of 611 Street and Off-Street Sex Workers in Metropolitan Vancouver,
British Columbia (2010–2013)

Characteristic Crude OR (95% CI)a P Adjusted OR (95% CI)a P

Individual and biological factors

Age 0.99 (0.98, 1.01) .56 . . . . . .

HIV-positive 1.79 (1.15, 2.78) .01 1.65 (1.06, 2.58) .026

Aboriginal ancestryb 1.44 (1.09, 1.91) .011 . . . . . .

Injection drug use 1.03 (0.82, 1.30) .79 . . . . . .

Interpersonal factors

Physical or sexual violence by clientc 0.84 (0.65, 1.09) .198 . . . . . .

Physical or sexual violence by intimate partnerc 1.12 (0.86, 1.46) .4 . . . . . .

Inconsistent condom use by any clientc 1.13 (0.83, 1.52) .44 . . . . . .

Work environment factors: place of servicec

Informal indoor settings 0.95 (0.75, 1.21) .683 . . . . . .

Formal indoor settings (e.g., brothels/quasi-brothels) 0.84 (0.60, 1.17) .302 . . . . . .

Outdoor, public spaces (Ref) . . . . . .

Macrostructural factors

High school educationb 0.68 (0.51, 0.89) .05 . . . . . .

< high school educationb (Ref)

Migrated to Canada ‡ 10 y agob 0.84 (0.52, 1.37) .488

Migrated to Canada 5–9 y agob 0.81 (0.48, 1.39) .445 . . . . . .

Migrated to Canada recentlyb (0–4 y ago) 0.58 (0.34, 0.99) .045 . . . . . .

Born in Canadab (Ref) . . . . . .

Homelessness 0.90 (0.72, 1.14) .391 . . . . . .

Experienced any barriers to health carec 0.83 (0.67, 1.03) .095 0.81 (0.65, 1.00) .05

Accessed outreach services offering Pap testingc 1.37 (1.11, 1.69) .003 1.35 (1.09, 1.66) .006

Geographic information services spatial accessibility 1.11 (0.81, 1.52) .508 . . . . . .

Note. CI = confidence interval; OR =odds ratio.
aGeneralized estimating equations.
bExcluded from the final multivariate after quasi-likelihood under the independence model criterion
selection.
cPast 6 months.
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Although the positive correlation between
outreach and cervical screening highlights the
importance of increasing spatial accessibility to
testing,wedid notfind a significant association
between regular testing and spatially accessible
Pap testing sites. Having multiple service sites
available within a reasonable distance may be
a necessary but insufficient condition to
promote cervical screening uptake. Our
findings suggest that the social characteristics
of service spaces (e.g., service delivery models;
attitudes of staff) may play an important role in
sex workers’ cervical screening access. Pre-
vious research has shown that fear of disclosure
of sex work, drug use, and HIV to health care
professionals; distrust of authority figures44;
occupational stigma37; limited hours of op-
eration22,23,45; and displacement away from
health care services as a result of police en-
forcement all acted to reduce health care ac-
cess.26 In the current study, language barriers
were among the most common barrier to
health care services, with 25.9% of the sex

workers reporting having been born abroad in
settings where English is not the first language
(e.g., China). This highlights a need for out-
reach services that employ providers who have
proficiency in Mandarin or Cantonese or
access to translators who are trained in cul-
turally sensitive approaches to sexual and re-
productive health services provision.

The increased odds of screening among sex
workers living with HIV may reflect Pap
testing guidelines that recommend regular
testing among HIV-positive individuals.46

Additionally, HIV-positive sex workers may
have increased contact with health care ser-
vices, increasing access to routine checkups
including Pap testing. HIV-positive sex
workers were more likely to have an annual
Pap test; however, almost half (45.6%) re-
ported having missed their scheduled test.
This finding points to the need for improved
access to integrated HIV and reproductive
health services9 for HIV-seropositive and
HIV-seronegative sex workers.

Limitations
Given the criminalized and clandestine

nature of sex work, achieving a representative
sample can be challenging. To temper this
limitation, we conducted time–location
sampling in combination with community
mapping (mapping of solicitation and service
locations by sex worker and non–sex worker
community outreach staff) to sample sex
workers at times and locations when and
where they often work.27 Given that most of
our measures relied on self-report data, these
responses may have been subject to social
desirability bias. However, the fact that our
staff, including community and experiential
(sex work experience) staff, were well known
and trusted in the community likely would
have reduced this bias.47

Our outcome, annual Pap testing, may
have been subject to recall bias, potentially
resulting in inaccurate estimations of our
outcome. This study did not collect in-
formation on HPV test results, serotypes, or

Note. DTES =DowntownEast Side (of Vancouver). Pap test use count indicates howoften aPap test locationwas frequented by sexworkers. Pap tests received via outreach
methods are not included in this map. Spatial accessibility, defined as having at least 1 Pap test location within 15 minutes walking distance of place of solicitation,
is displayed in the pie chart.

FIGURE 1—Map of SexWork Solicitation Spaces in Relation to Papanicolaou (Pap) Testing Locations as Reported by Street and Off-Street Sex
Workers Across Metropolitan Vancouver, British Columbia.
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the specific results of participants’ Pap tests.
We acknowledge that not all possible Pap
testing sites were included in our analyses, but
our analysis assumed that sex workers re-
ported most sites that sex workers were likely
to access. The large number of observations
used in this analysis (approximately 1400)
ensured that many Pap testing sites were
included.

Conclusions
Even when physical access to cervical

screening sites appears to be sufficient, social
and structural barriers continue to impede
regular, voluntary cervical screening among
sex workers. Although British Columbia may
be shifting its cervical cancer screening ap-
proach fromPap testing to (swab-based) HPV
DNA testing, the barriers identified, such as
poor treatment by health care staff, language
barriers, and limited hours of operation, re-
main highly relevant. These findings provide
critical insight into program design and
opportunities to increase cervical cancer
screening and prevention. Mobile and out-
reach delivery models, including community
and sex worker–led efforts, that are better
tailored to the needs of sex workers may have
potential for increasing cervical screening
levels. The same promise may hold for an
integrated approach between HIV-related
services and sexual or reproductive health
services for seropositive sex workers. Clearly,
in light of the overall low levels of regular
testing in sex workers, access to innovative
and effective HPV prevention and cervical
care effort must be increased,9 including new
approaches that focus on the needs of new
immigrants and migrant sex workers and
better understanding of why sex workers
choose not to access Pap testing.

The creation of explicit guidelines for
voluntary, annual Pap testing formarginalized
and key affected populations may confer
important health benefits, as might broader
access to theHPVvaccine. To fully realize the
potential of Pap testing and the HPV vaccine,
further research on acceptability and efficacy
is needed among this population. Finally,
additional research on alternative strategies for
HPV and cervical cancer screening (e.g.,
molecular-based screening with HPV DNA)
also may contribute to our understanding
of how to intervene more effectively

in the context of the sex worker
populations.48
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