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Abstract

Background: HIV prevalence is increasing among female sex workers (FSWs) in Mexico's Northern border region,
who experience multiple occupational risks. Improving vulnerable populations’ education, empowerment, and
access to preventive services are important components of harm reduction strategies. Given the increasing interest
in adapting harm reduction principles from drug use to sex work and other public health responses to the HIV
epidemic, we used a sex work harm reduction framework to guide our investigation of FSWs' HIV knowledge.

Methods: From 2004-2006, FSWs aged 218 years in Tijuana and Ciudad Juarez participated in a behavioral
intervention study and completed structured interviews. Measures included HIV knowledge assessment and factors
within each domain of our theoretical framework for sex work harms: (1) socio-demographic factors that may lead
to sex work, (2) sex work characteristics and behaviors that may lead to harm, and (3) mutually reinforcing harms
that lead to sex work and result from it (e.g., drug abuse). Negative binomial regression identified factors
independently associated with suboptimal HIV knowledge (i.e., incorrect responses during the HIV knowledge
assessment).

Results: Among 924 FSWs, the median proportion of incorrect responses was nearly one third (28% incorrect).
Examination of item responses revealed misconceptions regarding specific transmission and prevention
mechanisms, including prevention of mother to child transmission. Suboptimal HIV knowledge was independently
associated with older age, lower education, living in Tijuana (vs. Ciudad Juarez), inconsistent condom use for
vaginal sex with male clients, and lacking prior HIV testing.

Conclusions: Our application of a sex work harm reduction framework to the study of FSWs' HIV knowledge is an
important first step in enhancing HIV prevention efforts in Northern Mexican border cities. Our findings imply that
interventions should identify and discredit local HIV misconceptions to improve knowledge of specific HIV
transmission routes and self-protective strategies (e.g., condom negotiation). Interventions will require materials
appropriate for women from diverse socio-economic backgrounds and may benefit from innovative harm
reduction approaches such as peer education and outreach.
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Introduction

Female sex workers (FSWs) face many physical and
mental health harms through their occupation, including
risk of disease acquisition (e.g., HIV and other sexually
transmitted infections; STIs), physical and sexual vio-
lence, discrimination, criminalization and exploitation
[1]. Increasingly, researchers and practitioners who work
with FSWs are calling for a broader application of the
harm reduction agenda from drug use to sex work and
other public health responses to the HIV epidemic [1,2].
Using a harm reduction perspective, Cusick recently
conceptualized three types of sex work harms: (1) vul-
nerabilities and structural factors that may lead to sex
work, such as poverty, low education, lack of employ-
ment opportunities and other socio-demographics; (2)
harms introduced by sex work, including HIV/STI trans-
mission, physical and sexual abuse, and other harms to
health and well-being that result from sex work acti-
vities; and (3) mutually reinforcing harms such as drug
addiction that may simultaneously contribute to involve-
ment in sex work (e.g., to earn money for drugs) and
result from engagement in it (e.g., drug abuse to cope
with the physical and emotional stress of the occupation)
[2]. Potential components of harm reduction interven-
tions for FSWs could include increasing vulnerable
FSWs’ education, empowerment, access to prevention
and healthcare services, occupational health and safety
policies, decriminalization of sex work and other human
rights approaches [1]. As a starting point, educational
components of harm reduction programs can work with
local populations of FSWs to increase knowledge of
HIV/STIs and protective behaviors, dispel misconcep-
tions, decrease risk behaviors, and improve access to
services [3].

Knowledge and comprehension of health risk and pro-
tective behaviors, as well as access to information, are
key components of many health behavior models [4-6].
Having an accurate understanding of HIV/STI transmis-
sion is associated with increased condom use [7,8], and
misinformation regarding transmission risk from casual
contact (e.g., kissing, sharing a drinking glass) has been
associated with stigmatizing attitudes [9]. Therefore,
increasing knowledge of HIV transmission routes and
risk and protective behaviors plays an important role in
many HIV-prevention interventions [10-12]. However,
individuals with high knowledge often fail to protect
themselves and others from HIV/STIs due to factors
occurring at the interpersonal, community, and social/
structural levels [6] as emphasized by socio-ecological
models [13] and harm reduction perspectives [2].
Designing effective interventions to increase HIV know-
ledge and reduce harms associated with sex work require
an assessment of populations’ baseline knowledge and
their access to accurate, timely health information [14].
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Once HIV knowledge has been assessed in a population,
harm reduction strategies such as peer education and
community outreach can be developed [1,3].

While Mexico has a low overall HIV prevalence [15],
social and structural vulnerabilities and high risk sexual-
and drug-related risk behaviors have resulted in a
dynamic HIV epidemic along Mexico’s border with the
United States [16-19]. Of particular concern is the ele-
vated prevalence of HIV among FSWs and injection
drug users (IDUs) in Tijuana, Baja California and Ciudad
Juarez, Chihuahua, which border San Diego, California
and El Paso, Texas, respectively. As Mexico’s two largest
border cities, both Tijuana and Ciudad Juarez are situ-
ated on major drug-trafficking routes supporting large
populations of drug users [20]. Both cities have zonas
rojas (red light districts) supported by sex tourism from
the United States and elsewhere in Mexico [21]. Recent
estimates place the numbers of FSWs at 9,000 in
Tijuana [16] and 4,100 in Ciudad Juarez [22]. HIV
prevalence among FSWs in both cities was recently esti-
mated at 6% [19].

In Mexico, knowledge of HIV transmission remains
low in some communities and segments of the health
care sector [23-28]. Correct knowledge may co-exist
with incorrect beliefs [29,30], as research has shown in
other countries in Latin America [31,32]. Although stu-
dents in some Mexican public schools are currently
exposed to accurate messages about HIV transmission
and prevention, adolescents may simultaneously hold
misconceptions regarding protective behaviors [27]. In
one sample of urban youth, although most could identify
transmission routes, many held misconceptions regar-
ding correct condom use, the distinction between HIV
and AIDS, and the possibility of acquiring HIV through
casual contact with patients in healthcare settings [29].
Furthermore, the exact relationship between HIV know-
ledge and engagement in risk behavior may vary by
socio-demographic factors, including gender [27],
requiring further study for interventions with high risk
populations. A qualitative study in Tijuana suggested
that FSWs have low knowledge regarding the proper use
of condoms to prevent HIV [33], yet empirical data are
lacking on FSWs’ overall awareness of HIV transmission
routes and prevention strategies. Data on HIV know-
ledge and other factors that may predispose FSWs in the
U.S.-Mexico border region are lacking. Given the poten-
tial benefit of understanding baseline HIV knowledge as
a starting point in the development of a comprehensive
sex work harm reduction agenda, we sought to identify
specific HIV misconceptions and correlates of suboptimal
HIV knowledge among FSWs in Tijuana and Ciudad
Juarez, Mexico. We based our theoretical framework on
socio-ecological models [13] and Cusick’s conceptualization
of sex work harms [2]. We hypothesized that suboptimal
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HIV knowledge would be associated with vulnerabil-
ities or socio-demographic factors leading to sex work
(e.g., low education), harmful behaviors or factors result-
ing from sex work (e.g., inconsistent condom use), and
mutually reinforcing harms (e.g., recent drug abuse). Our
findings may contribute to the development of an enhanced
sex work harm reduction framework for the U.S.-Mexico
border region including recommendations for the devel-
opment of an educational intervention to increase FSWs’
knowledge and empowerment with respect to HIV pre-
vention strategies.

Methods

Study population

Outreach workers and health clinic staff recruited
FSWs in Tijuana (N =474) and Ciudad Juarez (N =450)
into a behavioral intervention study that was designed
to increase condom use, as previously described [21,34].
Eligibility criteria included being =18 years of age, self-
identifying as a FSW (i.e.,, having traded sex for drugs,
money, or other material goods in the past month), having
had unprotected vaginal or anal sex with >1 client in the
past month, reporting HIV-negative status, and providing
informed consent. Women were excluded if they
reported always using condoms with all of their male
clients, which was a main outcome of interest for the
intervention study.

Data collection

Baseline data were collected from 2004—2006 by trained,
Spanish-speaking female counselors. Interviews lasted
approximately 45 minutes and were conducted in private
clinic rooms and outreach offices in zona roja neighbor-
hoods. Study instruments were based on extensive pilot-
testing in Tijuana [35], and the baseline questionnaire
was translated into Spanish and back-translated into
English [36,37]. Participants were compensated U.S. $30
for their time. Institutional review boards in Mexico and
the United States approved all study protocols.

Measures

Our dependent variable, HIV unawareness, henceforth
referred to as “suboptimal HIV knowledge,” was assessed
using an 18-item questionnaire developed to be consist-
ent with a longer, previously validated HIV knowledge
scale [14]. The 18-item scale contains true/false state-
ments regarding routes of HIV transmission and self-
protection strategies, as listed in Table 1. Other measures
were organized according to the three broad domains of
sex work harms conceptualized in our theoretical frame-
work: (1) socio-demographic factors that may lead to sex
work included age, educational attainment (years of
school completed), born in study site (vs. migrant), current
residence in Tijuana (vs. Ciudad Juarez), duration of
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residence in study site (years), and ability to speak some
English; (2) sex work characteristics and health behaviors
that could lead to harm included experience in sex work
(years involved), municipal registration as a sex worker
(Tijjuana only), nationality of clients (Mexican only vs.
some U.S. clients), type of FSW (e.g., street worker,
dance hostess, bar maid, or brothel worker), recent con-
dom use for vaginal sex with male clients (past
6 months), recent STI diagnosis (past 6 months), history
of HIV testing (lifetime), HIV positivity, and recent HIV
counseling (past 6 months); and (3) drug abuse factors
as a type of mutually reinforcing harm included recent
injection drug use (past 6 months), using drugs before
sex (past month), and having IDU sex partners (past
month).

Statistical analysis

To assess suboptimal HIV knowledge, our outcome of
interest, we first assessed FSWs’ responses to individual
items in the HIV knowledge questionnaire. We obtained
the proportion of incorrect responses on the overall set
of HIV knowledge questions by summing incorrect
responses for each participant and dividing by the total
number of questions answered by each participant. To
identify factors associated with suboptimal HIV know-
ledge, we modeled the proportion of incorrect responses
using negative binomial regression with the total num-
ber of incorrect responses as the outcome variable and
the log of the total number of questions answered as the
offset term. Univariate and multivariate negative binomial
regression models identified factors associated with sub-
optimal HIV knowledge within the three domains of our
theoretical framework described above. To identify vari-
ables independently associated with suboptimal HIV know-
ledge, multivariate models were developed using a manual
procedure in which all variables of interest attaining signifi-
cance levels <10% in univariate models were considered.
The final model retains only variables statistically signifi-
cantly associated with suboptimal HIV knowledge, the
dependent variable. We did not find evidence of interac-
tions or multicollinearity in the final model.

Results

HIV knowledge among FSWs

Among 924 FSWs, overall HIV knowledge was moder-
ate, with women answering incorrectly to a median of
28% of questions (median incorrect rate: 0.28; interquar-
tile range [IQR]: 0.17-0.39). As shown in Table 1,
responses to individual items on the HIV knowledge
scale varied: 87% of women incorrectly answered that
HIV-positive mothers will give birth to infants with
AIDS, and 57% of women incorrectly answered that
coughing and sneezing transmit HIV. Although most
women (>90%) were aware of two important modes of
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Table 1 Incorrect responses to HIV knowledge questionnaire® among 924 FSWs in Tijuana and Ciudad Juarez

Items N Incorrect (%)
1. Coughing and sneezing DO NOT spread HIV. (T) 922 526 (57.0 %)
2. A person can get HIV by sharing a glass of water with someone who has HIV. (F) 922 172 (18.7 %)
3. Pulling out the penis before a man climaxes keeps a women from getting HIV during sex. (F) 921 290 (31.5 %)
4. A woman can get HIV if she has anal sex with a man. (T) 923 5 (8.1 %)
5. Showering or washing one’s genitals after sex keeps a person from getting HIV. (F) 923 195 (21.1 %)
6. All pregnant women infected with HIV will have babies born with AIDS. (F) 922 800 (86.8 %)
7. People who have been infected with HIV quickly show serious signs of being infected. (F) 923 293 (31.7 %)
8. There is a vaccine that can stop adults from getting HIV. (F) 913 243 (26.6 %)
9. People are likely to get HIV by deep kissing, putting their tongue in their partner's mouth, if their partner has HIV. (F) 923 345 (37.4 %)
10. A woman cannot get HIV if she has sex during her period. (F) 923 294 (31.9 %)
11.There is a female condom that can help decrease a woman’s chance of getting HIV. (T) 918 361 (39.3 %)
12. A natural skin condom works better against HIV than does a latex condom. (F) 920 237 (25.8 %)
13. A person will NOT get HIV if she or he is taking antibiotics. (F) 922 173 (18.8 %)
14. Having sex with more than one partner can increase a person’s chance of being infected with HIV. (T) 924 6 (5.0 %)
15. Taking a test for HIV one week after having sex will tell a person if she or he has HIV. (F) 922 375 (40.7 %)
16. A person can get HIV by sitting in a hot tub or a swimming pool with a person who has HIV. (F) 922 221 (24.0 %)
17. A person can get HIV if having oral sex, mouth on penis, with a man. (T) 921 186 (20.2 %)
)

18. Using Vaseline or baby oil with condoms lowers the chance of getting HIV. (F) 921

140 (152 %

Median Incorrect Proportion (IQR) on HIV Knowledge Scale

0.28 (0.17-0.39)

2 Carey and Schroder’s HIV Knowledge Questionnaire (2002).
b Correct answers appear in parentheses after each item (T = true; F =false).

sexual HIV transmission (e.g., anal sex and multiple sexual
partners), approximately one-third of women incorrectly
answered items with important implications for HIV pre-
vention, including the following misconceptions: kissing
can transmit HIV (37% incorrect), having sex during a
woman’s menstrual period can prevent HIV transmission
(32% incorrect), and withdrawal of the penis preceding
male climax can prevent transmission (32% incorrect).
Furthermore, 32% of women did not know that HIV
symptoms do not always quickly manifest in infected
persons, 39% were not aware of the existence of female
condoms that are efficacious for preventing HIV trans-
mission, and 41% incorrectly responded that HIV test-
ing can identify the presence of infection immediately
following unsafe sex.

Characteristics of FSWs associated with suboptimal HIV
knowledge

Characteristics of our sample of FSWs, who had a me-
dian age of 32 years (IQR: 26-39) and educational at-
tainment of 6 years (IQR: 4-8), are shown in Table 2.
We identified factors associated with suboptimal HIV
knowledge within each of the three domains of our the-
oretical framework. First, within the socio-demographic
domain, we found that suboptimal HIV knowledge
(i.e., increasing rate of incorrect responses on the HIV
knowledge questionnaire) was associated with increas-
ing age (Unadjusted Risk Ratio [RR] =1.10 per 10 years;

95% confidence interval [CI]: 1.06—1.13) and residing in
Tijuana as compared to Ciudad Juarez (RR=1.17; 95%
CI: 1.10-1.25). Increasing education (RR =0.95 per year
increase in educational attainment; 95% CI: 0.94—0.96),
speaking English (RR=0.87; 95% CI: 0.81-0.95), and
having clients from the United States (RR=0.91; 95%
CI: 0.85-0.97) were protective against suboptimal HIV
knowledge (i.e., they were associated with higher HIV
knowledge in univariate models). Second, within the sex
work characteristics and behaviors domain, we found
that having any positive STI diagnosis in the past six
months was associated with suboptimal HIV knowledge
(RR=1.09; 95% CI: 1.02-1.16). We also found that “al-
ways” or “often” using condoms for vaginal sex with
male clients (RR=0.85; 95% CI: 0.79-0.91), having had
any prior HIV testing (RR=0.92; 95% CI: 0.86-0.98),
and having HIV counseling in the past six months (RR =
0.82; 95% CI: 0.73-0.92) were protective against sub-
optimal HIV knowledge. Regarding drug abuse, the
third domain of our theoretical framework, we found
that recent drug use before or during sex was marginally
associated with suboptimal HIV knowledge (RR =0.93;
95% CI: 0.87-1.00).

Factors independently associated with suboptimal HIV
knowledge among FSWs

As shown in Table 3, three factors from the socio-
demographic domain of our theoretical framework were
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Table 2 Factors associated with suboptimal HIV knowledge ® among 924 FSWs in Tijuana and Ciudad Juarez, Mexico

Baseline characteristics

N (%)° or Median

Unadjusted risk ratio 95 % Confidence

(IQR)* estimate interval
Socio-demographics
Age (per 10 years)** 32 (26-3.9) 1.10 1.06-1.13
Education (in school years completed)** 6 (4-8) 0.95 0.94-0.96
Born in study location (vs. migrant)* 361 (39 %) 094 0.88-1.01
Currently resides in Tijuana (vs. Ciudad Juarez)** 474 (51 %) 1.17 1.10-1.25
Duration residing in study location (in years) 13 (6-26) 1.00 1.00-1.00
Speaks some English** 237 (26 %) 0.87 0.81-0.95
Sex Work Characteristics & Behaviors
Experience in sex work (in years) 4 (2-10) 1.00 1.00-1.01
Registered with Tijuana Municipal Health Services (Tijuana only) * 181 (44 %) 091 0.83-1.01
All clients are Mexicans** 267 (29 %) 1.09 1.02-1.17
Has clients from the US** 634 (69 %) 091 0.85-0.97
Street worker 512 (55 %) 0.96 0.90-1.03
Dance hostess 196 (21 %) 1.06 0.98-1.15
Bar maid 144 (16 %) 1.03 0.95-1.12
Brothel worker 4 (3 %) 0.88 0.69-1.11
Often/always uses condoms for vaginal sex with male clients (past 399 (43 %) 0.85 0.79-0.91
month)**
Any positive STI diagnosis (past six months)** 340 (37 %) 1.09 1.02-1.16
Has had prior HIV testing** 471 (51 %) 092 0.86-0.98
HIV positive 55 (6 %) .11 097-1.26
Counseling past six months** 73 (8 %) 0.82 0.73-0.92
Drug Use Behaviors
Ever injected drugs (past six months) 124 (13 %) 094 0.85-1.04
Used illegal drugs before/during sex (past month)* 297 (32 %) 093 0.87-1.00
Had an IDU partner (past month) 194 (21 %) 0.97 0.90-1.06

@ Incorrect responses on Carey and Schroder’s HIV Knowledge Questionnaire (2002).

b Certain percentages may reflect denominators smaller than N=924. Except as specifically noted, these discrepancies are due to missing data.

¢ Inter-Quartile Range (IQR).
*p <0.10; **p <0.05.

independently associated with suboptimal HIV know-
ledge in our final multivariate regression model: older
age (Adjusted Risk Ratio [ARR] =1.06 per 10 years; 95%
CL: 1.02-1.09), living in Tijuana vs. Ciudad Juarez
(ARR =1.25; 95% CI: 1.17-1.33), and educational attain-
ment (ARR = 0.96 per year increase in educational attain-
ment; 95% CI: 0.95-0.97). Two factors within the sex
work domain were associated with suboptimal HIV
knowledge: often or always using condoms for vaginal
sex with male clients (ARR=0.91; 95% CI: 0.85-0.97)
and having any prior HIV testing (ARR=0.91; 95% CI:
0.85-0.97). No factors from the drug abuse domain of
theoretical framework were independently associated
with suboptimal HIV knowledge.

Discussion
We found that suboptimal HIV knowledge was associated
with factors representing two of the three domains of

Cusick’s framework for understanding sex work harms. As
we hypothesized, socio-demographic factors that may lead
to sex work, and sex work characteristics and behaviors
that could lead to harm [2] were associated with subopti-
mal HIV knowledge. Within the first domain (i.e., socio-
demographics), we found that suboptimal HIV knowledge
was associated with older age, lower education, and living
in Tijuana (vs. Ciudad Juarez). Although educational at-
tainment has increased in Mexico in recent years [38],
HIV education had not been systematically implemented
in public schools across the country at the time when our
participants would have been in school [39]. The median
age (32 years) and educational attainment (6 years) of
FSWs in our study suggests that older women may have
missed any early HIV/AIDS messages in schools and
received information from community sources (e.g., media
coverage, health department campaigns, etc.) as well as
misinformation fueled by social norms. Low education in
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Table 3 Factors independently associated with suboptimal HIV knowledge ® among 913 FSWs in Tijuana and Ciudad

Juarez, Mexico

Variable®

Adjusted risk ratio estimate 95 % Confidence interval

Socio-demographics

Age (per 10 years) 1.06 1.02 - 1.09

Currently resides in Tijuana (vs. Ciudad Juarez) 1.25 117 -133

Education (in school years completed) 0.96 0.95 - 097
Sex Work Characteristics & Behaviors

Has had prior HIV testing 091 085 -097

Often/always uses condoms for vaginal sex with 091 0.85-097

male clients (past month)

@ Incorrect responses on Carey and Schroder’s HIV Knowledge Questionnaire (2002).

b All variables checked for multicollinearity and interaction; p <.05 for all values.

our sample could also be a marker for poor health literacy
[10], and other unmeasured socio-economic and struc-
tural factors. Our finding that women in Tijuana had
greater suboptimal HIV knowledge could reflect import-
ant differences in educational programs, health depart-
ment campaigns, and outreach to FSWs between the two
cities. Taken together, these findings suggest that harm re-
duction interventions for FSWs in the U.S.-Mexico border
region should make special efforts to reach older, less edu-
cated women in Tijuana with information available
through linguistically and culturally appropriate, non-
reading-based educational media (e.g., radio, television,
and peer contact) [40-43]. In particular, peer education
and outreach, in which women from diverse socioeco-
nomic and cultural backgrounds could be trained to edu-
cate and provide information to their peers, could also
help to address this programmatic need [3].

Within the second domain of Cusick’s conceptualization
of sex work harms, sex work factors and behaviors that
directly lead to harm, we found that suboptimal HIV
knowledge was associated with limited healthcare access
(e.g., lacking prior HIV testing) and failure to consist-
ently use self-protective health behaviors (e.g., not al-
ways using condoms for vaginal sex with male clients).
These findings help expand a small body of literature on
HIV knowledge, health care access, and health behaviors
among FSWs internationally. Accurate reproductive
health knowledge was associated with having health in-
surance among Thai FSWs [44], and greater contact
with health care professionals among Italian FSWs [45].
In Turkmenistan, street-based FSWs had the lowest HIV
knowledge and rarely initiated condom use with clients
[46]. It is possible that women lacking access to HIV
testing and other healthcare services may not receive as
much HIV prevention information as women not acces-
sing services. The World Health Organization’s HIV/
AIDS Sex Work Toolkit specifically calls for education
to increase the knowledge and use of voluntary counsel-
ing and testing (VCT) for HIV and other healthcare ser-
vices [3]. Our finding that suboptimal HIV knowledge

was associated with not always using condoms for vagi-
nal sex with clients could also reflect poor access to HIV
prevention services, including those that distribute con-
doms and prevention information. This finding is also
supported by many health behavior theories [4-6] and
global recommendations [11,12].

Within the third domain of our framework, we did not
find support that any mutually reinforcing harms of sex
work (e.g., drug abuse) are related to HIV knowledge.
Although recent drug use before or during sex was asso-
ciated with HIV knowledge in our univariate analysis,
this association did not persist in the final model con-
trolling for factors in the other two domains of Cusick’s
framework [2]. The socio-demographic and sex work
factors/behaviors that we identified may have stronger
relationships with HIV knowledge than mutually reinfor-
cing harms. Additional research may be needed to inves-
tigate and elaborate upon this third domain of sex work
harms as well as other higher-level, social and structural
factors impacting HIV knowledge, as highlighted in
socio-ecological models [13]. Nevertheless, our study of
HIV knowledge yielded several findings with important
implications for HIV prevention and the broader sex
work harm reduction agenda in cities along Mexico’s
Northern border with the United States.

Understanding the extent of HIV knowledge and mis-
conceptions is essential in the development of sex work
harm reduction interventions for this population [1,2]. By
examining FSWs’ responses to individual HIV knowledge
scale items, we found that accurate knowledge of HIV
transmission and prevention often coexists with miscon-
ceptions. For example, although >90% of women correctly
identified multiple sex partners and anal sex as risk beha-
viors for HIV transmission, 87% incorrectly believed that
HIV is always transmitted from pregnant mothers to their
offspring, a misconception that may reflect a lack of
awareness of prevention of mother-to-child-transmission
services. Women’s knowledge of the role of latex condoms
in HIV transmission was quite high: 85% answered that
oil-based lubricants, which can degrade latex and possibly
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cause condoms to tear or break during sex [47], do not
help lower one’s chance of acquiring HIV. However, 26%
incorrectly believed natural skin condoms, which are inef-
fective in preventing transmission of HIV and other STIs
[47], to be superior to latex condoms. Nearly one third of
our sample incorrectly believed that HIV-positive persons
quickly show symptoms, which is similar to findings from
a U.S. study in which one third of Mexican-born adults
did not believe that infected individuals can feel and look
healthy [48].

The co-existence of correct and incorrect knowledge
has been documented in other settings and may reflect
preexisting misunderstandings of disease transmission
combined with more recent exposure to scientific/-
medical information [29,31,32,48,49]. HIV miscon-
ceptions have been shown to displace correct HIV
knowledge, giving some individuals a false sense of se-
curity while engaging in risk behaviors, increasing indi-
viduals’ anxiety regarding susceptibility and testing,
promoting discrimination and stigma against HIV-
positive persons, and impacting social interactions and
activities [50,51]. In order to best target harm reduction
and health education services to FSWs, additional re-
search may be needed on the profiles of women holding
specific types of misconceptions. In addition to provid-
ing accurate information on HIV transmission and pre-
vention that is appropriately targeted to specific FSW
populations, sex work harm reduction interventions
should address misconceptions by carefully working with
FSWs to identify and discredit local sources of misinfor-
mation including social norms that support stigmatizing
behaviors or inappropriate prevention strategies [52].
Peer education and outreach approaches have success-
fully increased HIV/STI knowledge among FSWs and
their male clients internationally [53-56], prompting the
World Health Organization to include peer education
strategies in the HIV/AIDS Sex Work Toolkit [3].

Our study was limited by several factors. First, we re-
lied on cross-sectional data, preventing elucidation of
temporal changes in HIV knowledge or causal relation-
ships. Additional research is needed to help discern the
temporal and causal relationships between FSWs’ sub-
optimal HIV knowledge, access to accurate HIV infor-
mation, access to healthcare including VCT services, and
condom use with clients. Second, since our sample
included only FSWs recruited through outreach and
clinical staff, our findings cannot be generalized to the
adult population in these cities. Third, the HIV know-
ledge instrument we used was not designed for FSWs’
unique socio-cultural or linguistic contexts. Although
the HIV knowledge questionnaire has been successfully
modified for relevance for other populations (e.g., by
adding colloquial terms) [57], efforts are needed to as-
sess the measurement of HIV knowledge in these
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bilingual, culturally diverse U.S.-Mexico border commu-
nities [36,37,58,59]. Fourth, our data were collected from
2004—-2006. While it is possible that HIV knowledge
may have improved recently due to increased public
health attention and resources directed toward high risk
populations in this region, some misconceptions may
persist. Any intervention with FSWs should begin with
an accurate, up-to-date needs assessment including mea-
sures of HIV knowledge [60].

Finally, we must acknowledge that awareness is only
one component of health behavior change. For FSWs in
resource-constrained settings, the immediacy of eco-
nomic and survival concerns, particularly in light of the
recent drug violence in Mexico and declining tourism in
Mexico [61,62], may override the importance of HIV
knowledge or the ability to act upon it. Additional
structural-level factors that increase FSWs’ vulnerability
to HIV and inability to act on HIV prevention knowledge
include abuse by police [63], poverty, lack of condom ac-
cess [64], and poor access to healthcare services including
treatment for ulcerative STIs that are associated with
increased risk of HIV [17]. These structural factors, which
may require further research and conceptualization
using socio-ecological models [13], will likely impact
the ultimate efficacy of harm reduction interventions
for FSWs [65].

Conclusions

Knowledge is one essential component of reducing the
harms from risky health behaviors and occupations such
as sex work. As a first attempt to understand HIV know-
ledge among FSWs in Tijuana and Ciudad Juarez, our
study used a sex work harm reduction framework to
identify factors associated with suboptimal HIV know-
ledge. Our findings have important implications for the
development of HIV prevention and sex work harm re-
duction interventions in the U.S.-Mexico border region.
Qualitative research methods can help programs identify
local HIV misconceptions and norms supporting such
beliefs, thereby enabling programs to be tailored to
unique community needs with educational materials that
are linguistically and culturally appropriate and access-
ible for FSWs and their male clients in border cities
[21,33,35]. Interventions can leverage existing HIV infor-
mation campaigns in Mexico [23,27] and adopt innova-
tive harm reduction approaches such as peer education
and outreach to reach older, less educated women living
in Tijuana. Programs should also ensure that women are
aware of and able to access condoms and VCT services.
Increasing HIV knowledge through programs that con-
sider the context of FSWs’ lives will support ongoing
prevention efforts to stem the HIV epidemic among high
risk populations in the US-Mexico border region.



Robertson et al. Harm Reduction Journal 2012, 9:35
http://www.harmreductionjournal.com/content/9/1/35

Abbreviations

FSW: Female sex worker; HIV: Human immunodeficiency virus; STI: Sexually
transmitted infections; IDU: Injection drug user; IQR: Interquartile range;

RR: Unadjusted risk ratio; Cl: 95% confidence interval; ARR: Adjusted risk ratio;
VCT: Voluntary counseling and testing.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AR contributed to manuscript development, and editing. VO, TP and SS
contributed to study design, analyses, and editing. LN ran analyses, wrote
the methods and results section, and contributed to editing. RL and GM
contributed to study design, data collection and manuscript editing, and
served as a liaison to our Mexican counterparts. TP was Pl and contributed
heavily to direction of analyses, manuscript drafting, and editing. All authors
read and approved the final manuscript.

Acknowledgements

The authors gratefully acknowledge the contributions of study participants
and binational staff and investigators from the University of California San
Diego; the Municipal and State Health Departments of Tijuana, Baja California
and Ciudad Juérez, Chihuahua; Salud y Desarrollo Comunitario de Ciudad
Judrez A.C. (SADEQ); the Federacion Mexicana de Asociaciones Privadas
(FEMAP); and the Autonomous University of Ciudad Juarez (UAC)).

This research was supported by the National Association of Hispanic-Serving
Health Professions Schools (HSHPS) and the Centers for Disease Control and
Prevention (CDC) Grant U50 CCU325128-01, the National Institute on Drug
Abuse grants T32-DA023356, R36- DA032376, R0O1-DA023877, R01-DA019829-
S1, and K01-DA025504, and NIH Grants ROT-MH65849 and MH087054.

Author details

'Division of Global Public Health, Department of Medicine, University of
California San Diego School of Medicine, Institute of the Americas, 10111 N.
Torrey Pines Road, Mail Code 0507, La Jolla, CA 92093-0507, USA.
2Prevencasa, AC, Calle Baja California 7580, Zona Norte 22000, Tijuana,
Mexico. Salud y Desarrollo Comunitario de Ciudad Juarez, AC, Federacion
Mexicana de Asociaciones Privadas, Ciudad Judrez, Mexico. 4Department of
Psychiatry, University of California San Diego School of Medicine, 9500
Gilman Drive, Mail Code 0680, La Jolla, CA, USA.

Received: 28 September 2011 Accepted: 13 July 2012
Published: 6 August 2012

References

1. Rekart ML: Sex-work harm reduction. Lancet 2005, 366:2123-2134.

2. Cusick L: Widening the harm reduction agenda: from drug use to sex
work. Int J Drug Policy 2006, 17:3-11.

3. World Health Organization: HIV/AIDS Sex Work Toolkit. Geneva.; 2005 [www.
who.int/hiv/topics/vct/sw_toolkit/en/].

4. Bandura A: Social Foundations of Thought and Action: A Social Cognitive
Theory. Englewood Cliffs, NJ: Prentice-Hall; 1986.

5. Catania JA, Kegeles SM, Coates TJ: Towards an understanding of risk
behavior: an AIDS risk reduction model (ARRM). Health Educ Q 1990,
17:53-72.

6.  Fisher JD, Fisher WA: The Information-Motivation-Behavioral Skills Model.
In Emerging Theories in Health Promotion Practice and Research: Strategies for
Improving Public Health. Edited by DiClemente RJ, Crosby RA, Kegler MC.
San Francisco, CA: John Wiley & Sons, Inc; 2002:40-70.

7. Bazargan M, Kelly EM, Stein JA, Husaini BA, Bazargan SH: Correlates of HIV
risk-taking behaviors among African-American college students: the
effect of HIV knowledge, motivation, and behavioral skills. J Nat! Med
Assoc 2000, 92:391-404.

8. Burazeri G, Roshi E, Tavanxhi N: Does knowledge about sexually
transmitted infections increase the likelihood of consistent condom use?
Prev Med 2004, 39:1077-1079.

9. Gagnon AJ, Merry L, Bocking J, Rosenberg E, Oxman-Martinez J: South
Asian migrant women and HIV/STls: knowledge, attitudes and practices
and the role of sexual power. Health Place 2010, 16:10-15.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

0.

Page 8 of 9

Kalichman SC, Benotsch E, Suarez T, Catz S, Miller J, Rompa D: Health
literacy and health-related knowledge among persons living with HIV/
AIDS. Am J Prev Med 2000, 18:325-331.

UNAIDS: Intensifying HIV Prevention: A UNAIDS Policy Position Paper. Geneva,
2005 [http://unaids.org/en%5D].

UNAIDS: Practical Guidelines for Intensifying HIV Prevention: Towards Universal
Access. Geneva; 2007 [http://unaids.org/en/resources/unaidspublications).
Bronfenbrenner U: The ecology of human development. Am Psychol 1979,
32:513-531.

Carey MP, Schroder KEE: Development and psychometric evaluation of
the brief HIV Knowledge Questionnaire. AIDS Educ Prev 2002, 14:172-182.
UNAIDS: Epidemiological Fact Sheet on HIV and AIDS. Geneva; 2009 [http://
www.unaids.org/en/].

Brouwer KC, Strathdee SA, Magis-Rodriguez C, Bravo-Garcia E, Gayet C,
Patterson TL, Bertozzi SM, Hogg RS: Estimated numbers of men and
women infected with HIV/AIDS in Tijuana, Mexico. J Urban Health 2006,
83:299-307.

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, 197:728-732.

Strathdee SA, Lozada R, Martinez G, Vera A, Rusch M, Nguyen L, Pollini RA,
Uribe-Salas F, Beletsky L, Patterson TL: Social and structural factors
associated with HIV infection among female sex workers who inject
drugs in the Mexico-US border region. PLoS One 2011, 6:219048.
Strathdee SA, Lozada R, Pollini RA, Brouwer KC, Mantsios A, Abramovitz DA,
Rhodes T, Latkin CA, Loza O, Alvelais J, et al: Individual, social, and
environmental influences associated with HIV infection among injection
drug users in Tijuana, Mexico. J Acquir Immune Defic Syndr 2008,
47:369-376.

Bucardo J, Brouwer KC, Magis-Rodriguez C, Ramos R, Fraga M, Perez SG,
Patterson TL, Strathdee SA: Historical trends in the production and
consumption of illicit drugs in Mexico: implications for the prevention of
blood borne infections. Drug Alcohol Depend 2005,

79:281-293.

Patterson TL, Semple SJ, Fraga M, Bucardo J, de la Torre A, Salazar J,
Orozovich P, Staines H, Amaro H, Magis-Rodriguez C, Strathdee SA:
Comparison of sexual and drug use behaviors between female sex
workers in Tijuana and Ciudad Juarez, Mexico. Subst Use Misuse 2006,
41:1535-1549.

Valdez A, Cepeda A, Kaplan CD, Codina E: Sex work, high-risk sexual behavior
and injecting drug use on the US-México border: Ciudad Judrez, Chihuahua.
Houston: Graduate School of Social Work, University of Houston; 2002
[http://www.uh.edu/cdspr/NEWSITE/FinalReportBorder.pdf].
Caballero-Hoyos R, Villasefior-Sierra A: Sources of information and the
relationship with level of AIDS knowledge among adolescents in Mexico.
Rev Saude Publica 1997, 31:351-359.

Caballero-Hoyos R, Villasefior-Sierra A: Socioeconomic strata as a predictor
factor for consistent condom use among adolescents. Rev Saude Publica
2001, 35:531-553.

Infante C, Zarco A, Cuadra SM, Morrison K, Caballero M, Bronfman M, Magis C:
HIV/AIDS-related stigma and discrimination: the case of health care
providers in Mexico. Salud Publica Mex 2006, 48:141-150.

Moyer LB, Brouwer KC, Brodine SK, Ramos R, Lozada R, Cruz MF, Magis-
Rodriguez C, Strathdee SA: Barriers and missed opportunities to HIV
testing among injection drug users in two Mexico-US border cities.
Drug Alcohol Rev 2008, 27:39-45.

Tapia-Aguirre V, Arillo-Santillan E, Allen B, Angeles-Llerenas A, Cruz-Valdez A,
Lazcano-Ponce E: Associations among condom use, sexual behavior, and
knowledge about HIV/AIDS. A study of 13,293 public school students.
Arch Med Res 2004, 35:334-343.

Villaseror-Sierra A, Caballero-Hoyos R, Hidalgo-San Martin A, Santos-
Preciado JI: Objective and subjective knowledge of HIV/AIDS as a
predictor of condom use among adolescents. Salud Publica Mex 2003,
45:573-580.

Caballero-Hoyos R, VillaseAor-Sierra A: Knowledge of HIV/AIDS in urban
adolescents: cultural consensus of doubts and uncertainties.

Salud Publica Mex 2003, 45:5108-5114.

Deleon V, Pelcastre B, Rojas J: Exploration of beliefs and
knowledge about AIDS in a population of adolescents. Psicol Salud 1999,
13:55-62.



Robertson et al. Harm Reduction Journal 2012, 9:35
http://www.harmreductionjournal.com/content/9/1/35

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

London AS, Robles A: The co-occurrence of correct and incorrect HIV
transmission knowledge and perceived risk for HIV among women of
childbearing age in El Salvador. Soc Sci Med 2000, 51:1267-1278.

Park U, Sneed CD, Morisky DE, Alvear S, Hearst N: Correlates of HIV risk
among Ecuadorian adolescents. AIDS Educ Prev 2002, 14:73-83.

Bucardo J, Semple SJ, Fraga-Vallejo M, Davila W, Patterson TL: A qualitative
exploration of female sex work in Tijuana, Mexico. Arch Sex Behav 2004,
33:343-351.

Patterson TL, Semple SJ, Fraga M, et al: A sexual risk reduction
intervention for female sex workers in Mexico: Design and baseline
characteristics. HIV/AIDS and Social Services 2006, 5:115-137.

Patterson TL, Semple SJ, Fraga M, Bucardo J, Davila-Fraga W, Strathdee SA:
An HIV-prevention intervention for sex workers in Tijuana, Mexico: a
pilot study. Hisp J Behav Sci 2005, 27:82-100.

Pasick RJ, Stewart SL, Bird JA, D'Onofrio CN: Quality of data in multiethnic
health surveys. Public Health Rep 2001, 116(Suppl 1):223-243.

Warnecke RB, Johnson TP, Chavez N, Sudman S, O'Rourke DP, Lacey L,
Horm J: Improving question wording in surveys of culturally diverse
populations. Ann Epidemiol 1997, 7:334-342.

Instituto Nacional de Estadistica y Geographia de Mexico: Final results of the
population census of 2005. Mexico City: Instituto Nacional de Estadistica y
Geographia; 2005.

Pick S, Givaudan M, Brown J: Quietly working for school-based sexuality
education in Mexico: strategies for advocacy. Reprod Health Matters 2000,
8:92-9102.

Gonzalez JS, Hendriksen ES, Collins EM, Duran RE, Safren SA: Latinos and
HIV/AIDS: examining factors related to disparity and identifying
opportunities for psychosocial intervention research. AIDS Behav 2009,
13:582-602.

Organista KC, Carrillo H, Ayala G: HIV prevention with Mexican migrants:
review, critique, and recommendations. J Acquir Immune Defic Syndr 2004,
37(Suppl 4):227-239.

Organista PB, Organista KC, Soloff PR: Exploring AIDS-related knowledge,
attitudes, and behaviors of female Mexican migrant workers. Health Soc
Work 1998, 23:96-9103.

Rios-Ellis B, Frates J, D'Anna LH, Dwyer M, Lopez-Zetina J, Ugarte C:
Addressing the need for access to culturally and linguistically
appropriate HIV/AIDS prevention for Latinos. J Immigr Minor Health 2008,
10:445-460.

Kietpeerakool C, Phianmongkhol Y, Jitvatcharanun K, Siriratwatakul U,
Srisomboon J: Knowledge, awareness, and attitudes of female sex
workers toward HPV infection, cervical cancer, and cervical smears in
Thailand. Int J Gynaecol Obstet 2009, 107:216-219.

Trani F, Altomare C, Nobile CGA, Angelillo IF: Female sex street workers
and sexually transmitted infections: their knowledge and behaviour in
Italy. J Infect 2006, 52:269-275.

Chariyeva Z, Colaco R, Maman S: HIV risk perceptions, knowledge and
behaviours among female sex workers in two cities in Turkmenistan.
Glob Public Health 2011, 6:181-192.

U.S. Centers for Disease Control and Prevention: Male latex condoms and
sexually transmitted diseases: condom fact sheet in brief. Atlanta; 2011 [http://
www.cdc.gov/condomeffectiveness/brief.html].

Loue S, Cooper M, Fiedler J: HIV knowledge among a sample of Puerto
Rican and Mexican men and women. J Immigr Health 2003, 5:59-65.
VanlLandingham M, Grandjean N, Suprasert S, Sittitrai W: Dimensions of
AIDS knowledge and risky sexual practices: a study of northern Thai
males. Arch Sex Behav 1997, 26:269-293.

DiClemente RJ, Boyer CB, Morales ES: Minorities and AIDS: knowledge,
attitudes, and misconceptions among black and Latino adolescents.
Am J Public Health 1988, 71:55-57.

Organista KC, Balls Organista P, de Alba JE G, Castillo Moran MA, Ureta
Carrillo LE: Survey of condom-related beliefs, behaviors, and perceived
social norms in Mexican migrant laborers. J Community Health 1997,
22:185-198.

King W, Nu'Man J, Fuller TR, Brown M, Smith S, Howell AV, Little S, Patrick P,
Glover L: The diffusion of a community-level HIV intervention for
women: lessons learned and best practices. J Womens Health 2008,
17:1055-1066.

Ngugi EN, Wilson D, Sebstad J, Plummer FA, Moses S: Focused peer-
mediated educational programs among female sex workers to reduce
sexually transmitted disease and human immunodeficiency virus

Page 9 of 9

transmission in Kenya and Zimbabwe. J Infect Dis 1996,
174(Suppl 2):5240-5247.

54. Ford K, Wirawan DN, Suastina SS, Reed BD, Muliawan P: Evaluation of a
peer education programme for female sex workers in Bali, Indonesia.
Int J STD AIDS 2000, 11:731-733.

55. Tawil O, O'Reilly K, Coulibaly IM, Tiemele A, Himmich H, Boushaba A,
Pradeep K, Carael M: HIV prevention among vulnerable populations:
outreach in the developing world. AIDS 1999, 13(Suppl A):5239-5247.

56. Leonard L, Ndiaye I, Kapadia A, Eisen G, Diop O, Mboup S, Kanki P: HIV
prevention among male clients of female sex workers in Kaolack,
Senegal: results of a peer education program. AIDS Educ Prev 2000,
12:21-37.

57. Volpe EM, Nelson LE, Kraus RA, Morrison-Beedy D: Adaptation and
refinement of the HIV knowledge questionnaire for use with adolescent
girls. J Assoc Nurses AIDS Care 2007, 18:57-63.

58. Balfour L, Kowal J, Tasca GA, Cooper CL, Angel JB, Macpherson PA,
Garber G, Beique L, Cameron DW: Development and psychometric
validation of the HIV Treatment Knowledge Scale. AIDS Care 2007,
19:1141-1148.

59. Collins D: Pretesting survey instruments: an overview of cognitive
methods. Qual Life Res 2003, 12:229-238.

60. Strathdee SA, Magis-Rodriguez C, Mays VM, Jimenez R, Patterson TL: The
emerging HIV epidemic on the Mexico-U.S. border: an international case
study characterizing the role of epidemiology in surveillance and
response. Ann Epidemiol 2012, 22:426-438.

61. Casey N, Berzon A: Mexico tourism feels chill of ongoing drug violence.
In The Wall Street Journal. June 8, 2011.

62.  Miglierini J: Crunching numbers in Mexico's drug conflict. In BBC News.
January 14, 2011.

63. Beletsky L, Martinez G, Gaines T, Nguyen L, Lozada R, Rangel GM, Vera A,
McCauley HL, Sorensen A, Strathdee SA: Mexico's northern border conflict:
collateral damage to health and human rights of vulnerable groups. Rev
Panam Salud Publica 2012, 31(5):403-410.

64. Munoz FA, Pollini RA, Zuniga ML, Strathdee SA, Lozada R, Martinez GA,
Valles-Medina AM, Sirotin N, Patterson TL: Condom access: associations
with consistent condom use among female sex workers in two northern
border cities of Mexico. AIDS Educ Prev 2010, 22:455-465.

65. Kerrigan D, Moreno L, Rosario S, Gomez B, Jerez H, Barrington C, Weiss E,
Sweat M: Environmental-structural interventions to reduce HIV/STI risk
among female sex workers in the Dominican Republic. Am J Public Health
2006, 96:120-125.

doi:10.1186/1477-7517-9-35

Cite this article as: Robertson et al: Reducing harm from HIV/AIDS
misconceptions among female sex workers in Tijuana and Ciudad
Juarez, Mexico: A cross sectional analysis. Harm Reduction Journal 2012
9:35.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study population
	Data collection
	Measures
	Statistical analysis

	Results
	HIV knowledge among FSWs
	Characteristics of FSWs associated with suboptimal HIV knowledge
	Factors independently associated with suboptimal HIV knowledge among FSWs

	Discussion
	Conclusions
	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


