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 Background:  In Baja California, Mexico, high risk populations of male 

clients of female sex workers (FSWs) are at risk for acquiring HIV and 

experiencing harms related to substance use, while residents of rural 

communities are susceptible to the harms of drug-related gang violence.  
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Nevertheless, factors related to HIV-related risk behavior, drug use, and gang 

violence remain under-studied in these vulnerable populations. 

 Aims:  The aims of this dissertation were: (1) to examine two methods of 

measuring unprotected sex among male clients of female sex workers in Tijuana, 

Mexico; (2) to examine the correlates of self-efficacy for condom use among 

male clients of female sex workers in Tijuana, Mexico; and (3) to examine the 

association between drug-scene familiarity and exposure to gang violence 

among residents in a rural farming community in Baja California, Mexico.  

 Methods:  In Chapter 2, 394 male clients of FSWs in Tijuana, Mexico were 

interviewed, and the results of measuring unprotected sex using dichotomous 

and count dependent variable approaches were compared. Chapter 3 examined 

quantitative survey data from Tijuana to identify socio-cognitive factors 

associated with self efficacy for condom use among 393 male clients.  In Chapter 

4, 169 residents in a small, rural community in Baja California completed surveys 

collecting information on drugs and gang violence.   

 Results:  In Chapter 2, the results of modeling the two analytic 

approaches measuring unprotected sex among male clients of FSWs showed 

that each approach identified several unique correlates that were not identified by 

the other.  Chapter 3 identified psychosocial and psychosexual factors that may 

influence self-efficacy for condom use among male clients of FSWs.  Chapter 4 

found that exposure to gang violence was common and was associated with drug 

scene familiarity, suggesting a close relationship between drugs and gang 
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violence in this community. 

 Conclusions:  Results from these preliminary analyses have important 

implications for the development of interventions to increase self-efficacy for 

condom use in order to influence safer sex among male clients of FSWs in 

Tijuana, and for interventions to prevent drug- and violence-related harms in rural 

communities in Baja California. 
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CHAPTER 1: INTRODUCTION 

 

Globally, risky behaviors such as unprotected sex, drug use, and violence 

are associated with a variety of adverse health outcomes, including transmission 

of human immunodeficiency virus (HIV) and other sexually transmitted infections 

(STIs), transmission of viral hepatitis, and drug- and violence-related morbidity 

and mortality.  As are other regions globally, Baja California, Mexico is home to 

many populations at high risk for transmission of HIV/STIs and drug-related 

violence.  These populations include female sex workers (FSWs), their clients, 

injection drug users (IDUs), and migrants. Among these high risk groups, the 

sexual risk behaviors of male clients of FSWs that may contribute to the HIV 

epidemic in Baja California remain largely unstudied, as does the prevalence of 

drug use and violence in rural communities in this region.  Given the potential 

impact of the sexual behaviors of male clients of FSWs on HIV prevalence, and 

the risk for harms from drug use and increased morbidity and mortality due to 

violence in Baja, California, the specific aims of this dissertation study are:   

1. To examine the results of two methods of measuring unprotected sex 

among male clients of FSWs in Tijuana, Mexico (Chapter 2); 

2. To examine the correlates of self-efficacy for condom use among male 

clients of FSWs in Tijuana, Mexico (Chapter 3); and 

3. To examine the association between drug-scene familiarity and exposure 

to gang violence among residents in a rural farming community in Baja 

California, Mexico (Chapter 4). 
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OVERVIEW 

 This dissertation consists of five chapters, including the Introduction 

(Chapter 1) and the Discussion (Chapter 5).  The remaining three chapters are 

composed of manuscripts from original research based on the three aims of the 

dissertation study.  The first manuscript (Chapter 2), “Measuring Unprotected 

Sex: A Case Study of Two Analytic Approaches among Male Clients of Female 

Sex Workers,” uses data from a cross-sectional study of 400 male clients of 

FSWs in Tijuana, Mexico to examine the results of two approaches to measuring 

unprotected sex and makes recommendations about when each approach is 

useful for researchers.  The second manuscript (Chapter 3), “Correlates of Self-

efficacy for Condom Use among Male Clients of Female Sex Workers,” uses 

data from the baseline visit of a safer sex intervention study among 400 male 

clients of FSWs in Tijuana, to examine factors associated with self efficacy for 

condom use, using constructs from Social Cognitive Theory and other behavioral 

theories as a guiding framework.  The third manuscript (Chapter 4), “Drug scene 

familiarity and exposure to gang violence among residents in a rural farming 

community in Baja California, Mexico,” uses original primary data, collected in a 

rural region of Baja California located outside the US-Mexico border region, to 

examine the prevalence of and familiarity with the drug scene, and the 

prevalence of and exposure to gang violence, and the association between these 

two factors in a rural sample in a small agricultural community in Baja California.   

The differences and similarities between the populations and studies are 

noted in Chapters 1 & 5 of the dissertation. One of the similarities between the 
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population of male clients of FSWs in Tijuana and the rural residents of Baja 

California is their current geographic exposure to the drug trafficking corridor on 

the Pacific Coast of Mexico, which is discussed in detail.  Another similarity that 

draws together the chapters of this dissertation is the association between drug 

use and unsafe sex among male clients of FSWs in Tijuana, which is relevant to 

Chapters 2 & 3.  In Chapter 5, the findings from Chapters 2, 3, and 4 are 

synthesized to produce generalized results that apply to male clients with low 

self-efficacy for condom use who also use drugs (Chapters 2 & 3), and to male 

clients of FSWs in Tijuana and residents of the San Quintín Valley (Chapters 2, 3 

& 4), who may face similar public health challenges due to a high availability of 

drugs in Baja California.  The implications of these results are discussed and are 

subsequently applied to inform both targeted and generalized intervention 

development for the populations studied in this dissertation.  

 

BACKGROUND AND SIGNIFICANCE 

Sex work, utilization of FSWs by male clients, and HIV/STI Transmission 

Transactional sex is common worldwide.  A 2006 global review of 

household surveys from 78 countries found that an average of  9-10% of adult 

males paid a woman for sex within the previous year [1], though this proportion 

contains some variability by region [2].  Men who pay for sex may report more 

sexual risk behaviors and have an elevated prevalence of HIV/STIs compared to 

those who do not. In a cross-sectional study across three cities, men who paid 

for sex were more likely to report sex with men and women (versus sex with 
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women only), and report more lifetime female sex partners and male anal sex 

partners [3].  A follow-up study of 6000 participants from Britain found that men 

who paid for sex were more likely to report sexual relations with 10 or more 

partners in the five years prior to interview, have a history of an STI, and were 

less likely to report having had an HIV test, compared to men who never paid for 

sex [4].  

FSWs have been researched and targeted for interventions more often 

than their male clients [5].  Literature has traditionally focused on the role of 

FSWs in expanding epidemics, but the role of male clients in the proliferation of 

HIV is often overlooked [6-7].  However, male clients’ risky behaviors before, 

during, and after transactional sex may play an even greater role in transmission 

of HIV/STIs than FSWs’ behaviors [8].  This is due to their position in networks as 

a ‘bridge’ between one core group and another, whereupon high-risk ‘bridgers’ 

potentially transmit HIV and STIs between higher risk FSWs and the lower risk 

general public [9-13].  Male clients of FSWs are important drivers of the HIV 

epidemic in some regions, especially when the HIV prevalence in FSWs is 

considerably higher than in the non-FSW adult population [14-17].  In a study of 

404 male clients of FSWs by Lowndes et al. in Benin, 8.4% of clients were 

infected with HIV  – a prevalence several times higher than that in the adult 

population [17].  Lowndes et al. concluded that  male clients, who often report 

multiple sexual partners, represented a bridge between FSWs and the general 

population of women, especially to male clients’ significant others [17].  
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Sexual risk behaviors may contribute to HIV/STI transmission in male 

clients of FSWs. In addition to unprotected sex with FSWs, other risky behaviors 

reported by male clients include sex with a male partner [18].  A cross-sectional 

study from London found that among men who reported sex with FSWs, 36% 

also reported sex with men [7].  In an Australian study of men attending a sexual 

health clinic, male clients of FSWs reported more sexual partners and more past 

STIs than non-clients [19].  These behaviors may represent sources of HIV 

transmission risk between high risk groups of clients, FSWs and the lower risk 

community. 

Nevertheless, the act of unprotected sex remains the most common route 

of transmission of HIV and other STIs among male client and FSWs [13].  

Therefore, measures of unprotected sex are useful tools for detection of potential 

HIV transmission and for assessing the efficacy of HIV prevention interventions 

among male clients and FSWs.  Many studies examine unprotected sex as a 

dichotomous dependent measure (e.g., reporting any unprotected sex versus 

reporting no unprotected sex during a specified time frame) [20], while other 

studies use a count dependent variable measuring the total number of 

unprotected sex acts over a period of time [21].  An important difference between 

dichotomous dependent variables and count dependent variables is that the 

former can examine differences in those who report some unprotected sex 

versus those report none; meanwhile count variables can compare those who 

report a higher rate of unprotected sex to those who report a lower rate.  Given 

these analytical differences, each approach may identify unique correlates of 
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unprotected sex.  The first aim of this dissertation was to examine differences in 

the correlates identified using either a dichotomous outcome variable or a count 

outcome variable measuring unprotected sex among male clients of FSWs (Aim 

1). 

An extensive literature search found no papers that have compared the 

results of a logistic regression approach to any other approach (e.g., linear 

regression, negative binomial regression) using two differently constructed 

dependent variables.  Several studies have examined the differences between 

logistic and linear regression approaches using identical dependent variables 

[22-24].  In all cases, these papers did not compare the correlates of each 

regression approach.  Instead, using an identical dependent variable for both 

analyses, they compared the accuracy of each approach to estimate the 

observed and predicted values in the data.  Although both approaches used in 

Aim 1 use the maximum likelihood ratio to estimate parameters, the results of 

two different approaches cannot be directly compared since each approach uses 

different regression coefficient metrics for the given dependent variable [25-26].   

According to the lack of similar studies in the published literature, the analysis 

in Aim 1 is unique.  While this large gap in the literature surrounding this type of 

comparison of results of analytic approaches may provide useful information 

about analytic approaches examining unprotected sex, the lack of literature 

renders hypothesis generation difficult.  Rather than being derived from the 

literature, the hypothesis for Aim 1, that differences in the results of the two 

analytic approaches will be observed, is derived from the fact that dichotomous 
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dependent variables can be used to compare “higher risk” versus “lower risk” 

groups, while count dependent variables reveal which factors are associated with 

a relatively higher rate of exposure to unprotected sex [27].  Given the difference 

in the type of research questions each approach is best suited to answer and the 

differences in variable construction, a logical conclusion is that each approach 

might identify a different set of correlates, given the same data set.  

The results and interpretations from a comparison of these two dependent 

variables measuring unprotected sex are useful in various situations.  For 

example, dichotomous measures can be used to compare individuals who 

consistently use condoms from those who do not.  This information could be 

useful in examining condom use as a tendency or habit, permitting the 

comparison of groups that may have very different levels of risk groups [27].  

This approach is more commonly used than the count approach than in studies 

examining the correlates of condom use [28].  On the other hand, if the primary 

concern of the research is the number of exposures to unprotected sex rather 

than the differences between those who do and do not use condoms, 

researchers may find it preferable to use a count dependent variable, as it may 

be the best indicator of the actual degree of exposure to sexual risk [29].  Many 

safer sex interventions aim to decrease the total exposure to unprotected sex.  

Perhaps for this reason, count data are significantly more likely to be used in the 

analysis of intervention studies than dichotomous data are [27].   

Investigating the results of these two approaches to measuring 

unprotected sex has implications for HIV/STI prevention among male clients of 
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FSWs in Tijuana.  If it is determined that the dichotomous approach identifies a 

correlate that is not identified by the count approach, this finding could inform 

policies that aim to increase condom use within this higher risk subgroup.  For 

example, if certain policing behaviors, such as the arrest of FSWs, were found to 

be associated with unprotected sex among male clients and FSWs, decreasing 

arrests of FSWs could possibly be implemented to increase condom use.  On the 

other hand, correlates identified through the count approach may be useful in 

designing safer sex interventions.  For instance, if it is found that drug use is 

associated with the number of unprotected sex acts, then the efficacy of safer 

sex interventions may be improved by including a component that is directed 

towards substance use treatment.  

Factors associated with unprotected sex in male cli ents of FSWs 

Global literature shows that factors associated with sexual risk behaviors 

(such as unprotected sex among male clients of  FSWs) include drug and alcohol 

use [30] and psychosocial and psychosexual characteristics [19]. Substance use 

during sex commonly occurs among male clients and FSWs [30-31]. Several 

studies, including a literature review have found that substance use in male 

clients of FSWs is associated with unprotected sex and HIV/STI transmission 

worldwide [32-34].  Client and FSW drug-using behaviors, such as injection drug 

use, are also associated with unprotected sex [35] and HIV/STI transmission 

[36].  A retrospective study of the behavioral characteristics of Thai men who 

visited FSWs concluded that drug use was associated with lifetime sex with 

FSWs [34].  A cross-sectional study of 300 truckers in Brazil found that 21% 
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reported sex with commercial sex workers, and that use of  a stimulant was 

associated with a positive serologic test for syphilis [37].   A qualitative study of 

truckers in Brazil found that the use of alcohol and amphetamine were common 

and appeared to influence unsafe sex practices with FSWs [38].   

With regard to alcohol use, a study of migrant workers in Thailand found 

that men were more likely to use alcohol during sex when they were unfamiliar 

with the FSWs whom they were paying for sex [39].  Several studies report that 

clients used alcohol during transactional sex as a way to detach from emotion 

[40], and as a suppressor of shame [41].  Other studies found that clients in the 

Philippines were frequently intoxicated during sex [42] and that alcohol use was 

associated with frequent sex with FSWs in Thai male clients [43]. 

Psychosexual characteristics, such as misogyny [44], sexual compulsivity 

[21, 44], social-sexual effectiveness [45], sexual sensation seeking [46], and 

negative attitudes toward condoms and FSWs [47] have been found to be 

associated with unprotected sex in male clients of FSWs in past research (see 

Chapter 3 for descriptions of these characteristics).  Psychosocial characteristics 

such as lack of social support may also be associated with unprotected sex [48].  

These characteristics may be important direct or indirect predictors of HIV 

transmission. They may also be useful in the development of HIV prevention 

interventions because they represent cognitive mechanisms that can influence 

sexual risk behaviors. Identification of those who engage in sexual risk behaviors 

could lead to the development of targeted interventions for specific groups or 
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individuals who may disproportionately contribute to the transmission of 

HIV/STIs.  

Self-efficacy can be defined as the perceived ability of an individual to 

perform a behavior [49]. Thus, self-efficacy for condom use is an individual’s 

perceived ability to use condoms. Self-efficacy for condom use may represent an 

important psychosexual factor [50] in understanding condom use in male clients 

of FSWs. It may directly affect condom use in heterosexual adults, including in 

male clients of FSWs [21]. When considering HIV prevention, self-efficacy for 

condom use is believed to be important in enacting condom-using behaviors [51-

54] because individuals who are confident in their ability to use condoms are 

more likely to use them. 

Other psychosocial and psychosexual factors may also be directly or 

indirectly associated with self-efficacy for condom use in male clients of FSWs. 

One of these factors is sexual sensation seeking, which is a personality trait 

characterized by the continued pursuit of novel sexual experiences [55]. Sexual 

sensation seeking may predict HIV transmission risk due to the fact that high 

sexual sensation seekers may maintain high risk sexual behaviors despite the 

threat of HIV possible infection [56]. The study of many psychosocial and 

psychosexual factors such as sexual sensation seeking has been largely ignored 

within the context of behavioral change theories that could be applied to safer 

sex interventions [57-58]. 

Many health behavioral theories consider self-efficacy for condom use an 

important concept in understanding safer sex behaviors. Therefore, identifying 
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factors associated with self-efficacy for condom use may be prerequisite to 

increasing self-efficacy for condom use, and ultimately, increasing condom use 

[53, 59]. The second aim of this dissertation was to examine factors associated 

with self-efficacy for condom use in a sample of 400 male clients of FSWs (Aim 

2). 

The prevalence of drugs and violence and their poss ible association 

 Drug availability and associated risky drug-using behaviors, can contribute 

to a community’s potential adverse health outcomes, such as interpersonal 

violence and harms related to drug dependence, including HIV infection [60].  For 

example, when risky behaviours such as unsafe sex and sharing of injection 

equipment increase as a consequence of greater access to drugs in 

communities, infectious diseases transmission associated with high risk sex and 

substance abuse, including HIV, STIs and viral hepatitis, often follow.  

Violence is associated with drug availability, drug use, and drug trafficking 

in literature from a number of regions globally. For example, Clarke found 

“gangs, guns, and ganja” linked in Jamaica, and that the increase in the cocaine 

trade by drug gangs in Jamaica during the 1980s and 1990s was connected to 

gang violence [61].  In South Africa, urban communities and schools are subject 

to an interrelated trio of afflictions consisting of violence, gangs, and drugs [62].  

Likewise, elevated levels of violence in communities in the vicinity of Cali, 

Colombia during the 1980s were coupled with a high concentration of drugs and 

gangs [63].  The drug market for methamphetamine in Japan is partially 

controlled by the Yakuza gang, which uses selective violence to maintain its 
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dominance over the market [64].  In all of these examples, when both violence 

and drugs are present in a community, they may self-perpetuate to the extent 

that negative public health outcomes, such as violence-related morbidity and 

mortality and HIV, emerge at epidemic levels [65-67].  

Researchers have examined the association between drugs and gang 

violence in many countries.  In Brazil and other Latin American countries, for 

example, Rodgers found that gangs involved in drug trafficking tended toward 

more violent behavior than gangs that were not involved with drugs [68].  

Corroborating the evidence from Brazil, Zaluar asserts that the increased rates of 

violent crime and murder in Brazilian cities cannot be understood without 

considering the link to drug trafficking by cartels [69].  A 2008 article comparing 

youth gangs in Germany, Russia, and Brazil noted that disadvantaged 

neighborhoods in Russia under the control of drug factions faced high rates of 

protracted violence [70].  Violence may be used by gangs to control drug 

distribution and markets [71].  Because gang violence and drugs are often 

intertwined [72], individuals in communities where gangs and high availability of 

drugs are present may be adversely affected by both gang member violence and 

high community drug availability. 

According to the UN Office of Drugs and Crime, there has been a shift in 

drug trafficking corridors from the Caribbean corridors to the Mexico-Central 

America Corridor, through which US demand for drugs is now primarily supplied 

[73].  Throughout Mexico, drug cartels control the majority of the illegal drug 

trade in the country.  Current drug trafficking routes in western Mexico, including 
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those in Baja California, have been identified as areas where an elevated risk of 

drug-related violence exists compared to other areas, due to cartels and street-

level gangs [74].  Violence initiated by drug gangs increased drastically in Tijuana 

and other parts of Baja, California, beginning in 2006 [75], where more than 500 

people were killed during three months of drug- and gang-related violence in 

2008 [76].  Once limited to the border region, cartel- and street-level gang 

violence and related drug supply surpluses now affect non-border areas along 

the coastal drug corridor in Baja California [77].  In addition to the harms resulting 

from increased drug use, there is a risk in rural areas for drug- and gang-related 

morbidity and mortality due to violence perpetrated by cartels or street-level 

gangs in Baja California.   

To date, the majority of the research examining the association between 

drugs and violence has focused on drug gangs operating in urban areas, or 

smaller street gangs operating at the local level [62, 69].  The literature has 

largely ignored rural communities, despite evidence that drug activity and 

violence can spread to rural areas [77].  In order to characterize possible drug 

use and gang violence in a rural setting, the third aim of this dissertation is to 

examine the association between drug-scene familiarity and exposure to gang 

violence among residents in a rural farming community in southern Baja 

California (Aim 3).  

 

THEORETICAL AND CONCEPTUAL FRAMEWORKS  
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Social Cognitive Theory and related theories 

In the second aim of this dissertation, constructs of health behavioral 

theories, including Social Cognitive Theory (SCT), are applied to the examination 

of HIV prevention and to the possible formation of safer sex interventions among 

male clients of FSWs in Tijuana. SCT posits that individual behavioral change 

comes from social interactions and experiences and that an individual’s 

knowledge acquisition can be directly related to observing others within the 

context of social interactions [78].  SCT aims to impart social and self-regulatory 

skills to individuals so that they can practice safer behaviors [54].  SCT has been 

applied to health domains, including HIV prevention. 

Of the constructs of SCT, perhaps one of the most important is self-

efficacy [49].  Self-efficacy, as defined previously, can be understood as the 

perceived ability of an individual to perform a behavior [49]. Self-efficacy for 

condom use is one application of self-efficacy [79]. SCT hypothesizes that 

without self-efficacy, safer sex behaviors (e.g., condom use) are very difficult to 

practice, even if individuals possesses relevant knowledge and skills [54].  

Understanding self-efficacy for condom use is therefore prerequisite to increasing 

condom use [53, 59]. 

Outcome expectancies, which are a person’s assessments that given 

behaviors will lead to certain results [78], are causally related to self-efficacy [79], 

and may directly influence it [80].  Other constructs thought to influence behavior 

indirectly via self-efficacy are knowledge, skills for self-regulation and risk 

reduction, and social support [81].  Social support has been theoretically 
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incorporated into SCT and other models in an effort to change condom using 

behaviors [80, 82]. It is believed that successful behavioral interventions using 

SCT must include all the components that influence self-efficacy, including 

knowledge and social support [54].  Increasing self-efficacy for condom use could 

be important in decreasing transmission of HIV/STIs among male clients of 

FSWs in Tijuana. The second aim of this dissertation examines self-efficacy for 

condom use using constructs that are central to SCT and other health behavioral 

theories. 

Figure 1.1 displays the theoretical framework used for the study which 

makes up Chapter 3 of this dissertation.  This framework is informed by 

constructs from SCT and other health behavioral theories and is adapted from a 

theoretical conceptualization of SCT developed by Fisher & Fisher [54], who note 

that the relationships between constructs of SCT are left unspecified by Bandura.  

Some of the associations between constructs, however, have been empirically 

tested in the literature, and these associations are represented in the current 

theoretical framework.  With regard to health behavioral models in instituting 

changes in HIV risk behaviors, it should be noted that other health behavioral 

models, such as the Health Belief Model, the AIDS Risk Reduction Model, The 

Transtheoretical Model, and the Theory of Planned Behavior also theorize that 

self-efficacy and other constructs from this theoretical framework are important in 

HIV risk behavioral change [54].  Therefore, although the guiding theoretical 

framework of Chapter 3 relies heavily on a conceptualization of SCT, the 

application of the results within theory-based interventions can be expanded to 
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include alternative theories with similar constructs, among other constructs.  

These interventions will be discussed in Chapter 5.   

As specified in the figure, the top three blue boxes on the left side are 

considered indispensible constructs of socio-cognitive interventions affecting HIV 

risk behavior, as they are known to influence self-efficacy for condom use [54] 

and condom use.  These constructs are included in the framework to represent 

possible constructs that could be used in the development of safer sex 

interventions for male clients of FSWs in Tijuana [54]. They include a knowledge 

component, self-regulatory- and risk-reduction skill-building and maintenance, 

and social support. Of these constructs, only social support was hypothesized as 

a possible correlate of self-efficacy for condom use. Measures of self-regulatory 

and risk-reduction skill-building and maintenance were not collected. HIV 

knowledge was examined as a possible correlate, but no hypothesis was made 

concerning the association between HIV knowledge and self-efficacy for condom 

use. This is because the HIV knowledge scale used in this study contained only 

two questions out of a total of 19 concerning the usage of condoms and safer sex 

practices [83]. Since the knowledge and skill building components shown in the 

framework were not hypothesized to be associated with self-efficacy for condom 

use in Chapter 3, the lines showing these associations in Figure 1.1 are shown 

as solid arrows.  The association between condom use self-efficacy and safer 

sex was not tested in this analysis, and this relationship is also indicated by a 

solid arrow.    
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The three bottom boxes on the left include social support, outcome 

expectancies, and sexual sensation seeking.  Social support is included in the 

framework both as a hypothesized correlate of self-efficacy for condom use and 

as a necessary construct of safer sex interventions.  With respect to its 

placement as a construct as a tool for intervention, if it is shown that social 

support is a correlate of self-efficacy for condom use, it may indicate that social 

support would be a useful construct to include in safer sex interventions for male 

clients of FSWs in Tijuana. Outcome expectancies and sexual sensation seeking 

are other factors that are hypothesized to be associated with self-efficacy for 

condom use and are tested in Chapter 3 (see Chapter 3 for more detail). The 

hypothesized associations are shown as dashed lines. Only direct relationships 

between self-efficacy for condom use and other constructs of the theoretical 

framework and are specified, though indirect associations may also exist.   

Concept of “exposure opportunities” 

Although it does not guide the hypotheses, the concept of “exposure 

opportunities” is used in Chapter 4 of this dissertation to illustrate how drug use 

initiation can proceed in communities.  Exposure opportunities can be defined as 

an occasion when an individual is introduced to a ‘harder’ drug, (e.g., cocaine), 

when they have previously used only ‘softer drugs’ (e.g., tobacco, alcohol, 

marijuana). This concept arose from the lack of a clear mechanistic explanation 

for the “stepping stone” or “gateway” theory, which came to prominence during 

the 1980s and 1990s.  Briefly, gateway theory hypothesizes that the use of softer 
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drugs could lead individuals to the future use of harder drugs (for more, see 

Kandel, et al.) [84].  

The exposure opportunities concept was developed by Wagner and 

Anthony and informed by previous work by Frost, an infectious disease 

epidemiologist [85]. The concept hypothesizes that someone who uses alcohol 

may be more likely to be offered cocaine via an “exposure opportunity” within a 

peer-based setting [86].  Subsequently, someone who has been exposed to the 

opportunity to try cocaine may be more likely to try it.  The findings by Wagner & 

Anthony showed that the association between use of a softer drug followed by 

use of a harder drug was not necessarily a result of users actively seeking out 

drug using opportunities [86].  Instead, the more community exposure 

opportunities to use hard drugs or to the black market could explain more drug 

use initiation by individuals in the community [87].  Contrary to the concept of 

exposure opportunities, which suggests that drug initiation occurs due to the 

availability of drugs during social interactions, it has been argued in the literature 

that individual-level factors are also likely responsible for initiation of hard drugs 

(e.g., heroin, cocaine).  For example, curiosity and genetic predisposition may 

also factor into the decision to use a hard drug for the first time [88].  Therefore, it 

is likely that a constellation of factors, including environmental factors such as 

drug availability through the black market, social factors, and individual factors, 

contribute to  initiation of hard drugs [89].      

The study in Chapter 4 is very preliminary; due to safety and sensitivity 

issues, direct questions involving personal drug use could not be asked.  
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Moreover, the study was cross-sectional, so drug use initiation could not be 

examined.  Therefore, the concept of exposure opportunities does not guide the 

hypothesis for Aim 3.  Instead, the concept is introduced to illustrate that the 

prevalence of hard drug use could possibly increase in communities in rural 

population in Baja California whose individuals have previously taken only soft 

drugs and are newly exposed to harder drugs.  For example, if cocaine was 

never available in Lomas de San Ramón, but its prevalence is increased due to 

drug trafficking in the area, the exposure opportunities for initiation of cocaine 

could lead to epidemic drug use.  Recent research has shown that Mexican 

migrating populations may face an increasing prevalence of drug use, and this 

drug use may be due to exposure opportunities [90]. 

The Drugs-Violence Nexus Theory 

Similar to the concept of exposure opportunities, the Drugs-Violence 

Nexus Theory does not guide the hypothesis in Chapter 4 of this dissertation.  

Instead it is introduced to illustrate the possible connection to between drugs and 

gang violence in communities.  The Drugs-Violence Nexus Theory was first 

developed by Goldstein, et al., who used it to classify types of violence and their 

possible causal association with illegal drug use within communities [91].  

Valdez, et al. further developed this theoretical paradigm to clarify the causal 

connections between drugs and outcomes of violence among adolescent street 

gang members of Mexican-American descent in south Texas.  Findings from this 

study revealed that drug use was associated with violence among gang 

members [92].  The scope of this study very narrowly examined the direct 
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relationship between drug use and interpersonal violence, but did not examine 

other possible effects, such as community drug availability and violence; or 

whether those who do not use drugs but live in a community where drug use is 

common may be more likely to be the victim of violence; or whether those who 

engage in the drug market but who do not use drugs may still be exposed to 

violence.  These scenarios could be logical extensions of this theory but have not 

been tested.  The association found by Valdez, et al. has also been observed in 

a population of non-gang-member, inner-city high school students in four US 

cities, where it was found that high amounts of hard drug use was associated 

with frequency of violence [93].   Chapter 4 of the current dissertation introduces 

the Drugs-Violence Nexus Theory to illustrate how the presence of drugs and 

drug use in a community might be associated with community exposure to gang 

violence.   

 

STUDY SETTING 

 The research for this dissertation study took place entirely in the state of 

Baja California Norte, Mexico, which, along with Baja California Sur, makes up 

the entire Baja California peninsula in Mexico.  Baja California Norte is the most 

northwestern of Mexico’s 32 states.  It is generally a rural state, with over half its 

three million residents living in the area including and surrounding Tijuana.  The 

climate and geography permit abundant agriculture, which draw many migrants 

from other parts of Mexico, especially southern Mexico, and Central America.  
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In addition to serving as a route for migrants traveling to and from the 

United States, Baja California Norte serves as one of the narcotrafficking routes 

through Mexico to the United States [94].  Since the 1990s, Mexican cartels have 

become increasingly involved in the trafficking of cocaine, methamphetamine, 

heroin and marijuana on these prescribed drug-running routes through Mexico 

into the United States [95].  Aside from a resulting increase in drug availability in 

Mexico, a further acute result of this lucrative and illicit activity has been the 

increased power of and competition amongst Mexican cartels, leading to the 

Mexican Drug War, which has claimed the lives of over 50,000 Mexican citizens 

since 2007 [96]. Lying on the Pacific coastal drug route, Tijuana had been a 

major center of violence until 2010, when the Tijuana cartel began losing power 

[76].  Drug surpluses and gang violence at the cartel level and the street level 

have recently begun to spread to rural areas of Baja California [77].  This reality 

could cause adverse public health implications for rural communities, as adverse 

outcomes may accompany the spillover from Tijuana.  The manifestations of 

drug use and violence in the rural communities may begin to more closely reflect 

those that had primarily affected larger cities up until now. 

Due to factors such as economic disparity, migration, poverty, and the 

drug trade and its resulting violence, Baja California is home to many types of 

high risk populations, including highly mobile migrants, IDUs, FSWs and their 

clients, and gang members.  The presence of these diverse high risk populations 

permits the examination of multiple high risk behaviors that could be associated 

with public health harms such as interpersonal violence and HIV/STI 
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transmission.  The first and second aims of this dissertation examine samples of 

a high risk population of male clients of FSWs in Tijuana.  The third aim 

examines a group of primarily migrant, indigenous farmers in a small agricultural 

community that lies south of the border region in rural Baja California.  

Tijuana 

Tijuana, Mexico is a border city adjacent to San Diego, California, and is 

home to the busiest land border crossing between Mexico and the United States 

[97].  The active border between the two large cities facilitates much international 

mobility.  Economic disparity between the two countries creates a haven for the 

exchange of both legal and illegal goods and services.  Multiple factors, including 

the high levels of trade, mobility, and transfer of illegal goods and services, 

contribute to a unique setting from a public health perspective, where risk for 

transmission of HIV/STI is elevated compared to other urban areas in Mexico. 

  HIV/STI risk in Tijuana is characterized by the use of substances such as 

cocaine, heroin, and methamphetamine [98].  Compared to other parts of 

Mexico, illicit drug use [99] and injection drug use [100] are elevated in Tijuana, 

where an estimated 10,000 IDUs are thought to reside [101].  One reason that 

drugs and drug use are so prevalent at the Tijuana-San Diego border is that this 

area is situated on one of the primary drug smuggling routes between Mexico 

and the United States.  This drug trafficking route, which runs from southern 

Mexico up the Pacific coast of Baja California to Tijuana, supplies much of the 

large US demand for illicit drugs. Thus, Tijuana serves as a conduit to the United 

States for large amounts of cocaine, methamphetamine, heroin, and marijuana, 
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each of which is produced in various amounts in Mexico [94-95].  The federal 

government of Mexico partially decriminalized possession of small amounts of 

drugs in 2010 [102], but  it is yet unknown if the local drug market has been 

affected in terms of drug availability and drug use.   

HIV risk in Tijuana is also characterized by a high demand for sex work, 

especially in the Zona Roja, which is a central area of Tijuana that operates as a 

zone of tolerance for sex work [103].  The local government regulates sex work 

by requiring that FSWs  register for sex work permits and obtain  testing and 

treatment for STIs [104].  There are an estimated 5,000 to 10,000 FSWs in 

Tijuana [105-106], who attract male clients from both sides of the border [18].  In 

a study of 400 male clients in Tijuana, half of whom were from the United States, 

50% of the sample reported unprotected sex with a Tijuana FSW [36].  Of these 

male clients, 46% reported often being high during sex with FSWs in the four 

months prior to interview, suggesting a high risk for HIV transmission through 

sexual behaviors, which may be exacerbated by substance use [36]. 

Methamphetamine, cocaine, and heroin were the most commonly used drugs in 

this sample of male clients, with 64%, 50%, and 36% lifetime usage, respectively 

[36]. 

HIV/STI transmission risk due to drug use and unsafe sex is compounded 

by a clustering of bars in Tijuana’s central district  that serve alcohol to potential 

clients of FSWs [107].  The legal age of alcohol consumption is 18 and, but this 

regulation is rarely enforced, attracting youth from the United States who cannot 

legally consume alcohol in their home country until they are 21.  Alcohol and drug 
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use restrict cognitive processes such that intoxicated individuals are unable to 

simultaneously process multiple pieces of information [108]. These substances 

also decrease inhibitions in those who use them [109]. Disinhibition can be 

described as a “lack of restraint manifested through disregard for social 

conventions, impulsivity, and poor risk assessment.” Disinhibition affects motor, 

cognitive, and perceptual aspects, affecting decision making. Unprotected sex 

and other risky behaviors may manifest through disinhibited instinctual drives 

[110].    

Due to high mobility in the border region and the drug use and the high 

level of sexual risk behaviors in the urban areas surrounding the border, 

transmission of HIV/STIs is a serious concern for those on either side of the 

border.  HIV prevalence is increasing in Tijuana and was estimated at 0.54% in 

2009 among adults aged 15-49 [111-112]. This is in contrast to the countrywide 

adult HIV prevalence of [113-114].  While migration, deportation, and mobility 

may contribute to transmission of HIV/STIs, the prevalence of HIV/STIs is highest 

in high risk groups such as IDUs, FSWs, and their clients, whose transmission 

likely stems from drug use and sexual risk behaviors [94, 115-116]. In a cross-

sectional study of male clients of Tijuana FSWs, HIV prevalence was 4.1% [36] 

while the prevalence in FSWs was similar, at 6.0% [111].  Given the high 

prevalence of drug use, sex work, and HIV in Tijuana, studies of high risk groups, 

including among male clients of FSWs in Tijuana and their risky behaviors, are 

needed to inform interventions that can curb the growing HIV epidemic in the 

border region.  
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San Quintín Valley 

 The study site for Aim 3 was located in the San Quintín Valley, an 

agricultural region of Baja California, approximately 200 miles south of Tijuana. 

This rural location places the study outside of the unofficial US-Mexico border 

region [117].  A group of small communities surrounds the San Quintín Valley, 

which is a productive farming zone. The small community of San Ramón was 

estimated to contain 5000 residents in 2009 [118], the majority of whom were 

migrants from outside of Baja California [119].  Most of the valley’s inhabitants 

belong to indigenous groups from Mexico [119] and are employed by the fruit and 

vegetable export industry [120].  Many roads in the community of San Ramón are 

unpaved, and the low level of development in this community means that 

dwellings are often not equipped with sufficient plumbing or electricity.  

Vast differences are readily apparent between the study sites for this 

dissertation.  For example, Tijuana is a large, urban city composed mainly of 

non-indigenous Mexicans, while the San Quintín Valley region is a rural region 

primarily inhabited by indigenous migrants from the state of Oaxaca.  The two 

sites also share some common characteristics: They are both located along one 

of the busiest drug trafficking routes that run from South America through Mexico 

to the United States [94], increasing drug availability in both study settings.  The 

main highway in Baja California Norte connects these two populations, serving 

as a migrant corridor for those who are looking for permanent or temporary work 

in the United States.  The similarities and differences between the study settings 
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provide the opportunity to examine these populations individually, but also permit 

the integration of results that may apply generally to both populations.       

 One of the possible consequences of the drug trafficking that occurs in 

Baja California Norte is that the prevalence of drug use in this state is higher than 

in other Mexican states. In 2008, the proportion of the population who reported 

injecting drugs in Baja California Norte, was 4.8%, compared to 0.2% across 

Mexico [100].  The prevalence of methamphetamine use is highest in Baja 

California among Mexico’s 32 states [121-122].  The majority of this injection 

drug use likely takes place in Tijuana, where it is extremely prevalent.  But given 

that migrants in Baja California are highly mobile, and that both study settings lie 

on the drug trafficking corridor, it is highly likely that drugs and risky drug-using 

behaviors such as injection drug use could spread to the rural areas to the south 

of Tijuana.  One of the implications for examining drugs, drug-using behaviors, 

and drug-related violence within different regions along this corridor is that the 

adverse public health outcomes associated with these factors (e.g., HIV 

transmission, morbidity from interpersonal violence) can be quantified and 

interventions developed before the adverse outcomes manifest as epidemics.  

An examination of drug use at different locations along this continuum could also 

provide information about which behaviors are occurring where, and why. 

 The vast majority of studies examining drug use in Baja California have 

taken place in Tijuana.  Literature has recognized the potential for harms from 

drug use to occur among mobile populations in the US-Mexico border region 

l[112, 123-124], but no literature has examined the potential for drug-related 
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harms to occur in rural areas outside the border region.  Given the ability of 

migrants in Baja California to move between rural and urban environments, 

studies that examine drug use and drug-related violence in rural areas of Baja 

California are warranted. These studies could be useful for informing drug- and 

gang-prevention activities in rural communities. 

 

AIMS AND HYPOTHESES  

Based on the theoretical and conceptual frameworks described above and 

a review of the relevant literature on HIV-related sexual behaviors, drugs, and 

violence among high risk populations in Baja California, Mexico, this dissertation 

has the following aims and corresponding hypotheses: 

Aim 1.  To examine the results two methods of measuring unprotected sex 

among male clients of FSWs in Tijuana, Mexico. 

Hypotheses: Modeling recent unprotected sex with FSWs in Tijuana will 

identify different correlates of risk than modeling the number of unprotected sex 

acts among male clients. 

Aim 2.  To examine the correlates of self-efficacy for condom use among 

male clients of FSWs in Tijuana, Mexico. 

Hypotheses: Sexual sensation seeking, social support, and outcome 

expectancies for negotiation of safer sex will be independently associated with 

self-efficacy for condom use after controlling for sociodemographic 

characteristics, drug and alcohol-related variables, and sexual behaviors. 
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Aim 3.  To examine the association between drug-scene familiarity and 

exposure to gang violence among residents in a rural farming community in Baja 

California, Mexico. 

Hypotheses: Community members who are exposed to gang violence will 

have more familiarity with the drug scene. 

 

OVERVIEW OF RESEARCH METHODS  

The three manuscripts in this dissertation utilize data from three separate 

studies.  The survey and laboratory data for Aim 1 (Chapter 2) originate from a 

cross-sectional study of male clients of FSWs in Tijuana, Mexico.  The survey 

and laboratory data for Aim 2 (Chapter 3) originate from an HIV prevention 

intervention study in Tijuana involving male clients of FSWs.  Aim 3 (Chapter 4) 

data originate from a cross-sectional study of community drug use and violence 

in San Ramón, Baja California Norte, Mexico.  Volkmann led data collection for 

Chapter 4, participated in data collection for Chapter 3, and led data analysis for 

chapters 2, 3, and 4.  The research methods included below are abbreviated.  

Methodological details for each study are included in their relevant chapters.  For 

each of the three studies, pre-approval was obtained from institutional review 

boards at UCSD and in Mexico prior to the onset of data collection. 

CHAPTER 2: Two Analytic Approaches to Measuring Unp rotected Sex 

In sex research, two commonly used approaches for examining 

dependent variables measuring unprotected sex are 1) to analyze a dichotomous 

indicator of any versus no unprotected sex acts during a specified time; and 2) to 
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analyze the continuous number of unprotected sex acts during a specified time.  

These two approaches were explored using a dataset of male clients of FSWs in 

Tijuana, Mexico.  It was hypothesized that modeling a dichotomous variable 

comparing male clients of FSWs who reported unprotected sex with FSWs to 

those who did not would identify different correlates than modeling a count 

dependent variable measuring the number of unprotected sex acts. 

Data collection: Data were collected as part of the Sexo Seguro study (PI: 

Patterson; R01 DA23877), in which 394 male clients of FSWs underwent a 

cross-sectional interviewer-administered questionnaire on sexual behaviors and 

HIV/STI testing Between June and October 2008.  Men eligible to participate 

were aged at least 18 years, lived in Tijuana or San Diego, had paid or traded 

(e.g., personal property or drugs) for sex with a FSW in Tijuana during the four 

months prior to enrollment, and agreed to be treated for Chlamydia, gonorrhea, 

and syphilis if they tested positive.  The questionnaire was administered by 

bilingual interviewers in private offices in central Tijuana. 

Data analysis:  Using an identical data set and variables, the results of 

modeling unprotected sex using two approaches were considered.  The 

dichotomous approach used logistic regression to identify factors independently 

associated with reporting any unprotected sex with FSWs in Tijuana.  The count 

approach used log-link negative binomial regression to identify factors 

independently associated with the number of unprotected sex acts with Tijuana 

FSWs. Final multivariate models were compared. 

CHAPTER 3: Correlates of Self-efficacy for Condom U se 
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A high proportion of male clients of FSWs in Tijuana engage in 

unprotected sex with FSWs [18, 21].  While behavioral change theories posit that 

self-efficacy predicts condom use, correlates of self-efficacy for condom use 

remain largely unstudied.  These correlates were examined among male clients 

of FSWs in Tijuana. 

Data collection:  As part of an intervention aiming to increase condom use 

among male clients of FSWs in Tijuana, data for this analysis originated from the 

baseline visit of the Hombre Seguro study (PI: Patterson; R01 DA029008).  

Between September 2010 and March 2012, 393 male clients of FSWs, half of 

whom lived in San Diego and half of whom lived in Tijuana by design, were 

recruited in Tijuana.  Eligible men were biologically male, aged at least 18 years, 

lived in Tijuana or San Diego, reported unprotected sex with a FSW from Tijuana 

at least once in the four months prior to enrollment, and agreed to be treated for 

Chlamydia, gonorrhea, and syphilis if they tested positive.  Participants 

underwent a computer-assisted interviewer-administered baseline questionnaire 

that included demographics, drug and alcohol-related variables, psychosocial 

and psychosexual characteristics, sexual behaviors (see Methods section of 

Chapter 3 for more information on these measures). 

Data analysis: The dependent variable, self-efficacy for condom use was 

measured using a five-item scale from the EDGE study [125].  Stepwise 

hierarchical regression was performed to identify factors associated with self-

efficacy for condom use among male clients of FSWs. Blocks of variables were 

entered into a multivariate model in the following steps: sociodemographic 
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characteristics (step 1), drug and alcohol-related variables (step 2), sexual 

behaviors (step 3), and psychosocial and psychosexual characteristics (step 4).  

CHAPTER 4: Drug Scene Familiarity and Exposure to G ang Violence  

Little is known about the prevalence of drug use, drug scene familiarity, 

and exposure to gang violence in rural communities in Baja California outside the 

US-Mexico border region. Drug scene familiarity and exposure to gang violence 

was examined among residents of a migrant, farming community in rural Baja 

California.  

Data collection: In October 2010, 169 members of a single colonia 

(community) of about 5000 total members underwent an interviewer-

administered survey to assess “exposure to gang violence” and “drug scene 

familiarity”, as well as other health indicators. This cross-sectional study was 

conducted over a two-day period in October 2010 among residents of a 

predominately migrant farm worker community in the San Quintín Valley, Baja 

California.  Study participants were recruited in two ways: (1) all eligible clinic 

patients were invited to participate after registering for a primary healthcare 

clinical appointment; and (2) residents of randomly selected households were 

invited to participate at their homes.  For this second strategy, teams of trained 

interviewers administered surveys within the community, using a map made from 

a 2008 aerial photograph of the community (see Figure 1.2 for a copy of this 

map).  Teams were randomly assigned to blocks until every block in the 

community had been sampled.  Eligibility criteria included: community residents 

age 13 years or older, ability to speak English or Spanish, willing and able to 
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undergo a 30-minute interview, and the ability and willingness to provide 

informed consent.  Participants completed an interviewer-administered 

questionnaire that included questions about substance use and gangs in their 

community.   

Data analysis: To produce the independent variable “drug scene 

familiarity”, a summary variable was created composed of the questions “Do you 

know of a person or of a place in your community where you can get drugs if you 

wanted them?” and “Do any of your friends use illegal drugs?”  The question 

“Have you or anyone you know ever been hurt by someone in a gang?” was 

used to measure exposure to gang violence and served as the dependent 

variable in this analysis. Multiple logistic regression was used to identify 

correlates of exposure to gang violence. 
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FIGURES 

 

 

Figure 1.1.  Theoretical framework incorporating constructs of S ocial 
Cognitive Theory, as applied in Chapter 3 
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Figure 1.2.  Aerial photograph of Colonia San Ramón  
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ABSTRACT 

Background:  Two commonly used approaches for examining dependent 

variables measuring unprotected sex are 1) to analyze a dichotomous indicator 

of any versus no unprotected sex acts during a specified time and 2) to analyze 

the continuous number of unprotected sex acts during a specified time. We 

explored these approaches among male clients of female sex workers (FSWs) in 

Tijuana, Mexico.  
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Methods:  394 male residents of Tijuana or San Diego, aged ≥18 years, who 

reported paying or trading for sex with FSWs in Tijuana during the past four 

months underwent HIV/STI testing and an interviewer-administered 

questionnaire. We considered the results of modeling unprotected sex using 

logistic regression for the dichotomous outcome and log-link negative binomial 

regression for the count outcome. 

Results:  In the dichotomous analysis, four variables were independently 

associated with recent unprotected sex with Tijuana FSWs. In the count analysis, 

five variables were independently associated with a higher number of 

unprotected sex acts with Tijuana FSWs. The only variable identified by both 

approaches was being high during sex with a FSW. 

Discussion:  Using identical data and variables, each approach identified unique 

correlates of unprotected sex. Recommendations are made to researchers about 

situations in which each approach might be preferred. 

Keywords : unprotected sex; male clients; female sex workers; methodology; 

sexual risk
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INTRODUCTION 

Many studies examining sexual risk behavior have analyzed unprotected 

sex as a dichotomous dependent measure, which is a measure of relative 

frequency reduced to two categories (e.g., reporting any unprotected sex versus 

reporting no unprotected sex during a specified time frame) [1]. Due to the 

construction of dichotomous variables, the interpretations of results differ from 

other approaches such as count variables. For example, the odds ratio obtained 

from logistic regression with a dichotomous dependent variable enables one to 

compare the relative odds of reporting unprotected sex versus no unprotected 

sex for those who report certain characteristics.  

In contrast, count dependent variables might measure the total number of 

acts of unprotected sex occurring over a specific amount of time. In this case, an 

analysis of this count dependent variable using negative binomial regression 

provides the ability to estimate unprotected sex through the calculation of a rate, 

which permits the comparison of a relative rate ratio of unprotected sex within 

one group versus another (e.g., married versus unmarried men).  Thus, in 

research examining unprotected sex, one of the primary differences between a 

dichotomous dependent variable and a count dependent variable is that the 

former can be used to test hypotheses related to which subgroups report any 

unprotected sex versus those who do not, while the latter can be used to test 

hypotheses about those who report relatively higher rates of unprotected sex 

acts.  
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In Tijuana, Mexico, just south of San Diego, California, HIV prevalence in 

male clients of FSWs is estimated to be 4.1% [2], which mirrors that of FSWs 

(6.0%) [3].  Male clients of FSWs and their partners are at high risk of acquiring 

and transmitting HIV/STIs due to their position in networks as a potential ‘bridge’ 

for transmission of HIV between FSWs with a higher burden of HIV/STIs and the 

lower risk general population [4-8]. In a recent analysis, more than 50% of male 

clients from San Diego and Tijuana reported unprotected sex with FSWs in 

Tijuana in the four months prior to interview [2, 9-10]. Of male clients in Tijuana, 

the number of recent unprotected sex acts with FSWs varied greatly (range: 0-

240) [9]. The high proportion of male clients of FSWs reporting unprotected sex 

and the high variation in the number of unprotected sex acts among clients 

renders this population ideal for using both the dichotomous and count 

approaches to analyze unprotected sex.  

Three past studies of male clients of FSWs in Tijuana have used 

dichotomous variables and logistic regression to identify correlates of HIV 

infection [2] and correlates of unprotected sex using the same dataset [10-11]. In 

these studies, sociodemographic characteristics, structural factors, psychosocial 

and psychosexual factors, drug-related variables, and sexual behaviors were 

identified as correlates of HIV infection and unprotected sex [2, 10-11]. For 

example, using logistic regression, Goldenberg et al. found that being high during 

sex with a FSW, being married or in a common law relationship, visiting the same 

sex worker, and being unemployed were independently associated with 

unprotected vaginal and anal sex [10]. Since the results of the latter analysis 
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estimate the odds of reporting unprotected sex versus no unprotected sex among 

those who report certain characteristics, and the count approach instead 

estimates the rate of unprotected sex among different groups, results of each 

type of analysis may identify different correlates than the other approach.  

 The goal of this paper is to examine, using an identical data set and 

variables as a previous analysis [10], the correlates of a dichotomous variable 

and a count variable measuring unprotected sex among male clients of FSWs in 

Tijuana. Further, using the results as examples, we address which types of 

research questions each approach is well suited to answer. We hypothesized 

that modeling recent unprotected sex with FSWs in Tijuana would identify 

different correlates than modeling the number of unprotected sex acts among 

male clients. In addition to possibly identifying differences in the results of each 

analytic approach, this analysis will help researchers determine which approach 

is preferred depending on which types of questions they seek to answer.  

 

METHODS 

Data Collection 

Between June and October 2008, 400 male clients of FSWs were 

recruited in Tijuana to complete a cross-sectional questionnaire and to undergo 

HIV/STI testing, as previously described [2]. Men eligible to participate were aged 

at least 18 years, lived in Tijuana or San Diego, had paid or traded (e.g., 

personal property or drugs) for sex with a FSW in Tijuana during the four months 

prior to enrollment. 
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After written informed consent, the questionnaire was administered by 

bilingual interviewers in private offices near the Tijuana’s Zona Roja (a central 

district where sex work is tolerated), and men were compensated $30 USD for 

their participation. UCSD’s Human Research Protections Program and Tijuana 

General Hospital’s Ethics Committee approved the human subjects protocol. 

Measures 

Surveys elicited information from participants in several categories, 

including sociodemographic characteristics (e.g., age at interview, race/ethnicity, 

sexual identity), drug-related variables, and sexual behaviors. In order to 

examine the results of the two analytic approaches, modeling the dichotomous 

unprotected sex variable versus modeling the count variable, we selected the 

same set of variables that were used in a previous analysis by Goldenberg, et al. 

[10].   

Drug-related variables 

Past and current substance use was measured by asking participants if 

they used specific drugs in their lifetime, during the past four months, and during 

sex with a FSW. The two latter questions were measured using a Likert scale 

with the following seven responses: never; <= 1 a month; 2-3 days/month; once a 

week; 2-3 days/week; 4-6 days/week; every day.  In addition, participants were 

asked whether they injected any drug during the previous four months. The 

following four responses were available options: never, once in a while, fairly 

often, very often. All drug use variables were dichotomized to “yes” and “no” 



53 
 

 
 

responses, whereby “never” was recoded as 0 and all other responses were 

recoded as 1.  

Sexual behaviors 

The survey asked participants whether they engaged in sex with a female 

sex worker in the last four months (“yes/no”) and “In the past four months, did 

you trade drugs for sex with a prostitute in Tijuana?” (“yes/no”). The survey 

asked about visiting the same FSW during the past four months, which was 

phrased as “In general, how often do you go back to the same prostitute?” 

Responses categories were: never, once in a while, fairly often, very often and 

were recoded to “yes/no”.  All participants were asked to provide the total number 

of recent vaginal and anal sex acts with FSWs and the number of those acts in 

which a condom was used (e.g., ‘‘In the past four months, how many times did 

you have vaginal sex with a female prostitute in Tijuana?’’ and ‘‘In the past four 

months, how many times did you use a condom for anal sex with a female 

prostitute in Tijuana?’’).  

Laboratory testing 

Rapid antibody testing for HIV (“Determine”; Abbott Pharmaceuticals, 

Boston, MA, USA) and Treponema pallidum (rapid plasma reagin test; Macro-

Vue, Becton Dickenson, Cockeysville, MD) were conducted using a drop of 

blood. Reactive HIV samples were confirmed using Western Blot. Chlamydia 

trachomatis and Neisseria gonorrhoeae were detected using DNA strand 

displacement amplification (SDA) on participant urine samples. HIV and syphilis 

rapid test results were available immediately after the interview, while the C. 
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trachomatis and N. gonorrhoeae results were available after one month, 

whereupon free treatment was provided to those who returned for their results. 

Those who tested positive for HIV and Treponema pallidum were referred to local 

clinics for free care.   

Statistical Analysis 

Our analysis assessed whether a previous analysis by Goldenberg et al. 

using a dichotomous dependent variable to measure any unprotected sex in the 

past four months (Approach 1) identified different correlates than a current 

analysis using a count dependent variable to measure the number of unprotected 

sex acts in the past four months (Approach 2), using the same data set and 

explanatory variables [10]. In Approach 1, the binary dependent variable was 

created by dichotomizing clients who reported at least one act of unprotected 

vaginal or anal sex with a Tijuana FSW during the prior four months versus those 

who reported no acts of vaginal or anal sex with a Tijuana FSW [10]. In the 

current analysis (Approach 2), the count dependent variable measured the sum 

of the total number of unprotected vaginal and anal sex acts with FSWs in 

Tijuana during the past four months by subtracting the number of times condoms 

were used for vaginal and anal sex from the total number of vaginal and anal sex 

acts reported by clients.  

Descriptive statistics (Approach 2) 

After ensuring the data were identical to the previous analysis and that 

variables were identically constructed, the frequencies, proportions, medians, 
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and the interquartile range (IQR) of characteristics of male clients of FSWs 

included in this analysis were calculated and displayed.  

Bivariate and Multivariate analyses 

Dichotomous dependent variable approach from Goldenberg, et al. [10] 

(Approach 1) 

The following are the bivariate and multivariate methods from Approach 1 

[10]. In bivariate analyses, logistic regression was used to identify factors 

associated with reporting any unprotected sex with a FSW in Tijuana in the four 

months prior to the survey [10].  

In multivariate analyses, logistic regression was used to identify factors 

independently associated with any unprotected sex acts with Tijuana FSWs in 

the prior 4 months. Multivariate models were built by adding factors that were 

found to be significantly associated with the dichotomous dependent variable at 

the 10% level in bivariate analyses. Variables were added manually, from most to 

least statistically significant, and were retained if statistical significance at the 5% 

level was achieved and maintained. All possible two-way interactions were 

explored among final model variables [10].  

Count dependent variable approach (Approach 2) 

In bivariate analyses, negative binomial regression identified factors 

associated with the total number of unprotected sex acts with FSWs in Tijuana in 

the four months prior to the survey.  
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In multivariate analyses, a Vuong test was performed to determine 

whether a zero-inflated negative binomial model was preferred to an ordinary 

negative binomial model [12].  General estimating equations modeling was used 

to conduct a log-link negative binomial distribution regression using a robust 

variance estimator to account for overdispersion in the dependent variable. 

Negative binomial regression identified factors independently associated with the 

number of recent unprotected sex acts with FSWs in Tijuana. Multivariate models 

were built by adding factors that were found to be significantly associated with 

the count dependent variable at the 10% level in bivariate analyses.  Model-

building proceeded identically to the method described above for Approach 1. In 

order to keep the two analyses as similar as possible, we did not use an offset 

term to account for the total number of sex acts in the count variable approach. 

Model fit was assessed using the likelihood ratio chi-squared test for Approach 1 

and the Wald  test for Approach 2. 

 

RESULTS 

Descriptive statistics 

Of the 400 participants who enrolled in the study, six were excluded from 

analyses because data were missing for one of the variables included in the 

multivariate models. The remaining 394 clients had a median age of 36 years 

and a median education level of 11 years. Participants were majority Latino 

(79.4%), Spanish speaking (87.8%), employed (57.9%), heterosexual (87.5%), 

and most had at least one child (65.7%). By design, half (52.8%) lived in Tijuana 
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and half (47.2%) lived in San Diego. A minority of participants reported being in a 

married or common-law relationship (25.6%) and living with a partner or spouse 

(25.6%) (Table 1).  

Of sexual behaviors, 14.2% reported having a recent male sex partner, 

35.9% reported visiting the same FSW (35.9%), and 66.2% reported recently 

being high during sex with a FSW in Tijuana. Half (50.4%) of the sample reported 

unprotected vaginal and/or anal sex with a FSW in Tijuana during the past four 

months. The median number of FSWs clients reported having sex within the past 

four months was 4 (interquartile rage = 2,10). The median proportion of 

unprotected sex acts with Tijuana FSWs was 39% (median: 0; range: 0-100%).  

Factors associated with unprotected sex in both App roaches 1 and 2 

In bivariate analyses, factors associated with both the count and 

dichotomous dependent variables included: reporting bisexual orientation, living 

with a partner/spouse, ever being victimized by a FSW or pimp, reporting sex 

with a male partner during the past four months, the number of sex acts with 

FSWs during the past four months, the number of years visiting FSWs, receptive 

needle sharing during the past four months, and being high during sex with a 

FSW during the past four months (Table 2).  

Factors uniquely associated with reporting recent u nprotected sex in 

Approach 1 

The following demographic factors were associated with the dichotomous 

dependent variable but were not associated with the count dependent variable: 

older age, fewer years of education, Spanish speaking, having children, being in 
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a married or common-law relationship, having a significant other who is a FSW, 

ever being in jail, number of STIs reported, and any STI infection during the past 

four months.  

Of drug-related variables, having injected any drug during the past four 

months, ever using any drug, ever using methamphetamine or heroin, and ever 

having been in substance abuse treatment were associated with the 

dichotomous dependent variable only.  

Of sexual behaviors, visiting the same FSW during past four months, age 

of first contact with a FSW, having a male sex partner during the past four 

months, and being drunk during sex with a FSW during the past four months 

were associated with the dichotomous dependent variable only (Table2). 

Factors uniquely associated with recent unprotected  sex in Approach 2 

The following factors were associated with the count dependent variable 

but were not associated with the dichotomous dependent variable: the number of 

clients’ friends who visit FSWs in Tijuana, current infection with Chlamydia or 

gonorrhea, and the number of FSWs visited in Tijuana during the past four 

months (Table 2). 

Comparison of factors independently associated with  recent unprotected 

sex with FSWs in Approaches 1 and 2  

Table 3 presents the adjusted odds ratios from Approach 1 and the 

adjusted rate ratios from Approach 2.  

In Approach 1, the following factors were independently associated with 

having had any unprotected sex with a Tijuana FSW during the four months prior 
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to interview: reporting being high during sex with a FSW during the past four 

months (adjusted odds ratio (aOR)=3.15; 95% confidence interval (CI) = 2.00-

4.96), visiting the same sex worker (aOR=2.26; 95% CI = 1.45-3.53), being 

married or in a common-law relationship (aOR=1.53; 95% CI = 1.00-2.35), and 

being unemployed (aOR=1.55; 95% CI = 1.00-2.39) [10] (Table 3).  

In Approach 2, factors independently associated with higher number of 

unprotected sex acts with Tijuana FSWs were: being high during sex with a FSW 

during the past four months (adjusted rate ratio (aRR)=2.14; 95% confidence 

interval (CI) = 1.41-3.24), reporting a male sex partner during the past four 

months (aRR=1.69; 95% CI = 1.22-2.33), living with a partner or spouse 

(aRR=1.61; 95% CI = 1.13-2.31), the number of FSWs visited in Tijuana during 

the past four months (aRR=1.03 per unit increase; 95% CI = 1.01-1.04), and the 

number of sex acts with FSWs in Tijuana (aRR=1.03 per unit increase; 95% CI = 

1.03-1.04) (Table 3).  

Being high during sex was the only significant correlate identified by both 

approaches. No two-way interactions between factors included in either 

multivariate model were significantly associated with the dependent variable 

(Table 3) [10]. The results of the Vuong z-test were non-significant, indicating 

that the zero-inflated negative binomial regression model did not confer a better 

model fit than an ordinary negative binomial regression model.  With regard to 

model fit metrics, the likelihood ratio  test indicated a p-value of p<0.0001 for 

Approach 1, and the Wald test p-value was p<0.0001 for Approach 2, indicating 

very good fit for both models. 
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DISCUSSION 

In support of our hypothesis, the results of the two modeling approaches - 

using a dichotomous dependent variable measuring any unprotected sex vs. 

using a count dependent variable measuring the number of unprotected sex act - 

showed that each approach identified several unique correlates that were not 

identified by the other. Specifically, the dichotomous approach performed by 

Goldenberg et al. found that being high during sex with a FSW in Tijuana, being 

married or in a common-law relationship, visiting the same FSW, and being 

unemployed were independently associated with reporting recent unprotected 

sex with a FSW in Tijuana. The count approach found that being high during sex 

with a FSW in Tijuana, sex with a male partner, living with a partner or spouse, 

the number of FSWs visited, and the number of acts of sex with FSWs were 

independently associated with the number of unprotected sex acts. Although the 

two approaches used the identical independent variable construction and data 

set from a sample of male clients of FSWs in Tijuana, the results of the two 

different approaches yielded only one common correlate. These findings have 

implications for researchers in that two similar approaches to measuring 

unprotected sex may produce different results. Therefore, when designing 

interventions and studies measuring unprotected sex, researchers should 

consider which type of dependent variable will provide the most useful answers 

to particular research questions within the population of interest. 
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In the case of the previously conducted dichotomous approach, the odds 

ratio represents the odds of reporting unprotected sex versus no unprotected sex 

[13] among a subgroup of men, such as those who are in a married/common-law 

relationship, to use an example from Approach 1. For male clients of FSWs in 

Tijuana, the odds of reporting unprotected sex with a FSW during the past four 

months were 2.26 times for those who returned to the same FSW as for those 

who did not report unprotected sex.  In this case, clients who are more likely to 

revisit the same FSW may represent a riskier group [10] for whom safer sex 

interventions could be developed to initiate condom-using behavior. One 

implication for this result is that researchers can examine hypotheses related to 

why male clients may or may not be exhibiting condom-using behaviors. But 

since it is not associated with the count approach this variable does not relate to 

the total amount of unprotected sex. 

In contrast to modeling a dichotomous outcome, modeling a count 

dependent variable using negative binomial regression produces parameter 

estimates that may be exponentiated to obtain the ratio of two rates, given that 

the independent variable is binary [14]. In the case of Approach 2, this ratio 

represents the rate of unprotected sex among clients who report sex with a male 

partner, versus clients who did not report sex with a male partner. The rate of 

unprotected sex with FSWs among clients who reported sex with a male partner 

was 1.69 times as high as the corresponding rate among clients who did not 

report sex with a male partner. In the current analysis, those who report sex with 

males may represent a riskier group for whom safer sex interventions could be 



62 
 

 
 

developed to decrease the frequency of unprotected sex. One implication for this 

result is that researchers can examine hypotheses related to the total amount of 

unprotected sex male clients may be engaging in. But it may not relate to their 

condom using habits. 

Given that the two approaches used to measure unprotected sex 

produced differing results, there are implications for researchers conducting 

studies examining unprotected sex, in that each approach has advantages and 

disadvantages concerning various study types. Dichotomous measures can be 

used to distinguish individuals who consistently use condoms from those who do 

not. Therefore, these binary variables are useful in examining condom use as a 

tendency or habit, whereby those who do not engage in unprotected sex can be 

compared to those who do engage [15]. If a researcher believes there is 

something fundamentally different between these two groups in regards to their 

condom use, this approach may provide insight into these differences.  For 

example, the dichotomous approach shows that male clients who engaged in 

unprotected sex with FSWs were more likely to be in a married/common-law 

relationship. A researcher may hypothesize that male clients who are in long-

term committed relationships are less accustomed to using condoms, which 

could explain why they do not use them habitually [11]. The dichotomous 

approach permits the comparison of the “any” versus “none” risk groups, 

providing the ability to compare groups which may have very different levels of 

risk while simplifying the analysis to two groups. This may explain why studies 

examining correlates of unprotected sex more commonly use a dichotomous [16-
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17] or categorical [18-19] dependent variable rather than a count dependent 

variable. Possibly due to the simplified analyses of dichotomous variables, they 

have also been preferred in studies examining associations between 

psychosocial variables and unprotected sex. According to a meta-analysis, 

dichotomous measures are used much more commonly than count variables to 

test psychosocial models of theory explaining sexual risk behaviors [20]. An 

additional advantage of the dichotomous variable is that unlike count variables, a 

binary variable measuring sexual risk can be easily compared across studies that 

use the same outcome of no unprotected sex versus any unprotected sex, 

facilitating inter-study comparisons and exploratory research.  

Situations also exist in which using a count dependent variable may be 

preferred to answer certain questions in sexual risk research. If the primary 

concern of the research is the number of exposures to unprotected sex rather 

than a study of the differences between those who do and do not use condoms, 

researchers may find that using a count dependent variable is the preferred 

approach, as it may be the best indicator of the total amount of sexual risk [21-

25]. When examining the effects of a prospective intervention, for example, using 

an outcome variable whose range can vary across a continuous spectrum is 

particularly useful.  From a social and psychological perspective, it may be 

difficult to reduce the number of unprotected sex acts to zero. However, 

decreasing the number of acts is a more realistic goal. This number is 

measurable using a count variable, whose measurement provides more 

information than measuring whether a participant engaged in condom use every 
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time (i.e., reports no unprotected sex) [15, 23]. Many examples from the literature 

illustrate the utility of a count variable as part of interventions to decrease 

exposure to unprotected sex [26-28]. In a review of 116 studies measuring 

unprotected sex, Schroder found that count data were significantly more likely to 

be used in intervention and methodological research studies, while relative 

frequency data were significantly more likely to be used in correlational studies 

(p<.001) [15].  

Each of the two approaches measuring unprotected sex in this study also 

has disadvantages. For instance, while dichotomous measures are useful in 

research exploring differences in those who report any versus no unprotected 

sex and are useful in testing model hypotheses, they do not provide information 

about the magnitude of unprotected sexual episodes [15]. By nature of their 

construction, dichotomous variables created from continuous variables or from 

categorical variables with multiple categories ignore much of the variation 

contained in the original measurement and are thus subjected to a significant 

loss of data [29]. This loss of data causes a lack of precision in the measurement 

[23], which could lead to lack of detection of hypothesized relationships and 

accepting the null hypothesis when it is false (type II error) [24]. For example, 

during dichotomization of a variable measuring unprotected sex, someone who 

reports one act of unprotected sex out of 100 total acts is placed into the same 

category as someone who reports 100 unprotected acts out of 100 total acts. 

Due to their different sexual risk profiles, these individuals may not belong in the 

same category of risk, and they would be treated much differently from each 
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other when using a count approach. In regards to the count approach, one 

possible disadvantage of using this type of variable in sexual risk research is that 

measures of frequency of unprotected sex are not as easily incorporated into 

theoretical frameworks due to the fact that more complex statistical techniques 

are required to analyze these variables. Count variables are less likely to be used 

in the empirical testing of theoretical models [15, 30-31] and most frameworks 

measure condom use as a dichotomous, categorical, or proportional variable.  

Given the advantages and disadvantages to both analytic approaches, 

researchers must consider which approach is most appropriate to answer the 

research question that has been posed. Studies considering the correlation 

between count measures of unprotected sex and relative frequency measures of 

unprotected sex, the latter which include dichotomous measures, have found 

inconsistent and weak associations between the two measures [20, 32], 

suggesting that one measure may not substitute for another. As witnessed by the 

divergence in the results of the two analytical approaches we compared (see 

Table 3), the use of one approach may identify potential indicators of sexual risk 

that are not associated with the other approach. Assuming that these differing 

results were not due to type I (“false positive”) or type II (“false negative”) errors, 

identifying one set of correlates versus another could have implications for 

intervention strategies.  

In the case of male clients of FSWs, past research suggests that male 

clients of FSWs are important drivers of the HIV epidemic [33-36]. The influence 

of these results for resource allocation to groups that are potentially at more risk 
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for HIV transmission is therefore very important. As the research question 

dictates which analytical approach will be used, there are no steadfast 

conventions to determining which approach to analyzing unprotected sex data is 

conclusively better than another under any set of conditions. For example, most 

interventions involving sexual risk have used count dependent variables during 

analysis. However, dichotomous dependent variables have also been 

successfully used to analyze the results of behavioral interventions [37-38]. 

Given the lack of unanimity on statistical approaches and the variety of analytical 

approaches available to statisticians, it may not benefit researchers to utilize 

more than one approach when conducting research on unprotected sex. Using 

multiple techniques may provide answers to a broad spectrum of questions, but 

these answers can produce more than one set of results that may not be 

reconcilable. It is also recommended to use caution when comparing results of 

various analytical approaches, since each approach is based on different 

assumptions and may identify unique correlates.  

Some study limitations should be noted. In order to minimize incorrect 

recall of sexual behavior, some researchers prefer diary or timeline feedback 

methods for collecting event-level unprotected sex behavior data. Our survey did 

not collect this information. Since the number of unprotected sex acts was not 

controlled for in the dichotomous model, we did not use an offset term to account 

for the total number of sex acts in the count variable analysis. While this would 

have standardized the total number of unprotected sex acts among clients, 

excluding the offset term kept the analyses as similar as possible. When this 
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offset term was added to the count model, the variable measuring the number of 

FSWs visited fell out of the model, but there was no additional agreement 

between the results of the two analyses in terms of final model variables. Self-

report and recall can be flawed, especially in populations of drug users [23, 39]. 

These potential biases could underestimate or overestimate the associations 

found in both approaches undertaken in our study. Finally, we recognize that due 

to factors such as limited programmatic staff and survey length, not all studies of 

sexual behaviors collect sexual event data at the level of detail that was collected 

in the current analysis. Given the differences in results that may be obtained from 

the analysis of slightly different measures of unprotected sex, if the true interest 

of a study is to examine sexual behavior as an outcome, it may be worthwhile for 

researchers to think about the intended uses of their data and the nature of their 

analytic approaches during study design. That way, even with constrained 

resources, the appropriate level of detail obtained from the study measurements 

(e.g., highly variable event level data) will be available for an analyses that will 

provide nuanced results.  

These limitations notwithstanding, the current results demonstrate that 

among male clients of FSWs in Tijuana, in modeling two types of dependent 

variables measuring unprotected sex, each approach identified unique correlates 

compared to the other approach. In planning sexual risk research and the related 

data analyses, investigators must take into account that each approach offers 

advantages and disadvantages. Researchers who are interested in targeting 

subgroups who experience one level of exposure to unprotected sex versus 



68 
 

 
 

another may wish to utilize the dichotomous approach in understanding condom 

use as a behavior, and for allocating prevention resources to certain groups. The 

count approach to measuring unprotected sex may help policy makers and 

researchers target, through safer sex interventions, individuals who are exposed 

to highest frequency of unprotected sex. With these differences in mind, 

investigators designing studies to examine unprotected sex should consider 

which approach is most appropriate to address their research question in order to 

gain a clearer understanding of sexual risk due to unprotected sex. 
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TABLES 
 
Table 2.1. Characteristics of male clients of FSWs in Tijuana, Mexico 
 
Variable  n (%) 
Median Age (IQR)~ 36 (28, 44) 
Median years of education (IQR) 11 (9, 12) 
Latino 313 (79.40) 
Spanish speaker 346 (87.80) 
Married/common-law 166 (42.10) 
Living with partner/spouse 101 (25.60)  
Unemployed 155 (39.30)  
Bisexual (vs. heterosexual) 49 (12.50) 
Has children 259 (65.70)  
Median annual income, in thousands of Mexican Pesos (IQR) 57 (15,53) 
Lives in Tijuana  209 (52.78) 
Unprotected sex with a FSW^ 198 (50.4) 
Median number of FSWs visited in Tijuana^ (IQR) 4 (2,10) 
Median number of sex acts with FSWs^ (IQR) 10 (4, 25) 
Male sex partner^ 56 (14.20)  
Visits the same FSW^ 141 (35.90) 
High during sex with a FSW in Tijuana^ 260 (66.20)  
^During the four months prior to interview 
~IQR indicates interquartile range 
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Table 2.2. Comparison of factors associated with (i ) recent unprotected sex 
with FSWs in Tijuana and (ii) the number of recent unprotected vaginal and 
anal sex acts, male clients of FSWs in Tijuana, Mex ico 
 
 (i) Dichotomous 

dependent variable 
approach 

(Goldenberg, et al.): 
Unprotected sex with 

Tijuana FSWs* 

(ii) Count 
dependent 

variable 
approach: 
Number of 

unprotected sex 
acts with Tijuana 

FSWs* 
Variable  Crude 

Odds 
Ratio 

95% 
Confidence 

Interval 

Crude 
Rate 
Ratio 

95% 
Confide

nce 
Interval 

Sociodemographic 
characteristics 

    

Born in the United States ~ ~ 0.65 0.34-
1.24 

Born in Mexico ~ ~ 1.37 0.70-
2.66 

Latino ~ ~ 0.92 0.43-
1.98 

Age 1.02 1.00-1.04 0.99 0.97-
1.02 

Years of education 0.93 0.87-0.93 0.94 0.79-
1.11 

Spanish speaker 2.22 1.17-4.19 1.88 0.84-
4.21 

Has children 1.88 1.23-2.87 1.11 0.54-
2.28 

Married/common-law 1.56 1.04-2.33 1.00 0.49-
2.04 

Bisexual (vs. heterosexual) 1.86 1.00-3.45 2.27 1.04-
4.94 

Living with partner/spouse 1.56 1.04-2.33 1.81 1.00-
3.72 

Unemployed 1.48 0.98-2.22 0.79 0.41-
1.53 

Significant other a FSW 4.76 1.99-10.99 1.61 0.76-
3.42 

Drug -related variables      
Injected any drug^ 2.33 1.45-3.74 1.49 0.77-

2.90 
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Table 2.2, continued 
 
 (i) Dichotomous 

dependent variable 
approach 

(Goldenberg, et al.): 
Unprotected sex with 

Tijuana FSWs* 

(ii) Count 
dependent variable 

approach: 
Number of 

unprotected sex 
acts with Tijuana 

FSWs* 
Variable  Crude 

Odds 
Ratio 

95% 
Confidence 

Interval 

Variable  Crude 
Odds 
Ratio 

Ever used any drug 2.14 1.13-4.05 1.95 0.87-4.38 
Ever used methamphetamine 2.43 1.59-3.71 1.93 0.95-3.91 
Ever used heroin  1.83 1.21-2.77 1.58 0.75-3.34 
Ever used cocaine 1.44 0.97-2.15 0.91 0.43-1.91 
Ever attended substance 
abuse treatment 

1.84 1.11-3.07 1.08 0.55-2.12 

Receptive syringe sharing^ 3.26 1.86-5.68 1.62 0.83-3.17 
Sexual Behaviors      
Number of FSWs visited  in 
Tijuana* (per-unit increase) 

1.01 0.99-1.02 1.09 1.08-1.11 

Visits the same FSW^ 2.25 1.47-3.43 1.68 0.79-3.60 
Casual partner other than 
FSW^ 

1.47 0.97-2.23 1.00 0.51-1.96 

Age of first contact with FSW  
(per-unit increase) 

0.96 0.94-0.99 0.96 0.91-1.02 

Number of years visiting 
FSWs (per-unit increase) 

1.03 1.01-1.05 1.02 1.00-1.05 

Number of sex acts with 
FSWs*(per-unit increase) 

1.01 1.00-1.01 1.05 1.05-1.06 

Male sex partner^ 3.50 1.84-6.65 2.04 1.03-4.29 
High during sex with a FSW 
in Tijuana^  

3.20 2.06-4.97 3.57 1.76-7.24 

Drunk during sex with a FSW 
in Tijuana^  

1.79 1.19-2.68 1.76 0.86-3.59 

^During the four months prior to interview 
~ Not significant in bivariate analysis in Goldenberg, et al and odds ratio not 
reported therein. 
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Table 2.3. Comparison of factors independently asso ciated with (i) recent 
unprotected sex with FSWs in Tijuana and (ii) facto rs associated with the 
number of recent unprotected vaginal and anal sex a cts, male clients of 
FSWs in Tijuana, Mexico 
 
 (i) Dichotomous 

dependent variable 
(Goldenberg, et al.): 

 
Unprotected sex with 

Tijuana FSWs* 

(ii) Count dependent 
variable: 

 
 

Number of 
unprotected sex acts 
with Tijuana FSWs* 

Variable 
Adjusted 

Odds 
Ratio 

95% CI Adjusted 
Rate Ratio 95% CI 

High during sex with a FSW 
in Tijuana^ 3.15 2.00-4.96 2.14 

1.41-
3.24 

Male sex partner^ -- -- 1.69 1.22-
2.33 

Visits the same FSW^ 2.26 1.45-3.53 -- -- 

Living with partner/spouse -- -- 1.61 1.13-
2.31 

Married/common-law 1.53 1.00-2.35 -- -- 
Unemployed 1.55 1.00-2.39 -- -- 
Number of FSWs visited  in 
Tijuana^ (per-unit increase) -- -- 1.03 

1.01-
1.04 

Number of sex acts with 
FSWs^ (per-unit increase) -- -- 1.03 

1.03-
1.04 

-- Variable not significant in final model 
^During the last four months 
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ABSTRACT 

Introduction : Male clients of female sex workers (FSWs) in Tijuana, Mexico 

engage in high levels of unprotected sex. While behavioral change theories posit 

that self-efficacy predicts condom use, correlates of self-efficacy for condom use 



79 
 

 
 

remain largely unstudied. We examined these correlates among male clients of 

FSWs in Tijuana.  

Methods : Eligible male clients were ≥18 years of age, HIV-negative, lived in 

Tijuana or San Diego, CA, reported unprotected sex with a Tijuana FSW ≥ once 

in the past four months, and agreed to be treated for sexually transmitted 

infections (STIs). Participants completed an interviewer-administered 

questionnaire including demographics, substance use, 

psychosocial/psychosexual characteristics (e.g., outcome expectancies for 

negotiation of safer sex, social support, and sexual sensation seeking), and 

sexual behaviors. Participants also underwent HIV/STI testing. A stepwise 

hierarchical multiple regression analysis identified correlates of self-efficacy for 

condom use. 

Results : Of 393 male clients, median age was 37 years. Participants were 

mostly Spanish speaking (92.4%), and employed (61.6%). Factors independently 

associated with higher self-efficacy for condom use were higher positive outcome 

expectancies for negotiation of safer sex (β=0.41; p<0.001), lower sexual 

sensation seeking scores (β=-0.15; p=<0.018), and higher social support scores 

(β=0.17; p=0.001). 

Discussion : Both psychosocial and psychosexual factors may influence self-

efficacy for condom use among male clients of FSWs. These factors represent 

central constructs in socio-cognitive models that explain behavioral change and 

could be intervention targets for improving self-efficacy for condom use, and 

ultimately, safer sex behavior. 
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INTRODUCTION 

In Tijuana, a city situated on the US-Mexican border south of San Diego, 

California, HIV prevalence  among male clients of FSWs is estimated to be 4.1% 

[1],  parallel that of Tijuana FSWs (6.0%) [2]. Male clients of FSWs may be 

central in HIV epidemics because of their high levels  of sexual risk behaviors 

and their position as a ‘bridge’ connecting other high risk sexual networks such 

as FSWs to lower risk sexual networks, which may include significant others and 

non-FSW casual partners [3-7]. Our research group recently found  that married 

male clients from the United States and Mexico were more likely to report 

unprotected sex with FSWs than those who were not married [8]. Male clients 

who reported recent unprotected sex with both a FSW and a wife or steady 

partner were also more likely to report paying more for unprotected sex with 

FSWs [9]. Within the same study, engaging in more unprotected sex was 

associated with lower self-efficacy for condom use [10].  

Self-efficacy can be defined as the perceived ability of an individual to 

perform a behavior [11]. Self-efficacy for condom use is one application of self-

efficacy [12], which is an indispensable component to Bandura’s Social Cognitive 

Theory of behavioral change (SCT) [13].  When SCT is applied to HIV 

prevention, self-efficacy for condom use is considered a major construct [14-17], 

because individuals who are confident in their ability to use condoms are more 

likely to use them. Accordingly, self-efficacy for condom use is an important 

predictor of condom use [16]. SCT further hypothesizes that without self-efficacy, 

safer sex behaviors (e.g., condom use) are very difficult to practice, even if 
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individuals possesses relevant knowledge and skills [17]. Understanding  factors 

associated with self-efficacy for condom use is a prerequisite to increasing self-

efficacy for condom use, and ultimately, increasing condom use [16, 18]. 

Increasing self-efficacy for condom use could aid in decreasing transmission of 

HIV/sexually transmitted infections (STIs) among male clients of FSWs in 

Tijuana. 

SCT is comprised of several other constructs that are thought to influence 

sexual risk behavior directly or indirectly. One of these constructs vis à vis 

condom use are outcome expectancies, which are a person’s assessments that 

given behaviors will lead to certain results [13]. Outcome expectancies are 

causally related to self-efficacy [12], and may directly influence it [19]. Other 

constructs thought to influence behavior indirectly via self-efficacy are 

knowledge, skills for self-regulation and risk reduction, and social support [20]. 

Social support has been theoretically and empirically incorporated into SCT 

models in an effort to change condom use behaviors [19, 21]. It is believed that 

successful behavioral interventions using SCT must include all the components 

that influence self-efficacy, including knowledge and social support [17]. 

Variables not included in the theoretical constructs of SCT  have rarely 

been examined within SCT despite evidence that these variables could inform 

behavioral change theories  [22-23]. Empirical support exists for examining the 

association between psychosexual factors and components of SCT, as they 

could be associated with self-efficacy for condom use. Sexual compulsivity, for 

example, is defined by a constant and unwanted insistence to attend to sexual 
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urge [24], and has been associated with self-efficacy for condom use in HIV-

positive gay and bisexual men in the United States [25]. Attitudes about condoms 

were also associated with self-efficacy for condom use in a sample of young 

adults [26]. Sexual sensation seeking is a personality trait characterized by the 

continued pursuit of novel sexual experiences [27], and has recently been 

incorporated into empirical socio-cognitive models for use in behavioral 

interventions [28]. In these models, sexual sensation seeking has been 

consistently shown to be directly associated with self-efficacy for condom use 

[22, 28]. While sexual sensation seeking has been shown to be independently 

associated with risky sexual behaviors [24, 29-30], evidence is mixed concerning 

the association between sexual sensation seeking and condom use [22, 28, 31]. 

Sexual sensation seeking is strongly correlated with sexual self-control [30], 

which is important in the perceived ability to prevent HIV through condom use 

[32]. 

Psychosocial characteristics such as HIV knowledge are theoretically 

posited to influence self-efficacy for condom use in SCT models. A knowledge 

component is considered necessary but not sufficient for change in HIV 

behavioral interventions [17]. HIV knowledge is low in some parts of urban 

Mexico [33], including among FSWs in the US-Mexico border region [34], 

suggesting that increasing knowledge could be integral to self-efficacy change in 

interventions. SCT further specifies that social support is pivotal in the 

maintenance of health behavior [17]. People may feel more confident about using 

condoms when they are in a positive social environment in which peers provide 
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cues for acceptable behavior. Social support may also promote the opportunity 

for learning correct condom use, which could influence the perceived ability to 

practice safer sex. This suggests that social support could be included in the 

design of tailored safer-sex interventions. While studies to date have examined 

the role of social support on self-efficacy for condom use among youth [35] and 

young adults [26], this association among high-risk, heterosexual adult males has 

not yet been established.  Differential effects of social support by gender have 

been found [35], indicating that interventions tailored specifically to men should 

be developed.  

Previous  investigations have shown that drug use [36] and alcohol use 

[37] is prevalent among male clients of FSWs and may be associated with sexual 

risk behaviors [38-40]. Among male clients of FSWs in Tijuana, studies have 

shown that methamphetamine use was associated with HIV infection [1]; greater 

use of illicit drugs was associated with more unprotected sex acts [10]; and using 

drugs was associated with reporting sex with both a FSW and a steady partner 

[9]. The association between self-efficacy for condom use and substance use 

among male clients remains unclear.  

The goal of the current study was to examine factors associated with self-

efficacy for condom use in a sample of 400 male clients of FSWs in Tijuana, 

Mexico. We hypothesized that sexual sensation seeking, social support, and 

outcome expectancies for negotiation of safer sex would be independently 

associated with self-efficacy for condom use after controlling for 

sociodemographic characteristics, and sexual behaviors.  Since substance use 
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could confound the association between self-efficacy psychosocial and 

psychosexual correlates, this analysis examined correlates of self-efficacy for 

condom use while controlling for drug and alcohol-related variables. 

 

METHODS 

Data Collection 

Data were drawn from the baseline visit of the Hombre Seguro study, an 

intervention aiming to increase condom use among male clients of FSWs in 

Tijuana. Between September 2010 and March 2012, 400 male clients of FSWs, 

half of whom lived in San Diego and half of whom lived in Tijuana by design, 

were recruited in Tijuana. Eligible men were biologically male, aged at least 18 

years, lived in Tijuana or San Diego, reported unprotected vaginal or anal sex 

with a FSW from Tijuana at least once in the four months prior to enrollment, and 

agreed to be treated for Chlamydia, gonorrhea, and syphilis if they tested 

positive.  Participants completed a baseline questionnaire that included 

demographics, drug and alcohol-related variables, psychosocial and 

psychosexual characteristics, sexual behaviors.  Participants underwent HIV/STI 

testing.  

Convenience sampling was used to recruit participants. In central Tijuana, 

outreach workers and jaladores (touts) approached potential participants in the 

street, and referred potential participants to the study’s storefront office. Potential 

participants were compensated $5 USD to participate in the eligibility screening 

process, which asked whether clients paid for sex and the dates of their most 
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recent sexual acts. To verify that participants were clients of FSWs, men were 

asked questions relevant to sex work (e.g., the name of a venue where they paid 

for sex). Men who were interested and eligible for the study were given a card 

and referred to the study office in central Tijuana. There, eligible men provided 

written informed consent. Those who were deemed too drunk or high to provide 

consent were asked to return the next day. As HIV-positive men were ineligible, 

rapid HIV/STI testing with pre- and post-test counseling was performed upon 

enrollment. Those who tested positive for Chlamydia, gonorrhea, or syphilis were 

provided free treatment. Those who tested positive for HIV were directed to the 

Tijuana Health Department.  

The questionnaire was interviewer-administered in private offices, where 

men were compensated $20 USD for participation. Computer-assisted personal 

interviews (CAPI; NOVA Software, MD, USA), were conducted by trained 

personnel in either English or Spanish depending on the participant’s preference. 

UCSD’s Human Research Protections Program and Tijuana General Hospital’s 

and Colegio de la Frontera Norte’s Ethics Committees approved the study 

protocol. 

Measures 

Surveys consisted of sociodemographic characteristics, drug and alcohol-

related variables, sexual behaviors, and psychosocial and psychosexual 

characteristics. With respect to sociodemographic characteristics, participants 

were asked about their age, citizenship, languages spoken, whether they had 
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ever been deported from the United States, city of residence, education, sexual 

orientation (i.e., heterosexual or gay/bisexual), employment, and marital status. 

Drug and alcohol-related variables 

Drug use questions asked participants how frequently they had used 

specific drugs (i.e., heroin, methamphetamine, and cocaine) in the past four 

months and during sex with a FSW or a male sex worker (MSW).  Frequency 

was measured using a seven-point scale with the following response options: 

never; <= 1 a month; 2-3 days/month; once a week; 2-3 days/week; 4-6 

days/week; or every day. Variables included in the current analysis were 

behaviors reflecting substances used at the highest prevalence in this population: 

heroin, cocaine, and methamphetamine use during the past four months and the 

use of drugs or alcohol during sex during the past four months. 

Due to high reported prevalence of alcohol use among male clients of 

FSWs [41], the Alcohol Use Disorders Test (AUDIT) was used to assess 

hazardous drinking [42].  AUDIT scores range from 0 to 40 and were 

dichotomized at the score of ≤7 (i.e., little to no alcohol problem) versus ≥8 

(medium or high level of alcohol problems and possible or probable alcohol 

dependence) for inclusion in the current analysis. 

Sexual behaviors 

Participants were asked about the number of past STIs since sexual 

debut, whether they had sex with men in the past four months, and whether they 

preferred to have sex with men or women. All participants were asked to provide 
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the total number of times they had vaginal and anal sex with FSWs in the past 

four months and the number of times they used condoms during these acts.  

Psychosocial measures 

HIV knowledge was measured using an 18-item true/false scale 

developed by Carey and Schroder (range: 0-100%; Cronbach’s alpha [α]=0.89 in 

the current sample), whereby total number of correct responses were divided by 

the total number of questions answered to determine a percentage score [43]. 

Social support was measured by Pearlin’s Emotional  Support Scale, a seven-

item scale (range for mean score: 1-4; α=0.89 for the current sample; response 

categories: 1=strongly disagree; 2=disagree; 3=agree; 4=strongly agree). Higher 

mean scores represented a higher level of perceived social support [44]. 

Psychosexual variables  

A seven-item scale measured condom use attitudes (range for mean 

score: 1-4; α=0.72), wherein higher mean scores represented more negative 

attitudes toward condoms [10]. Outcome expectancies for negotiation of safer 

sex were measured by three items (e.g., ‘‘I believe that my partner(s) will still 

trust me if I suggest safer sex practices’’) using a four-point scale ranging from 1 

(Strongly Disagree) to 4 (Strongly Agree) [45], where higher mean scores (range 

for mean score: 1-4; α=0.76 for the current sample) represented higher positive 

outcome expectancies. The 10-item Sexual Compulsivity scale assessed  

“insistive, repetitive, intrusive, and unwanted urge to perform sex acts, often in 

ritualized or routine fashions” [24] (range for mean score: 1-4; α=0.87 for the 

current sample). The Sexual Sensation Seeking Scale is a one-dimensional, 11-
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item measure developed by Kalichman to capture the constant seeking of unique 

sexual experiences [24]. The range for mean score was 1-4 and the alpha was 

0.76 for the current sample [30]. 

Our dependent variable, self-efficacy for condom use was measured using 

a five-item scale that included the following questions from the EDGE study [46]: 

“I can use a condom properly;” “I can use a condom every time I have 

penetrative sex;” “I can use a condom in any situation (e.g., with different 

partners or in different places);” “I can use a condom for penetrative sex while 

under the influence of drugs or alcohol;” and “I can delay penetrative sex if a 

condom is not available.” Mean scores were calculated for the scale, which used 

Likert-scoring with the following four responses: 1=strongly disagree; 2=disagree; 

3=agree; 4=strongly agree (range: 1-4; α=0.75 for this study sample).  

Statistical Analysis 

For examination of differences in male clients’ characteristics by level of 

self-efficacy for condom use, self-efficacy was dichotomized at the median score. 

Sociodemographic characteristics were compared between those with higher 

self-efficacy for condom use and those lower self-efficacy for condom use using 

chi-square tests for dichotomous variables and t-tests and Wilcoxon rank sum 

tests for normally and non-normally distributed continuous variables, 

respectively.  

We performed a stepwise hierarchical regression to identify factors 

associated with self-efficacy for condom use among male clients of FSWs. This 

analytic strategy permitted  us  to examine independent associations between 
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our variables of interest (i.e. psychosocial and psychosexual variables) and self-

efficacy for condom use while controlling for groups of variables that were not 

included in the theoretical framework (i.e., sociodemographic characteristics, 

drug and alcohol-related characteristics, and sexual behaviors). We entered 

blocks of variables into a multivariate model in the following steps: 

sociodemographic characteristics (step 1), drug and alcohol-related variables 

(step 2), sexual behaviors (step 3), and psychosocial and psychosexual 

characteristics (step 4). Psychosocial and psychosexual characteristics that 

achieved and maintained a 5% level of statistical significance were retained in 

the final model. Multiple R (the model correlation coefficient) measured the 

correlation between the model’s observed and predicted values. R-squared (the 

coefficient of multiple determination) measured the combined percent of the 

variance in the dependent variable explained by the independent variables. The 

squared semipartial correlation coefficient (sr2) measured the amount of variance 

in the dependent variable explained by each particular variable. The increase in 

R-squared was used to evaluate the extent to which the addition of variables 

from step 4 explained the increase in variance in the dependent variable. 

Multicollinearity was assessed by calculating the variance inflation factor (VIF) 

[47]. 

 

RESULTS 

Descriptive statistics 
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Of the 400 participants who enrolled in the study, seven were excluded 

because data were missing for variables of interest. Of the 393 men who were 

retained, the median age was 37 years (inter-quartile range [IQR]: 30-45) and the 

median number of years of education was nine (IQR: 7-12). Most participants 

were Spanish speaking (92.4%) and employed (61.6%). One-third (34.6%) had 

ever been deported from the United States. Approximately 12% identified as gay 

or bisexual and 94.7% preferred sex with a woman. By design, half (51.1%) of 

the sample reported living in Tijuana and half (48.9%) reported living in San 

Diego (Table 1).   

The median score for self-efficacy was 2.8. Those who scored below the 

median were classified as having “lower self-efficacy for condom use,” and those 

who scored at or above the median were classified as having “higher self-efficacy 

or condom use.”  Compared to men with lower self-efficacy for condom use, 

those with higher self-efficacy were significantly more likely to be Mexican 

citizens (p=0.02), to have ever been deported from the United States (p=0.01) 

and to have higher perceived social support (p=0.02), lower sexual sensation 

seeking (p=<0.001), and higher positive outcome expectancies for safer sex 

negotiation (p=<0.001) (Table 1).  

Factors associated with higher self-efficacy for co ndom use among male 

clients of FSWs 

Table 2 presents the stepwise hierarchical regression models for the 

correlates of self-efficacy for condom use among male clients of FSWs.  Among 

the sociodemographic characteristics considered in step 1, living in Tijuana was 
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significantly associated with higher self-efficacy for condom use, while being a 

Spanish speaker was associated with lower self-efficacy.   

None of the alcohol and drug use variables added in step 2 were 

associated with self-efficacy for condom use when controlling for the 

sociodemographic characteristics.  Similarly, none of the sexual characteristics 

variables added in step 3 were associated with self-efficacy for condom use 

when controlling for the sociodemographic, drug use, and alcohol use variables.  

Of the psychosocial and psychosexual characteristics added in step 4, 

higher positive outcome expectancies for negotiation of safer sex (sr2=0.185), 

higher social support (sr2=0.039), and lower sexual sensation seeking 

(sr2=0.019) were associated with self-efficacy for condom use. The multiple R for 

step 4 was 0.637 and the increase in R-squared from step 3 was 0.283, which 

was significant (p<0.001). The F-test p-value for the entire model was <0.001 

(Table 2). 

Factors independently associated with higher self-efficacy for condom use  

among male clients of FSWs 

Factors independently associated with higher self-efficacy for condom use 

were higher outcome expectancies for negotiation of safer sex (β=0.41; 

p<0.001), lower sexual sensation seeking (β=-0.15; p=<0.018), and higher social 

support (β=0.17; p=0.001) (Table 2). Multicollinearity was not problematic, as no 

VIF value was larger than 5 [48]. 

 

DISCUSSION 
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In the current study of male clients of FSWs in Tijuana, factors 

independently associated with higher self-efficacy for condom use included lower 

sexual sensation seeking scores, higher social support scores, and higher 

outcome expectancies for negotiation of safer sex. These results highlight 

important psychosocial and psychosexual factors that may be directly associated 

with self-efficacy for condom use.  

We found that lower sexual sensation seeking scores were independently 

associated with higher self-efficacy for condom use among male clients. This 

result is similar to those from a study among young adults in the United States, 

which found a direct association between sexual sensation seeking and self-

efficacy for condom use [22]. Since both sexual sensation seeking and self-

efficacy for condom use may influence condom use, both personality and 

psychosexual variables should be used concurrently to gain a better theoretical 

understanding of condom use [22]. However, since previous studies have found 

limited evidence for a direct association between sexual sensation seeking and 

condom use [31], the relationships between sexual sensation seeking, self-

efficacy for condom use, and sexual behaviors might best be understood through 

theoretically constructed multivariate models, which have up to this point been 

underutilized in studies examining these variables and constructs [22]. One 

analytical approach that could be used to examine the direct and indirect 

relationships in these multivariate models is structural equation modeling.  As 

structural equation models permit testing of  multiple direct and indirect 

relationships in theoretical models, it might also be useful to include additional 
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explanatory variables into theoretical frameworks in order to improve their 

conceptual basis [23]. In addition, understanding the relationships between 

sexual sensation seeking and other variables within health behavior theoretical 

models could provide a better understanding to guide the development of 

successful intervention strategies. Evidence of efficacy in a targeted behavioral 

intervention including socio-cognitive elements has been shown among high 

sensation seekers [28]. This suggests that moderation analyses could identify 

specific groups (e.g., high sensation seekers) that might benefit from 

interventions. Given that male clients of FSWs may be more likely to be sexual 

sensation seekers than non-clients [49], targeted socio-cognitive interventions 

that take into account characteristics such as gender and the propensity to seek 

novel sexual experiences that may influence self-efficacy for condom use, are 

recommended [31].  

Social support was positively associated with self-efficacy for condom use. 

To our knowledge, this is a unique finding among male clients of FSWs; 

however, the association between social support and self-efficacy for condom 

use has been observed among other populations. A study of youth aged 15-24 in 

Cameroon found that parental support for condom use was associated with 

condom use self-efficacy [35]. In Bangladesh, more support from peer educators 

was associated with high condom use self-efficacy among sex workers [50]. Self-

efficacy for condom use was directly related to social support in a sample of 275 

undergraduate students in the United States [26]. Although the examples 

mentioned from the supporting literature represent specific kinds of social 
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support rather than general social support, these variables still involve the 

supporting influence of family members or peers; and this support is associated 

with self-efficacy for condom use. One possible avenue for creating interventions 

to increase self-efficacy for condom use is to integrate a social-cognitive 

approach that includes a positive social environment that provides cues about 

acceptable behavior. This tactic could be included in an approach that 

emphasizes observational learning and skill building [51], and should be 

incorporated in interventions with other components necessary for self-efficacy 

building [17].   

Outcome expectancies for safer sex negotiation had the strongest 

association with condom use self-efficacy in our analysis, which is postulated by 

SCT [12-13]. This finding is consistent with a previous research examining sexual 

risk among US college students, where 53% of the variance in self-efficacy was 

explained by outcome expectancies [52].  Although we could not determine 

temporality in this study, SCT posits that self-efficacy causally influences 

outcome expectancies [12], and empirical evidence exists for this premise [53]. 

However, there are also indications that outcome expectancies causally influence 

self-efficacy [52]. This distinction is important because if outcome expectancies 

cognitively and causally precede self-efficacy, then interventions attempting to 

increase self-efficacy could be designed to improve outcome expectancies in 

order to influence self-efficacy, and ultimately, behavior [11]. For example, in 

order to improve self-efficacy, a cognitive intervention could aim to overcome the 

negative expectancies associated with negotiating condom use with partners 
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among high sexually sensation seeking male clients by practicing condom 

negotiation dialogues. If self-efficacy influences outcome expectancies, then 

traditional SCT safer-sex intervention approaches, such as skill building [17] 

(e.g., increasing condom using skills), could be utilized. Given the importance of 

the placement of these constructs within SCT, longitudinal studies should be 

conducted to determine the temporality of these relationships. Regardless of 

temporality, given that many studies have demonstrated a strong association 

between outcome expectancies and self-efficacy and their subsequent 

associations with condom use, it is clear that they are important to take into 

account in the development and implementation of safer sex interventions. In 

fact, it has been suggested that three of the most important factors in condom 

use behavior are outcome expectancies, self-efficacy, and social support for 

condom use [19]. Successful social cognitive interventions have shown that peer- 

and motivational-modeling is an effective way to shape outcome expectancies 

and self-efficacy [19, 21, 45, 54].  

Some limitations should be taken into account when considering the 

results of the current analysis. Due to errors in participant memory, self-report of 

sexual risk behavior may be less accurate than other methods. For this reason, 

participants were only asked about recent sexual behavior within the four months 

prior to interview. Use of cross-sectional data in this study limited our ability to 

assess causality. The alpha for negative attitudes toward condoms was 

marginally acceptable (α=0.72), which may have limited their ability to measure 

constructs properly and could lead to an underestimation of associations. 
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Caution should be used generalizing our results to other populations due to the 

specific characteristics of male clients of Tijuana.   

 

Despite these limitations, we identified three factors that were 

independently associated with higher self-efficacy for condom use among male 

clients of FSWs in Tijuana: higher outcome expectancies for negotiation of safer 

sex, lower sexual sensation seeking, and higher social support. These factors 

represent important upstream variables in socio-cognitive models and are 

necessary components for change in self-efficacy for condom use in empirical 

socio-cognitive frameworks. These factors could be used as modifiable 

components in targeted behavioral interventions designed to improve self-

efficacy for condom use, and ultimately, safer sex behavior among individuals at 

high risk for HIV/STI transmission.   
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TABLES  

Table 3.1. Characteristics of clients with high ver sus low self-efficacy for 
condom use, male clients of female sex workers in T ijuana, Mexico. 
 
 Lower self -

efficacy for 
condom 
use (<2.8; 
N=179) 

Higher self - 
efficacy for 
condom 
use (≥2.8; 
N=214) 

Total 
(N=393) 

p-value  

Characteristic      
Median age (IQR) 37 (29, 44) 38 (30, 46) 37 (30, 45) 0.16   
Mexican citizenship  133 (74.3%) 166 (77.6%) 299(76.1%) 0.04 
Born in Mexico  130 (72.6%) 173 (80.8%) 303 (77.1%) 0.15 
Live in Tijuana 84 (46.9%) 117 (54.7%) 201 (51.2%) 0.13 
Spanish speaker  170 (95.0%) 193 (90.2%) 363 (92.4%) 0.08 
Ever deported from 
the United States 

49 (27.4%) 87 (40.7%) 136 (34.6%) 0.01 

Median years lived in 
current city (IQR) 

11 (5, 22) 12.5 (5, 25) 12 (5, 24) 0.53 

Married/common-law 38 (21.2%) 60 (28.0%) 98 (24.9%) 0.12 
Median years of 
education completed 
(IQR) 

9 (7, 12) 9 (6, 12) 9 (7, 12) 0.70 

Have children 119 (66.5%) 150 (70.1%) 269 (68.5%) 0.44 
Employed 117 (65.4%) 125 (58.4%) 242 (61.6%) 0.16 
Median hours worked 
per week (IQR) 

35 (0, 40) 24.5 (0, 42) 30 (0, 40) 0.16 

Median current 
annual income in 
thousands of US 
dollars (IQR) 

7.2 (3.4, 
19.2) 

5.0 (1.7, 
10.0) 

5.9 (2.4, 
15.0) 

0.60 

Gay or bisexual 
(versus heterosexual) 

25 (14.0%) 23 (10.8%) 48 (12.2%) 0.33 

Prefer to have sex 
with women  

167 (93.3%) 205 (95.8%) 372 (94.7%) 0.27 

Wife / steady partner 
/ girlfriend a FSW 

20 (11.2%) 24 (11.2%) 44 (11.2%) 0.99 

Been in jail or a 
prison a 

32 (17.9%) 45 (21.0%) 77 (19.6%) 0.43 

Currently on 
probation or parole 

7 (4.0%) 15 (7.0%) 22 (5.6%) 0.18 

Median number of 
STIs since sexual  

0 (0, 1) 0 (0, 1) 0 (0, 1) 0.51 
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Table 3.1, continued 
 
 Lower self -

efficacy for 
condom 
use (<2.8; 
N=179) 

Higher self - 
efficacy for 
condom 
use (≥2.8; 
N=214) 

Total 
(N=393) 

p-value  

Median Social 
Support (IQR) 

3 (2.7, 3.1) 3 (2.9, 3.3) 3 (2.9, 3.1) 0.02 

Median Sexual 
Sensation Seeking 
(IQR)  

2.7 (2.5, 2.9) 2.6 (2.4, 2.8) 2.6 (2.5, 2.8) <0.001 

Median Outcome 
expectancies for 
negotiation of safer 
sex (IQR) 

2.7 (2.3, 2.7) 2.7 (2.7, 3.0) 2.7 (2.3, 3.0) <0.001 

a Past four months 
IQR=Inter-quartile range 
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Table 3.2. Self efficacy for condom use regressed o n sociodemographic 
characteristics (Step 1), drug and alcohol-related variables (Step 2), sexual 
characteristic variables (step 3) and psychosocial and psychosexual 
factors (Step 4). 

 Step 1 Step 2 Step 3 Step 4 

Variable β sr 2 β sr 2 β sr 2 β sr 2 

Sociode
mographi
c 
character
istics 

        

Age 0.011 <0.00
1 

0.004 <0.001 0.006 <0.001 0.013 <0.
001 

Mexican 
citizenship  

-0.011 <0.00
1 

-0.006 <0.001 -0.013 0.000 0.003 <0.
001 

Spanish 
speaker  

-0.178 

c 0.025 -0.177 

c 0.024 -0.178 

c 0.020 -0.149 

c 
0.0
25 

Live in 
Tijuana  

0.146 

c 0.015 0.149 b 0.015 0.156 

b 0.016 0.048 0.0
02 

Ever 
deported 
from the 
United 
States 

0.079 0.005 0.078 <0.001 0.072 0.004 0.079 0.0
07 

Married/co
mmon-law 0.023 0.001 0.022 <0.001 0.028 <0.001 0.064 

0.0
05 

Years of 
education 
completed 

0.032 0.001 0.031 0.001 0.041 0.001 0.042 0.0
02 

Employed 0.002 <0.00
1 

0.007 <0.001 0.021 <0.001 -0.002 <0.
001 

Gay or 
bisexual 
(versus 
heterosex
ual) 

-.043 0.002 -.038 0.001 0.044 0.001 -0.003 
<0.
001 

Drug and 
alcohol–
related 
variables 

        

Used 
heroina 

-- -- -0.013 <0.001 -0.013 <0.001 0.014 <0.
001 



102 
 

 
 

Table 3.2, continued 
 

 Step 1 Step 2 Step 3 Step 4 

Variable β sr 2 β sr 2 β sr 2 β sr 2 

Used 
methamph
etaminea 

-- -- 0.059 0.002 0.062 0.002 0.061 0.0
03 

Used 
cocainea -- -- -0.077 0.005 -0.059 0.003 -0.056 

0.0
04 

Used drugs 
during sexa -- -- 0.017 

<0.001 -0.010   
<0.001 

-0.043 0.0
02 

Used 
alcohol 
during sexa 

-- -- -0.078 
0.004 -0.067   0.003   -0.059 0.0

04 

AUDIT 
score of ≥8 
versus ≤7 

-- -- 0.060 
0.002 0.051 0.002   0.079 0.0

06 

         
Sexual 
behaviors         

Sex with a 
malea -- -- -- -- -0.008 <0.001 0.027 

0.0
01 

Number of 
vaginal sex 
acts with 
FSWsa 

-- -- -- -- -0.064 0.003 -0.033 
0.0
01 

Number of 
anal sex 
acts with 
FSWa 

-- -- -- -- -0.064 0.002 -0.002 
<0.
001 

Number of 
STIs since 
sexual 
debut 

-- -- -- -- 0.084 0.006 0.144 

b 
0.0
27 

Prefer to 
have sex 
with 
women 

-- -- -- -- 0.125 0.009 0.063 0.0
04 

Psychoso
cial/psych
osexual 
characteri
stics 
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Table 3.2, continued 
 

 

 Step 1 Step 2 Step 3 Step 4 

Variable β sr 2 β sr 2 β sr 2 β sr 2 

Negative 
attitudes 
toward 
condoms  

-- -- -- -- -- -- 0.003 
<0.0
01 

HIV 
knowledg
e  

-- -- -- -- -- -- -0.047 0.00
3 

Outcome 
expectanc
ies for 
negotiatio
n of safer 
sex 

-- -- -- -- -- -- 
0.408 

d 
0.18

5 

Sexual 
Compulsiv
ity  

-- -- -- -- -- -- -0.083 0.00
6 

Sexual 
Sensation 
Seeking  

-- -- -- -- -- -- 
-0.146 

b 
0.01

9 

Social 
Support  

-- -- -- -- -- -- 0.168 

c 
0.03

9 
Multiple R 0.243 0.266 0.321 0.637 
R2 0.059 0.071 0.103 0.386 
Change in 
R2 (p-
value of 
change)  

-- 0.012 (0.533) 0.032 (0.043) 
0.283 

(<0.001) 

F (df) 2.75 (8, 384) 1.95 (14, 378) 
1.83 (20, 372)   6.56 (27, 

365) 
p-value of 
model 

0.006 0.021 0.007 <0.001 

a Past four months 
b p<0.05;  c p<0.01;  d p<0.001 
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ABSTRACT 

We examined drug scene familiarity and exposure to gang violence among 

residents of a migrant, farming community in rural Baja California, Mexico. In 

October 2010, 169 members of a single colonia (community) underwent an 
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interviewer-administered survey to assess “exposure to gang violence” and “drug 

scene familiarity”, as well as other health indicators. Logistic regression was used 

to identify correlates of exposure to gang violence. Overall, 20% of participants 

were male, median age was 27 years, 24% spoke an indigenous language, 42% 

reported exposure to gang violence, and 39% reported drug scene familiarity. 

Factors independently associated with exposure to gang violence included being 

younger (AOR=0.80 per 5-year-increase;95%CI=0.67-0.96), living in the 

community longer (AOR=1.47 per 5-year-increase;95%CI=1.11-1.72), higher 

educational attainment (AOR=1.70 per 5-year-increase;95%CI=1.07-1.12) and 

drug scene familiarity (AOR=5.10;95%CI=2.39-10.89). Exposure to gang 

violence was very common in this community and was associated with drug 

scene familiarity, suggesting a close relationship between drugs and gang 

violence in this rural community. In a region characterized by mass migration 

from poorer parts of Mexico, where drugs and gangs have not been previously 

reported, emerging social harms may affect these communities unless 

interventions are implemented.   
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INTRODUCTION 

Drug availability and the associated rise in risky drug-using behaviours, 

contribute to the community’s potential adverse health outcomes, such as 

interpersonal violence and harms related to drug dependence, including HIV 

infection [1].  In Mexico, drug gangs, or cartels, control the major illegal drug 

trade in the country. At the street-level, gangs, or pandillas, are localized entities 

that engage in illegal activities such as drug distribution, intimidation, and 

violence. Street-level gangs are defined by peers with mutual interests, 

identifiable leadership, and internal organization, who act to achieve specific 

purposes, including conducting illegal activities [2].  According to the UN Office of 

Drugs and Crime, there has been a dramatic shift in drug trafficking corridors 

from the preferred Caribbean corridors to the Mexico-Central America Corridor 

[3]. This trend is especially true for the trafficking of cocaine, which is not 

produced in Mexico, but is transported to Mexico by land or sea and follows pre-

established trafficking patterns through Western, Central, and Eastern Mexico to 

the United States.  In addition to third-party trafficking, hundreds of tons of opium 

poppies and thousands of tons of marijuana are produced in Mexico and 

trafficked to the United States by the cartels [3].  Related, distinct patterns have 

been documented in the initiation of drug use epidemics in other countries that 

range from no history of drug use, to becoming transit points, trafficking areas 

and ultimately consuming countries [4].  
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Drug trafficking routes in western Mexico have been identified as 

coinciding with the routes traveled by migrants [5], where an elevated risk of 

drug-related violence exists along drug trafficking routes compared to other areas 

[6]. Specifically, Baja California has been identified as a zone of transition for 

migrants from poorer regions of Southern Mexico, who aim to obtain seasonal 

agricultural work in Baja California or the United States [7].  Once limited to the 

border region, drug gang violence and related drug supply surpluses now affect 

non-border areas along the coastal drug corridor in Baja California [8].  If risky 

behaviours such as unsafe sex and sharing of injection equipment increase as a 

consequence of greater access to drugs in these communities, it is likely that 

infectious diseases associated with substance abuse, including HIV and hepatitis 

C, will follow.  

In addition to drug use increasing along trafficking routes, the increased 

availability of drugs in these areas can contribute to drug use in non-trafficking 

communities. The concept of “exposure opportunities” may influence drug use in 

communities where drugs are available,  in that it explains why individuals who 

have previously tried illegal drugs are more likely to initiate drug use with new 

drugs when they are exposed to them  [9-10]. For example, opportunities to try 

cocaine might be more regular to an individual whose social interactions include 

those with whom the individual previously used ‘softer’ drugs, such as alcohol.  

Multiple studies from urban settings in the United States found that availability of 

illegal drugs increased opportunities for exposure, and was associated with 

elevated drug use among community members [11-12].  While data have shown 
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that drug availability and prevalence of drug use have increased in the US-

Mexico border region [13], there is scant literature from rural Mexico outside the 

border region on current drug and violence trends.  However, some published 

studies report the existence of drug use among gang members in Mexico. For 

example, a qualitative study in Nuevo Leon, Mexico, found that, due to the focus 

on drug trafficking, drug use within gangs has been understudied, but that drug 

use is a common cultural practice among Mexican gang members [14].  

Drug gang violence, which we define broadly as any violence perpetrated 

by groups or individuals affiliated with a gang involved in drug trafficking or 

distribution upon individuals affiliated or unaffiliated with gangs, is associated 

with drug use, availability, and trafficking in literature examining data from a 

number of regions globally. For example, Clarke (2006) found “gangs, guns, and 

ganja” inextricably linked in Jamaica, and that the increase in the cocaine trade 

by drug gangs in Jamaica during the 1980s and 1990s was connected to gang 

violence [15].  In South Africa, urban communities and schools are subject to an 

interrelated trio of afflictions consisting of violence, gangs, and drugs [16].  

Likewise, elevated levels of violence in communities in the vicinity of Cali, 

Colombia during the 1980s were coupled with a high concentration of drugs and 

gangs [17]. The drug market for methamphetamine in Japan is partially controlled 

by the Yakuza gang, which uses selective violence to maintain its dominance 

over the market [18].  In all of these examples, when both violence and drugs are 

present in a community, they may self-perpetuate to the extent that negative 

public health outcomes emerge at epidemic levels [19-21].  
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The Drugs-Violence Nexus Theory emerged as a framework to 

understand the relationship between illegal drugs and violence in communities 

[22].  Recently, researchers have used this theoretical paradigm to clarify the 

causal connections between drugs and outcomes of violence among adolescent 

street gang members [23].  Findings reveal that drug use increases the 

propensity of gang members to commit violent acts, with examples in the 

literature demonstrating a relationship between drugs and gang member violence 

[24-25].  Three different mechanisms of violence have been proposed within this 

paradigm: pharmacological, economic-compulsive, and systemic; each of which 

may presuppose a different manifestation of interpersonal violence [23].  A 

follow-up study of 300 adolescent youth from the United States found that gang 

involvement was a highly significant predictor of violent behaviour and substance 

use [26].  

To our knowledge, the Drug-Violence Nexus Theory remains unexplored 

in the global literature outside of the United States and Mexico.  However, 

researchers have examined the association between drugs and gang violence in 

many countries.  In Brazil and other Latin American countries, for example, 

Rodgers (1999) found that gangs involved in drug trafficking tended toward more 

violent behaviour than gangs which were not involved with drugs [27].  

Corroborating the evidence from Brazil, Zaluar (1999) asserts that the increased 

rates of violent crime and murder in Brazilian cities cannot be understood without 

considering the link to drug trafficking by cartels [28].  A 2008 article comparing 

youth gangs in Germany, Russia, and Brazil noted that disadvantaged 
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neighborhoods in Russia under the control of drug factions face high rates of 

protracted violence [29].  Violence may be used by gangs to control drug 

distribution and markets [30]. Because gang violence and drugs are often 

intertwined [31], individuals in communities where gangs and high availability of 

drugs are present may be adversely affected by both gang member violence and 

high community drug availability. 

As industrial farming and migration cause communities in Baja California 

to grow in number and size, new drug markets may emerge.  To date, little is 

known about the prevalence of drug use, drug scene familiarity, and exposure to 

gang violence in rural communities in Baja California outside the US-Mexico 

border region.  Therefore, we conducted a survey to estimate the prevalence of 

drug scene familiarity and exposure to gang violence in a rural farming 

community in northern Baja California. We hypothesized that those exposed to 

gang violence would have an increased familiarity with the drug scene.   

 

METHODS 

A cross-sectional study was conducted over a two-day period in March 

2010 among a planned sample of 175 residents of a predominately migrant 

farmworker community in San Quintín Valley, Baja California.  We invited 

participants to complete an interviewer-administered questionnaire that included 

questions about substance use and gangs in their community. Institutional review 

boards at the University of California, San Diego and the Universidad Autónoma 

de Baja California (UABC) in Tijuana, Mexico approved all study procedures.  
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Study setting 

The study site is located in the San Quintín agricultural region of Baja 

California, approximately 200 miles south of the US-Mexico border.  In 2009, an 

estimated 5000 residents lived in this community [32], the majority of whom were 

migrants from outside of Baja California [7] employed by the fruit and vegetable 

export industry [33].  Most roads in the colonia are unpaved, and dwellings range 

from having plumbing and electricity to having no plumbing and outdoor pit 

toilets.  

Sampling 

We recruited study participants in two ways: (1) all eligible clinic patients 

were invited to participate after registering for a clinic appointment; and (2) 

residents of randomly selected households were invited to participate at their 

homes.  In both settings, trained bilingual interviewers explained the study to 

potential participants and invited them to complete the survey. Eligibility criteria 

included: community residents age 13 years or older, ability to speak English or 

Spanish, willing and able to undergo a 30-minute interview, ability to provide 

informed consent.  Adolescents were included because some lifestyle factors 

assessed, such as substance abuse and sexual behaviours, often begin at an 

early age.  All participants provided written informed consent prior to any 

involvement in study procedures.  Before adolescents enrolled in the study their 

parents provided informed consent and the minor gave their written assent.  

While only one adult per household was included in the study, all minors in the 

household could participate to increase adolescent enrollment.  Interviewers 
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administered questionnaires in private areas in the language of the participants’ 

choice (English or Spanish), and trained recorders marked participants’ 

responses on a paper instrument.  Participants received personal hygiene 

products as compensation for their time.  

Recruitment 

Within the community, teams of three trained interviewers administered 

surveys door-to-door. Using a map made from a 2008 aerial photograph of the 

community, we randomly assigned teams to blocks within the community, 

whereby each block would either be picked or skipped based on a coin toss, until 

every block in the community had an opportunity to be sampled.  Starting on the 

eastern side of the street and traveling clockwise around the block, interview 

teams approached each house on the circumference of the block.  If the 

residents of a house were not home or refused to participate, the team continued 

to the next house. At the clinic, interviewers assessed patients’ eligibility to 

participate while they waited to see a clinician; if eligible, they were invited to 

participate in the study.  To avoid enrolling the same person at the clinic and in 

the community, we asked individuals during the screening process if they had 

already participated in the survey. 

Survey instrument 

Graduate students trained in research methods and ethics conducted 

interviews in the open, but out of earshot of others.  Interviews lasted 

approximately 30 minutes.  Surveys were written in English and translated into 

Spanish by a fluently bilingual physician. Mexican co-investigators checked the 
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instrument for cultural sensitivity and appropriate language.  A second bilingual 

investigator translated the instrument back into English and discrepancies were 

resolved on both versions.  Surveys assessed sociodemographic characteristics; 

migration; tuberculosis (TB) knowledge; tobacco, alcohol, and illegal drug use by 

participants, friends, and family members; exercise, leisure time activity, diet, and 

nutrition; knowledge and perceptions of gangs; sexual behavior; and health 

history.  Interviewers kept basic ethnographic notes during the study to capture 

observations and comments that were not included in the questionnaire.  To 

protect confidentiality, and since survey responses were not linked to health 

outcomes, personal identifiers (i.e., names or addresses,) were not collected.  

Adolescents who reported behaviours that appeared to be dangerous to himself 

or herself or to the community were encouraged to talk with a trained counselor 

at the clinic.  

Sociodemographic variables collected included age, gender, level of 

education, occupation, primary language spoken, marital status, and number of 

children.  Migration questions included place of birth, length of time lived in the 

community, and history of border crossing into the United States.  Knowledge of 

community and personal use of alcohol, tobacco, and illegal drugs were the 

variables of primary interest for this analysis.  Questions varied from less-

sensitive (e.g., “Is it easy to get cigarettes in your community?”) to more sensitive 

questions (e.g., “Have you ever injected any illegal drug?”). To produce our 

independent variable “drug scene familiarity”, we created a summary variable 

composed of the questions “Do you know of a person or of a place in your 
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community where you can get drugs if you wanted them?” and “Do any of your 

friends use illegal drugs?”   We believe this combination of questions is a good 

measure for drug scene familiarity because participants might answer them more 

honestly than questions about personal drug use, since social desirability might 

lead a drug user to answer falsely and introduce bias [34].  To prevent unwanted 

attention from gang members to our study, we did not directly ask participants if 

they were in gangs or had committed violent acts. Instead, the indirect question 

“Have you or anyone you know ever been hurt by someone in a gang?” was 

used to measure exposure to gang violence and served as the dependent 

variable in this analysis.  We used the word “pandillas” to describe gangs, which 

is understood in this community to indicate street-level gangs, rather than larger 

criminally organized adult drug gangs, or “cartels”.  

Statistical analysis 

After examining continuous variables for normality, we compared those 

with exposure to gang violence to those with no exposure using the chi-square 

tests for categorical variables, Fisher’s exact test for dichotomous variables, and 

Wilcoxon rank-sum tests for continuous variables.  We used multivariate logistic 

regression to identify correlates of exposure to gang violence.  Variables that 

were significant at the p<0.20 level in univariate analysis were selected for 

potential inclusion in multivariate models.  Only variables that maintained 

significance at p<0.05 were retained in the final model.  Sixteen (10%) of the 164 

individuals included in bivariate analyses were excluded from multivariate 
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analysis due to missing data for at least one variable contained in our final 

model.  

Model building proceeded via manual backward stepwise selection, 

whereby likelihood-ratio testing was used to compare nested models.  To control 

for confounding, we removed variables from the model individually and examined 

changes in associations among the remaining variables.  We included interaction 

terms in the model to see if they were statistically significant and altered the odds 

ratios for other variables in the model.  We used Pearson’s residuals to identify 

outliers within the variables used in the final model; tolerance values tested the 

variables that were included in the final model for multicollinearity.  Hosmer and 

Lemeshow’s Goodness-of-Fit Test assessed whether the final multivariate model 

was a good fit.   We used SAS 9.2 for all statistical analyses. 

 

RESULTS 

Participant characteristics 

A total of 169 of 175 individuals completed the survey; over one-half 

(58.3%) were recruited at the clinic. Most participants (79.6%) were female.  The 

median age was 27 years (range: 13-60), and 11.8% were under 18 years old.  

The median educational attainment was 6 years (inter-quartile range [IQR]: 3-8) 

and the median time living in the community was 13.1 years (IQR: 9-18).  Nearly 

one-half (46.4%) reported farm work as their principal occupation. A majority 

(76.9%) of participants were born outside the state of Baja California (55.0% in 

Oaxaca State) and 24.0% spoke an indigenous language primarily.  These 
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demographic characteristics were similar to past studies conducted in this 

community [7].Almost one-quarter (24.2%) reported having a friend who uses 

illegal drugs, 29.8% knew of a person or place in the community where they 

could get drugs, and 38.5% reported drug scene familiarity.  Twenty-two percent 

reported gangs to be a big/medium problem in the community and 42.1% 

reported exposure to gang violence.  

Factors associated with exposure to gang violence 

Those who reported exposure to gang violence were younger, had a 

higher level of educational achievement, and were more likely to speak Spanish 

as their first language rather than an indigenous language compared to those 

who did not report being hurt by gang violence (Table 1).  Compared to 

participants who were not exposed to gang violence, those who reported 

exposure to gang violence were more likely to report the following: having ever 

drank alcohol; perceiving that they could get illegal drugs in the community; 

knowing a local place to get drugs; drug scene familiarity; knowing an 

acquaintance, person, friend, or family member who uses illegal drugs; knowing 

someone who has used, snorted, or injected drugs; or used marijuana or 

methamphetamine.  Those who reported exposure to gang violence were also 

more likely to know someone who is in a gang.  

Multivariate analysis of exposure to gang violence 

In multivariate analysis, factors independently associated with exposure to 

gang violence included being younger, having lived longer in the community, 
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having a higher level of educational attainment, and drug scene familiarity (Table 

2). 

Interview site, gender, employment type, primary language spoken, and 

place of birth were considered for entry into the multivariate model.  However, 

none was significantly associated with the outcome and their inclusion failed to 

significantly influence the relationship between the independent and dependent 

variables, so they were excluded.  The inclusion of interaction terms (e.g., 

language/gender; age/gender) also failed to influence the relationship between 

the dependent and independent variables. Thus, these terms were not included 

in the final model.  We found no evidence of outliers, multicollinearity, or 

confounding within our final model, and the goodness-of-fit test provided no 

evidence to reject the null hypothesis that the final model was a good fit.  The R-

squared was 0.2077 for the final multivariate model. 

 

DISCUSSION 

This study found a high prevalence of exposure to gang violence that was 

strongly associated with drug scene familiarity among residents of a rural farming 

community.  Thirty-nine percent of participants reported drug scene familiarity, 

and over 40% reported exposure to gang violence, suggesting a serious concern 

for this community.  The pervasiveness of gangs was apparent in that 83% of 

those surveyed reported that gangs were active in the community. For example, 

some community members commented that “cholos” (gang members) occupy 

certain areas of the community, and that residents avoid these areas out of fear 
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of being attacked.  We found no statistically significant difference in perception of 

gangs being a medium or large problem among those who had been hurt by 

gangs versus those who had not.  As gang violence proliferates throughout 

Mexico [8], gang membership and associated violence may be increasing in 

small, non-border communities [14]. Monitoring of behavioral precursors to gang 

membership (e.g., deviant criminal behavior) [35] could be used to inform 

interventions to prevent gang membership.  

As hypothesized, those who reported exposure to gang violence also 

reported more familiarity with the illegal drug scene in the community than those 

with no history of exposure to gang violence.  Participants who were hurt by gang 

violence were more than five times as likely to report drug scene familiarity as 

those who were not exposed to gang violence.  These results suggest a 

community link between the presence of drugs and gang violence. This 

relationship is supported by other studies outside of Mexico.  For example, Klein 

(1991) found that gang members in the United States were involved in the 

distribution of crack cocaine during its emergence, and that violence was 

associated with crack’s presence [31, 36]. Studies from countries as diverse as 

Trinidad and Tobago [37], South Africa [16], Brazil [38], and Russia [29] have 

described associations between violence, gangs, and drugs. In Mexico, the 

nexus between drugs and gang violence at the cartel level is clear; the Mexican 

Drug War between rival drug gangs was responsible for over 11,000 deaths in 

Mexico in 2010 alone – mostly in the US-Mexican border region [8].  At the 

street-level, in a study of notoriously violent gangs in Nuevo Laredo, 60% of 
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those studied admitted to illegal drug use, suggesting a marriage of drug use and 

violence in Mexican gangs in the US-Mexico border region [14].   Literature 

describing the relationship between drugs and gang violence in Mexico outside of 

the border region is rare.  However, the drugs-violence nexus described by 

Valdez (2006) may provide a framework for future interventions in small Mexican 

communities where a high availability of drugs and gang violence are 

concomitant.  

Somewhat surprising was that those who reported exposure to gang 

violence had a significantly higher level of educational attainment, contradicting 

previous work associating gang involvement with low achievement [35].  It is 

possible that in the present study educational attainment is a proxy for a greater 

exposure to social settings where gang recruitment and other activities take 

place.  Past studies have found that gangs are common within school systems 

[39]. A survey of 4,131 adolescent students in schools in the United States found 

that gang members were more likely to be involved in drug use, drug selling, and 

violent activities than non-gang members [40].  In Durban, South Africa, 

impoverished schools foster gang activity on school grounds, causing  increases 

in violence and providing an environment for recruiting new members [16, 41].  

Gangs in this community may be drawn to the school setting, where residents 

with more years of education would subsequently experience an increased 

exposure to gangs compared to those who have spent time working in 

agriculture.  In order to inform gang membership prevention, future studies could 

investigate the role of gangs in San Quintín Valley schools.  
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In the present study, younger age was independently associated with 

exposure to gang violence.  Gangs generally consist of adolescents and young 

adults [27, 35].  Formation of youth gangs in communities involves myriad 

complicated intrapersonal and social factors.  Many of these factors may be 

community-specific, while others may be common among gangs throughout 

regions of the world where gangs are common.  For example, predictors of gang 

membership among youth globally include factors such as facing social rejection 

[42] and exposure to urban poverty during childhood, as is the case in the 

majority of Latin American and Caribbean gangs [27].  Future research could 

seek to identify societal factors that are common to both the San Quintín Valley 

and other regions of the world where gang violence is problematic.  If gang 

recruitment is targeting youth in this present study’s community, gang prevention 

interventions in schools could be essential to prevent the harms associated with 

gang violence and drug use.  

Those who reported exposure to gang violence were significantly more 

likely to have lived in the community longer.  These residents were also more 

likely to be primary Spanish speakers, although this result did not persist in 

multivariate analysis.  Many community residents have recently migrated from 

Southern Mexico and often speak indigenous languages.  Being a Spanish 

speaker and living in the community longer may be proxies for being a non-

migrant member of the community.  Compared to long-term residents who may 

be more involved in the community, migrants are often more isolated and less 

integrated in the communities to which they have migrated [43].  Increased 
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community involvement may provide more opportunity for exposure to gang 

violence and drugs in the present study’s community (e.g., in the school system).  

Migration is associated with gang violence in other settings.  For example, youth 

from El Salvador who emigrated from home to the United States and 

subsequently returned to El Salvador have often been documented joining the 

gang Maras.  These youth were commonly exposed to extremely violent gang 

behaviours in the United States, and they return to El Salvador having adopted 

similar behaviours [27].  Researchers conducting further studies in the San 

Quintín Valley could consider examining the social networks within the 

community as a means of deducing levels of social isolation, community 

integration, and other potential correlates for gang exposure.  

Our findings indicate that increased familiarity with the drug scene and 

exposure to gang violence may be creating a specific “habitus” in this community 

whereby individuals and groups develop subjective strategies that are compatible 

with the existing objective conditions [44].  That is, in this context of the US–

Mexico border as an area where exposure to criminogenic structural conditions is 

creating an environment of comparatively greater tolerance and participation in 

these activities among the general public [45].  Our findings are particularly timely 

given similarly documented phenomenon across other regions of the world, in 

which trafficking of drugs by criminal organizations contributes to increases in 

drug availability and use in communities along drug distribution routes [5, 38, 46-

47].  In our context, the drug distribution corridor of  Mexico’s west coast is 

contributing to a spillover effect of drugs in the US-Mexico border region [48].  
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Our research provides initial evidence of how drug use is extending from more 

urban border areas to more rural communities. 

Certain limitations should be considered in interpreting these findings.  

Due to the study’s cross-sectional design, we could make no causal inferences 

about drug scene familiarity and exposure to gang violence.  Social desirability 

may have decreased the reported frequency of some of the personal drug-use 

responses, and concerns about confidentiality may have led some participants to 

under report exposure to gang activity.  We recognize that second-hand reports 

of others’ behaviours may be less accurate than self-reporting, but safety 

concerns prevented our team from asking about personal gang involvement.  

Therefore, we used proxies to obtain a suitable understanding of behaviours and 

perceptions in this community to motivate and inform future study designs.  

Additionally, because some participants may not have felt safe admitting to illegal 

behaviours, the use of variables that characterized participants’ familiarity of the 

drug scene may have given a more accurate representation of community drug 

use prevalence than questions about participants’ own behaviors.  Due to safety 

concerns, we did not ask about drug cartels or the possible relationship between 

local gangs (pandillas) and cartels.  Future studies could consider collecting 

qualitative data to elucidate the possible relationships between the larger cartels 

and the local street-level gangs.  The Drugs-Violence Nexus outlines three 

typologies of violence that can emerge within the paradigm.  However, our 

survey did not specifically ask about the mechanism or type of violence being 

reported within the community. Although our study may have limited 
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generalizability outside of the San Quintín valley, it does characterize the high 

availability of drugs in this community, which may be symptomatic of areas lying 

on the drug trafficking route in Mexico.  Males were underrepresented in this 

study because they were more likely than women to be working in the fields 

when we conducted our survey.  However, controlling for gender did not affect 

the associations for any of the variables in our final model.  Qualitative data were 

not collected in this study; a mixed methods approach is recommended for future 

studies.  The potential for site differences was possible since we recruited from 

both the community and the clinic.  However, differences persisted on less than 

7% of our variables by location, which could easily be explained by chance 

variation. 

 

CONCLUSIONS 

Despite these limitations, our study found that exposure to gang violence 

was common among members of this community, and that it was independently 

associated with familiarity with the local drug scene.  These findings suggest a 

close relationship between drugs and gang violence in this rural community.   In 

a region where drugs and gangs have not been previously reported, which is 

characterized by mass migration from poorer parts of Mexico, interventions are 

needed to prevent the impact of social harms that are manifesting in non-border 

communities from worsening.  
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TABLES 

Table 4.1. Univariate analysis of participant chara cteristics and perceptions 
by exposure to gang violence a among residents of a rural farm-worker 
community in Baja California, Mexico, 2010. 
 
 Ever 

Exposed 
to Gang 
Violence 
n=69 
n (%)b 

Never 
Exposed 
to Gang 
Violence 
n=95 
n (%)b 

Univariate OR 
(95% CI) 

p-
valu
e 

Demographics      
  Median age (IQR) 25 (21,32) 29 (23,39) 0.96 (0.93-0.99) 0.01 
  Interviewed  at clinic  42 (60.9%) 53 (55.8%) 0.83 (0.44-1.56) 0.68 
  Male  16 (23.2%) 17 (17.9%) 0.70 (0.32-1.50) 0.46 
  Median years of 

education (IQR) 
6 (3.5,9.0) 5 (2.5,6.0) 1.09 (1.01-1.18) 0.04 

  Have mobile phone 32 (46.4%) 50 (52.6%) 0.76 (0.41-1.42) 0.49 
  Occupation -- -- --  
      Homemaker 29 (42.0%) 27 (28.4%) -- Ref. 
      Farm worker 28 (40.6%) 49 (51.6%) 1.62 (0.66-3.96) 0.30 
      Other 12 (17.4%) 18 (18.9%) 0.86 (0.36-2.04) 0.72 
  Spanish primary 
language 

60 (87.0%) 64 (67.4%) 3.52 (1.50-8.27) <0.0
1 

  Married 56 (81.2%) 78 (82.1%) 0.94 (0.42-2.09) 0.96 
  Born in vicinity 14 (20.3%) 14 (14.7%) 1.47 (0.65-3.35) 0.48 
  Born outside Baja 50 (72.5%) 78 (82.1%) 0.57 (0.27-1.21) 0.14 
  Median years lived in 

community (IQR) 
15 
(9.6,19.0) 

13 
(7.0,17.3) 

1.04 (0.99-1.08) 0.14 

  Median household 
size (IQR) 

5 (4,7) 5 (4,73) 0.97 (0.85-1.12) 0.71 

  Median number 
children (IQR) 

2 (1,3) 2 (1,4) 0.870 (0.74-1.02) 0.08 

  Ever crossed the 
border to USA 

12 (17.4%) 18 (18.9%) 0.90 (0.40-2.02) 0.96 

Drug Use      
  Easy to get cigarettes 
in community 

57 (82.6% 64 (67.4%) 2.23 (0.91-5.45) 0.08 

  Current smoker 15 (21.7%) 20 (21.1%) 1.00 (0.99-1.00) 0.97 
  Ever drank alcohol 30 (43.5%) 24 (25.3%) 2.28 (1.17-4.42) 0.02 
  Could get illegal 
drugs in community 

31 (44.9%) 24 (25.3%) 2.38 (1.10-5.15) 0.04 

  Ever been offered 
illegal drugs 

15 (21.7%) 10 (10.5%) 2.28 (0.95-5.44) 0.10 
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Table 4.1., continued 
 
 Ever 

Exposed 
to Gang 
Violence 
n=69 
n (%)b 

Never 
Exposed 
to Gang 
Violence 
n=95 
n (%)b 

Univariate OR 
(95% CI) 

p-
valu
e 

  Ever been offered 
drugs by a peer 

8 (11.6%) 9 (9.5%) 1.22 (0.45-3.35) 0.44 

  Know someone who 
has used drugs 

54 (78.3%) 42 (44.2%) 4.37 (2.17-8.83) <0.0
01 

  Know a place to get 
drugs  

29 (42.0%) 19 (20.0%) 3.18 (1.57-6.44) 0.00
1 

  Friend(s) who uses 
illegal drugs 

26 (37.7%) 12 (12.6%) 4.13 (1.89-9.00) <0.0
01 

  Drug scene 
familiarityc 

41 (59.4%) 24 (25.5%) 4.27 (2.19-8.33) <0.0
01 

  Family member(s) 
have used drugs 

22 (31.9%) 15 (15.8%) 2.52 (1.19-5.33) 0.02 

  Know someone who 
has snorted drugs 

30 (43.5%) 24 (25.3%) 2.36 (1.21-4.62) 0.02 

  Know someone who 
has injected drugs 

15 (21.7%) 6 (6.3%) 4.06 (1.48-11.10) <0.0
1 

  Know someone who 
has used  marijuana 

51 (73.9%) 50 (52.6%) 3.06 (1.49-6.29) <0.0
1 

  Know someone used 
methamphetamine 

10 (14.5%) 4 (4.2%) 3.88 (1.16-12.99) 0.04 

  Know someone who 
has used cocaine 

10 (14.5%) 10 (10.5%) 1.25 (0.50-3.15) 0.81 

  Know someone who 
has used heroin 

9 (13.0%) 6 (6.3%) 2.28 (0.77-6.75) 0.14 

  Ever used illegal drug 7 (10.1%) 4 (4.2%) 2.46 (0.69-8.75) 0.17 
  Ever used cocaine 3 (4.3%) 1 (1.1%) 5.25 (0.40-68.95 0.47 
  Ever used marijuana 5 (7.3%) 1 (1.0%) 17.50 (1.22-250.4) 0.08 
Gangs and Violence      
  Much violence in the 

community  
29 (42.0%) 47 (49.5%) 1.58 (0.83-3.00) 0.16 

  Gangs present in 
community 

64 (92.8%) 77 (81.1%) 1.50 (0.48-4.69) 0.68 

  Gang problem 
big/medium 

14 (20.3%) 22 (23.2%) 1.39 (0.65-2.99) 0.51 

  Know someone in a 
gang 

44 (63.7%) 30 (31.6%) 3.79 (1.96-7.34) <0.0
01 
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Table 4.1., continued 
 
Abbreviations: STI = Sexually transmitted infection; IQR = Inter-quartile 
range; OR = Odds ratio; CI = Confidence interval 
aExposure to gang violence = “Have you or anyone you know ever been 
hurt by someone in a gang?” bAll values represent the n and % unless 
otherwise stated. cDrug scene familiarity  = “yes” if participant answered 
“yes” to either question: “Know a place to get drugs” and “Friend(s) who uses 
illegal drugs”; otherwise the variable = “no”. 

 

Table 4.2. Multivariate analysis of factors indepen dently associated with 
exposure to gang violence among residents of a rura l farm-worker 
community in Baja California, Mexico, 2010.  

 

 

 

 

 

 

 

 

Variable Adjusted OR (95% CI) 

Age (per 5-year increase) 0.80 (0.67-0.96) 

Time living in community (per 5-year increase) 1.47 (1.11-1.72) 

Education (per 5-year increase) 1.70 (1.07-1.12) 

Drug scene familiarity  5.10 (2.39-10.89) 

Abbreviations: OR = Odds ratio; CI = Confidence interval 
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CHAPTER 5: DISCUSSION 

 

The results of this dissertation contain a number of findings among high 

risk populations in Baja California Norte, Mexico, including among male clients of 

female sex workers (FSWs) in Tijuana and among members of an agricultural, 

non-border community in the rural San Quintín Valley.  In Chapter 2, the analysis 

examining two methods of measuring unprotected sex among male clients of 

FSWs found that, using the same data set and variable construction, each 

method identified unique correlates of unprotected sex compared to the other 

method.  This suggests that researchers must be conscientious of using the 

analytic approach that is most valid to answer their particular research question, 

since the wrong approach could lead to the identification of correlates or 

subgroups for interventions, or lead researchers to conclusions that are difficult 

to reconcile (Chapter 2).  There are also implications for understanding correlates 

of each approach to modeling unprotected sex, as different correlates have 

different interpretations based on which approach they are associated with.  

Among male clients of FSWs in Tijuana, it was found that both 

psychosocial and psychosexual factors that are central constructs of Social 

Cognitive Theory (SCT) and other health behavioral theories were associated 

with higher self-efficacy for condom use, which may in turn influence condom use 

(Chapter 3).  These factors represent both traditional constructs in social-

cognitive models (e.g., social support) and non-traditional correlates (e.g., sexual 

sensation seeking) that may explain behavioral change and could be intervention 
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targets for improving self-efficacy for condom use, and ultimately, safer sex 

behavior. 

It was also found that, in a small community in the San Quintín Valley, 

exposure to gang violence was common and was associated with drug scene 

familiarity, suggesting a close relationship between drugs and gang violence in 

this community.  These findings are the first of their kind in a rural community and 

provide a starting point for understanding the possible spread of drugs and 

violence into rural areas of Mexico, while highlighting the need or gang- and 

drug- prevention interventions (Chapter 4) [1].   

All of the current findings relate to risky behaviors in Baja California Norte, 

Mexico among populations at high risk for negative health outcomes related to 

sexual behaviors, drug use, and violence.  While each individual chapter makes 

a unique contribution the literature, the synthesis of their results makes a 

collective contribution as well.  For example, combining the results of Chapters 2 

and 3, it is clear that regardless of which analytical approach is used, drug use 

plays an important role in unprotected sex in male clients in Tijuana.  Safer sex 

interventions to improve self-efficacy for condom use could be targeted to drug 

using clients.  In order to be more efficacious, these interventions could include a 

drug education or a drug treatment component.  To synthesize the results for the 

two populations studied in the current dissertation, the mobile population of 

primarily migrants from the San Quintín Valley lives along the same drug 

trafficking route and migration corridor as the male clients in Tijuana.  There may 

be a continuum of drugs and migration between these two communities.  This 
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suggests that drug-using behaviors, drug availability, and drug-related violence 

may be very likely to occur both communities, and that the associated adverse 

public health outcomes that are common in Tijuana could spill into rural 

communities in Baja California. 

The results reported in Chapters 2-4 are summarized in the following 

section within the context of the supporting theoretical framework and literature.  

The remaining sections of this chapter address the public health implications and 

strengths and limitations of the current research, recommended interventions 

based on results, and directions for future research. 

  

SUMMARY OF STUDIES AND MAJOR FINDINGS 

 In this section, the results from Chapters 2, 3, and 4 are first summarized 

in their own chapter subsections.  A final subsection that further interprets and 

synthesizes the findings follows the chapter subsections. 

Two Analytic Approaches to Measuring Unprotected Se x 

 Chapter 2 of this dissertation used quantitative methods to contrast the 

results of two approaches (i.e. a dichotomous dependent variable and a count 

dependent variable) to analyzing unprotected sex among male clients of FSWs.  

The results of the two modeling approaches showed that each approach 

identified several unique correlates that were not identified by the other.  For 

example, factors independently associated with recent unprotected sex with a 

FSW in Tijuana using the dichotomous approach were being high during sex with 

a FSW in Tijuana, being married or in a common-law relationship, visiting the 
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same FSW, and being unemployed [2]. In contrast, the approach employing the 

count dependent variable identified the following variables as correlates of a 

higher number sex acts with FSWs: being high during sex with a FSW in Tijuana, 

sex with a male partner, living with a partner or spouse, and a higher number of 

FSWs visited. The only correlate identified by both approaches was being high 

during sex with a FSW in Tijuana, indicating that the two approaches to 

measuring unprotected sex can provide very different results.  It was concluded 

that, when measuring unprotected sex, it is important for researchers to consider 

which type of dependent variable is better suited to answer the particular 

research question that is being investigated.  

 The differences in our results stem from the different constructions and 

interpretations inherent in the use of each of these two types of variables.  For 

instance, while an odds ratio represents the odds of reporting unprotected sex 

versus no unprotected sex [3] among a subgroup of men (e.g., married/common-

law men), modeling a count dependent variable produces a relative comparison 

of two rates, given that the independent variable is binary [4].  In our modeling 

exercise, this ratio represents the rate of unprotected sex among one group 

another versus another.  

 To expand upon the differences in the correlates of each approach of this 

analysis, specific examples from the final model results will be shown.  First, both 

approaches identified being high during sex as a correlate.  This means that 

being high during sex is associated with the having any unprotected sex and with 

the total number of unprotected sex acts with FSWs. This indicates that being 
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high during sex may be influencing both the habit of condom use and the total 

amount of sexual risk male clients are exposed to with FSWs in Tijuana.  Other 

studies of male clients in Tijuana have found that drug use is associated with 

unprotected sex and HIV infection [2, 5-7].   Drug using behaviors are important 

to account for in further analyses in this population and in interventions, as will be 

discussed further in the Recommended Interventions section.  In the count 

approach, both reporting sex with a higher number of FSWs and a higher number 

of total sexual acts were associated with the total number of unprotected sex 

acts.  This is a fairly intuitive result, as it follows that, on average, the higher 

number of exposures to FSWs and sex acts, the higher total number of 

unprotected sex acts would be reported, when holding other variables steady.  

This result was also found within a sample of male clients in Singapore, where 

inconsistent condom use was associated with more visits to FSWs [8].  In our 

analysis, these correlates were not associated with the dichotomous approach.  

This means that neither the total number of sex acts nor the total number of 

FSWs partially explained a difference in whether male clients used condoms 

every time or not.  Effectively, this indicates that regardless of how many 

exposures to sex male clients reported, they still maintained their condom-using 

habits, whether they engaged in any unprotected sex or no unprotected sex.  

Being unemployed was associated only with the dichotomous approach.  This 

result could be viewed as a socioeconomic factor [2], and it could be that those 

who were unemployed did not have access to condoms, which influenced their 

condom-using behaviors insofar as they were significantly less likely to use 
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condoms every time, even if they had desired to use them.  This variable may not 

be associated with the count outcome because the rate of unprotected sex may 

be less likely to reflect the lack of economic choice to consistently use condoms.  

Finally, being married/common-law was associated only with the dichotomous 

approach, whereas living with a partner or spouse was associated only with the 

count approach.  It should be noted that while the variables living with a partner 

or spouse and being in a married/common-law relationship appear to be similar, 

these variables were only moderately correlated (60%).  A possible explanation 

for the difference in the results of these correlates of the two approaches is 

provided below. 

 Each of the two approaches has advantages in its application to sexual 

behavioral research. Dichotomous variables, as shown above, are useful in 

examining condom use as a habit, because those who report the custom of 

never engaging in unprotected sex during the specified time frame can be 

compared to those who engaged in any unprotected sex during the same time 

frame, and their differences can be compared to gain useful information about 

the condom-using habits of specific groups [9]. This approach is ideal for 

program planners who are trying to determine which subgroups to target for 

interventions.  Based on our results, men who are married/common-law may be 

were more likely to report unprotected sex with FSWs.  This may be because 

they are unaccustomed to using condoms in their primary relationships, and 

therefore do not use condoms with FSWs either [6, 10].  However, male clients 

who live with a partner or spouse report a higher rate of unprotected sex with 
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FSWs than those who do not.  This may be due to the fact that those who live 

with a partner or spouse are significantly more likely to report that their spouse is 

a FSW or ex-FSW than those who do not live with a partner or spouse.  These 

men, therefore, may be having more unprotected sex with the FSW who is their 

live-in partner. 

Another advantage of the dichotomous approach is that, by creating a 

binary variable, dichotomization simplifies analyses. This may explain why 

studies examining the correlates of unprotected sex use a dichotomous [11-12] 

or a categorical [13-14] dependent variable more often than a count dependent 

variable.  Dichotomous measures are also used more often than count variables 

to test psychosocial theoretical models explaining sexual risk behaviors [15].  On 

the other hand, when the main focus of sexual risk research is the number of 

exposures to unprotected sex, investigators may find that using a count 

dependent variable is the best indicator of the total amount of unprotected sex or 

the magnitude of sexual risk undertaken by participants compared to other 

participants [16-18]. This approach is ideal for researchers who are examining 

the impact of safer sex interventions.  Indeed, count dependent variables have 

been used more often than dichotomous variables to measure the outcome of 

unprotected sex in examining the efficacy of sexual risk interventions [19-21].  

The results of this research have implications both for researchers and for 

high risk populations of male clients of FSWs, such as those in Baja California.  

First, sexual behavioral researchers investigating unprotected sex should be 

aware that two similar approaches of measuring unprotected sex may produce 
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different results including disparate correlates of unprotected sex. Therefore, 

when designing interventions and studies measuring unprotected sex, 

researchers should consider which type of dependent variable(s) provide the 

most useful answers to particular research questions within the population of 

interest.  With regard to male clients of FSWs in Tijuana, targeted interventions 

may be effective in decreasing transmission of HIV/STIs through reducing 

unprotected sex within this risky population.  These interventions could be 

designed and measured more successfully following the recommendations for 

researchers outlined in Chapter 2.  It is recommended that researchers precisely 

match their quantitative analytic approach to the research question that they 

intend to answer.  The results produced could determine the destination for 

resource allocation; they may also affect intervention development, and could 

potentially influence the success of safer sex interventions designed to decrease 

HIV transmission in Tijuana.   

Specific to the results from the two approaches analyzed in Chapter 2, 

intervention design could proceed according to a number of factors, including the 

aim of the intervention and the subgroup of interest.  For example, using the 

dichotomous approach it was found that those who reported unprotected sex 

were more likely to be unemployed.  If it was hypothesized that those who were 

unemployed actually desired to use condoms, but were less likely to use 

condoms due to their economic situation preventing them from obtaining 

condoms, a condom promotion intervention could be designed to examine this 

hypothesis.  Condoms and financial incentives could be given to those who are 
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unemployed.  The analysis of this intervention could entail the examination of 

whether those who were unemployed and took part in the intervention were more 

likely to become part of the group who reported no unprotected sex, post-

intervention.  This would provide information about whether socioeconomic 

conditions affect condom-using habits among male clients of FSWs.  Using the 

count approach in Chapter 2, male clients who reported sex with a male partner 

also reported a higher rate of unprotected sex with FSWs in Tijuana. As these 

male clients may have an average riskier profile than other male clients, a safer 

sex intervention could attempt to decrease the total amount of unprotected sex 

by male clients who report sex with male partners.  The analysis of this 

intervention would compare the rate of unprotected sex by intervention 

participants before and after the intervention.  This type of intervention could 

have the most efficacious and cost-effective outcome on transmission of HIV 

among male clients of FSWs in Tijuana because it draws its aims from the 

identification of a subgroup that reports more overall sexual risk. Other possible 

safer sex interventions among male clients of FSWs will be discussed in more 

detail in a later section presenting recommended interventions.  

Correlates of Self-efficacy for Condom Use  

 Chapter 3 of this dissertation used a hierarchical regression analysis to 

determine the correlates of self-efficacy for condom use among male clients of 

FSWs in Tijuana.  Identifying correlates of self-efficacy for condom use may 

provide insight into modifiable factors that can be used to design tailored 

interventions for this high risk group. The results of this analysis revealed that 
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several factors were associated with the outcome variable, which was the mean 

score of a five-item Likert-scale scored measure of the perceived ability of the 

participant to use condoms.  The following factors were found to be 

independently associated with higher self-efficacy scores: lower sexual sensation 

seeking scores, higher social support scores and higher outcome expectancies 

for negotiation of safer sex. 

 These results highlight psychosocial and psychosexual factors from SCT 

that may be directly associated with self-efficacy for condom use.  Theoretical 

models such as SCT permit testing multiple direct and indirect relationships 

between variables which might explain condom use within this high risk group of 

male clients.  However, researchers have not traditionally included personality 

variables such as sexual sensation seeking into SCT models.  In order to achieve 

a broader understanding of the factors that directly or indirectly influence self-

efficacy for condom use and condom use itself, it might be useful to examine 

additional psychosexual and psychosocial explanatory variables as part of 

theoretical frameworks in order to improve their conceptual basis [22].  To that 

end, Figure 1.1, which represents the guiding theoretical framework for Chapter 3 

of this dissertation, incorporates sexual sensation seeking as an example of 

personality characteristics that could be included in theoretical models or 

empirical examinations of the correlates of self-efficacy for condom use.    

Understanding the relationships between sexual sensation seeking and other 

variables within health behavior theoretical models could guide the development 

of intervention strategies to increase safer sex behavior. 
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 The finding that sexual sensation seeking was independently associated 

with  self-efficacy for condom use is consistent with findings from a study of 746 

young adults in the United States [23], which found, using structural equation 

modeling, that sexual sensation seeking was directly associated with self-efficacy 

for condom use. This result was unique in that no previous study has explored 

this relationship in male clients of FSWs. Other studies have found limited 

evidence for a direct association between sexual sensation seeking and condom 

use [24], indicating the need to explore the relationships between sexual 

personality variables, self-efficacy for condom use, and sexual behaviors through 

theoretically-informed multivariate models.   

The association that was found between higher social support and self-

efficacy for condom use are also unique to male clients.  However, research in 

Cameroon among youth aged 15-24 [25], in Bangladesh among FSWs [26], and 

in a study of students in the United States [27], showed similar results. As social 

support is an indispensible construct of SCT [28-29], interventions promoting 

social support may guide successful safer sex interventions among male clients 

of FSWs in Tijuana.   

The strongest association in our final model was between outcome 

expectancies for safer sex negotiation with condom use self-efficacy.  This 

finding corroborates the construction of SCT, which asserts that outcome 

expectancies are causally associated with self-efficacy [30-31].   Empirical 

findings also support this result.  Previous research examining unprotected sex 

among university students in the United States showed that 53% of the variance 
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in self-efficacy was explained via outcome expectancies [32].  With regards to 

these results, implications for intervention implementation are discussed in more 

detail below.  

Drug Scene Familiarity and Exposure to Gang Violenc e  

Chapter 4 of this dissertation used a survey and quantitative methods to 

determine the prevalence of drug scene familiarity and exposure to gang 

violence among residents in a rural community in the San Quintín Valley, Baja, 

Mexico.  The study used logistic regression to examine the association between 

drug scene familiarity and exposure to gang violence in this same population.  

Drug scene familiarity was measured by a summary variable combining the 

questions “do you know of a person or of a place in your community where you 

can get drugs if you wanted them?” and “do any of your friends use illegal 

drugs?”  Exposure to gang violence was measured using the question “Have you 

or anyone you know ever been hurt by someone in a gang?”  Results indicate 

that drug familiarity and exposure to gang violence may be a serious concern in 

this community, as 39% percent of participants reported drug scene familiarity, 

and over 40% reported exposure to gang violence.  In multivariate logistic 

regression modeling, exposure to gang violence was independently associated 

with being younger, having lived longer in the community, having a higher level of 

educational attainment, and drug scene familiarity.   

These findings suggest a close association between drugs and gang 

violence in this small community.   This study drew from the concept of exposure 

opportunities, which posits that increased availability of illegal drugs predicts drug 
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use initiation among some of those who have previously tried illegal drugs  [33-

34].  Available data show that drug availability is increasing in the border region 

[35] and may also be common in non-border areas [36] along coastal drug 

trafficking routes. Likewise, our results indicate that drug use and resulting harms 

may be increasing in rural Baja California, Mexico.  The theoretical framework for 

this analysis drew from the Drugs-Violence Nexus Theory, which was developed 

to explain the association between drugs and outcomes of violence among gang 

members [37-38].   Applying this theory to the population of the San Quintín 

Valley, over time, an elevated level of drug use, drug scene familiarity, and 

exposure to gang violence could become normative, whereby tolerance for these 

activities and behaviors would increase within this community [39-40].  Without 

longitudinal studies it is impossible to know if this is occurring, but prospective 

studies could determine whether this trend is occurring.  

The result that drug scene familiarity was associated the exposure to gang 

violence finds support in the global literature.  Studies from the United States [41-

42], Trinidad and Tobago [43], South Africa [44], Brazil [45], and Russia [46] 

have described associations between violence, gangs, and drugs. In rural 

settings in Mexico, this association has rarely been described [36].  However, 

given the increased levels of violence associated with drug cartel trafficking in 

Mexico [47], the opportunity for the spread of drug availability and related 

violence is evident.   

Other correlates of exposure to gang violence include a higher level of 

educational attainment, younger age, and living in the community longer. With 
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respect to education level, this variable contradicts past research, which found 

that lower levels of education were associated with gang activity [48].  This 

variable may serve as a proxy for greater exposure to the school setting, where 

gang recruitment and other gang-related activities may take place [44, 49-51].  If 

gangs are prevalent in schools, residents with more years of education would 

subsequently experience an increased exposure to gangs. Younger age is a 

common correlate of exposure to gangs [48, 52].  This finding presents an 

opportunity to implement gang prevention interventions among youth in this 

community.  Finally, living in the community longer was associated with exposure 

to gang violence.  This may indicate a familiarity with the social networks in the 

community.  Migrants from southern Mexico may be less integrated into the 

receiving community  and may therefore be less exposed to activities there [53].  

This study concludes that, in this region where drugs and gangs have not been 

previously reported and which is characterized by migration from poorer parts of 

Mexico, interventions are urgently needed to prevent the impacts of social harms 

that from manifesting in rural, non-border communities.  

Further interpretation and synthesis of results 

The results for the chapters in this dissertation can be synthesized a 

number of ways.  First, the results of Chapter 2 and Chapter 3 will be 

synthesized in order to reveal general interpretations related to male clients of 

FSWs in Tijuana.  The results of Chapter 2 reveal that both approaches to 

measuring unprotected sex identified being high during sex as a correlate, 

indicating that both the number of unprotected sex acts and reporting any 
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unprotected sex with FSWs was associated with substance use during sex.  This 

suggests that substance use may be influencing client behaviors and decision 

making, including possibly influencing unprotected sex.  In fact, a 2010 study 

among the same male clients in Tijuana found that both higher amounts of drug 

use and lower self-efficacy for condom use were associated with unprotected 

sex, indicating direct or indirect relationships between self-efficacy for condom 

use, substance use, and unprotected sex in this population [5].  While Chapter 3 

did not find that substance use or substance use during sex was directly 

associated with self-efficacy for condom use, it is still known that this is a 

population that engages co-occurring risky behaviors, including substance-using 

behaviors and sexual risk behaviors, and that these behaviors may be related.  

Therefore, it is important that any future study, or any reporting of results, or any 

future intervention take into account the possible relationship between these 

variables.  For example, studies examining the direct and indirect relationships 

between the correlates of self-efficacy for condom use and condom use in this 

population should account for substance use by either controlling for it or by 

testing the direct and indirect associations between substance use and the other 

variables of interest.  Furthermore, interventions attempting to prevent the 

transmission of HIV in FSWs and their male clients in Tijuana should consider 

that the success of safer sex interventions might be predicated on concurrent 

interventions that address substance use and/or substance dependence.  

Examples of possible interventions that contain components of safer sex and 

components for the decrease in substance use are discussed in detail in the 
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Recommended Interventions section that follows the Public Health Implications 

section. 

Next, the results from the two populations studied in the current 

dissertation – male clients of FSWs in Tijuana and members of a rural community 

in Baja California – will be synthesized to reveal interpretations that apply to both 

populations.  As mentioned in the introduction, while male clients of FSWs in the 

urban environment of Tijuana may not appear to be similar to a rural population 

consisting of mostly migrants in rural Baja California, there are similarities with 

regard to the findings from this dissertation.  The main similarity between the 

results found between these two populations may be that the prevalence of drugs 

in the respective communities may have important implications for the behaviors 

and health outcomes of these groups.  In Tijuana, the high prevalence of drug 

use has been previously documented [54], as it has on a whole for the state of 

Baja California Norte [55]. Less documentation of the drug availability in rural 

areas of Mexico has been shown until recently [47].  However, Chapter 4 found 

that drug scene familiarity was very common in the San Quintín Valley [1], 

indicating that drugs may be more common than has been previously suspected 

in rural communities in Baja California.  As mentioned, this elevated drug 

availability is caused by the narcotrafficking routes the run up the Pacific Coast of 

Mexico [56].  As is likely the case in Tijuana, the abundance of drugs could be 

connected with the elevated level of drug use there.  Drug using behavior, such 

as injection drug use, is associated with a number of adverse health outcomes, 

such as HIV transmission.  This occurs both directly, (e.g., as a result of injection 
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drug use), and indirectly, as a result of unprotected sex related to drug use.  If 

rural areas experience an increase in drug availability, as some data has 

indicated, these areas may be subject to the drug-related harms and negative 

public health outcomes that are occurring in such high numbers in Tijuana.  It 

should also be mentioned that much of the gang violence that occurs in Mexico is 

drug-related [57].  The past drug-related violence in Tijuana may serve as a 

model for other areas as to the acute nature of the morbidity and mortality that 

can arise from such interpersonal violence.  The negative public health outcomes 

related to this violence could also increase in rural Baja if drug availability 

increases.  

Each of these populations would benefit from programs that prevent the 

initiation of drug use in their respective communities.  Larger-scale interventions, 

such as policy-level interventions, could have an effect on both of these 

populations included in this dissertation. For example, a US policy that regulates 

illegal drugs could eliminate the need for a black market and could undermine the 

influence of the cartels, and possibly the underlying drug-related violence 

associated with the cartels [58].  This type of program recommendation is outside 

the scope of this dissertation, but future policy papers examining the public 

health implications of drugs and drug-related violence in Mexico may consider 

recommending this type of approach.  With regard to small-scale interventions, 

those that prevent the individual-level initiation of drug use in rural communities 

in the San Quintín Valley versus the types of interventions that could be used to 

treat individual drug dependence in Tijuana are fundamentally different, and 
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therefore require individual discussions.  These interventions are discussed 

further in the Recommended Interventions section.   

The theoretical approaches in Aims 2 and 3 may seem to present a 

quandary, insofar as the theory in Aim 2 focuses on social cognitive (i.e., 

individual level) factors and Aim 3 focuses on structural (i.e., community level) 

factors.  However, it can be argued that public health risk among high risk 

populations in Baja California could in fact be influenced by both individual-level 

and community-level factors.   One way to reconcile the differences between the 

two theoretical approaches would be by considering these results through a 

social ecological theoretical lens.  Social ecological theory was developed to 

explain the complex interrelations between various factors at the individual, 

relationship, community, and societal/structural levels [59]. 

An application of social ecological theory that could apply to both 

populations studied in this dissertation is the HIV Risk Environment Framework 

developed by Rhodes [60-61].  This framework was originally constructed to 

understand and reduce drug-related harm, especially HIV infection associated 

with drug injection [60].  Past research has found that HIV risk among male 

clients of FSWs in Tijuana is shaped by physical, social, economic, and political 

factors [62], including venues-based risk [63] and policies (e.g., deportation) [64]. 

Although it has not yet been documented in the San Quintín Valley, 

environmental factors at the macro- and micro-level could also affect the HIV risk 

environment.  
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To apply this framework to the male clients of FSWs in Tijuana, it was 

found in Aim 2 that socio-cognitive factors were associated with self-efficacy for 

condom use.  These socio-cognitive factors are individual-level factors that can 

be understood using individual-level theoretical frameworks for health behavior, 

such as Social Cognitive Theory.  Structural-level factors may also affect self-

efficacy for condom use and condom-using behavior among male clients of 

FSWs in Tijuana.  For example, in Aim 1, it was found that homelessness was 

associated with unprotected sex among male clients of FSWs. Therefore, it may 

be that a better understanding of self-efficacy for condom use and condom-using 

behavior could come from an examination of all levels of factors in the HIV risk 

environment, from the individual level to the structural level.   

In Aim 3, the concept of exposure opportunities, which states that social 

factors may explain hard drug use initiation, was used to illustrate how initiation 

may proceed in some individuals.  This social-level concept might seem to 

contradict the cognitive theories drawn upon in Aim 2. While social- and 

structural-level factors, such as the availability of drugs and the black market may 

influence drug use, individual-level factors may also influence drug use.  

Individual factors, such as genetic predisposition to use drugs and putative gene-

environment interactions may explain why some individuals initiate hard drug use 

whereas others do not.  Therefore, a broad framework encompassing risks at 

many levels, such as the HIV Risk Environment Framework [60] could enhance 

the understanding of HIV transmission risk among residents of farming 

communities in Baja California.  A framework that includes host factors and 
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micro- and macro-level factors relating to physical social, economic, and policy 

factors  may also faciltitate the identification of drug prevention interventions. 

These approaches are discussed in the Recommended Interventions section. 

 

STRENGTHS AND LIMITATIONS 

Causality 

 Although all three studies included in this dissertation use data from 

different sources, all sources of data are cross-sectional in nature, whereby data 

were collected at only one time point rather than longitudinally.  This means that 

the ability to imply causality is limited by the lack of temporality in the data.  As 

such, in Chapter 2, it cannot be inferred that being high during sex necessarily 

influences the number of unprotected sex acts with Tijuana FSWs among male 

clients of FSWs.  In Chapter 3, it was found that outcome expectations were a 

correlate of self-efficacy for condom use. However, it is impossible to determine 

which variable is upstream from which.  Bandura posits that, in SCT, self-efficacy 

influences outcome expectancies [30].  Empirical evidence exists for this 

premise. For example, in a study of 1380 college students in the United States, it 

was found that self-efficacy for condom use directly affected outcome 

expectancies, which in turn affected condom using behavior [65]. However, the 

evidence is mixed, and some studies contradict the assumptions of SCT that 

self-efficacy precedes outcome expectancies.  In a path model created by 

Wulfert & others, based on a study of college students, it was found that outcome 

expectancies influence self-efficacy for condom use. [32].  Substantial debate 
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regarding this issue prompted Williams to write a lengthy paper discussing 

implications for both sides of the argument [66]. He concluded that determining 

which construct is upstream is important because the placement may affect the 

development of safer sex interventions with the aim of influencing outcome 

expectancies or self-efficacy, and, in turn, safer sex behavior [66].  Examples of 

these interventions for male clients of FSWs are explored in the Recommended 

Interventions section below. Also, in Chapter 3, longitudinal design and structural 

equation modeling could be used determine the nature of the indirect and direct 

relationships among variables such as sexual sensation seeking, self-efficacy, 

and condom use.   

In Chapter 4, no causal inferences could be made to determine if drug 

scene familiarity was influencing exposure to gang violence, or vice versa.  It 

should be noted that, while the analysis from Chapter 4 examined drug scene 

familiarity and exposure to gang violence, the Drugs-Violence Nexus Theory that 

was used as a conceptual guide in Chapter 4 analysis instead relates specifically 

to the association between drug use and violence.  Nevertheless, causality in the 

relationship between drugs and violence has been under examination for 

decades without resolution [37].  Valdez and others have traditionally viewed this 

relationship as one in which drug use temporally precedes violent events [37-38].  

However, it could be hypothesized that gang violence occurs in communities 

when gangs are fighting to gain control of territory, and that drug use increases 

subsequently, after one gang begins supplying the community.  In the case of the 

association examined in Chapter 4, drug scene familiarity cannot be substituted 
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directly for actual drug use as specified by the Drugs-Violence Nexus Theory.  

However, future studies in this community may be able to ask more direct 

questions about drug use and the association with violence, using the Drugs-

Violence Nexus Theory as a theoretical framework.  In all three of the 

dissertation chapters mentioned above, the findings are the first of their kind 

within the respective populations.  As preliminary studies, they highlight the need 

for larger, time-dependent studies to better infer causality for the associations 

that were examined in this dissertation.   

Recall bias and self-reporting error 

 Given that all three studies included in this dissertation rely predominately 

on data that is self-reported by the participant rather than biological data, they 

are limited by recall bias and possible errors due to participants’ memory and the 

likelihood of participants supplying truthful information.  It should be mentioned 

that the data from Chapter 4 were extremely preliminary and the methodology 

and results cannot be compared to the rigor of the data collection instruments 

used in Chapters 2 and 3.  The instruments used in Chapters 2 and 3 were 

derived from piloted and validated questionnaires, whereas the questionnaire 

used in Chapter 4 did not originate from questions validated within the study 

population.  Therefore the source of study error may be very different, and this 

section is separated into sections separating Chapters 2 & 3 from Chapter 4. 

Chapters 2 & 3  

In Chapter 2, wherein two methods of analyzing measures of unprotected 

sex were compared, the outcome measure for both approaches relied on self-
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report data participants provided via surveys.  The participants were prompted to 

recall the total number of sex acts and the number of protected sex acts with 

FSWs in Tijuana during the four months prior to interview.  Some participants, 

particularly those who reported many acts of sex over four months, may be more 

likely to forget the total number of sex acts.  This is a differential misclassification 

bias, since those who engaged in more sex are more likely to forget the total 

number of acts of sex.  The directionality of this bias could either increase or 

diminish the reported effects, since those who report many acts of sex could 

either over- or underestimate the true number of acts of sex they engaged in 

during the study period. In order to minimize incorrect recall of sexual behavior, 

some investigators prefer diary or timeline feedback methods for collecting this 

type of data.  The potential loss due to recall in this study was minimized by only 

requesting participants to recall four months of behaviors rather than to recall six 

or more months.   

In Chapters 2 and 3, male clients of FSWs, who as a group use more 

drugs than the general population, were asked to recall their drug-using 

behaviors.  Self-report and recall can be diminished among drug users [18, 67], 

which is a differential misclassification compared to non-drug users. However, 

this misclassification could have an effect in either direction on the associations 

that were found, in that drug users could overestimate or underestimate their 

sexual behaviors.  The study staff was mindful of this limitation and attempted to 

decrease any barriers to memory by providing ample time in a comfortable 

supporting environment to allow participants to recall their behaviors.  Another 
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technique used to mitigate this limitation was to ask participants who were 

deemed too intoxicated to partake in the survey to return another day.  

Chapter 4 

 Several issues of recall and reporting were limiting in Chapter 4.  For one, 

some of the measures of drug use and violence depended on second-hand 

reporting of others’ behaviors, which may be less accurate than self-reporting.  

The possible errors in reporting can be considered non-differential 

misclassification because the second-hand reporters could have overestimated 

or underestimated the community behaviors, which could have increased or 

attenuated the effects found in this study.  Some themes in this questionnaire 

included sensitive questions. However, safety concerns prevented the team of 

researchers from asking about personal gang involvement and personal drug 

use.  Summary and second-hand variables were instead used to obtain 

information on community behaviors and perceptions.  Given the small size and 

interconnectedness of the community, participants may not have felt comfortable 

admitting to certain illegal behaviors. Social desirability bias may have decreased 

the reported frequency of some of the personal drug-use responses and personal 

experience with gang activity.  This differential misclassification would have 

attenuated the effects between violence and drug use.  As such, the use of 

second-hand variables reporting others’ behaviors may in fact have been an 

advantage in detecting truer effects, as more accurate information about 

community prevalence of behaviors could be collected than by asking about 

participants’ own behaviors.  



162 
 

 
 

Measurement 

 Similar to the limitations reported for self-report and recall, the rigor of the 

two-day pilot study in the San Quintín Valley cannot be compared with the rigor 

of the Tijuana male client studies. Many differences, including the limited training 

of data collectors, the use of non-validated studies, and the use of less-specific 

questions, among other differences, constitute these dissimilarities in rigor.  

Chapters 2 & 3 

In Chapters 2 and 3, these principal investigators and researchers have 

many years designing and implementing studies and surveys in Mexico within 

high risk populations. Still, the results and conclusions from these two chapters 

are limited by the strength of the objective measurements contained in the data 

and by the methodology of the studies.  In Chapter 2, the analysis of the count 

variable representing the total number of unprotected sex acts was not controlled 

for by using an offset term representing the total number of unprotected sex acts.  

This issue is more of an analytic decision based on the aims of the research 

more than a measurement issue, but it merits some explanation with regard to 

the difference in results that were obtained using the two different analytic 

methods.  The benefit of an offset term is that it would have standardized number 

of unprotected sex among clients, controlling for the exposure to unprotected 

sex.  This is sometimes preferred in studies utilizing a count variable outcome 

[68].  Since the number of unprotected sex acts was not controlled for in the 

dichotomous model, this offset term was excluded from the count model, which 

improved the ability to a compare two approaches by keeping them as similar to 
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each other as possible.  When this offset term was added to the count model, the 

variable measuring the number of FSWs visited was no longer significant, but 

there was no additional agreement between the results of the two analyses in 

terms of final model variables.   

In Chapter 3, the analysis of the correlates of self-efficacy for condom use, 

the use of scales to measure psychometric constructs was particularly important 

to accurately measure constructs of SCT.  To ensure the consistency of scales, 

the internal reliability was measured using Cronbach’s alpha.  The measurement 

of the alpha value for negative attitudes toward condoms (α=0.72) was 

considered “acceptable” according to Kline [69], but this internal reliability was 

borderline acceptable.  Dropping items from this scale did not improve its 

reliability.  An improved internal reliability could have permitted the ability to 

detect an association between self-efficacy for condom use.  Inversely, a low 

internal reliability may have limited the ability to measure this construct properly 

and could have led to an underestimation of associations.  This particular 

variable was not included in the final model, and it was determined that all other 

psychometric variables had alphas that ranged in the acceptable or better level. 

Chapter 4 

 Chapter 4 identified an association between exposure to gang violence 

and familiarity with the drug scene in a small community in rural Baja California.  

This study drew from the Drugs-Violence Nexus Theory, which outlines three 

typologies of violence that can emerge within the model.  Due to safety concerns, 

the survey did not specifically ask about the type of gang violence participants 
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had been exposed to. However, this study provided information for future 

qualitative studies that could identify possible themes related to the typologies of 

gang violence that are present in this community.   

Qualitative data were not collected in Chapter 4.  A mixed methods 

approach, which could contextualize quantitative findings, is recommended for 

future studies.  For example, during data collection we asked some participants 

to expand upon their perception that gang violence was a serious concern in the 

community.  Many of them iterated that gang members often frequent certain 

busy public spaces in the community, where they were able to use intimidation to 

control residents.  Meanwhile, some of these gang members sold drugs in these 

public spaces. A mixed methods study could provide richer information about the 

behaviors of these gang members in the San Quintín Valley.   

Due to the fact that most of the data in this study was collected on a 

Saturday, males were underrepresented because they were more likely than 

women to be working in the fields when the survey was conducted.  As males are 

more likely to be involved in gangs [70] and may be more likely to engage in 

violent behavior related to drugs [71],  gang violence, the oversampling of 

females could diminish the association between drug  familiarity and gang 

violence.   However, the study still reached its recruitment goal, and controlling 

for gender did not affect the associations for any of the variables in the final 

model. The potential for site differences was possible since recruitment occurred 

in the community and at the clinic.  However, differences were found on less than 

7% of variables by location, which could easily be explained by chance variation.   
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Generalizability  

 This dissertation includes two unique and hard-to-reach populations: male 

clients of FSWs in Tijuana and members of a mostly migrant, rural community in 

Baja California, Mexico.  In regards to the population of male clients of FSWs in 

Tijuana, caution should be used generalizing these results to other populations 

due to the specific characteristics of male clients of Tijuana.  These include a 

relatively high prevalence of HIV/STIs and high substance use and unique drugs 

(e.g., black tar heroin, methamphetamine) epidemic to the region.  The unique 

analyses from this dissertation should be replicated in other populations of male 

clients of FSWs to determine the similarities and differences among populations 

from other settings.  While the study in Chapter 4 may have limited 

generalizability outside of the San Quintín Valley, it does characterize the high 

availability of drugs in this community, which may be symptomatic of areas lying 

on drug trafficking routes in Mexico.  

 

PUBLIC HEALTH IMPLICATIONS 

Despite these limitations, this dissertation provides a close-up examination 

of two understudied and hidden high risk populations in Baja California, Mexico. 

Chapter 2 compares differences resulting from two divergent approaches to 

studying unprotected sex in male clients of FSWs in Tijuana. Since male clients 

may contribute disproportionately to the HIV/STI epidemic in Tijuana, studies 

examining correlates of their sexual behaviors may be important in developing 

interventions to reduce sexual risk behavior in this population.  Findings 
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contribute to clarification about when certain analytical techniques are 

appropriate in studies of unprotected sex.  Chapter 3 identifies factors that may 

influence self-efficacy for condom use, which has been shown to be an important 

correlate of unprotected sex in male clients of FSWs in Tijuana.  Drawing from 

SCT and its constructs, this study identifies factors which are theoretically 

important to designing successful behavioral change interventions.   

Chapter 4 contributes to the literature as the first study to determine the 

prevalence of drug use and familiarity and exposure to gang violence in a non-

border population in Mexico. As drug cartels maintain power over drug trafficking 

routes and drug-related violence expands into rural Mexico, this study informs 

researchers and policy makers about current levels of drugs and gang violence, 

and provides a starting point for gang- and violence-prevention interventions, 

which will be included in the discussion of other interventions below.  This 

dissertation sheds light on characteristics of two high risk populations in resource 

poor settings who are understudied, disenfranchised, and at risk for the public 

health harms implicit in the neglect of their current risky behaviors.   

 

RECOMMENDED INTERVENTIONS  

Chapter 2 of this dissertation focused on methodological issues in the 

analysis of two different types of measurements of unprotected sex in male 

clients of FSWs.  Based on the results of this comparison of methodological 

approaches, no specific recommendations were made for the high risk 

populations of male clients in Tijuana within the manuscript in Chapter 2.  
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However, below is an expansion of the general recommendations made in the 

manuscript, followed by specific recommendations for Chapters 2, 3, and 4. 

Safer sex interventions for male clients of FSWs 

 As was seen in the results of Chapter 2, the two analytical methods 

produced highly divergent results, in that only one correlate was common to the 

results of both approaches.  Accordingly, the use of one approach may identify 

potential factors associated with sexual risk that are not indicators when using 

the other approach.  Perhaps due to the fact that count dependent variables 

measure the amount of sexual risk, the literature shows that count variables are 

more often preferred for intervention research [9].  Dichotomous dependent 

variables have also been used to analyze the results of sexual behavioral 

interventions [72-73], but the vast majority of safer sex interventions have utilized 

a decrease in unprotected sex as the measure of intervention efficacy.  Among 

male clients of FSWs in Tijuana, it is recommended that analyses examining the 

efficacy of sexual risk interventions that aim to decrease the number of 

unprotected sex exposures  be conducted  using a count variable approach.  A 

difference in the number of unprotected sex acts, and therefore the total sexual 

risk, could be more easily detected using this approach.  

 As mentioned in Chapter 2, there are different meanings attached to 

measuring “any verses no unprotected sex” compared to measuring “more 

versus less unprotected sex.”  For example, while a count variable looks at the 

total amount of sexual risk among subgroups, looking at the correlates of any 

versus no unprotected sex identifies subgroups that have a tendency to use 
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condoms all the time versus less than all the time.  This permits a focus on the 

differences in these two categories of levels of sexual risk behavior.  According to 

the results of this dissertation Chapter 2, those who do not revisit the same FSW, 

or presumably visit many different FSWs, are more likely report no unprotected 

sex, or 100% condom use.  This approach is helpful in identifying a trait that may 

explain the reason for 100% condom use or the lack of condom use.  Inversely, 

those who report some unprotected sex are more likely revisit the same sex 

worker.  As specified in the results of Chapter 2, men who revisit FSWs may be 

more comfortable with not wearing condoms due to their familiarity with the FSW 

[6, 10].  This correlate was identified only by the dichotomous approach which 

may help explain why a male client does not participate in 100% condom use 

rather than explaining how much unprotected sex a client engages in with FSWs 

based on certain characteristics, as would be interpreted by the count approach. 

With regard to interventions related to the specific correlates of the two 

approaches used in Chapter 2, an intervention to reduce sexual risk based on 

the correlates of the dichotomous approach would be aiming to reduce 

unprotected sex to zero, or to increase condom use to one-hundred percent.  To 

continue the example from the previous paragraph, an intervention to increase 

condom use to 100% among male clients of FSWs in Tijuana might target those 

who revisit the same sex workers.  An educational module that emphasizes the 

possible risks of engaging in any unprotected sex with a FSW, regardless of the 

familiarity of the relationship that may exist between the client and FSW, could be 

effective.  Among those who are married or in a common-law relationship, 
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another correlate of unprotected sex using dichotomous approach in Chapter 2, 

emphasizing the risk of transmission from FSWs to the significant other via male 

clients could be another tactic to increase condom use.  On the other hand, using 

interventions to target correlates identified by the count approach would mean 

endeavoring to lower the total amount of sexual risk, and therefore, the total 

number of unprotected sex acts.  For example, those who report sex with a male 

sex partner have a higher relative rate of unprotected sex with FSWs in Tijuana.  

A targeted educational module as part of an intervention could remind individuals 

in this subgroup that every additional act of unprotected sex with a female sex 

worker represents an additional opportunity for HIV exposure, and that those 

living with their spouses could potentially be exposing their loved ones to an 

increased level of risk for HIV/STI transmission after every act of unprotected sex 

with FSWs.  

Assuming that these results were not affected by errors in measurement, 

the fact that each approach identified different correlates may have implications 

for intervention efficacy. For example, according to the results from Chapter 2, 

whether the data are analyzed using count or dichotomous approach would 

determine which variables are correlates of the outcome, and therefore 

potentially for which groups an intervention was effective.  Depending on which 

analytic approach is used, one group may be identified as benefiting from an 

intervention more than another group.  Since preliminary studies are often 

conducted to identify which risky subgroups are in need of interventions, the 

analytic approach taken may determine for whom the intervention targets, so the 
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research question should be decided beforehand.  In the case of male clients of 

FSWs, past research suggests that male clients of FSWs are important drivers of 

the HIV epidemic [74-77].  Studies identifying specific subgroups for interventions 

may therefore have major implications for resource allocation to groups that are 

potentially at more risk for HIV transmission, including male clients of FSWs.  For 

example, the results of the count approach found that those who reported having 

a recent male sex partner reported a higher rate of unprotected sex with FSWs in 

Tijuana.  It may be that those who have male sex partners therefore represent a 

subgroup with a higher total risk profile due to the average number of 

unprotected sex acts that they engage in.  Given that this correlate was identified 

only by the count approach and was missed by the dichotomous approach, 

resource allocation could be affected if a researcher only had the option of using 

the dichotomous approach.  The ignoring of those who report male sex partners 

could have the consequence of decreasing HIV prevention intervention 

effectiveness in male clients in Tijuana.  

 With regard to specific interventions for male clients of female sex 

workers, based upon findings from both Chapter 2 and Chapter 3, successful 

interventions targeted to those who use substances during sex, or to those who 

report both substance use and unprotected sex, could contain components of 

safer sex education and substance use education.  In Chapter 2, it was found 

that being high during sex was a correlate of reporting any unprotected sex and 

with reporting a higher rate of unprotected sex.  This suggests that being high 

during sex with a FSW during sex may be a major risk factor for unprotected sex 



171 
 

 
 

in male clients of FSWs in Tijuana.  Past studies have shown that high-risk men 

who combine drug use with sex are more likely to report a history of high-risk 

sexual activity, indicating a relationship between substance use during sex and 

unprotected sex [78].  Given that male clients of FSWs in Tijuana report high 

levels of substance use, including alcohol use, and heroin, cocaine, and 

methamphetamine use, along with high levels of unprotected sex, a coordinated 

intervention with safer sex components and substance abuse education or 

treatment components, could decrease transmission of HIV among male clients 

and their sexual partners.  Interventions to decrease substance use, for example, 

may have several benefits, as substance abuse is related both directly and 

indirectly to HIV infection among high risk males [79].  The substance use 

treatment and education platform represents an opportunity for those who are 

receiving one type of intervention to also receive a safer sex intervention 

concurrently.  For male clients who are not in substance abuse treatment 

programs, a harm reduction approach that urges men to reduce sexual risk 

during substance use may be appropriate [80].  This could take the form of in-

person educational sessions with interventionists or informational packets 

handed out to male clients. 

 Conceptualization of specific interventions for high-risk men who report 

both substance abuse and sexual risk behaviors have traditionally focused on 

men who have sex with men rather than on male clients of FSWs [80], but many 

of these ideas may be applicable, given the similarity in high risk behaviors.  

Targeted interventions for drug users who use specific types of substances may 
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be more successful than interventions targeting all substance users.  This is 

because there use of each type of drug (or alcohol) may elicit different 

mechanisms that cause those under the influence of drugs to engage in 

unprotected sex.  These include alcohol myopia and disinhibition, among other 

mechanisms  [81-82].  In fact, some clients may be using substances such as 

methamphetamine specifically in order to facilitate unprotected sex.  This has 

been seen in MSM populations in the literature [83], and it is thought that the 

high-risk male clients of Tijuana FSWs exhibit a similar risk profile to MSM [5].  

Targeting methamphetamine using male clients as a group to encourage the 

disentanglement of substance use from high risk sexual behaviors could be an 

effective intervention strategy [80].   

Also, targeting of Tijuana venues, where substance-using male clients 

combine substance use with sexual risk [63], may be a possibility, given the 

centralized nature of the sex work industry in Tijuana.  For example, interventions 

including condom use education and promotion, along with a substance use 

treatment component, could be implemented at venues that sell alcohol, are 

known as venues where drug use occurs, and are known to be venues for the 

sale of sex.  The interventions could be individual-level, using interventionists to 

conduct brief substance use awareness interventions either at the venue or at a 

future date outside of the venue.  The interventions could also be community-

level, which are discussed in more depth in subsequent paragraphs.  The 

outstanding feature is that these interventions would target male clients who 

report both substance use and unprotected sex, and could be more specifically 
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targeted based on drug of choice, route of administration, and sexual orientation 

[80].  

 Other types of venue-based interventions that address the HIV risk 

environment could also be incorporated.  For example, at the policy level, 

programs similar to the 100% Condom Use Program might be effective in 

increasing condom use among male clients and FSWs.  In Thailand, this 

program, which requires collaboration between local authorities, sex business 

owners, and sex workers and their clients, is thought to be responsible for an 

increase from 14% to 90% condom use among FSWs and clients.  This program 

is likely one of the main forces behind the decrease in HIV incidence in the 

countries that have implemented this policy [84].   

Past research on male clients in Tijuana has found that clients' HIV risks 

are shaped by physical, social, economic, and political factors [62], including 

venue-based risks, and that structural interventions in nightlife venues are 

needed to address venue-based risks [63].  A policy similar to the 100% Condom 

Use Program could be implemented in Tijuana, whereby the local health 

department would regulate venues to ensure that FSWs were engaging in 100% 

condom use.  In order for the venue to stay in business, its owners, operators, 

and FSWs would be required to agree to participate in 100% condom use.  The 

structure of this regulation is already in place, as the Tijuana health department 

already certifies FSWs to legally work in sex work by requiring HIV/STI testing.  

This program would be an extension of these existing operations.  An approach 

combining individual level, community-level, and structural level components to 
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affect the HIV risk environment in Tijuana might have the most impact on HIV 

prevention. 

 In discussing possible interventions for the results of Chapter 3, it should 

be reiterated that while the theoretical framework of Chapter 3 relied extensively 

on SCT, the major components of the theoretical model, including self-efficacy 

for condom use, outcome expectancies, social support, HIV knowledge, and 

others, are also shared by many other health behavioral theories when applied to 

HIV prevention, as specified in the introduction (Chapter 1) of this dissertation.  

Many of the interventions below, therefore, contain constructs common to several 

of these models and are not limited exclusively to the SCT-informed model that 

was tested in this dissertation.  Fisher & Fisher support the idea of utilizing 

elements of multiple theories in HIV interventions [29], while Kalichman, et al. 

found that the liberal use of many of these central constructs has been effective 

in HIV prevention interventions [85].  Successful HIV prevention interventions 

among high risk males included in a review by Kalichman, et al. included multiple 

group sessions focusing on the following components of health behavioral 

theories applied to HIV prevention: information, educational games, role playing, 

coping, social skills, cognitive skills, social support, and personal empowerment 

[85-90]. Applications of possible interventions for male clients of FSWs in Tijuana 

using several of these components are discussed in further detail below. 

 In Chapter 3, higher social support was found to be a correlate of higher 

self-efficacy for condom use among male clients of FSWs.  The findings indicate 

that components of SCT and other theories of behavioral change could be used 



175 
 

 
 

to design and implement interventions within this population. Social support, 

along health risk information, and risk-reduction and self-regulatory skills and 

maintenance, is one of the major components of HIV-related behavioral health 

interventions included in SCT and other theories that have been utilized for to 

influence change in HIV risk behaviors [29].  Higher social support may enhance 

learning opportunities that lead to correct condom use, which could influence the 

perceived ability to practice safer sex.  This suggests that social support could be 

included in the design of safer sex interventions for high risk populations such as 

male clients of FSWs.   

One example of leveraging social support to improve self-efficacy to 

prevent HIV infection is outlined by Bandura, 1990 [91].  This “community-

mediated” approach, which is a health promotion program rooted in and 

implemented by the community in which the intervention is taking place, is 

sustained through community ownership.  The success of this approach lies in 

harnessing community networks to influence knowledge and behavior patterns 

[91].  The community-mediated approach works by creating motivation for 

behavioral change, modeling of skills, and development of community norms, 

which in turn create social incentives for adopting safer sex behaviors such as 

condom use [91].  This approach can be tailored for specific subpopulations, and 

was successfully employed for HIV prevention in the MSM community.  In the 

case of male clients of FSWs in Tijuana, who are not nearly as cohesive a 

groups as some MSM networks, a community-mediated approach might utilize 

local community members with an interest in HIV prevention rather than actual 
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male clients of FSWs in Tijuana.  Community leaders could be taught to design 

and implement programs that disseminate health information on how to change 

condom behavior in order to create self-sustaining norms within the community 

[91].   

Due to the various levels of HIV risk inherent in the HIV risk environment 

in Tijuana, a multilevel approach to improving self-efficacy for condom use is 

recommended.  Among other activities, peer outreach at the individual and small 

group level could help reduce unprotected sex by improving HIV knowledge and 

motivation to use condoms. For example, bringing together groups of male 

clients of FSWs into an intervention mediated by an interventionist, community 

advocate, or a trained client, could foster peer discussion and communication 

about HIV/STI prevention [92].  This could be part of the greater community-

mediated social support program, and would be particularly effective if members 

of the peer group were deeply socially embedded members of the male client 

“community.”   

Another aspect that could be included in intervention design to increase 

self-efficacy for condom use for male clients of FSWs in Tijuana is to feature 

visual cues such as condom promotion billboards and signage [23].  Working 

within the already existing public health infrastructure in Tijuana, a media 

campaign could be highly effective in reaching male clients of FSWs.  Since sex 

work is partially regulated by the city, and the majority of sex work confined to a 

small zone in the center of Tijuana, billboards and posters with information about 

condoms could reinforce motivation to use them.  This program could operate 
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through city licensing, whereby venues that sell liquor in the central zone of 

Tijuana could be required to provide flyers about condom use at the entrance.  

Venues could also be required to hang posters that normalize condom use 

during sexual acts.  This structural intervention could have potentially beneficial 

effects for clients who are reticent to attend individual or group interventions or 

who are less connected to community networks.  Much of the sexual activity 

between clients and FSWs occurs in the street rather than in venues.  Public 

billboards displaying messages promoting condom use could also be displayed 

in the center of the busiest sex work areas.  This multilevel approach, including 

the individual, group, and community levels, would likely be more effective than 

an individual-only intervention approach. 

Social support has been empirically incorporated into health behavioral 

models in an effort to change condom use behaviors in a number of populations 

[28, 93].  A key construct of SCT and other models, self-efficacy for condom use, 

is believed to be influenced by social support [29].  Self-efficacy for condom use 

– the perceived ability to use condoms – is causally related to HV-related sexual 

behaviors such as unprotected sex. Therefore, interventions attempting to 

increase condom use have sometimes focused on the association between 

social support and self-efficacy for condom use.  While studies to date have 

examined the role of social support on self-efficacy for condom use among youth 

[25] and young adults [27], this association has not been examined among high-

risk heterosexual adult males prior to the study included in this dissertation as 

Chapter 3.  Considering the theoretical framework that informed this study, the 
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finding that social support is associated with self-efficacy for condom use in male 

clients of FSWs in Tijuana indicates that tailored interventions designed for this 

population could improve self-efficacy for condom use among male clients [94], 

especially if used alongside other constructs of health behavioral theories, 

including SCT [29].  

In Chapter 3, no association was found between HIV knowledge and self-

efficacy for condom use.  This finding could have resulted from the fact that the 

particular HIV knowledge scale that was used in this survey contained only two 

questions that pertained to condom use, while the majority of questions were in 

reference to antiretroviral treatment and possible modes of HIV transmission.  

Had the HIV knowledge scale contained more questions about HIV prevention 

related to condoms, a statistically significant association between HIV knowledge 

and condom use self-efficacy may have been found.  Nevertheless, HIV 

knowledge has been shown to influence self-efficacy for condom use in health 

behavioral models, which indicate that this knowledge is a key component in HIV 

behavioral interventions [29].  Given its inclusion into many health behavior 

theories, HIV knowledge should still be a component of safer sex interventions.  

HIV knowledge is low in some parts of urban Mexico [95], including among FSWs 

in the US-Mexico border region [10], suggesting that increasing knowledge could 

be integral to self-efficacy change in interventions. As previously mentioned, a 

safer sex intervention is more likely to be successful if it includes an informational 

component, skill-building and maintenance components, and a social support 

component [29] (see figure 1.1). 
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Sexual sensation seeking, another variable found to be associated with 

self-efficacy for condom use in the analysis in Chapter 3, is a personality trait 

characterized by the continued pursuit of novel sexual experiences [96]. While 

not originally a component of SCT or other health behavioral theories, sexual 

sensation seeking has been tested as a correlate of condom use and self-

efficacy for condom use in socio-cognitive models and in a behavioral 

intervention [97].  In this intervention, targeted messages especially designed for 

high sensation seekers were employed over five months, after which time 

condom use and self-efficacy for condom use increased among targeted 

participants. Such targeted interventions are recommended for male clients of 

FSWs in Tijuana.  It should be noted that male clients of FSWs may be more 

likely to be sexual sensation seekers than non-clients [98].  Therefore, targeted 

socio-cognitive interventions should take into account the likelihood of seeking 

novel sexual experiences that may influence self-efficacy for condom use [24].  

For example, if it is determined that male clients of FSWs in Tijuana are higher 

sexual sensation seekers than non-clients, Tijuana clients could be targeted 

using cognitive interventions that promote the use of condoms as a stimulating 

sexual activity to improve self-efficacy for condom use. 

Outcome expectancies were also associated with self-efficacy for condom 

use among male clients of FSWs.  The literature is mixed on whether outcome 

expectancies influences self-efficacy, or whether the inverse is true.   For 

interventions to be successful in the high risk male client of FSW population in 

Tijuana, it is important to know the directionality of the relationship between 
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outcome expectancies and self-efficacy for condom use.  If outcome 

expectancies precede self-efficacy for condom use, an intervention to improve 

self-efficacy could aim to overcome the negative expectancies associated with 

negotiating condom use with partners among sexually sensation seeking male 

clients by practicing dialogues for condom negotiation. If, however,  self-efficacy 

precedes outcome expectancies, then traditional theoretical safer sex 

intervention approaches, such as skill building involving effective methods of 

preventive behavior [29] (e.g., condom use), could be utilized.   

It has been suggested that the three most important factors influencing 

condom use behavior are outcome expectancies, self-efficacy for condom use, 

and social support for condom use [93]. Successful interventions utilizing SCT 

and other theories have found that using peer modeling and motivational 

modeling is an effective way to increase both outcome expectancies and self-

efficacy [28, 93, 99-100].  Together, the factors above represent central 

constructs in socio-cognitive models that explain behavioral change. Health 

behavioral constructs could be used as intervention targets for improving self-

efficacy for condom use, and ultimately, safer sex behavior. With the results of 

these studies of male clients of FSWs in Tijuana in mind, SCT and other health 

behavioral theories should guide future interventions within the male client 

population, which is at high risk for transmission of HIV.  

Drug/gang interventions for non-border Mexican comm unities 

 The results from Chapter 4 of this dissertation indicate that drug 

availability and gang violence may be high in rural, non-border communities 
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along drug trafficking routes.  While these data are preliminary, preventing gang 

and drug use initiation could be important in reducing harms associated with 

drugs and gangs in these communities.  In addition to decreasing possible 

morbidity and mortality, development of preventive interventions could be cost 

effective and could deter potential epidemics of drug and gang violence from 

becoming established in these communities. Before preventions are developed, it 

is recommended that more qualitative research be conducted in this region in 

order to characterize the nature of drug availability and gang violence.  Without a 

more nuanced understanding of the behaviors associated with gangs and drugs, 

these interventions could be ineffective. 

Gangs are usually urban by nature [44, 101-102]. Recent research has 

noted that gangs may be increasing in rural areas of the United States [103].  In 

the San Quintín Valley, results from this dissertation showed a high prevalence of 

exposure to gang violence in this rural community.  This being a novel result, 

evidence from Mexico concerning rural gangs is limited.  Applications of gang 

prevention interventions from the rural United States could possibly be extended 

to this rural area of Mexico. But without knowing the similarities and differences 

between rural gangs in the United States and Mexico, it is difficult to recommend 

specific interventions. As rural communities are often tightly knit, US gang 

prevention efforts have often relied on community unity in deterring gangs from 

conducting their activities in rural areas. Enforcement agencies have stressed 

community and family cooperation and pressure as a prevention measure [103]. 

In Chapter 4 it was found that younger individual in the San Quintín Valley who 
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had more education were more likely to have been exposed to gang violence.  If 

youth in the San Quintín Valley are being targeted for gang recruitment at 

schools, an approach conducting gang prevention interventions in the local 

school system communitywide could be essential to prevent the harms 

associated with gang violence. 

With regard to drug use prevention, The US Department of Justice reports 

that, in general, drug prevention interventions are less successful once illegal 

drug dependence becomes common in communities [104].  Therefore, 

intervention strategies should be implemented before the availability of illegal 

drugs becomes established within communities. Rural drug prevention 

interventions are often communitywide approaches to prevent substance abuse. 

These include school-based programs emphasizing the risks of illegal drugs and 

town forums to educate parents and community members about the harms of 

drug use.  Programs focusing on the interconnectedness and social cohesion 

within communities have shown success in preventing drug use initiation in rural 

areas in the United States [104].  Increasing supervised activities for youth, such 

as creating youth soccer leagues, and increasing drug trafficking law 

enforcement may also show positive effects on prevention of drug initiation [104]. 

Literature describing the relationship between drugs and gang violence in 

Mexico outside of the border region is rare. However, the drugs-violence nexus 

described by Valdez, et al. [37] may provide a framework for future interventions 

in small Mexican communities where a high availability of drugs and gang 

violence are co-occurring [37].  Drug use and gang activity could be addressed 
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together as toxic hazards that will introduce societal harms into the community.  

In a community that is characterized by poverty, the allure of drugs and gangs 

may seem appealing to the residents.  Prevention interventions that prevent the 

impact of social harms from manifesting in non-border communities should be 

considered.  

 

RECOMMENDATIONS FOR FUTURE RESEARCH 

Unprotected sex methodology 

In Chapter 2, two approaches to analyzing unprotected sex were explored 

using a population of male clients of FSWs in Tijuana.  As this chapter focused 

primarily on methodology, the recommendations made here suggest future 

research directions based on the results of this methodological study.  In studies 

focusing on sexual behavior, the research question dictates which analytical 

approach will be used.  Given that each approach is catered to answering a 

certain question, it may not benefit researchers to utilize more than one 

approach.  Using multiple techniques will produce a variety of answers, but these 

answers will likely include more than one set of results that may not be 

reconcilable.  Each approach is based on different assumptions and may identify 

different correlates.  With regard to the results from Chapter 2, it is recommended 

that researchers match their analytic approach to the research question that has 

been posed.  This approach will ultimately provide an answer that specifically 

addresses the unique characteristics of the population being investigated. The 

population of male clients of FSWs in Tijuana serves as a good example.  This 
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population reports a high mean number of unprotected sex acts and a high 

variation in the standard deviation of the number of sex acts. To understand 

factors related to the number of unprotected sex acts in this population, an 

approach that takes into account high variation in the dependent variable and the 

high number of zeros in the dependent variable would be a count approach using 

negative binomial regression.  A proper analytic approach facilitates a better 

understanding of the factors that may lead to increased transmission of HIV/STI 

within this high risk population.     

Analytical tools 

In Chapter 3, psychosexual and psychosocial correlates of self-efficacy for 

condom use were indentified among male clients of FSWs.  Due to the cross-

sectional design of the study and the analytic method utilized, the placement of 

the social support, sexual sensation seeking, and outcome expectations 

variables within the SCT theoretical framework was impossible to infer.  While 

some studies have conceptually mapped these variables, the evidence is mixed 

concerning which direct and indirect relationships ultimately affect self-efficacy 

and condom use.  The lack of conceptual placement of these variables 

represents a gap in the literature.  

Future analyses could employ structural equation modeling (SEM) to test 

multivariate models including the correlates of self-efficacy for condom use from 

Chapter 3, in order to better understand the nature of their direct and indirect 

relationships.  For example, past studies have found limited evidence for a direct 

association between sexual sensation seeking and condom use [24], indicating a 
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possible complicated relationship among sexual sensation seeking, self-efficacy 

for condom use, and unprotected sex.  Using theoretical models such as SCT, 

multiple direct and indirect relationships could be tested using SEM.  These 

analyses could provide a more nuanced understanding of the relationships 

between sexual sensation seeking and other variables within health behavior 

theoretical theories, and could also guide the development of successful 

intervention strategies.   

Based on the unknown nature of the relationships of the variables 

identified as correlates of self-efficacy for condom use, more complex  

moderation analyses could determine whether sexual sensation seeking 

moderates the relationship between self-efficacy for condom use and condom 

use.  The results of these analyses could identify specific groups (e.g., high 

sensation seekers) for which interventions aiming to increase self-efficacy may 

be more effective.   Likewise, given the implications for safer sex interventions, in 

order to determine causality in the relationship between outcome expectancies 

and self-efficacy for condom use, prospective studies using SEM are 

recommended.   

Specific to the population of male clients of FSWs in Tijuana, it has been 

reported that clients report a progressive increase in the proportion of 

unprotected sex acts over time with FSWs whom they have become increasingly 

familiar [6, 10].  The unprotected sex that accompanies this familiarity may 

represent a decrease in the level of perceived risk for HIV/STI transmission by 

male clients.  This perception may be an illusion, and any other partners of both 
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the FSW and the male client may be at increased risk of HIV/STI transmission 

due to the resulting sexual risk behaviors between FSW and client.  Finally, 

approximately 12% male clients of FSWs studied in Tijuana identify as gay or 

bisexual, indicating a possibility that these men are partaking in risky sexual 

behavior with men who have sex with men (MSM) and with FSWs, two high risk 

groups in Tijuana.  The nature of these possible relationships should be 

investigated in the future.  

Qualitative and mixed methods studies 

 In Chapter 4, the association between exposure to gang violence and drug 

scene familiarity was identified in a rural community in Baja California.  This 

study was the first of its kind to identify this relationship. While this study provided 

important information regarding the prevalence of gang violence and drug 

availability, there is a need to explore the context of these findings within the 

community.  Brief conversations with community members corroborated the 

finding that gang activity was common in the community.  Some residents 

commented that “cholos” (gang members) occupy certain areas of the 

community, and that residents avoid these areas out of fear of being attacked.  

Characterization of the types of gangs (i.e., street level gangs versus drug 

cartels) in the community and their connection to violence and drugs are areas 

for further exploration. Collection of qualitative data could elucidate the possible 

relationship between the larger cartels and the local, street-level gangs. 

 Regarding drug use and gang violence, a number of other future avenues 

for mixed methods research exist in the San Quintín Valley.  Future research 
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should seek to identify societal factors that are common to both the San Quintín 

Valley and other regions of the world where gang violence is problematic.  

Identification of these factors could permit interventions that have been 

successfully utilized elsewhere to be adapted to these communities. Further, 

based on the finding that exposure to gang violence is more likely among those 

who attend school, future studies could investigate the role of gangs in San 

Quintín Valley schools. Finally, researchers conducting further studies in the San 

Quintín Valley should consider examining the social networks within the 

community as a means of deducing levels of social isolation, community 

integration, and other potential correlates for gang exposure.  

 The results of the three dissertation chapters outlined in this discussion 

chapter highlight new and important findings among two high risk populations in 

Baja California, Mexico.  Further research using innovative analytic techniques, 

and qualitative, mixed methods, and prospective approaches is recommended to 

build on these results.  The identification of interventions to prevent the spread of 

gang violence, to prevent the initiation of and reduce the harms associated with 

drug use, and to prevent the transmission of HIV due to sexually risky behavior 

are also recommended for highly vulnerable populations in Baja California. 

 

CONCLUSIONS  

Given recent research that has identified male clients of FSWs as a 

possible bridge for HIV/STI transmission, and the rapid spread of drugs and 

violence outside of urban areas in Mexico, this dissertation presents preliminary 
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analyses among populations who are at high risk transmission of HIV/STIs and 

for drug- and violence-related harms in Baja California, Mexico.  The results of 

this dissertation indicate that different approaches to analyzing unprotected sex 

as an outcome in male clients of FSWs in Tijuana provide results that are unique 

to the approach used, and that psychosocial and psychosexual factors may 

influence self-efficacy for condom use within a SCT framework in this same 

population. Interventions to increase safer sex behavior and decrease HIV/STI 

transmission among male clients of FSWs in Tijuana may be enhanced by the 

incorporation of psychosocial and psychosexual variables into socio-cognitive 

behavioral change frameworks.  This dissertation study also found a high 

prevalence of drug scene familiarity and exposure to gang violence, and a 

relationship between the two among members of a rural, non-border community 

in the San Quintín Valley. Harms related to drug use and gang violence may be 

avoided by employing school-based interventions that prevent the further spread 

of these activities into rural communities.
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