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Correlates of STI symptoms among female sex
workers with truck driver clients in two Mexican
border towns
Nadine E Chen1,3*, Steffanie A Strathdee1, Felipe J Uribe-Salas2, Thomas L Patterson1, Maria Gudelia Rangel2,
Perth Rosen1 and Kimberly C Brouwer1
Abstract

Background: Female sex workers (FSW) are at increased risk for HIV and other STI due to occupation-related risks
and exposures. Long-distance truck drivers have been implicated in the spread of HIV, but less is known about
HIV/STI risks of FSW servicing truck drivers, especially in North America. As part of an international collaborative
pilot study, we interviewed FSWs servicing truck driver clients along two major transportation corridors to explore
factors associated with recent STI symptoms.

Methods: A cross-sectional study of 200 FSW was conducted in Mexico: 100 from Nuevo Laredo (U.S. border);
100 from Ciudad Hidalgo (Guatemalan border). Eligibility criteria included age ≥18 years, speaking English or
Spanish, and having ≥1 truck driver client in the past month. The main outcome was reporting any recent STI
symptoms, defined as experiencing genital/anal warts, genital ulcers/sores, genital itching, or abnormal vaginal
discharge in the past 6 months. Logistic regression was used to identify correlates of recent STI symptoms.

Results: Median age of FSW was 29 years, 74% were single, 87% had <9th grade education, and median income
was 4000 pesos/month ($300 USD). Sex work occurred at a bar/cantina for 70%. One-quarter had never been tested
for HIV, 53% reported lifetime drug use, 22% reported drinking alcohol before/during transactional sex and 17%
reported recent STI symptoms. After controlling for age and study site, factors associated with STI symptoms were
lifetime drug use (AOR 2.9, 95% CI 1.2-6.9), drug use before/during sex (AOR 2.8, 95% CI 1.1-7.1), alcohol use
before/during sex (AOR 5.2, 95% CI 2.2, 12.6), forced sex ever (AOR 2.6, 95% CI 1.1-6.1), lifetime history of arrest
(AOR 2.3, 95% CI 1.0-5.0), and being surveyed in Nuevo Laredo rather than Ciudad Hidalgo (AOR 4.8,
95% CI 2.0-10.0).

Conclusions: The associations we observed between recent STI symptoms and drug and alcohol use suggest that
interventions are needed that promote consistent and effective safer sex practices, especially while under the
influence of alcohol or other substances.
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Background
Female sex workers (FSW) are especially vulnerable to
sexually transmitted infections (STIs) and HIV and have
higher rates of infection than the general population
[1-3]. Due to their occupation, FSW are often exposed
to unprotected sex, sex with multiple partners, and sub-
stance use [3-5]. In addition, they are at risk for sexual
and physical violence [3,5,6]. These factors increase vul-
nerability to STI/HIV infection.
Migration and mobility have been associated with the

spread of HIV and other STIs, especially as mobility
facilitates the mixing of sexual networks [7]. Long-
distance truck drivers have been implicated in the early
spread of HIV in Africa, India, and Asia [8-11]. Much
less is known about the risk behaviors and STI/HIV
prevalence of trucker drivers and their FSW acquain-
tances in the Americas, although reports suggest high
transmission potential [12,13]. In 2002, a study of truck
drivers along the Mexico-Guatemala border found that
26% reported sex with a FSW, and only 27% of those
reported using condoms with a FSW [14]. In a U.S.
study of truckers, one-third reported having frequent
sexual intercourse on the road with multiple partners,
but few reported condom use [15]. Substance use, espe-
cially alcohol use, has also been found to be common
among truckers and is associated with unprotected sex
[14,15]. Therefore, high risk behaviors among truckers
coupled with their mobility and potential to transmit
disease across regions in a short period of time, likely in-
crease the STI/HIV risk to their sex partners.
The STI/HIV vulnerability of FSW servicing long-

distance truckers in Mexico is unknown. Among FSW
in Mexican-U.S. border cities, HIV prevalence was
17–26 times greater than that of the general Mexican
population, and 36% of FSW had at least one bacterial
STI [1,4]. We report results from an international col-
laborative pilot study evaluating truck drivers and FSW
with truck driver clients. The objective of the present
analysis was to identify factors associated with recent
STI symptoms among FSW who service truckers in
order to inform public health interventions to prevent
the spread of HIV and other STIs.

Methods
Study population
Cross-sectional interviewer-administered surveys were
conducted from August 2009 to January 2010 among
200 FSW (n = 100 in Nuevo Laredo at the Mexico/U.S.
border, and n = 100 in Ciudad Hidalgo at the Mexico/
Guatemala border). The Nuevo Laredo/Laredo border
crossing is the largest truck freight crossing in North
America while Ciudad Hidalgo is located on a major
freight corridor between Mexico and Guatemala. Partici-
pants were selected through modified venue-based
sampling [16], in which no more than 10 participants
were enrolled from any particular site. FSW were eligible
for the study if they were ≥18 years-old, spoke either
English or Spanish, and worked at a truck stop or had at
least 1 truck driver client in the past month.
Data collection
Trained female staff members administered quantitative
surveys to collect information on demographics, socioe-
conomic factors, working conditions, and access to care.
Information pertaining to healthcare access was assessed
by determining health insurance status, measuring num-
ber of gynecologic visit within the last year, and deter-
mining if participants had ever been tested for HIV.
Deportation was assessed by self-report, and participants
were asked from which country and to which country
they were deported.
Substance use and sexual risk behaviors were by self-

report. Frequency of alcohol use was dichotomized at
several times a week versus once a week or less, as this
was the median. Heavy alcohol use was defined as hav-
ing >4 drinks, as four or more drinks within a two-hour
period suggests binge drinking for women [17]. Partici-
pants were asked about lifetime use of illegal drugs in
general and about specific substances, including
marijuana, heroin, cocaine, and methamphetamines.
Hard drug use was defined as cocaine, heroin, metham-
phetamine or amphetamine use. In addition, information
about drug use in the past 6 months was collected. In-
formation on sex work practices included place of sex
work, average number of partners in the last six months,
condom availability, client factors, and substance use be-
fore or during sex. Participants were considered to have
been forced to have sex if they answered affirmative to
the question “has anyone ever forced you to have sex
with them using either physical force or emotional pres-
sure”? Presence of a pimp or manager was assessed by
asking whether participants had to currently pay some-
one “like a pimp, manager, or administrator or . . ..share
with someone a percentage of the money” that they re-
ceive from clients. We also assessed nationality of clients
as a previous study of Mexican FSW in border cities
showed a greater prevalence of HIV and other STI
among FSW with U.S. clients compared to those without
U.S. clients [1].
The main variable of interest was recent STI symp-

toms, which we defined as having had genital/anal warts,
genital ulcers or sores, genital itching, or abnormal vagi-
nal discharge in the past 6 months. Participants were
compensated $15 USD for their time. All participants
provided informed written consent to participate in the
study. The study was approved by the University of
California at San Diego Human Research Protections
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Program and the Ethics Committee of El Colegio de la
Frontera Norte in Tijuana, Mexico.

Statistical analysis
The main outcome was recent STI symptoms. To com-
pare differences by STI symptoms, we used Wilcoxon’s
rank sum for continuous variables and Chi2 analysis for
dichotomous variables. We then performed bivariate and
multivariate logistic regression to evaluate independent
factors associated with the outcome of recent STI symp-
toms. Only variables achieving a p < 0.10 on descriptive
analysis were included in the bivariate analysis. In the
multivariate model, we controlled for the demographic
factors of age and study site. History of STI diagnosis
ever was not included in the multivariate model due to
collinearity with the outcome of interest. Missing data in
multivariate logistic regression analysis was assigned the
null value for conservative estimates.

Results
The average FSW enrolled was single, a median age of
29 years-old (IQR 23–35), had less than a 9th grade
(secundaria) education, and earned 4000 pesos (approxi-
mately $300 USD) per month (Table 1). The majority of
FSW was born in Mexico, but had been in the current
city of residence for less than 5 years. FSW in this study
had been in sex work for a median of almost 5 years and
had approximately 35 clients in the last 6 months, but
this number ranged from 5–350. One-quarter reported
never having been tested for HIV, but of those who had
been tested, 74% reported that they were tested for HIV
within the last year (data not shown). Although most did
not have health insurance, only 18% reported no regular
access to healthcare, and 92% reported that they had had
at least 1 gynecologic visit in the past year.
In terms of substance use, 83% reported heavy alcohol

use (more than four drinks on a typical drinking day)
and 69% reported drinking alcoholic beverages several
times per week. The majority reported ever using illicit
drugs, including marijuana. Cocaine was the most com-
monly reported hard drug used in the last 6 months
(n = 42). Alcohol use during sex transactions was com-
mon, with 22% reporting always or often using alcohol
prior to or during sex work in the last month. Another
14% reported using drugs at least once prior to or dur-
ing sex work in the last month.
A total of 17% (n = 33) reported having STI symptoms

in the last six months, of whom 70% expressed >1 STI
symptom. Only 14% of all FSW reported ever being for-
mally diagnosed with an STI.
Table 2 shows the unadjusted and adjusted associa-

tions for recent STI symptoms. After controlling for age
and study site, several different substance use factors
remained significant. Lifetime history of drug use more
than doubled odds of having recent STI symptoms
(AOR 2.3, 95% CI 1.0-5.0), and drug use before or dur-
ing sex work was an even stronger association with AOR
2.8 (95% CI 1.1, 7.1) having recent STI symptoms. Alco-
hol use before or during sex work was the most statisti-
cally significant association, increasing odds of having
recent STI symptoms by 5.3 (95% CI 2.2-12.6). Other
significant vulnerable factors included lifetime history of
arrest and forced sex, both of which more than doubled
odds of recent STI symptoms. FSW surveyed at the
Mexico/Guatemala border site were 89% less likely to re-
port STI symptoms than those from the Mexico/U.S.
border site.

Discussion
In this study of FSW with trucker clients from two
border towns in Mexico, although most FSW did not
have health insurance, access to sexual and reproductive
healthcare services did not seem to be an issue with the
overwhelming majority having accessed gynecologic care
and HIV testing within the last year. Despite access to
these health services, approximately 1 out of 6 FSW
reported recent STI symptoms, with substance use in-
creasing odds of having STI symptoms. The prevalence
of heavy alcohol use was common, but only FSW who
reported frequently using alcohol within the context of
sex work were more likely to report recent STI symp-
toms. By contrast, drug use at any time (both lifetime
history of use and use in the context of transactional
sex) was associated with recent STI symptoms. Factors
that may indicate increased marginalization from society,
including arrest history and history of forced sex, were
also associated with recent STI symptoms. In addition,
FSW who were surveyed in Ciudad Hidalgo were less
likely than those from Nuevo Laredo to report recent
STI symptoms.
The link between alcohol and STI/HIV risk has been

well established [18]. Several mechanisms have been
studied for this association, including behavioral disin-
hibition while under the influence and the predisposition
of a sensation-seeking personality which leads to both
increased sexual risks as well as increased alcohol use
[18,19]. Previous studies, not restricted to FSW, have
shown that generalized alcohol consumption, as well as
consuming alcohol prior to or at the time of sexual rela-
tions, increases sexual risk behaviors and risk of HIV ac-
quisition [20,21]. In this study, while heavy alcohol
consumption was not associated with increased STI risk,
drinking prior to or during sex work was associated with
increased STI risk. The majority of FSW reported their
main place of sex work occurred at bars or cantinas
where alcohol use is common, if not expected. For FSW
hired by the bar or cantina, male patrons often must buy
“drinks” for or from the FSW for the opportunity to



Table 1 Demographics and risk behavior characteristics of female sex workers servicing truck drivers in Mexico

DEMOGRAPHICS Total, No. (%), n=200 No STI symptoms, n=167 STI symptoms, n=33 p-value

Age median years (IQR) 28.7 (22.8, 35.1) 28.8 (22.4, 35.1) 28.4 (24.7, 35.1) 0.43

Civil status:

Married/common-law 52 (26.0%) 45 (26.9%) 122 7 (21.2%) 26 0.49

Single/divorced/separated/widow 148 (74.0%) (73.1%) (78.8%)

Education:

>9th grade (preparatoria) 27 (13.5%) 21 (12.6%) 6(18.2%) 0.39

<9th grade (secundaria) 173 (86.5%) 146 (87.4%) 27 (81.8%)

Income: Monthly in thousand pesos (median, IQR) 4.0 (2.0, 10.0) 4.0 (2.0, 10.0) 5.3 (2.5, 12.0) 0.28

Site

Nuevo Laredo 100 (50%) 74 (44.3%) 26 (78.8%) <0.001

Ciudad Hidalgo 100 (50%) 93 (55.7%) 7 (21.2%)

MIGRATION FACTORS

Birthplace:

Mexico 113 (56.5%) 87 (52.1%) 26 (78.8%) 0.005

Other Central American country 87 (43.5%) 80 (47.9%) 7 (21.2%)

Length of time in current city:

> 5 years 101 (50.8%) 80 (48.2%) 21 (63.6%) 0.11

< 5 years 98 (49.2%) 86 (51.8%) 12 (36.4%)

Ever been deported (vs. never deported) 32 (16.0%) 26 (15.6%) 6 (18.2%) 0.71 a

HEALTHCARE ACCESS

Health insurance, last 6 months

No 40 (20.0%) 30 (18.0%) 10 (30.3%) 0.11

Yes 160 (80.0%) 137 (82.0%) 23 (69.7%)

# Gynecologic visits, last

year(n=182) 14 (7.8%) 14 (9.1%) 0 0.090

0 >1 168 (92.3%) 139 (90.9%) 29 (100.0%)

Ever tested for HIV

No 51 (25.5%) 44 (26.3%) 7 (21.2%) 0.54

Yes 149 (74.5%) 123 (73.7%) 26 (78.8%)

SUBSTANCE USE AND INCARCERATION

Heavy alcohol use: Has (n=174)

1-4 drinks on typical drinking day 30 (17.2%) 27 (18.2%) 3 (11.5%) 0.40

>4 drinks on typical drinking day 144 (82.8%) 121 (81.8%) 23 (88.5%)

Frequency of alcohol use (n=189)

Never-1x/week 58 (30.7%) 53 (33.3%) 5 (16.7%) 0.069

Several times/week- daily 131 (69.3%) 106 (66.7%) 25 (83.3%)

Lifetime drug use: b

Illicit drug usec 105 (52.5%) 81 (48.5%) 24 (72.7%) 0.011

Marijuana use 66 (33.2%) 55 (33.1%) 11 (33.3%) 0.98

Cocaine use 79 (39.5%) 62 (37.1%) 17 (51.5%) 0.12

Heroin use (n=199) 9 (4.5%) 5 (3.0%) 4 (12.1%) 0.021

Methamphetamine use 3 (1.5%) 2 (1.2%) 1 (3.0%) 0.43

Amphetamine use (n=197) 11 (5.6%) 8 (4.9%) 3 (9.1%) 0.34

Injection drug use (n=106) 7 (6.6%) 4 (4.9%) 3 (12.5%) 0.19
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Table 1 Demographics and risk behavior characteristics of female sex workers servicing truck drivers in Mexico
(Continued)

Drug use in the last 6 months: b

Marijuana 25 (12.5%) 21 (12.6%) 4 (12.1%) 0.94

Cocaine 42 (21.0%) 33 (19.8%) 9 (27.8%) 0.33

Heroin 4 (2.0%) 3 (1.8%) 1 (3.0%) 0.64

Amphetamines 7 (3.5%) 5 (3.0%) 2 (6.1%) 0.38

Ever arrested (n=199)

No 142 (71.4%) 124 (74.7%) 18 (54.6%) 0.019

Yes 57 (28.6%) 42 (25.3%) 15 (45.5%)

Arrested in the last year

No 167 (83.5%) 143 (85.7%) 24 (72.7%) 0.068

Yes 33 (16.5%) 24 (14.4%) 9 (27.3%)

SEXUAL BEHAVIORS AND PRACTICES

Ever diagnosed with an STI d

No 172 (86.0%) 149 (89.2%) 23 (69.7%) 0.003

Yes 28 (14.0%) 18 (10.8%) 10 (30.3%)

Number of years worked as sex worker (median, IQR) 4.90 (1.80, 18.0) 4.52 (1.78, 17.8) 7.07 (3.39, 23.3) 0.076

Number of clients, last 6 mo. (median, IQR) (n=196) 35 (10, 100) 30 (10,100) 50 (16.5, 174) 0.32

Free condom availability

Never receives free condoms 80 (40.0%) 72 (43.1%) 8 (24.2%) 0.043

Receives sometimes/always 120 (60.0%) 95 (56.9%) 25 (75.8%)

Can you afford to buy own condoms?

No 21 (10.5%) 15 (9.0%) 6 (18.2%) 0.11

Yes 179 (89.5%) 152 (91.0%) 27 (81.8%)

Main place of sex work

Bar/cantina 140 (70.0%) 119 (71.2%) 21 (63.6%) 0.42

Other 60 (30%) 48 (28.8%) 12 (36.4%)

Has a manager/pimp

No 153 (76.5%) 124 (74.2%) 29 (87.9%) 0.092

Yes 47 (23.5%) 43 (25.8%) 4 (12.1%)

Alcohol before/during sex work, last mo. (n=199)

Never/sometimes/50% of the time 156 (78.4%) 138 (83.1%) 18 (54.5%) <0.001

Often/always 43 (21.6%) 28 (16.9%) 15 (45.5%)

Used drugs before/during sex, last mo.(n=198)

Never 170 (85.9%) 148 (89.2%) 22 (68.7%) 0.002

Sometimes/often/always 28 (14.1%) 18 (10.8%) 10 (31.3%)

U.S. clients, past 6 months

No 138 (69.0%) 124 (74.2%) 14 (42.4%) <0.001

Yes 62 (31.0%) 43 (25.8%) 19 (57.6%)

Has ever been forced to have sex (n=199)

No 161 (80.9%) 139 (83.7%) 22 (66.7%) 0.02

Yes 38 (19.1%) 27 (16.3%) 11 (33.3%)

Age median years (IQR) 28.7 (22.8, 35.1) 28.8 (22.4, 35.1) 28.4 (24.7, 35.1) 0.43
a Chi-2 p-value comparing ever deported vs. never deported.
b All p-values are compared to null use.
c Illicit drug use: includes heroin, cocaine, methamphetamine, inhalants, amphetamine, agua celeste, tranquilizers, barbiturates, ecstasy, and marijuana.
d Variable was not evaluated in multivariate model due to collinearity with outcome.
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Table 2 Correlates of STI symptoms among FSW with
truck driver clients in Mexico

DEMOGRAPHICS Unadjusted
odds ratio

Adjusted
odds ratio a

Age median years (IQR) 1.02 (0.98, 1.06) 1.00 (0.96, 1.05)

Site

Nuevo Laredo Ref. Ref.

Ciudad Hidalgo 0.21 (0.09, 0.53) 0.21 (0.09, 0.53)

MIGRATION FACTORS

Birthplace:

Other Central
American Country

Ref. Ref.

Mexico 3.42 (1.41, 8.30) 0.63 (0.09, 4.25)

HEALTHCARE ACCESS

# Gynecologic visits, last year

0 Ref.

>1 1.46 (0.48, 4.48)

SUBSTANCE USE AND INCARCERATION

Frequency of drinking

alcohol (n=189)

Never-1x/week Ref.

Several times/week- daily 2.50 (0.91, 6.90)

Lifetime drug use:

Illicit drug use ever b

No Ref. Ref.

Yes 2.83 (1.24, 6.45) 2.92 (1.24, 6.87)

Hard drug use ever (excludes marijuana) c

No Ref.

Yes 2.02 (0.92, 4.47)

Heroin use ever (n=199)

No Ref. Ref.

Yes 4.44 (1.13, 17.53) 2.93 (0.70, 12.2)

Ever arrested (n=199)

No Ref. Ref.

Yes 2.46 (1.14, 5.31) 2.26 (1.02, 5.02)

Arrested in the last year

No Ref.

Yes 2.23 (0.93, 5.39)

SEXUAL BEHAVIORS AND PRACTICES

Number of years
worked as sex worker

1.04 (0.99, 1.09)

Free condom availability

Never receives free condoms Ref. Ref.

Receives free condoms
sometimes/always

2.37 (1.01, 5.56) 1.80 (0.74, 4.38)

Has a manager/pimp

No Ref.

Yes 0.40 (0.13, 1.20)

Alcohol before/during sex work, last mo. (n=199)

Never/sometimes/
50% of the time

Ref. Ref.

Table 2 Correlates of STI symptoms among FSW with
truck driver clients in Mexico (Continued)

Often/always 4.11 (1.85, 9.11) 5.26 (2.20, 12.6)

Used drugs before/during sex work, last mo.

Never Ref. Ref.

Sometimes/50%
time/often/always

3.73 (1.53, 9.13) 2.82 (1.12, 7.10)

U.S. clients, past 6 months

No Ref. Ref.

Yes 3.91 (1.81, 8.47) 1.96 (0.73, 5.24)

Has ever been forced to have sex

No Ref. Ref.

Yes 2.57 (1.12, 5.92) 2.56 (1.07, 6.11)

Unadjusted
odds ratio

Adjusted
odds ratio a

a Controlling for age and study site.
b Illicit drug use: includes heroin, cocaine, methamphetamine, inhalants,
amphetamine, agua celeste, tranquilizers, barbiturates, ecstasy, and marijuana.
c Hard drug use: includes methamphetamine, heroin, cocaine, and
amphetamines.
Abbreviations: STI sexually transmitted infection; IQR interquartile range;
mo month.

Chen et al. BMC Public Health 2012, 12:1000 Page 6 of 8
http://www.biomedcentral.com/1471-2458/12/1000
spend time with them [22]. For FSW who are not
employed by the establishment, soliciting clients at bars
likely involves sharing drinks together. In several South
African studies, drinking alcohol before sex or meeting a
sex partner at a drinking establishment has been asso-
ciated with unprotected sex acts [23-25]. Because bars
were a common place to solicit clients, workplace inter-
ventions to improve safer sex practices while under the
influence of alcohol, such as increasing condom avail-
ability in bar settings [26], may help decrease the spread
of STIs.
In regards to drug use, both lifetime illicit drug use

and drug use before or during sex work were associated
with increased report of recent STI symptoms. In a pre-
vious study of FSW along Mexican-U.S. border towns,
drug use prior to or during sex has been associated with
increased risk of STI [2]. Recent cocaine and metham-
phetamine use (past month) has also been associated
with HIV infection among Mexican FSW [27]. In this
pilot study, although several FSW reported recent drug
use, namely cocaine and marijuana, neither of these
drugs were specifically associated with recent STI
symptoms. This is likely due to the small sample size
precluding ability to detect a difference. As with alco-
hol, drug intoxication prior to sex can decrease ability
to negotiate condom use and thereby increases STI risk.
Cocaine, especially crack cocaine, has been associated
with increased STI rates [28]. As cocaine was the most
common drug used in our study sample, an interven-
tion to increase condom use among drug users, particu-
larly those who use cocaine, needs to be further
explored.
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Besides substance use, violence or threat of violence
against FSW increases STI/HIV vulnerability, largely
through decreased ability to negotiate condom use
[5,29]. In this study, history of ever being forced
(through either physical or emotional pressure) to have
sex was significantly associated with recent STI symp-
toms. Several studies have shown that women in violent
relationships are less likely to negotiate condom use or
to refuse sex by HIV-infected partners [30-32]. This
violence can also have long-term emotional or psycho-
logical effects, such as decreased self-image and post-
traumatic stress disorder and anxiety [29,33]. Among
HIV-infected women, a history of abuse has been asso-
ciated with decreased HIV medication use which was
attributed to decreased self-care [33]. Safer work envir-
onments that help reduce sexual violence against FSW
have been associated with empowerment of FSW for
both the improvement of their working conditions as
well as ability to negotiate condom use [22,34,35].
Similarly the criminalization of prostitution or harass-

ment of FSW by police may drive FSW to less safe
places, which may increase their risk of violence and im-
pact safer sex practices. One study of Canadian FSW
found that those FSW who were working away from
main streets because of policing were three times more
likely to have unprotected sexual intercourse [5]. In our
study, FSW who have ever been arrested were more
likely to report recent STI symptoms. Women may be
less likely to seek help from law enforcement when
assaulted if they have had a previous negative interaction
with police. In addition, history of arrest could indicate
other risky behaviors, such as drug use, that also in-
crease risk of STI. The convergence of substance use,
violence, and HIV/AIDS epidemics, also known as the
SAVA syndemic, has been found to be especially preva-
lent among women within the criminal justice system in
the United States [36]. An understanding of the reasons
for the association of recent STI symptoms with a his-
tory of arrest needs to be further explored as it could in-
dicate either an environmental barrier from harassment
by police versus an individual level vulnerability from
other factors related to substance use, mental health,
and violence as described by the SAVA syndemic.
Interestingly, FSW recruited from Ciudad Hidalgo

were less likely to report recent STI symptoms than
FSW from Nuevo Laredo. Although reasons for this dif-
ference are unclear, a possible explanation may include
sexual network differences in STI/HIV prevalence, as
one study of FSW along the Mexico-U.S. border showed
that FSW with U.S. clients were more likely to have STIs
[1]. Due to geographic proximity, FSW in Nuevo Laredo
were more likely to have U.S. clients than those from
Ciudad Hidalgo. Public health interventions such as
STI/HIV screening, safer-sex education, and condom
promotion may also differ by area, and these differences
likely influence risk behaviors. In our sample, although
FSW from Nuevo Laredo were more likely to report ac-
cess to regular healthcare and to have health insurance
than those from Ciudad Hidalgo, FSW at the southern
border were more likely to have ever been HIV tested
and score higher on the condom efficacy scale (data not
shown). Differences in consistent condom use by region
may be affected by several different factors including
condom availability, peer norms regarding condom use,
and public health programs to promote condom use.
Thus, not only is access to care important, but effective
public health programs to promote HIV/STI prevention
and screening are necessary.
There are several limitations that should be considered

in the interpretation of our data. As this was a cross-
sectional study, we were unable to draw any causal infer-
ences. In addition, this was a pilot study with a relatively
small sample size, and we therefore may have been
underpowered to detect some associations (e.g. specific
drug use and drugs used in the last 6 months). Similar
to other studies of sexual behaviors and substance use,
social desirability may have limited self-report of risk
behaviors. In this pilot study, presence of STI symptoms
were self-reported and has not been validated as a proxy
measure for actual STI prevalence. Certain symptoms
which were attributed to being from an STI (e.g. genital
itching or abnormal vaginal discharge) could also be
caused by non-STI related diseases, such as vaginal can-
didiasis or bacterial vaginosis. Therefore, self-assessment
can overestimate actual STI prevalence. On the other
hand, some women may be asymptomatic or not
recognize symptoms of certain STI (e.g. HIV, syphilis,
and chlamydia), especially in the early stages, thereby
underestimating STI prevalence. Lastly, this study only
involved FSW servicing truck driver clients and there-
fore the findings may not be generalizable to FSW in the
region without truck driver clients.
Conclusion
Among FSW in Mexico who have truck driver clients,
substance use was strongly associated with increased re-
port of STI symptoms. STI/HIV prevention efforts need
to address safer sex practices while under the influence
of alcohol or drugs. As a majority of the sex work oc-
curred in bars, increased condom availability in bars
may be a simple yet effective intervention to increase
condom use among FSW [26]. The association history
of arrest and/or forced sex with increased STI symp-
toms may be linked to the SAVA syndemic. Thus pro-
viding safe spaces for sex work may help decrease the
violence against FSW and empower condom use to de-
crease STI risk.



Chen et al. BMC Public Health 2012, 12:1000 Page 8 of 8
http://www.biomedcentral.com/1471-2458/12/1000
Competing interests
The authors declare that they have no completing interests.

Authors’ contributions
All authors listed made substantial intellectual contributions to this
manuscript. GR, PR, FUS, and KCB made substantial contributions to the
design of the parent study and acquisition of data. NEC, KCB, TLP, and SAS
contributed to the conception and interpretation of the data. NEC
performed the statistical analysis and was responsible for primary draft of the
manuscript. All authors contributed to and have read and approved the final
version of the manuscript.

Acknowledgements
Proyecto Salud Sin Fronteras was made possible through funding by
National Institute on Drug Abuse (NIDA) (grants R21DA025438 and
5R01DA029899) and a Center for AIDS Research International Pilot Grant (P30
AI-36214). Funding for this research was also provided through a diversity
supplement from NIDA (R01DA028692-02S1, NEC).

Author details
1Department of Medicine, University of California San Diego, San Diego, CA,
USA. 2El Colegio de la Frontera Norte, Tijuana, Baja California, México.
3Division of Global Public Health, University of California, San Diego; 9500
Gilman Dr, San Diego, CA 92093-0507, USA.

Received: 21 February 2012 Accepted: 28 August 2012
Published: 20 November 2012

References
1. Strathdee SA, Lozada R, Semple SJ, Orozovich P, Pu M, Staines-Orozco H,

Fraga-Vallejo M, Amaro H, Delatorre A, Magis-Rodriguez C, et al:
Characteristics of female sex workers with US clients in two Mexico-US
border cities. Sex Transm Dis 2008, 35(3):263–268.

2. Loza O, Strathdee SA, Martinez GA, Lozada R, Ojeda VD, Staines-Orozco H,
Patterson TL: Risk factors associated with chlamydia and gonorrhoea
infection among female sex workers in two Mexico-USA border cities.
Int J STD AIDS 2010, 21(7):460–465.

3. Scorgie F, Chersich MF, Ntaganira I, Gerbase A, Lule F, Lo YR: Socio-
Demographic Characteristics and Behavioral Risk Factors of Female Sex
Workers in Sub-Saharan Africa: A Systematic Review. AIDS Behav 2011.

4. Rusch ML, Brouwer KC, Lozada R, Strathdee SA, Magis-Rodriguez C,
Patterson TL: Distribution of sexually transmitted diseases and risk factors
by work locations among female sex workers in Tijuana, Mexico.
Sex Transm Dis 2010, 37(10):608–614.

5. Shannon K, Strathdee SA, Shoveller J, Rusch M, Kerr T, Tyndall MW:
Structural and environmental barriers to condom use negotiation with
clients among female sex workers: implications for HIV-prevention
strategies and policy. Am J Public Health 2009, 99(4):659–665.

6. Pyett PM, Warr DJ: Vulnerability on the streets: female sex workers and
HIV risk. AIDS Care 1997, 9(5):539–547.

7. Deane KD, Parkhurst JO, Johnston D: Linking migration, mobility and HIV.
Trop Med Int Health 2010, 15(12):1458–1463.

8. Beyrer C, Razak MH, Lisam K, Chen J, Lui W, Yu XF: Overland heroin trafficking
routes and HIV-1 spread in south and south-east Asia. AIDS 2000, 14(1):75–83.

9. Morris CN, Ferguson AG: Estimation of the sexual transmission of HIV in
Kenya and Uganda on the trans-Africa highway: the continuing
role for prevention in high risk groups. Sex Transm Infect 2006, 82(5):368–371.

10. Parfitt T: Drug addiction and HIV infection on rise in Tajikistan. Lancet
2003, 362(9391):1206.

11. Celikbas A, Ergonul O, Baykam N, Eren S, Esener H, Eroglu M, Dokuzoguz B:
Epidemiologic and Clinical Characteristics of HIV/AIDS Patients in Turkey,
Where the Prevalence Is the Lowest in the Region. J Int Assoc Physicians
AIDS Care (Chic Ill) 2007, 7:7.

12. Villarinho L, Bezerra I, Lacerda R, Latorre Md Mdo R, Paiva V, Stall R, Hearst
N: Vulnerability to HIV and AIDS of short route truck drivers, Brazil.
Rev Saude Publica 2002, 36(4 Suppl):61–67.

13. Schifter J: Latino truck driver trade: sex and HIV in Central America. New York:
Haworth Hispanic/Latino Press; 2001.

14. Bronfman M, Leyva R, Negroni MJ: HIV prevention among truck drivers on
Mexico's southern border. Cult Health Sex 2002, 4(4):475–488.
15. Stratford D, Ellerbrock TV, Akins JK, Hall HL: Highway cowboys, old hands, and
Christian truckers: risk behavior for human immunodeficiency virus infection
among long-haul truckers in Florida. Soc Sci Med 2000, 50(5):737–749.

16. MacKellar DA, Gallagher KM, Finlayson T, Sanchez T, Lansky A, Sullivan PS:
Surveillance of HIV risk and prevention behaviors of men who have sex
with men–a national application of venue-based, time-space sampling.
Public Health Rep 2007, 122(Suppl 1):39–47.

17. Dawson DA: Defining risk drinking. Alcohol Res Health 2011, 34(2):144–156.
18. Cook RL, Clark DB: Is there an association between alcohol consumption

and sexually transmitted diseases? A systematic review. Sex Transm Dis
2005, 32(3):156–164.

19. Kalichman SC, Heckman T, Kelly JA: Sensation seeking as an explanation
for the association between substance use and HIV-related risky sexual
behavior. Arch Sex Behav 1996, 25(2):141–154.

20. Baliunas D, Rehm J, Irving H, Shuper P: Alcohol consumption and risk of
incident human immunodeficiency virus infection: a meta-analysis.
Int J Public Health 2010, 55(3):159–166.

21. Browne FA, Wechsberg WM: The intersecting risks of substance use and
HIV risk among substance-using South African men and women. Curr
Opin Psychiatry 2010, 23(3):205–209.

22. Sherman SG, Lilleston P, Reuben J: More than a dance: the production of
sexual health risk in the exotic dance clubs in Baltimore, USA.
Soc Sci Med 2011, 73(3):475–481.

23. Kiene SM, Simbayi LC, Abrams A, Cloete A, Tennen H, Fisher JD: High rates
of unprotected sex occurring among HIV-positive individuals in a daily
diary study in South Africa: the role of alcohol use. J Acquir Immune Defic
Syndr 2008, 49(2):219–226.

24. Myer L, Mathews C, Little F: Condom use and sexual behaviors among
individuals procuring free male condoms in South Africa: a prospective
study. Sex Transm Dis 2002, 29(4):239–241.

25. Kalichman SC, Simbayi LC, Vermaak R, Jooste S, Cain D: HIV/AIDS risks
among men and women who drink at informal alcohol serving
establishments (Shebeens) in Cape Town, South Africa. Prevention science:
the official journal of the Society for Prevention Research 2008, 9(1):55–62.

26. Larios SE, Lozada R, Strathdee SA, Semple SJ, Roesch S, Staines H, Orozovich P,
Fraga M, Amaro H, de la Torre A, et al: An exploration of contextual factors that
influence HIV risk in female sex workers in Mexico: The Social Ecological
Model applied to HIV risk behaviors. AIDS Care 2009, 21(10):1335–1342.

27. Patterson TL, Semple SJ, Staines H, Lozada R, Orozovich P, Bucardo J, Philbin
MM, Pu M, Fraga M, Amaro H, et al: Prevalence and correlates of HIV
infection among female sex workers in 2 Mexico-US border cities.
J Infect Dis 2008, 197(5):728–732.

28. Marx R, Aral SO, Rolfs RT, Sterk CE, Kahn JG: Crack, sex, and STD. Sex
Transm Dis 1991, 18(2):92–101.

29. Rekart ML: Sex-work harm reduction. Lancet 2005, 366(9503):2123–2134.
30. Wingood GM, DiClemente RJ: The effects of an abusive primary partner

on the condom use and sexual negotiation practices of
African-American women. Am J Public Health 1997, 87(6):1016–1018.

31. Wu E, El-Bassel N, Witte SS, Gilbert L, Chang M: Intimate partner violence
and HIV risk among urban minority women in primary health care
settings. AIDS Behav 2003, 7(3):291–301.

32. El-Bassel N, Gilbert L, Wu E, Go H, Hill J: HIV and intimate partner violence
among methadone-maintained women in New York City. Soc Sci Med
2005, 61(1):171–183.

33. Cohen MH, Cook JA, Grey D, Young M, Hanau LH, Tien P, Levine AM, Wilson
TE: Medically eligible women who do not use HAART: the importance of
abuse, drug use, and race. Am J Public Health 2004, 94(7):1147–1151.

34. Krusi ACJ, Ridgeway A, Strathdee SA, Shannon K: Negotiating Saftey and
sexual risk reduction with clients in unsanctioned quasi-brothels: a
qualitative study. Am J Public Health 2012, In press.

35. Morisky DE, Pena M, Tiglao TV, Liu KY: The impact of the work
environment on condom use among female bar workers in the
Philippines. Health Educ Behav 2002, 29(4):461–472.

36. Meyer JP, Springer SA, Altice FL: Substance abuse, violence, and HIV in
women: a literature review of the syndemic. J Womens Health (Larchmt)
2011, 20(7):991–1006.

doi:10.1186/1471-2458-12-1000
Cite this article as: Chen et al.: Correlates of STI symptoms among
female sex workers with truck driver clients in two Mexican border
towns. BMC Public Health 2012 12:1000.


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice




