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Synopsis
Objective. Sex work is regulated in Tijuana, Mexico, but only half of the city’s
female sex workers (FSWs) are registered with the municipal health department, which requires regular screening for sexually transmitted infections (STIs)
and human immunodeficiency virus (HIV). We examined correlates of registration to determine if it confers measurable health benefits.
Methods. From 2004 to 2006, we interviewed FSWs in Tijuana 18 years of
age who reported recent unprotected sex with at least one client and were
not knowingly HIV-positive, and tested them for HIV, syphilis, gonorrhea, and
chlamydia. Logistic regression identified factors associated with registration.
Results. Of 410 FSWs, 44% were registered, 69% had been tested for HIV,
6% were HIV-positive, and 44% tested positive for any STI. Compared with
unregistered FSWs, registered FSWs were more likely to have had HIV testing
(86% vs. 56%, p0.001) and less likely to test positive for any STI (33% vs.
53%, p0.001) or HIV (3% vs. 8%, p50.039). Factors independently associated
with registration included ever having an HIV test (adjusted odds ratio [AOR] 5
4.19) and earning .$30 per transaction without a condom (AOR52.41),
whereas working on the street (AOR50.34), injecting cocaine (AOR50.06),
snorting or smoking methamphetamine (AOR50.27), and being born in the
Mexican state of Baja California (AOR50.35) were inversely associated with
registration.
Conclusion. Registered FSWs were more likely than unregistered FSWs to have
had HIV testing and to engage in less drug use, but did not have significantly
lower HIV or STI prevalence after adjusting for confounders. Current regulation
of FSWs in Tijuana should be further examined to enhance the potential public
health benefits of registration.
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Female sex workers (FSWs) represent a vulnerable
population at risk for human immunodeficiency virus
(HIV) and sexually transmitted infections (STIs).
Governments in many countries have regulated sex
work as a public health measure, and traditionally such
regulation has focused on increasing condom use or
STI diagnosis and treatment.1 In Mexico, some cities
(such as Tijuana) register FSWs, but the effect such
registration has on health outcomes is unknown.
Other countries have shown success in decreasing
HIV and STI rates through regulation of sex work. In
Thailand, the federal government’s “100% condom
campaign” increased condom use in brothels from
14% to 94% within five years, and decreased HIV incidence from 2.48 to 0.55 per 100 person-years and STI
prevalence by 79% in men.2–5 Brothels that were noncompliant faced loss of their sex-work license, which
was a powerful incentive; however, this approach was
less effective in increasing condom use among FSWs
not working in brothels.5,6
Systems to screen and treat STIs among FSWs have
been employed effectively in such low-resource settings as Senegal,7 Kenya,8 Bolivia,9 and Côte d’Ivoire,10
although evidence to disentangle their impact from
other programs is lacking. A multi-city study conducted
among FSWs in the Dominican Republic evaluated
the addition of regional government sanctions to an
intervention that included a 100% condom campaign,
improved STI screening and treatment, and women’s
empowerment and performance reports that were
shared with brothel owners. Significant improvements
in FSWs’ self-reported ability to reject unsafe sex and
increase condom use with clients and intimate partners
were observed only in the city that offered additional
government enforcement through sanctions. In the
one regulated city, STI prevalence was reduced by
43%.11,12
Other models of legalization and registration of sex
workers exist. In Nevada, legalized brothels require that
FSWs undergo mandatory weekly testing for HIV and
STIs,13–15 with brothel owners being held legally liable
for clients who acquire HIV from an FSW.16,17 In the
Netherlands, FSWs are not registered with the government nor do they have mandatory health screenings,
but STI clinics offer free, anonymous STI testing.18
In Mexico, commercial sex is culturally accepted.19
Mexico’s 32 states have developed either abolitionist
policies (Puebla, Guanajuato, and the Federal District),
where sex work is a misdemeanor, or reglamentarist
policies, where sex work is limited to zones of tolerance
(zonas rojas). The latter type of state, which includes
the Mexico-U.S. border states of Baja California and
Tamaulipas, requires that FSWs be registered and sub-

jected to regular health exams.20,21 Due to the unique
characteristics of the border region—including the
existence of zonas rojas, populations that are highly
mobile, and major drug trafficking—several MexicoU.S. border cities are experiencing rapidly escalating
HIV epidemics.22
Due to Tijuana’s proximity to San Diego, the city’s
zona roja is a destination for sex tourism.23 This area is
in a neighborhood with the city’s highest concentration
of injection drug use, HIV infection, and STIs.24,25 In
Tijuana and Ciudad Juarez, prevalence of HIV, Neisseria
gonorrhoeae (N. gonorrhoeae), Chlamydia trachomatis (C.
trachomatis), and active syphilis among FSWs was 6%,
6%, 13%, and 14%, respectively, in 2006.26 FSWs who
inject drugs in these cities had an even higher prevalence of HIV (12%), and 46% had at least one STI.27
The municipal government of Tijuana has developed a system of regulation that issues registration
cards to FSWs through the municipal health department (Servicios Médicos Municipales; hereafter, MHD).
Registration with the MHD costs $360 per person a
year; fee waivers are not provided. Monthly HIV testing
and quarterly STI screening is mandated and occurs
at the MHD. Women registering as FSWs are treated
with antibiotics according to federal STI guidelines,28
and if they are found to be HIV-positive, their registration cards are revoked, and they are referred to
specialty care (Personal communication, Clark-Alfaro
V, director of the Binational Center for Human Rights,
Tijuana, Mexico, May 2009). At the time of this study,
approximately half of the city’s 5,000 sex workers were
registered with the MHD,29 enabling them to work
legally in the zona roja. Enforcement of registration is
difficult; anecdotal reports indicate that some bars and
dance halls require women to be registered to work on
their premises and, to evade such requirements, many
women work on street corners, where they are often
harassed by police.30
No systematic evaluation of the sex-work registration
system in Tijuana has been conducted. We hypothesized that registered FSWs would be more likely to
ever have had an HIV test and less likely to test positive for STIs and HIV than would unregistered FSWs.
Due to the financial burden registration poses, we also
predicted that poorer women would be less likely to
be registered. To understand the role of government
registration and health screening as public health
measures, we compared the characteristics and health
outcomes of registered vs. unregistered FSWs. These
results will help inform systems of sex-work regulation
to effectively operate as public health programs.
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Methods
Population and settings
Tijuana, in the state of Baja California, Mexico, is situated on the U.S. border and is home to the busiest
land border crossing in the world, with more than 46
million northbound crossings into San Diego per year.31
Due to the development of the maquiladora (factory)
industry and the proximity to the U.S., more than half
of the city’s residents are migrants.32
From 2004 to 2006, 924 FSWs in Tijuana and Ciudad
Juarez were enrolled in a behavioral intervention study
to increase condom use, as previously described.33 Due
to the lack of FSW registration in Ciudad Juarez, this
analysis was restricted to the 474 FSWs enrolled in
Tijuana. FSWs were recruited by outreach workers and
at community health clinics. Eligibility requirements
included aged 18 years (the legal age for sex work
in Mexico); ability to give consent; having traded sex
for money, goods, or drugs within the previous two
months; and having had unprotected sex with at least
one client in the last two months. Because the intervention aimed to reduce HIV incidence, women who
were knowingly HIV-infected were excluded.
Data collection
Spanish-speaking counselors conducted baseline
interviews. Trained study nurses obtained venous
blood samples and cervical swabs. Interview questions covered demographics, socioeconomic factors,
working conditions, cost per sex act with and without
condoms, and sexual and drug-related behaviors. In
addtion, participants were asked, “Are you currently
registered with the Tijuana MHD as a sex worker?”
Participants were compensated $30 for their time
for the baseline interview and brief intervention session. Institutional Review Boards at the University of
California—San Diego and the Universidad Autónoma
de Baja California in Tijuana reviewed and approved
the study protocol.
Laboratory evaluation
Specimen testing was conducted at the San Diego
County Health Department. We used the Determine®
rapid HIV antibody test (Abbott Pharmaceuticals,
Boston, Massachusetts) to detect HIV antibodies; all
positive tests were confirmed by enzyme immunoassay and western blot. N. gonorrhoeae and C. trachomatis
were detected from cervical samples using the APTIMA
Combo 2® collection device (Gen-Probe, San Diego).
We used a rapid plasma reagin test (BD Macro-VueTM
RPR, Becton Dickinson, Cockeysville, Maryland) to
detect antibody to Treponema pallidum (T. pallidum);
positive samples were confirmed by T. pallidum hemag-
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glutinin assay (Fujirebio, Wilmington, Delaware). Any
level of syphilis titer was considered consistent with
prior or latent infection; titers $1:8 were considered
consistent with active infection.34 We provided all
test results to participants; those with positive results
were referred to the MHD for free treatment and
follow-up.
Statistical analyses
Statistical analysis compared FSWs who reported being
registered with the MHD to those who were not,
using Wilcoxon’s rank sum for continuous variables
and Fisher’s exact test for dichotomous variables. To
preserve statistical power, we generated a combined
measure reflecting test results for HIV and any STIs.
We used univariate and multivariate logistic regression
to evaluate factors associated with registration using
manual, backward stepwise elimination; variables
attaining p0.10 significance in univariate analysis
were considered in the multivariate regression, retaining only variables achieving p0.05 significance in the
final model.
Results
Of 474 FSWs enrolled, registration data were missing
from 64 (14%), and these participants were accordingly
excluded from the analysis. Of the 410 FSWs remaining,
181 (44%) were currently registered with the MHD.
Demographic and socioeconomic factors
Table 1 shows the baseline demographic, socioeconomic, and working conditions of the 410 FSWs.
The median age was 32 (interquartile range [IQR]:
25–38), and most women were migrants to Baja California (78%). Less than one-fifth were married (19%).
Although the majority had children (92%) and listed
children as financial dependents (73%), only one-third
rated themselves as in a bad financial situation (34%).
In general, participants had little formal education,
with a median of six years, and most did not speak
any English (74%).
Compared with registered FSWs, unregistered FSWs
were more likely to be native to Baja California (30%
vs. 11%, p0.001), to have worked longer in the sex
trade (median four years vs. three years, p0.001), and
to rate their financial situation as bad (41% vs. 25%,
p0.001). Interestingly, registered FSWs were twice
as likely as unregistered FSWs to have more than two
financial dependents (51% vs. 33%, p0.001) and to
live with a greater number of people (median 2.0 vs.
1.0, p0.001). Age did not differ significantly between
the groups.
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Working conditions
Overall, most FSWs worked in a bar (61%) for a mean
of 44 hours per week, and only about one-fifth (21%)
rated their working conditions as good. Registered
FSWs were more likely than unregistered FSWs to
work in an establishment such as a bar (77% vs. 49%,
p0.001) or live and work in the same place (22% vs.
11%, p50.004) as opposed to working on the street
(29% vs. 70%, p0.001). There were no statistically
significant differences between registered and unregistered FSWs in terms of their working at brothels, hotels,
or shooting galleries (a designated place where drugs
are purchased and used). Registered FSWs earned
significantly more money per transaction than unregistered FSWs for sex both with a condom (earning $30
per transaction, 59% vs. 23%, p0.001) and without a
condom (earning $30 per transaction, 74% vs. 44%,
p0.001) (Table 1).
HIV-related risk behaviors
Table 2 shows the overall risk behaviors and prevalence
of STIs and HIV in our sample. The median number of
unprotected vaginal sex acts in the last month was five

(IQR: 2–14). One-fifth of the sample had ever injected
drugs, and almost 40% had used methamphetamine
in the last month. Interestingly, compared with unregistered FSWs, registered FSWs had lower risk profiles
for both sexual and drug-related behaviors, and fewer
sex partners in the last month (median: 70 vs. 145,
p0.001). As for drug-related risk behaviors, registered
FSWs were less likely than unregistered FSWs to report
ever having injected drugs (8% vs. 31%, p0.001),
having clients who currently use drugs (62% vs. 83%,
p0.001), or having had a sex partner who had ever
injected drugs (7% vs. 25%, p0.001).
Prevalence of HIV and STIs
More than two-thirds had been tested for HIV prior
to enrollment (69%); 6% tested HIV-positive at enrollment, and almost half tested positive for at least one STI
(44%). Compared with unregistered FSWs, registered
FSWs were more likely ever to have been tested for HIV
(86% vs. 56%, p0.001) and less likely to test positive
for HIV (3% vs. 8%, p50.039), gonorrhea (4% vs. 12%,
p50.005), syphilis (any titer) (18% vs. 40%, p0.001),
or any STI (including HIV) (33% vs. 53%, p0.001).

Table 1. Characteristics of registered and unregistered FSWs in Tijuana, Mexico (n=410)a
Registered FSWs Unregistered FSWs
(n5181)
(n5229)
Baseline characteristics

N (percent)

N (percent)

Total
(n5410)
N (percent)

P-value

Demographics and socioeconomic factors
Median age (IQR) in years
Born in Baja California
6 years of education completed
Worked in sex trade 4 years
Median years worked in sex trade (IQR)
Median years of education (IQR)
Speaks English
Married
Rates herself in bad financial situation
Has 2 financial dependents
Has child(ren) as financial dependent
Median total number of people living with her (IQR)

31
20
90
66
3
7
39
31
46
93
149
2

(25–38)
(11.1)
(50.6)
(36.9)
(0–7)
(6–9)
(21.7)
(17.2)
(25.4)
(51.4)
(82.3)
(1–4)

33
69
105
113
4
6
69
48
94
75
148
1

(26–39)
(30.4)
(47.1)
(49.8)
(2–8)
(4–9)
(30.4)
(21.1)
(41.0)
(32.8)
(64.9)
(0–2)

32
89
195
179
4
6
108
79
140
168
297
1

(25–39)
(21.9)
(48.6)
(44.1)
(1–8)
(5–9)
(26.5)
(19.4)
(34.1)
(41.0)
(72.6)
(1–3)

0.078
0.001
0.546
0.012
0.001
0.019
0.055
0.378
0.001
0.001
0.001
0.001

Working conditions
Worked in a bar or cantina in the past month
Worked on the street in the past month
Live and work in the same place
Earned $30 per transaction with a condom
Earned $30 per transaction without a condom
Have clients who have ever injected drugs

139
52
39
105
134
46

(76.8)
(29.1)
(21.5)
(59.3)
(74.0)
(25.6)

112
160
25
52
101
88

(48.9)
(69.9)
(10.9)
(23.2)
(44.1)
(38.4)

251
212
64
157
235
134

(61.2)
(52.0)
(15.6)
(39.2)
(57.3)
(32.8)

0.001
0.001
0.004
0.001
0.001
0.006

a
The first three columns of data are displayed by number (percent) of women and median (IQR) for dichotomous and continuous variables,
respectively. Dichotomous outcomes were examined using Fisher’s exact test. Continuous outcomes were examined using Wilcoxon’s rank sum
test for differences in group distributions. Certain percentages may reflect denominators smaller than the n-value given in the column head;
these discrepancies are due to missing data.

FSW 5 female sex worker
IQR 5 interquartile range
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Table 2. Risk behaviors and STIs of registered and unregistered FSWs in Tijuana, Mexico (n=410)a

Risk behaviors
Median number of sex partners (IQR)
Median percent of unprotected vaginal sex acts with clients
in the past month (IQR)
Often use illegal drugs before or during sexb
At least one partner was IDU
Ever been an IDU
Injected heroin in the past month
Injected methamphetamine in the past month
Injected cocaine in the past month
Injected heroin and cocaine in the past month
Non-injection use of methamphetamine in the past month
STIs
HIV-positive
Any STI
Any positive syphilis, titer 1:1
Active syphilis, titer 1:8
Gonorrhea test positive
Chlamydia test positive
Median frequency of gynecological checkup (IQR)
Ever been tested for HIV/AIDS

Registered FSWs
(n5181)

Unregistered FSWs
(n5229)

Total
(n5410)

N (percent)

N (percent)

N (percent)

P-value

70 (11–240)
0.40 (0.15–0.72)

145 (50–361)
0.50 (0.26–0.80)

115 (30–301)
0.46 (0.20–0.79)

0.001
0.045

11
13
14
12
4
1
3
33

(6.1)
(7.2)
(7.7)
(6.6)
(2.2)
(0.6)
(1.7)
(18.2)

56
55
70
66
18
18
24
120

(24.6)
(24.8)
(30.6)
(28.8)
(7.9)
(7.9)
(10.5)
(52.4)

67
68
84
78
22
19
27
153

(16.4)
(16.9)
(20.5)
(19.0)
(5.4)
(4.6)
(6.6)
(37.3)

0.001
0.001
0.001
0.001
0.014
0.001
0.001
0.001

6
59
33
20
7
30
6
155

(3.3)
(32.6)
(18.2)
(11.1)
(3.9)
(16.6)
(1–12)
(85.6)

19
122
90
38
26
44
0
127

(8.3)
(53.3)
(40.4)
(17.2)
(11.8)
(19.9)
(0–1)
(55.5)

25
181
123
58
33
74
1
282

(6.1)
(44.1)
(30.4)
(14.5)
(8.2)
(18.4)
(0–4)
(68.8)

0.039
0.001
0.001
0.089
0.005
0.439
0.001
0.001

a
The first three columns of data are displayed by number (percent) of women and median (IQR) for dichotomous and continuous variables,
respectively. Dichotomous outcomes were examined using Fisher’s exact test. Continuous outcomes were examined using Wilcoxon’s rank sum
test for differences in group distributions. Certain percentages may reflect denominators smaller than the n-value given in the column head.
These discrepancies are due to missing data.

The binary variable “often use illegal drugs before or during sex” was derived by combining the responses “often” and “always” into one
category and “never” and “sometimes” into the other.

b

STI 5 sexually transmitted infection
FSW 5 female sex worker
IQR 5 interquartile range
IDU 5 injection drug user
HIV 5 human immunodeficiency virus
AIDS 5 acquired immunodeficiency syndrome

However, prevalence of active syphilis (titer 1:8) and
chlamydia were similar in both groups (Table 2).
Factors independently associated
with FSW registration
Factors associated with FSW registration identified
in univariate and multivariate regression models are
shown in Table 3. In univariate analyses, factors associated with increased odds of registration included
having a greater number of people living with one,
living and working in the same location, earning
more money for sexual transactions with a condom,
and ever having been tested for HIV. Factors inversely
associated with registration included having migrated
to Baja California; working on the street; having clients
who inject drugs; ever having injected drugs; injecting
cocaine; non-injection use of methamphetamine; and
testing positive for HIV, syphilis, gonorrhea, or any STI

(including HIV). Variables not associated with registration were age, lifetime duration of sex work, and the
percent of unprotected sex acts with clients.
In multivariate analyses, four factors were found to
be independently associated with elevated odds of registration. FSWs who were registered were more likely ever
to have had an HIV test (adjusted odds ratio [AOR] 5
4.19; 95% confidence interval [CI] 2.33, 7.54) and to
make more money ($30) per transaction without a
condom (AOR52.41; 95% CI 1.39, 4.17). They also
were more likely to live with more people (AOR51.26;
95% CI 1.11, 1.43) and live and work in the same
place (AOR52.33; 95% CI 1.10, 4.95). In addition,
four factors were inversely associated with registration,
including working on the street (AOR50.34; 95% CI
0.20, 0.59), injecting cocaine (AOR50.06; 95% CI
0.01, 0.59), snorting or smoking methamphetamine
(AOR50.27; 95% CI 0.16, 0.47), and having been born
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Table 3. Selected factors associated with FSW registration in Tijuana, Mexico
Univariate odds ratio
(95% CI)

Factor

Adjusted odds ratioa
(95% CI)

Demographics and socioeconomic factors
Age
Born in Baja California
Years worked in sex trade
Total number of people living with her

0.98
0.29
0.98
1.23

(0.96,
(0.17,
(0.95,
(1.11,

1.01)
0.49)
1.01)
1.36)

NS
0.35 (0.17, 0.70)
NS
1.26 (1.11, 1.43)

Working conditions
Worked on the street in the past month
Live and work in the same place
Earned $30 per transaction without a condom
Has clients who have ever injected drugs

0.18
2.24
3.61
0.55

(0.12,
(1.30,
(2.37,
(0.36,

0.27)
3.87)
5.51)
0.84)

0.34 (0.20, 0.59)
2.33 (1.10, 4.95)
2.41 (1.39, 4.17)
NS

Risk behaviors
Percent of unprotected vaginal sex acts with clients in the past month
Ever been an injecton drug user
Injected cocaine in past month
Non-injection use of methampthetamine in past month

0.57
0.19
0.07
0.20

(0.31,
(0.10,
(0.01,
(0.13,

1.05)
0.35)
0.49)
0.32)

NS
NS
0.06 (0.01, 0.59)
0.27 (0.16, 0.47)

STIs
HIV-positive
Any STI
Any positive syphilis, titer 1:1
Gonorrhea test positive
Chlamydia test positive
Ever been tested for HIV/AIDS

0.38
0.42
0.33
0.30
0.80
4.79

(0.15,
(0.28,
(0.21,
(0.13,
(0.48,
(2.93,

0.97)
0.64)
0.52)
0.71)
1.33)
7.82)

NS
NS
NS
NS
NS
4.19 (2.33, 7.54)

Variables in the multivariate model are adjusted for all other variables in the model.

a

FSW 5 female sex worker
CI 5 confidence interval
NS 5 not significant
STI 5 sexually transmitted infection
HIV 5 human immunodeficiency virus
AIDS 5 acquired immunodeficiency syndrome

in Baja California (AOR50.35; 95% CI 0.17, 0.70). To
eliminate the effects of collinearity, we repeated the
model, removing the variable for previous HIV testing,
and the remaining variables and their corresponding
parameter estimates were essentially unchanged.
Discussion
In examining the system for regulating FSWs in Tijuana,
we found that registration with the MHD was associated
with higher odds of HIV testing, as one would expect,
but registration was not associated with lower risk of
testing positive for HIV or STIs, after adjusting for other
confounders associated with registration.
We identified two patterns related to sex-worker
registration that have implications for HIV and STI
prevention and policies. First, registered FSWs tended
to work in venue-based establishments, lived and
worked in the same location, and earned more money
per transaction. Conversely, women who worked pri-

marily on the street were less likely to be registered,
as were FSWs who injected drugs and those who used
stimulants (i.e., cocaine or methamphetamine). These
results provide the first analysis of the current system
of regulation of FSWs on the Mexico-U.S. border and
offer an opportunity to inform HIV-prevention efforts
in this region.
Because HIV testing is a requirement for all women
who are registered, we expected that 100% of registered women would have been tested, instead of 85%,
as reported by our participants. This may imply that
FSWs, or the establishments for which they work, are
finding a way to buy a registration card and bypass the
regulation system, or the FSWs may be unaware that
they have been tested. These findings also may indicate
that HIV testing is not a strong motivator for FSWs to
register with the MHD. Although registered FSWs are
more likely to have been tested for HIV, registration
did not ultimately serve as an independent predictor
of lower STI and HIV prevalence. Earlier studies in
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the Philippines have also showed that STI screening
and treatment, in the absence of other prevention
strategies, are not effective for long-term control of
STIs or HIV in sex workers.1,35
As in previous studies, sex-work venue was an
important correlate of registration, with street-based
sex workers being less likely to be registered.6,36 This
finding highlights three important observations. First,
street-based sex workers often have higher risk profiles,
and they may have decreased access to condoms and
fewer contacts with screening and treatment services
for HIV and STIs. The current registration system may
be excluding sex workers who operate outside of a
specific venue, and thus the MHD may not be reaching women at highest risk for HIV and STIs. Because
street-based FSWs are more likely to be infected with
HIV and STIs and to use drugs,37 efforts are needed
to reach out to these women, who may fear they will
be denied registration if they test HIV-positive. Since
our study was conducted, a mobile HIV-prevention
campaign has been initiated in Tijuana, representing a partnership between a local nongovernmental
organization and the municipal, state, and federal
governments.22 Efforts such as these may encourage
FSWs to seek testing for HIV and other STIs without
fear of repercussions.
The HIV epidemic among FSWs living in some
Mexico-U.S. border cities has increased rapidly in
the last 10 years, especially among FSWs who inject
drugs.26,27 Our study found that unregistered women
were more likely to have injected drugs and particularly
more likely to have used stimulants in the last month.
Previous studies found that both injection of cocaine
and non-injection use of methamphetamine are associated with high-risk sexual behavior in FSWs and are
independently associated with HIV infection.26,38,39 This
supports the hypothesis that the current registration
system is not serving the health needs of street-based,
drug-using FSWs, who are at highest risk for HIV and
STIs.
A novel finding in our study was the relationship
between income and registration. Registered sex workers earned more money per sex act compared with
unregistered FSWs. This finding has significance for
the goal of addressing social determinants of health
among sex workers. Poverty, income inequality, and
decreased social capital have been linked to women’s
decisions to engage in risky transactional sex.40–43 At
the Mexico-U.S. border, financial need is a major
motivation for women to initiate and continue in sex
work.23 In addition to depressed economic status, FSWs
at the border have other poverty-related risk factors for
HIV, such as low educational level, multiple financial
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dependents, low literacy, and inconsistent knowledge
of HIV and STIs.23,26 Due to the heavy burden that the
cost of registration may pose for some FSWs, it is possible that the system is cost-prohibitive to poorer sex
workers, who make less money per transaction, further
marginalizing these at-risk women.
Lastly, migration status was an important correlate
of registration. Unregistered women were more likely
to have been born in Baja California. This finding is
interesting in light of newer data associating time spent
in Tijuana with risk behavior and HIV prevalence. In a
study evaluating injection drug users who had recently
been deported or who had migrated to Tijuana, the
odds of HIV infection among females increased with
time spent in Tijuana, but the trend was opposite
among males.44 Our findings may suggest that women
who are migrants to Tijuana are routed into sex work
through establishments (such as bars) that may encourage them to become registered.
Limitations
Several limitations with our study should be noted.
First, the study’s cross-sectional nature does not allow
us to draw causal inferences. Second, because the
population was recruited via convenience sampling
and the eligibility criteria for the subsequent intervention study required that women have had recent
unprotected sex with clients, our sample likely had a
higher risk profile than the general FSW population
in Tijuana or other border cities. Our study included
FSWs from Tijuana only and may not be generalizable
to other cities, although the most common Mexican
FSW workplace venues were represented. Participants
were all 18 years of age (18 being the legal age for
FSW registration in Mexico); therefore, our results do
not address the issues of underage sex workers.
Although participants were asked if they were registered with the MHD, we were unable to confirm if
women who were registered actually sought services
from the department. There is potentially a reporting
bias toward registration, if the women feared penalties
in being unregistered; however, we found little evidence
of reporting bias in other sensitive areas, with many
women reporting unprotected vaginal sex with clients
and drug use.
Finally, our study did not elicit details on cost of the
registration card. Since this study was completed, the
cost has reportedly increased from $360 per person
per year to $450 per person per year (Personal communication, Clark-Alfaro V, director of the Binational
Center for Human Rights, Tijuana, Mexico, May 2009).
Future studies will address how the cost of the registration card may affect which women are registered,
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if the increase in cost has deterred registration, and
if anyone other than the sex worker herself is paying
for the card.

6.
7.

Conclusion
Systems for regulating sex work constitute an important
public health measure in settings where HIV and other
STIs are rising, as they are in Tijuana. Our study suggests that the current system of registration of FSWs
in Tijuana focuses on screening and treatment of HIV
and STIs and may be structured in such a way that it
excludes the highest risk subgroups, especially FSWs
who are street-based and those who inject drugs or use
stimulants. Future strategies to ensure the most vulnerable FSWs are reached might include an integrated
model of rapid screening and treatment for HIV and
STIs using mobile clinics and partner notification,
and incorporating active or former FSWs as promotoras
(indigenous outreach workers). Consideration should
also be given to models incorporating incentivized or
enforced condom use, which has been found to be
successful in other settings.2–6,11,12 With regard to the
latter, an important lesson should be gleaned from the
Dominican Republic, where effectiveness was potentiated when a combined approach to prevention was
grounded in female and community empowerment.11,12
Efforts to reach the most marginalized segments of the
sex-worker population are likely to succeed when they
have gained the community’s trust, rather than their
fear or contempt.
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