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Abstract

Female sex workers (FSW) are disproportionately affected by both HIV and gender-based 

violence, such as that perpetrated by clients (CPV). We used a structural determinants framework 

to assess correlates of physical or sexual CPV in the past 6 months among FSW in the Mexico/

U.S. border cities of Ciudad Juárez and Tijuana. Bivariate and multivariate logistic regression 

analysis identified individual, client, interpersonal, work environment and macrostructural factors 

associated with recent CPV. Among 496 FSW, 5% experienced recent CPV. Witnessing violence 

towards other FSW in one's neighborhood (aOR:5.6, 95% CI:1.8-17.2), having a majority of 

foreign (aOR:3.5, 95% CI:1.4-8.4) or substance using (aOR:4.0, 95% CI:1.5-10.4) clients, and 

being a street worker (aOR:3.0, 95% CI:1.1-7.7) were independently associated with recent CPV. 

Our findings underscore the vulnerability of FSWs and the need to design policies and 

interventions addressing macro-level influences on CPV rather than exclusively targeting 

individual behaviors.

Introduction

Gender-based violence, including intimate partner violence (IPV) and client perpetrated 

violence (CPV), can be both a cause and a consequence of HIV infection (1-4). Female sex 

workers (FSW) represent a particularly vulnerable group because of their disproportionate 

rates of both gender-based violence and sexually transmitted infections (STIs), including 

HIV (5). Among FSWs worldwide, 45%-75% reported experiencing physical or sexual 

violence within the context of sex work over their lifetime and 32%-55% experienced such 

violence in the past year (6). Modeling estimates predict that when physical or sexual 
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violence is reduced, HIV incidence drops as much as 25%, making the understanding of 

causes of violence a critical piece to HIV prevention programs among FSW (7).

The current literature on the risk of CPV has primarily focused on individual behaviors of 

FSW. These studies have found associations between violence and binge drinking(8-10), 

general drug use(11), and injection drug use(9, 12). Data on behaviors of clients associated 

with CPV are sparse. A September 2013 literature review on correlates of violence against 

FSW found no studies looking at client alcohol or drug use(6). Since that time we identified 

only one study in Mexico that found having drug-using clients was associated with a 4-fold 

increase in odds of experiencing CPV (13).

Even less has been investigated in regards to potential structural or workplace correlates of 

CPV, although some work has explored sex work venues (i.e., where sex is solicited or 

transacted). Across different contexts, working in an outdoor venue increased the odds of 

violence by a factor of 1.5 to 8 (9, 14, 15). However descriptions of these venues were 

limited to their general type (e.g., bar, street, home), and it is unclear what contextual 

characteristics of neighborhoods or venues (e.g., social disorder, cartel violence) may 

engender violence from clients.

Research on other types of gender-based violence, such as IPV, has found that 

neighborhoods with greater social disorder (16, 17) or those that were perceived as more 

dangerous (18) were associated with higher rates of IPV, suggesting individual behaviors are 

insufficient to characterize violence risk. More research is needed to characterize the venues 

and neighborhoods where FSWs are at highest risk in order to develop context-specific 

interventions for CPV and its potential downstream consequences, including HIV.

In the two largest US/Mexico border cities of Ciudad Juárez, Chihuahua and Tijuana, Baja 

California, Mexico, FSWs have an estimated HIV prevalence of 6% (19), 30 times that of 

the national prevalence (20, 21). In Tijuana, sex work is concentrated in the Zona Roja (or 

red light district) near the border with the US, and is legal for women who obtain a work 

permit from the Municipal Health Department. The permit requires regular testing for HIV 

and STIs and monthly registration fees. In Ciudad Juárez, there is no such registration 

system and after the disbandment of the official red light district in recent years, sex work is 

more underground. Regardless of the legality of sex work, FSWs in both cities often face 

police harassment (14, 22-25), social stigmatization, and violence (13). In both cities, FSW 

work in a wide variety of work venues including bars, hotels, the street, private homes and 

massage parlors.

Shannon et al. have proposed a Structural HIV Determinants Framework to conceptualize 

the relationship between macrostructural (e.g., criminalization, geography, cultural norms), 

work environment (e.g., physical, social or economic features of venues), individual (e.g., 

substance use, STI status), client (e.g., substance use, biology) and interpersonal factors 

(e.g., condom use, types of sexual exchange) on the risk of HIV acquisition among FSW 

(26). This model relies on work from social epidemiology to describe how structural 

determinants operate at macrostructural, community organization, and work environment 
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levels and interact with interpersonal and individual factors to protect against or increase 

HIV risk.

Because of the overlap in the mechanisms of gender-based violence and HIV risk, we set out 

to identify individual, client, interpersonal, work environment and macrostructural correlates 

of CPV among FSWs, using data from a venue-based sample of FSWs in the two Mexican 

border cities of Tijuana and Ciudad Juárez. We used the framework to guide selection of 

measures that may increase a FSW's risk of CPV. While structural determinants can and do 

interact with individual behavior, we hypothesized that regardless of the characteristics and 

behaviors of the FSW, certain venue, neighborhood, or client factors would place one at 

greater risk of CPV. The identification of risks in all domains of the framework are 

necessary to understand the broader context of violence as well as identify potential violence 

intervention targets.

Methods

Study Population

From March 2013-March 2014, 603 FSWs from Tijuana and Ciudad Juárez were enrolled 

into a longitudinal study examining social, spatial and physical factors affecting HIV/STI 

transmission, drug use, and access to healthcare (Mapa de Salud study). The present analysis 

is from the baseline data. Women were excluded from the present analysis if they changed 

their primary venue in the past 6 months, because of the inability to link reports of violence 

to characteristics of the venue.

Participants were selected through modified time-location sampling within both indoor and 

street venues. In Tijuana, women were sampled from both the Zona Roja, a concentrated red 

light district downtown, and from sex work venues dispersed throughout the city. In Ciudad 

Juárez, promotoras recruited women citywide, with interviews taking place at a centrally 

located clinic. No more than 15 women were recruited from any particular work venue. In 

both cities, recruiters were trained local Mexican field staff with previous experience 

working with FSWs and other vulnerable populations or who were former sex workers 

themselves. Eligibility criteria included being 18 years or older, biologically female, 

reporting having exchanged sex for money or goods in the past month, agreeing to treatment 

for any STIs detected, and residing in Tijuana or Ciudad Juárez with no plans to move out of 

these cities in the next 18 months.

Data Collection

The baseline quantitative survey elicited information on sociodemographics, community and 

personal violence experiences, current and former substance use, sexual behaviors and 

experiences, sex work history, HIV knowledge, incarceration history and other interactions 

with police. In addition to the survey, HIV (SURE CHECK HIV ½ Assay, Chembio) and 

syphilis (SD BIOLINE Syphilis 3.0, Standard Diagnostics, Inc.) rapid tests were performed 

by a study nurse during the visit and vaginal swabs for gonorrhea and chlamydia (Aptima 

Combo 2, Gen-probe) were sent to the San Diego County laboratory for testing. HIV 

preliminary positive or indeterminate samples were sent to the county laboratory for a 
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confirmatory BioRad Multispot HIV-1/HIV-2 assay and syphilis positivity was assessed 

with a rapid plasma reagin (RPR) and Treponema pallidum hemagglutinin assay (TPHA) to 

both confirm diagnosis and determine active versus past infection. Counseling before testing 

and upon release of results was provided to all participants. Those with active syphilis, 

chlamydia or gonorrhea were given free treatment on-site by study nurses. Those testing 

positive for HIV were actively referred to local public health care providers, including 

offering transportation and assistance with setting up an appointment.

All study activities were approved by the Institutional Review Boards of the University of 

California, San Diego; El Colegio de la Frontera Norte in Tijuana; and the Universidad 

Autónoma de Ciudad Juárez.

Measures

Recent CPV—The outcome of interest, “recent CPV”, was created from four questions 

about CPV: “Have you ever been forced or coerced into having sex or engaging in a sexual 

activity against your will with a client?” (yes or no) and “Have you ever been physically 

abused (i.e., hit or assaulted) by a client?” (yes or no). Participants reporting either type of 

abuse were then asked the most recent time this happened: past 30 days, ≥1 month but 

<6months, ≥6 months but less than one year, a year or more ago. “Recent CPV” was any 

participant who experienced sexual or physical violence within the last 6 months. These 

measures were the same as those previously used in studies of FSW in these cities (27).

Individual factors—Included basic demographics: age, years of education completed, 

rating of financial situation (bad/very bad vs. neutral/good/extremely good), having a spouse 

or steady partner, homelessness in the past 6 months, working in more than one venue in the 

past 30 days (yes/no) and years in sex work. Based on past qualitative work that found that 

street workers may potentially be a high-risk group of FSWs, we dichotomized a categorical 

variable asking for occupation (e.g., dancer, barmaid, call girl, street worker) into street 

worker vs. other (28).

“Any illicit drug use in the past 6 months” was coded from report of using any of the 

following drugs during the past 6 months: marijuana/hash, heroin, methamphetamine, 

amphetamine, cocaine, crack, inhalants, tranquilizers, or any combination of these drugs. 

“Any injection drug use in the past 6 months” was coded as “yes” if the participant reported 

injecting any of the drugs mentioned above in the past 6 months. We also assessed alcohol 

or drug use before sex in the past 30 days (often or always vs. half the time/sometimes/

never),

The variable any active STI was coded ‘yes’ if the participant received at least one positive 

diagnosis from STI laboratory testing (chlamydia, gonorrhea, active syphilis or HIV). Active 

syphilis was classified as a titer ≥1:8.

Client and interpersonal factors—For clarity, we transformed “how many of your 

clients in the past 30 days live in Mexico” to a foreign vs. local client variable (coded none/a 

few/some/half vs. most/all). Similar coding was used for “how many of your clients in the 

past 30 days live in the US” (coded none/a few/some vs. half/most/all). While these 
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questions were similar, it was thought there may be differences since Tijuana is known to 

attract foreign clientele from a number of countries. Participants were also asked if they saw 

police or military as clients in the venue.

Participants reported how many male clients were drunk/high at time of sex in the last 30 

days (none/few/some/half vs. most/all) and if they injected drugs with clients (always/often 

vs. half/sometimes/never). Client and interpersonal sexual risk included the number of male 

clients in the past 30 days and whether they use condoms with [regular, new/irregular] 

clients (coded as inconsistent condom use if they did not report almost always using a 

condom).

Work environment factors—Questions were asked about the venue the women worked 

in most often in the past 30 days. They included characteristics of the venue, such as the 

type, payment to management/pimps, free condoms or syringes available, number of other 

FSWs at venue, illicit drug sale and use; social disorder variables (rats/pets, dark or hard to 

see, crowded); and indicators of community violence (including witnessing of a fight or 

drug trade violence in the past 6 months).

Macrostructural factors—Macrostructural items were external to individuals or venues 

and were considered to be a product of social, economic or legal factors. Items were 

assessed with a series of questions about what participants witnessed in the neighborhood 

where sex work takes place: violence towards sex workers from clients, street violence, 

members of mafia/cartels/narcos, sex workers arrested, and torn down buildings. Response 

choices were coded never vs. rarely/sometimes/half/very often.

Yes or no questions regarding police activities included: presence of police/military 

checkpoints in the colonia [larger neighborhood] the sex work venue is in and whether there 

were regular police/military patrols in the venue neighborhood.

Data Analysis

Descriptive statistics and Chi-square or Fischer's exact tests were used to compare 

individual, client, interpersonal, work environment, and macrostructural factors of FSWs 

who did or did not experience CPV in the past six months. Non-normally distributed 

continuous correlates were examined using the Wilcoxon Rank Sum test.

We used univariate logistic regression to identify factors associated with CPV. Variables 

associated with the outcome at a p-value <0.2 were considered for further analysis. We 

constructed multivariate models using a manual procedure where all variables that had 

reached a significance level of p <0.2 were considered for inclusion. No variables were 

included a-priori. Two-sided p-values <0.05 were considered statistically significant. The 

likelihood ratio test was used to evaluate model fit. Confounding was assessed by 

determining changes in the odds ratio of greater than 10%. All analyses were run using 

PASW 9.0.
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Results

Sample characteristics

Out of 603 participants, 1 was missing data on sexual abuse and 106 moved their primary 

venue in the past 6 months, therefore a total of 496 were included in the final analysis. The 

median age was 33 years (interquartile range (IQR): 26-42) and the median years of 

education completed was 8 (IQR:6-9) (in Mexico 9 years of school is compulsory and is 

equivalent to a middle school education). Approximately a third of the women (29%) 

reported their financial situation as being ‘bad’ or ‘very bad’, 12% reported being homeless 

in the past 6 months, and the median number of years in sex work was 9 (IQR: 4-18). Less 

than half of the sample had a steady partner or spouse (40%).

Among the participants, 5% reported a recent experience of CPV, either physical or sexual, 

in the past 6 months; 2% reported recent sexual abuse and 4% reported recent physical 

abuse. Participants who had and had not experienced recent CPV did not statistically 

significantly differ (at α=0.05) on basic demographic characteristics, including median age, 

years of education, years in sex work, or marital status (Table I). Reporting a bad or very 

bad financial situation was marginally higher among those experiencing recent CPV (46% 

vs. 28%, p=0.05).

From the original cohort, we excluded 106 women who had changed their primary venue in 

the past 6 months. There were no statistically significant differences (at p<0.05) in 

individual demographics or behaviors between movers and non-movers women or any 

statistically significant differences in rates of recent CPV (9% vs. 5%, p=0.1).

Univariate associations with CPV

Individual correlates of recent CPV—Women who experienced recent CPV in the past 

6 months were more likely to be homeless (uOR: 3.1, 95% CI: 1.2-7.7) or work as a “street 

worker” (uOR: 4.2, 95% CI: 1.8-9.9) (Table I). FSWs who reported using drugs always or 

often before sex had higher odds of recent CPV than women who did not (uOR: 3.6, 95% 

CI: 1.5-8.4); however, personal use of alcohol before sex, any drug use in the past 6 months, 

and injection drug use in the past 6 months were not statistically significantly associated 

with recent CPV. FSWs who had and had not experienced recent CPV in the past 6 months 

did not differ on active STI status (46% vs. 28%, p=0.1) or HIV status (4% vs. 3%, p=0.6).

Client and interpersonal correlates of recent CPV—Client factors associated with 

higher CPV included having a majority of foreign clients (uOR: 4.4, 95% CI: 2.0-9.9), 

having a majority of clients from the US (uOR: 3.0, 95% CI: 1.3-6.8), or seeing police or 

military as clients (uOR: 2.8, 95% CI: 1.1-6.5) (Table II). Reporting more than half of 

clients were high at the time of sex in the past 30 days (uOR: 5.4, 95% CI: 2.2-13.0) was 

associated with higher odds of CPV, but this relationship was not found for drunk clients.

For interpersonal factors with clients, participants who reported inconsistently using 

condoms (ICU) with new/irregular clients had higher odds of recent CPV compared to those 

who consistently used condoms (uOR: 2.7, 95% CI: 1.2-6.5). However, this relationship 

between ICU and recent CPV was not statistically significant for regular clients. There was 
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no significant relationship between median number of clients or injecting drugs with clients 

and CPV.

Work environment correlates of recent CPV—The three primary venues where 

women in the sample worked were bars (38%), hotels (27%) and the street (19%) and 

reporting the street as a primary venue (uOR: 2.8, 95% CI: 1.2-6.4) was associated with 

higher odds of CPV (Table III). Witnessing a fight or violence at the work venue (uOR: 3.0, 

95% CI: 1.3-7.0) and the sale of illicit drugs (uOR: 2.6, 95% CI: 1.1-5.7) were associated 

with recent CPV. The number of other FSW in the venue was marginally significant (uOR: 

1.01, 95% CI: 0.99-1.02). There was no significant relationship between recent CPV and the 

use of drugs, availability of free condoms or syringes, use of a pimp, or witnessing recent 

drug trade violence. There was also no significant relationship between recent CPV and the 

other social disorder variables including working in a dark, crowded, or pest-infested 

venues.

Macrostructural correlates of recent CPV—Women who experienced CPV were 

more likely to be from the Zona Norte (red light district) area of Tijuana (uOR: 2.8, 95% CI: 

1.3-6.2) and were marginally less likely to be from Ciudad Juárez (uOR: 0.4, 95% CI: 

0.2-1.0) (Table IV). Participants who reported torn-down buildings in the neighborhood of 

their sex work venue were more likely to report recent CPV (uOR: 2.4, 95% CI: 1.1-5.4). 

Seeing other sex workers arrested (OR: 2.9, 95% CI: 1.1-7.3) was associated with CPV, but 

police patrols in the neighborhood or colonia were not. Finally, witnessing violence towards 

other sex workers (uOR: 7.8, 95% CI: 2.6-22.9), street violence (uOR: 4.1, 95% CI: 

1.4-12.0), and visibility of cartel members (uOR: 2.8, 95% CI: 1.2-6.2) were all associated 

with higher odds of recent CPV.

Multivariate analysis

Seeing other FSWs experiencing CPV was a macrostructural correlate independently 

associated with greater odds of recent CPV (aOR: 5.6, 95% CI: 1.8-17.2) (Table V). Women 

who experienced recent CPV were also significantly more likely to report the client 

correlates of having a majority of clients in the past month who used drugs (aOR: 4.0, 95% 

CI: 1.5-10.4) or who were foreigners (aOR: 3.5, 95% CI: 1.4-8.4) (Table V). Finally, 

identifying as a street worker was independently associated with higher odds of recent CPV 

(aOR: 3.0, 95% CI: 1.2-7.7). There were no confounders (including city of recruitment) 

retained in the final model.

Discussion

We found microstructural and client correlates associated with CPV in the past 6 months, 

independent of individual behaviors.

In our study, witnessing community violence towards other FSWs was associated with 6 

times higher odds of personal experience of recent CPV (95% CI: 1.8-17.2). This finding is 

similar to studies of IPV in a non-sex worker population, which found that neighborhoods 

that were perceived as dangerous (18) or had greater social disorder (16, 17) were associated 

with higher rates of IPV. We did not find a relationship between social disorder items and 
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recent CPV in the final model. Past studies suggest social disorder may be related to 

violence via it's relationship to community violence, however the current analysis was not 

designed to test for mediating effects (16). To our knowledge, this is the first study to 

investigate the associations of social disorder and community violence with CPV (6).

Our study also found that compared to FSWs whose clients were primarily Mexican, FSWs 

who reported that over half of their clients were foreign had 3.5 times the odds of recent 

CPV (95% CI: 1.4-8.4). These findings suggest that there is likely to be higher levels of 

CPV among women that cater to sex tourists. However, this may represent a selection bias 

where men who travel to Mexico for sex are a generally riskier population. In addition, 

FSWs who reported that over half of their clients use drugs had 4-fold odds of recent CPV 

(95% CI: 1.5-10.4). Drug-using clients have been associated with CPV in other studies (13, 

29), but it is a new finding that foreign clients increase risk of CPV.

While the body of FSW client-based research is growing for the study of HIV, more work is 

needed to understand the structural influences that are facilitating violence from these 

clients.

Participants who self-identified as street workers had 3-fold higher odds of recent CPV 

(95% CI: 1.2-7.7). Note that “street workers” is an occupational designation, rather than a 

location. In our sample, many women self-identified as being “street workers” but listed a 

hotel as their primary venue (likely because they solicit on the street and engage in sex in 

hotels). We found that women who reported their primary venue was the street had similar 

odds of recent CPV compared to non-street venues. While qualitative work has uncovered a 

similar distinction between “street workers” and street-based women (28), the majority of 

studies of FSWs merely dichotomize women as either working indoors or outdoors, thus 

potentially clouding the study of risk of CPV in this group.

The HIV research community has recognized the importance of including violence 

prevention strategies as HIV prevention (23, 30). Prevalence of HIV in this sample (3%) 

was much higher than the national adult average in Mexico of 0.2%(21). However, we did 

not have sufficient power to test a relationship between HIV and CPV in this analysis. Also, 

while there was not a statistically significant difference in current STI diagnosis between the 

recent CPV and no CPV groups (42% vs. 28%), these high rates indicate that this population 

is engaging in risky sexual behaviors and are at heightened risk for HIV.

The power to detect significant associations was reduced by the small sample of women 

reporting recent CPV. The prevalence of recent CPV in this sample (5%) was about 4-times 

lower than a previous study in this population conducted from 2004 to 2006 (31). However, 

this prior work primarily focused on sampling from red light districts of both cities. Since 

that study, the sex work environment in Ciudad Juárez has been transformed from that of a 

visible red light district to one of dispersed venues embedded in residential neighborhoods 

and shopping centers. In this sample FSWs in the Zona Roja reported 3 times higher odds of 

recent CPV than women sampled elsewhere (2.81, 95% CI: 1.3-6.2), suggesting that red 

light districts may be associated with greater risk of CPV. While this analysis was designed 
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to explore correlates of recent CPV, future work could focus directly on comparing the 

contextual differences between the cities.

Women in our sample may have also underreported CPV because they do not view lesser 

acts of violence (e.g., slapping, pushing, hitting) as a ‘violent’ incident, but rather as a 

behavioral norm (32). A peak violent crime period occurred in Tijuana and Ciudad Juárez 

from 2007 to about 2010, which may have contributed to this desensitization to violence as 

compared to studies conducted prior to the period. Asking about specific behaviors that 

indicate sexual or physical abuse may have yielded a higher rate of recent CPV, but the 

length of the baseline interview precluded the inclusion of multiple behavior-based measures 

of violence. However, the small sample size and possible under-reporting of violence would 

tend to bias our results towards the null, making our current findings likely conservative in 

the estimation of factors associated with CPV.

Our analyses were limited because the data were cross-sectional and precluded us from 

making any causal inferences. Additionally, frequent correlates were based on reports of the 

last 30 days in order to improve recall, but CPV was measured over the last 6 months. In 

order to link recent CPV to a particular venue environment, we necessarily excluded women 

who had changed venues in the past 6 months. Studies conducted in India have reported an 

association between moving between venues and greater risk of violence (2, 33). However, 

in our cohort there were no significant differences in reports of recent CPV between movers 

and non-movers and no excluded participants reported that they moved venues because of 

violence.

A final limitation is that we only collected and analyzed work environment and 

neighborhood data on participant's primary sex work venue, even though 22% of the sample 

also reported working at a different venue. There is the potential that the reported violence 

occurred at a venue not analyzed. However, the risk of this is minimized, as most women 

reported spending a significant amount of time (5-7 days a week) at their primary venue 

(data not shown). Additionally, in this cohort we did not find a significant association 

between having multiple venues and recent CPV.

Our findings identified profiles of clients that may be more likely to perpetrate violence, 

pointing to the importance of engaging clients and venue management in the creation of 

safer work environments (35, 36). Next steps would include linking the structural and client 

factors found in this study to specific venue profiles or geographical areas to identify 

intervention targets. An ongoing HIV risk reduction intervention with the clients of FSW in 

the Tijuana border region could be adapted or expanded to include an anti-violence 

component (27, 37).

Finally, as they have been shown in this study and others to be at heightened risk, “street 

workers” in particular should be further engaged in order to clarify what it means to be a 

street worker and determine specific structural and interpersonal aspects of this work that 

places them at greater risk for violence. Creation of safe drop-in centers and the community 

mobilization of FSWs has shown to be effective in reducing violence (34, 36) and may be 

one strategy to assist women who lack the security a venue may provide. These programs 
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could benefit from the existing HIV prevention public health infrastructure already in place 

in the border cities.

To our knowledge, this is the first study in Mexican border cities to include multiple levels 

of factors to study recent CPV in one model. These findings lend further support that 

interventions to reduce CPV among FSWs should adopt a structural determinants 

framework.
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Table I

Individual factors of female sex workers by experience of client perpetrated violence (CPV) in the past 6 

months

Variable Total (N=496) No recent 
CPV (n=470)

Recent CPV (n=26) X2, p-value uOR [95% CI]

Demographics

Median age (IQR) 33 (26-42) 33 (26-42) 32 (30-39)
−0.19, 0.85

a 0.99 [0.95-1.03]

Median years of education completed (IQR) 8 (6-9) 8 (6-9) 8 (6-9)
−0.06, 0.95

a 1.03 [0.89-1.20]

Financial situation-bad/very bad 144 (29%) 132 (28%) 12 (46%) 3.90, 0.05 2.20 [0.99-4.87]

Has spouse or steady partner 198 (40%) 184 (39%) 14 (54%) 2.22, 0.14 1.81 [0.82-4.01]

Homeless past 6mo 57 (12%) 50 (11%) 7 (27%)
0.02

b 3.10 [1.24-7.73]

Median years in sex work (IQR) 9 (4-18) 9 (4-18) 10.5 (6-18)
−0.88, 0.38

a 1.01 [0.97-1.05]

Street worker (vs. other sex work occupation) 181 (37%) 163 (35%) 18 (68%) 12.62, <0.01 4.22 [1.80-9.92]

Work at multiple venues past 30 days 107 (22%) 100 (21%) 7 (27%) 0.46, 0.50 1.36 [0.56-3.33]

Substance use

Use alcohol often or always before sex 117 (24%) 111 (24%) 6 (23%) 0.01, 0.93 0.96 [0.38-2.45]

Use drugs often or always before sex past 30 
days

69 (14%) 60 (13%) 9 (35%)
0.01

b 3.57 [1.52-8.38]

Any illicit drug use past 6mo 292 (59%) 273 (58%) 19 (73%) 2.29, 0.13 1.96 [0.81-4.75]

Any injection drug use past 6mo 79 (15%) 72 (15%) 7 (27%)
0.16

b 2.04 [0.83-5.02]

Sexual Risk

Any active STI 139 (28%) 128 (28%) 11 (42%) 2.60, 0.11 1.92 [0.86-4.29]

HIV positive 15 (3%) 14 (3%) 1 (4%)
0.56

b 1.29 [0.16-10.20]

IQR=interquartile range

a
Wilcoxon Rank Sum

b
Fischer's exact
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Table II

Client and interpersonal factors associated with client perpetrated violence (CPV) in the past 6 months

Variable Total (N=496) No recent 
CPV (n=470)

Recent CPV (n=26) X2, p-value uOR [95% CI]

More than half of clients past 30 days are 
foreign

122 (25%) 107 (24%) 15 (58%) 15.11, <0.01 4.42 [1.97-9.92]

More than half of clients past 30 days from 
US

106 (22%) 95 (21%) 11 (44%) 7.45, 0.01 2.99 [1.31-6.81]

Seeing police or military as clients 228 (46%) 210 (45%) 18 (69%) 5.98, 0.01 2.79 [1.12-6.53]

Substance use

More than half clients in past 30 days drunk 218 (44%) 202 (43%) 16 (62%) 3.27, 0.07 2.08 [0.93-4.69]

More than half clients in past 30 days high 53 (11%) 44 (10%) 9 (38%)
<0.01

b 5.39 [2.23-13.03]

Inject with client always or often in past 30 
days

16 (3%) 15 (3%) 1 (3.8%)
0.59

b 1.20 [0.15-9.45]

Sexual risk

Median number of male clients past 30 days 
(IQR)

20 (8-40) 20 (8-40) 25 (9-49)
−0.76, 0.45

a 1.01 [0.99-1.02]

Inconsistent condom use with regular clients 
past 30 days

232 (52%) 221 (52%) 11 (48%) 0.18, 0.67 0.83 [0.36-1.93]

Inconsistent condom use with new/irregular 
clients past 30 days

164 (38%) 150 (36%) 14 (61%) 5.64, 0.02 2.74 [1.16-6.48]

IQR=interquartile range

a
Wilcoxon Rank Sum

b
Fischer's exact
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Table III

Work environment factors associated with client perpetrated violence (CPV) in the past 6 months

Variable Total (N=496) No Recent 
CPV (n=470)

Recent CPV (n=26) X2, p-value uOR [95% CI]

Venue characteristics

Primary venue past 30 days

    Bar 187 (38%) 182 (39%) 5 (19%) 3.99, 0.05 0.38 [0.14-1.02]

    Street 96 (19%) 86 (18%) 10 (38%) 6.42, 0.01 2.79 [1.22-6.36]

    Hotel 132 (27%) 123 (26%) 9 (35%) 0.90, 0.34 1.49 [0.65-3.44]

Median number of other FSWs at venue 
(IQR)

10 (5-20) 10 (5-20) 15 (8-23)
−2.12, 0.03

a 1.01 [0.99-1.02]

Required to pay a pimp or manager currently 47 (10%) 44 (9%) 3 (12%)
0.73

b 1.26 [0.37-4.38]

Free condoms available past 30 days 217 (44%) 204 (44%) 13 (50%) 0.41, 0.52 1.29 [0.59-2.85]

Substance use

Illicit drugs sold at venue past 30 days 140 (31%) 127 (30%) 13 (52%) 5.43, 0.02 2.55 [1.13-5.74]

Illicit drugs used at venue past 30 days 299 (65%) 281 (65%) 18 (78%) 1.76, 0.18 1.96 [0.71-5.38]

Free syringes available at venue past 30 days 47 (11%) 44 (11%) 3 (12%)
0.74

b 1.17 [0.34-4.08]

Social disorder

Has rats or pests at venue past 30 days 170 (35%) 158 (34%) 12 (48%) 2.08, 0.15 1.80 [0.80-4.04]

Is dark or hard to see at venue past 30 days 147 (30%) 139 (30%) 8 (31%) 0.02, 0.90 1.06 [0.45-2.48]

Is often crowded at venue past 30 days 379 (77%) 360 (77%) 19 (73%) 0.19, 0.67 0.82 [0.84-2.01]

Community violence

Witnessed a fight or violence in this location 
past 6mo

197 (40%) 180 (38%) 17 (65%) 7.55, 0.01 3.04 [1.33-6.97]

Witness drug trade violence past 6mo 
(n=182)

37 (20%) 32 (19%) 5 (33%)
0.19

b 2.11 [0.67-6.60]

IQR=interquartile range

a
Wilcoxon Rank Sum

b
Fischer's exact
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Table IV

Macrostructural factors associated with client perpetrated violence (CPV) in the past 6 months

Variable Total (N=496) No recent 
CPV (n=470)

Recent CPV (n=26) X2, p-value uOR [95% CI]

Interview site

    Ciudad Juárez 268 (54%) 259 (55%) 9 (35%) 4.17, 0.04 0.43 [0.19-0.99]

    Tijuana-Zona Roja 152 (31%) 138 (29%) 14 (54%) 6.95, 0.01 2.81 [1.27-6.22]

    Tijuana-Outside Zona Roja 76 (15%) 73 (16%) 3 (12%)
0.78

b 0.71 [0.21-2.42]

Social disorder

Seeing torn down buildings 185 (37%) 170 (36%) 15 (58%) 4.88, 0.03 2.41 [1.08-5.36]

Policing

Police/military checkpoints in the colonia/
area

255 (52%) 240 (51%) 15 (58%) 0.42, 0.52 1.30 [0.59-2.89]

Regular police/military patrols in the 
neighborhood

440 (89%) 415 (89%) 25 (96%)
0.34

b 3.13 [0.42-23.60]

Seeing sex workers arrested 271 (55%) 253 (54%) 20 (77%) 5.31, 0.02 2.86 [1.13-7.25]

Community violence

Seeing violence towards sex workers from 
clients

217 (44%) 195 (42%) 22 (85%) 18.62, <0.01 7.76 [2.63-22.86]

Seeing street violence 292 (59%) 270 (57%) 22 (85%) 7.51, 0.01 4.07 [1.38-12.01]

Seeing members of the mafia/cartels/narcos 188 (38%) 172 (37%) 16 (62%) 6.51, 0.01 2.77 [1.23-6.24]

IQR=interquartile range

a Wilcoxon Rank Sum

b
Fischer's exact
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Table V

Factors independently associated with client perpetrated violence in the past 6 months

Variable Level aOR [95% CI]
a

Seeing violence towards sex workers from clients Structural 5.61 [1.83-17.21]

More than half of clients use drugs Client 3.96 [1.51-10.38]

More than half of clients are foreign Client 3.47 [1.43-8.44]

Street worker occupation Individual 2.98 [1.16-7.65]

a
Odds ratios were adjusted for all other variables in the model
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