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Abstract

Aims—To identify factors associated with time to initiation of (1) sex work prior to injecting
drugs, (2) injection drug use, and (3) concurrent sex work and injection drug use (i.e., initiated at
the same age) among female sex workers who currently inject drugs (FSW-IDU).

Design—~Parametric survival analysis of baseline data for time to initiation event.
Setting—Tijuana and Ciudad Juarez situated on the Mexico-U.S. border.
Participants—575 FSW-IDUs aged >18.

Measurements—Interview-administered surveys assessing context of sex work and injection
drug use initiation.

Findings—Nearly half (n=256) initiated sex work prior to beginning to inject, a third (n=163)
initiated injection first, and a quarter (n=136) initiated both sex work and injection drug use
concurrently. Low education and living in Ciudad Juarez accelerated time to sex work initiation.
Being from a southern Mexican state and initiating drug use with inhalants delayed the time to
first injection drug use. Having an intimate partner encourage entry into sex work and first
injecting drugs to deal with depression accelerated time to initiating sex work and injection
concurrently. Early physical abuse accelerated time to initiating sex work and injection, and
substantially accelerated time to initiation of both behaviors concurrently.

Conclusions—Among female sex workers who currently inject drugs in two Mexican-US
border cities, nearly half appear to initiate sex work prior to beginning to inject, nearly one third
initiate injection drug use before beginning sex work, and one quarter initiate both behaviors
concurrently. Predictors of these three trajectories differ, and this provides possible modifiable
targets for prevention.
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INTRODUCTION

Globally, considerable overlap between sex work and injection drug use behaviors has been
documented [1-5], with the prevalence of injection drug use among female sex worker
(FSW) populations ranging from 32% to 81% [2, 4-7]. Independently, injection drug use
and sex work can place individuals at risk for exposure to blood borne infections and
sexually transmitted infections (STI), but engagement in both behaviors elevates the risk
substantially. Little research on the factors that influence early sex work and injection drug
use initiation has been conducted among FSWs who also inject drugs (FSW-1DUs).

For women who engage in both sex work and injection drug use, three initiation trajectories
are possible: some may begin participating in sex work and then later begin injecting. Others
may initiate injection drug use first and subsequently begin sex work. Finally, some women
may initiate injection drug use and sex work around the same time. Influence from intimate
partners, prior drug use, and history of abuse were found to be associated with prior sex
work among current injection drug users (IDUSs) [1, 8]. IDUs may resort to sex work as an
income generating activity or to support their drug habit [3, 9]. These studies suggest that
trajectories may differ depending on whether individuals first initiated sex work or first
began injecting drugs, but little research has examined factors related to the temporal
sequence of sex work and injection drug use.

An examination of predictors of initiation into sex work and injection drug use needs to take
into account factors beyond the level of the individual that influence behavior. Our study
draws from the Rhodes’ et al. “risk environment” framework which theorizes drug related
harms as a product of both individuals and their environment [10] within two dimensions;
(1) type of environment (physical, social, economic, and policy), and (2) level of
environmental influence (micro and macro). The risk environment framework has been
applied to understanding HIV risk among populations of IDUs, FSWs, and clients of FSWs
[11-14] and can be extended to behaviors such as initiation of sex work and injection drug
use.

Tijuana, Baja California and Ciudad Juarez, Chihuahua are the largest Mexican cities along
the Mexico-U.S. border; both with unique HIV risk. In 2008, the proportion of FSW who
injected drugs in Tijuana and Ciudad Juarez was 14% and 22%, respectively. Compared to
non-injection drug using FSW, FSW-IDUs had significantly higher prevalence of HIV
(12.3% vs. 5.1%), syphilis (22.7% vs. 13.1%), gonorrhea (15.2% vs. 5.2%), and Chlamydia
(21.2% vs. 11.9%) [17]. Therefore, understanding factors that influence initiation of sex
work and injection drug use is particularly important in this subset of women, who are
disproportionately affected by HIV/STIs.

Herein, we examine how physical and social factors at the micro and macro levels of the risk
environment framework [10, 18] are associated with (1) time to first initiating sex work; (2)
time to first initiating injection drug; and (3) time to both injection drug use and sex work
initiation among women who first engaged in both behaviors at the same age. To guide our
analysis, we conceptualized explanatory variables applying the risk environment framework
[18, 19].

Specifically, we postulated the following: (1) pressure from drug using peers (micro-social
factor) would be associated with a shorter time to injection drug use initiation; (2) first
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trading sex to pay for drugs (micro-social factor) would be associated with a shorter time to
sex work initiation; and (3) having lived in more cities (macro-physical factor) would be
associated with a shorter time to initiating both sex work and injection drug use at the same
age. Given the intertwined nature of the relationship between sex work and injection drug
use, identifying characteristics and factors exogenous to the individual associated with
pathways to concurrent sex work and injection drug use may help to direct prevention
efforts to delay or prevent initiation of injection drug use and sex work.

Between November 2008 and July 2010, a total of 623 FSW-1DU were recruited using
convenience sampling from Tijuana (N=311) and Ciudad Juarez (N=312) into a behavioral
intervention study aimed at decreasing both risky injection and sexual behaviors, as
previously described [20, 21]. Briefly, targeted sampling techniques were used whereby
potential participants were approached by trained community outreach workers and if
interested, were referred to project offices or a mobile unit for eligibility screening.
Eligibility requirements included: being at least 18 years of age, having had unprotected
vaginal or anal sex with a male client during the previous month; having shared syringes or
injection paraphernalia (i.e. cookers, cotton, rinse water) within the past month; ability to
speak Spanish or English; ability to provide informed consent; and having no plans to move
out of the city in the next 12-months. Women were reimbursed $15 USD for their
participation in the baseline interview. Of the total sample of 623 FSW-1DU, 557 had
complete data on age of first sex work and injection drug use. The Institutional Review
Board of the University of California, San Diego and the Ethics Boards of the Tijuana
General Hospital and Universidad Autonoma de Ciudad Juarez approved all study protocols.

Data collection

We restricted this retrospective analysis to baseline data. We examined measures within four
domains: (i) baseline sociodemographic characteristics, (ii) context of first sex work, (iii)
context of first injection drug use, and (iv) contextual factors preceding both sex work and
injection drug use initiation.

Outcomes of interest: time to initiation

Participants were asked, “how old were you the first time you traded sex for money, drugs,
goods, foods, or housing” and “how old were you when you first injected drugs?” At the
time of the study, all participants engaged in concurrent sex work and injection behaviors.
Therefore, three temporal sequences or “initiation trajectories” of sex work and injection
drug use initiation were possible giving three main outcomes of interest: time from birth to
(1) first sex trade, (2) first injection drug use, and (3) first sex trade and first injection drug
use when these events happened at the same age.

Baseline socio-demographic characteristics

Sociodemographic variables included age, language proficiency (English, and Spanish),
years of education completed, marital status, and study location (Ciudad Juarez or Tijuana).

Context of first sex work initiation

Following the Rhodes et al. framework [10, 11], measures were conceptualized as different
types and levels of the risk environment (table 1). Micro-social level influences included
reasons and motivations for first trading sex, and what was promised at the time of first sex
trade. Reasons for first trading sex included: money to pay bills, money for drugs, money for
children’s needs, varying types of external pressure (e.g. pressure from spouse), and forced
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into sex work against one’s will. Participants were asked if they were promised anything in
exchange for sex and if so, what they were promised (e.g. money, drugs, housing, jewelry,
employment). Additionally, women were asked, “whose idea was it to trade sex” (e.g.,
“mine”, boyfriend, boss, family member (e.g. parent), husband, and stranger).

Context of first injection drug use

Factors within the micro-physical environment included physical location of first injection
drug use (e.g. own home, shooting gallery, park, jail/prison, etc.), and drug type first
injected. Micro-social environmental factors included who was present at time of injection
(e.g. alone, friend(s), sexual partner, sex worker, clients, etc.), and the reason for first
injection (e.g., drug-related reasons: deal with withdrawal, curious about high, cost of drugs,
etc.; or social influence: encouraged by friends, family, or spouse; or emotional reasons:
depressed, to deal with stress).

Contextual factors preceding both sex work and injection drug use

Contextual factors within the micro-physical environment included illicit drug use preceding
both sex work and injection drug use initiation (e.g., age of first use, type and administration
mode of illicit drug). Micro-social environmental factors included family drug involvement
and physical and sexual abuse history. Macro-physical environmental factors included
birthplace and migration history (e.g., number of cities lived). Contextual factors at the
micro-social environment included history of family drug use, and family involvement in
sex work.

Birthplace was collapsed into six regions: (1) Chihuahua, Mexico, (2) Baja California,
Mexico, (3) northern Mexican states excluding Baja California and Chihuahua (Sonora,
Coahuila, Nuevo Leon, Tamaulipas, Durango, Sinaloa), (4) central Mexican states (Nayarit,
Zacatecas, San Luis Potosi, Aguascalientes, Guanajuato, Querelaro, Hidalgo, Jalisco,
Colima, Michoacan, Mexico D.F. Tlaxcala, (5) southern Mexican states (Chiapas,
Campeche, Guerrero, Oaxaca, Puebla, Quintana Roo, Tabasco, Veracruz, Yucatan), and (6)
United States.

Statistical Analyses

Three separate time to event analyses were performed, one for each outcome trajectory,
examining factors influencing time to initiation using an accelerated failure time (AFT)
model [22]. This parametric survival model allows for more efficient estimates and smaller
standard errors over semi-parametric models by being able to specify the distribution of the
hazard function. Further, parametric models are not subject to the same limitations as semi-
parametric survival models when handling tied event times. For AFT models, the effect of a
covariate is expressed as either accelerating (shortening time to event; rate ratios >1) or
decelerating (lengthening time to event; rate ratios <1). Covariate effects are shown as time
ratios (TR) rather than hazard ratios, thus allowing for an interpretation on the time scale.

First, an unadjusted model for each of the three trajectories was constructed. For
multivariate models, variables were selected for inclusion in the models based a priori
hypotheses and statistical significance (p-value < 0.10) in bivariate analyses. Multivariate
models were constructed using a manual forward stepwise model building method. Age and
gender were explored as potential confounders. Fit diagnoses were assessed for each of the
three models by comparing Akaike’s information criterion (AIC) values across models with
identical covariates. The final multivariate model included only variables that had p-values <
0.05. We analyzed Schoenfeld residuals to assess the proportionality assumption and
evaluated goodness of fit using the likelihood ratio test. Models were stratified by study site
to explore possible modifying effects; no significant differences were found.
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RESULTS

Descriptives

Baseline Socio-demographics—Among 557 FSW-IDU, median age was 33 years
(interquartile range [IQR]: 28-40), and median years of education completed was 5 (IQR:
2-6 years) (Table 2). Median duration of time in sex work was 19 years (IQR: 15-24), with
the majority of participants currently working as street workers (88%). Median duration of
injection drug use was 20 years (IQR: 17-25), with heroin as the most common drug
injected in the past month. By study design, equal proportions were from Tijuana (n=279)
and Ciudad Juarez, Mexico (n=278).

Among the total sample, 46% (n=258) initiated sex work first, 29% (n=163) initiated
injection drug use first, and 24% (n=136) initiated both at the same age. Overall HIV
prevalence was 5%; 4% among those who initiated sex work first, 6% among those who
initiated injection drug use first, and 8% among those who began both at the same age
(p=0.13). Figure 1 shows the Kaplan-Meier curves for the unadjusted time to first initiation
event for each group.

Context of first sex work—The majority of women who initiated sex work first did so to
obtain money to pay for drugs (65%), or to pay for child’s needs (31%), decided “on their
own” (59%) or encouraged by a friend/acquaintance (28%) to first trade sex, and promised
either money (57%) or drugs (12%) (Table 2). Similarly, the majority of women who
initiated sex work and injection drug use at the same age first traded sex for money to pay
for drugs (64%), or to pay for child’s needs (35%), decided “on their own” (64%), and were
promised either money (64%) or drugs (15%).

Context of first injection drug use—The majority of women who first injected drugs
before engaging in sex work did so at someone else’s home (29%) or shooting gallery
(29%), first injected heroin (78%), or a combination of heroin and cocaine (12%), first
injected with a friend (87%), and because they were curious about the high (59%), felt peer
pressure (27%) or to deal with depression/anxiety (23%) (Table 2). For women who initiated
both sex work and injection at the same age, the majority first injected at someone else’s
house (36%) or in a hotel (26%), first injected heroin (77%) or a combination of heroin and
cocaine (10%), with a friend (83%), and because they were curious about the high (56%), to
help deal with depression/anxiety (32%), or because of external pressure from peers (28%).

Factors independently associated with time to initiation
Table 3 shows all univiarate associations across the three outcome trajectories.

Time to initiating sex work—Seven factors were found to be independently associated
with a shorter time to initiating sex work (Table 4) including younger age (adjusted [ad]]
Time Ratio (TR)=0.97 per 5-years, 95% confidence interval [CI]=0.95, 0.98), fewer years of
education (adj TR=0.97 per year, 95% Cl= 0.96, 0.98), using a stimulant as the first non-
injection drug used prior to first trading sex (adj TR=1.26, 95% CI=1.15, 1.37), first selling
sex to obtain money for their child’s needs (adj TR=1.08, 95% CI1=1.02, 1.14), experiencing
physical abuse (adj TR=1.08, 95% CI=1.02, 1.15), and currently living in Ciudad Juarez
(compared to Tijuana; adj TR=1.09, 95% CI=1.02, 1.16). Conversely, having a parent or
sibling who used illicit drugs was associated with longer time to initiating sex work (adj
TR=0.90, 95% CI=1.02, 1.16).

Time to first injection drug use—Five factors were independently associated with
initiating injection drug use prior to beginning sex work (table 5). Younger age (adj
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TR=0.94 per 5-years, 95% CI=0.92, 0.97), having previously used any non-injection drug
(adj TR=1.16, 95% CI=1.07, 1.25), and experiencing prior physical abuse (adj TR=1.08,
95% CI1=1.00, 1.17) were associated with a shorter time to first injection drug use initiation.
Inhalant use as the first illicit drug used and being born in a southern state in Mexico were
both associated with a longer time to first injection drug use (adj TR=0.85, 95% CI=0.76,
0.95, and 0.70, 95% CI= 0.51, 0.97 respectively).

Time to first sex work and first injection drug use at the same age—Factors
independently associated with a shorter time to initiating sex work and injection drug use at
the same age (table 6) included being younger (adj TR=0.92 per 5-years, 95% C1=0.90,
0.99), first trading sex because a regular partner/boyfriend/spouse encouraged it (adj
TR=1.29, 95% CI=1.05, 1.57), using a stimulant as their first illicit drug (adj TR=1.18, 95%
CI=1.06, 1.31), first injecting drugs to help deal with depression/anxiety (adj TR=1.08, 95%
Cl=1.00, 1.12), and experiencing prior physical abuse (adj TR=1.12, 95% CI=1.04, 1.22).

DISCUSSION

In this study of the context of sex work and injection drug use initiation in two Mexico-US
border cities, we found that nearly half initiated sex work prior to beginning to inject, nearly
one third initiated injection drug use before beginning sex work, and one quarter initiated
both sex work and injection drug use at the same age. Although the cross-sectional nature of
this study precludes inference of causality, we identified important differences among
women across these three trajectories. These findings may prove valuable when designing
targeted prevention efforts to delay or protect against initiation of sex work and injection
drug use.

As anticipated, early illicit drug use, particularly early stimulant use was associated with an
accelerated time to initiation across all three groups. These findings contribute to a growing
body of literature illustrating the multiple downstream risks associated with early stimulant
use among women. For example, early crack use and methamphetamine use are associated
with engaging in survival sex [23], while early cocaine and crystal methamphetamine use
increases risk for later injection drug use [24], and for initiating injection drug use at a
younger age [25].

In contrast, for women who initiated injection drug use first, we found that prior inhalant use
delayed the time to first injection. The accessibility and inexpensiveness of inhalants make
them the most commonly used drug by adolescents in Mexico [26] and may be one reason
why we found a delayed time to first injection among users. Although our findings suggest
that early illicit drug use shortens time to subsequent sex work and injection drug use
initiation, there may be a window of opportunity to alter this trajectory.

For women who initiated sex work prior to first injecting drugs, markers of vulnerability
such as low levels of education, early exposure to physical abuse, and the perceived need to
engage in sex work to obtain money for their child’s needs were independently associated
with an accelerated time to initiating sex work. Previous studies in the Mexico-U.S. border
region report that high proportions of sex workers have children (approximately 95%) and
these women are the primary economic provider for their families [27, 28]. Similarly, a
mixed methods study of current sex workers in Nagaland, India reported 45% of women
beginning sex work did so to obtain money to support themselves or their family [29].

Our findings encourage the examination of interventions such as micro-finance programs for
women that could provide economic alternatives to sex trade. In addition, a continued
emphasis on increasing women’s access to family planning programs and avenues for
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women to access free or reduced cost contraception may further empower women to control
when and how many children they have. To our knowledge, no studies have shown a direct
association between increased education and a lower likelihood in entering sex work.
However, some literature suggests that encouraging young girls to stay in school could
reduce their risk for future participation in sex work [30, 31], and drug use [32] by
increasing their economic empowerment. Even a small increase in educational attainment
can have a large impact on economic opportunities available to young women [33, 34].
Oportunidades, a governmental social assistance program in Mexico designed to provide
cash payments to families in exchange for regular school attendance within rural areas, has
been shown to reduce poverty and improve health and education [35, 36]. However, these
programs may not be reaching vulnerable populations in urban settings, especially along the
Mexico-U.S. border.

Being born in a southern Mexican state greatly delayed time to first injection drug use
among those who did so before beginning sex work. FSW who migrated to Baja California
were at lower risk for STI acquisition compered to women born in Baja California [38].
Additionally, recently relocated female IDU had lower odds of being HIV-positive than
female IDU who had been born in the city [37]; however, this protective effect diminished
for every year women lived in Tijuana [37]. Migration and mobility have been shown to
influence drug use behaviors in Tijuana and Ciudad Juarez at the macro level by influencing
the availability of drugs, and at the micro level by changing peer-networks [15, 39]. Within
our study, the majority of women who moved from a Southern state migrated because their
family relocated there or to seek economic opportunities. Often, planned moves happen in a
context of stability, which may explain the delayed initiation of injection drug use [37].

Micro-social level factors pertaining to intimate partner relationships and abuse were
associated with a shorter time to concurrent initiation of sex work and injection drug use.
Having an intimate partner encourage them to begin sex work was associated with
concurrent initiation of sex work and injection drugs. Consistent with literature showing that
childhood physical and sexual abuse places females at higher risk for subsequent illicit drug
use and vulnerability for initiating sex work [40-43] and injection drug use [44], we found
early physical abuse to be associated with shorter time to initiation across all groups. A
substantially shorter time to initiation was observed for women who initiated both sex work
and injection at the same age; the majority of whom experienced this abuse from a boyfriend
or spouse. One of the many effects of abuse is intense and long term depression [45-47]
which may provide context for our finding that women who first injected drugs to help deal
with feelings of depression experienced a shorter time to initiation of both sex work and
injection drug use at the same age. These findings suggest the need for programs to help
women cope with the trauma associated with childhood abuse and intimate partner violence
along with the need for mental health treatment.

Several limitations must be taken into account in the interpretation of these results. Of
primary importance is that this is a post-hoc analysis using baseline data from a longitudinal
study of current FSW-1DU. Because of this we lacked information on time-dependent
covariates such as early childhood and adolescent measures of peer-networks, homelessness,
and family characteristics. The small sample size may also have limited our power to detect
some associations. Second, misclassification may have influenced all three subgroups and
thus may bias our estimates toward the null. It is unlikely that misclassification severely
biased our results since we did observe different correlates across the three groups
examined. Future longitudinal mixed methods studies examining different trajectories of sex
work initiation and stages of illicit drug use are needed to investigate the role of other
modifiable factors that influence the initiation and temporality of both behaviors.

Addiction. Author manuscript; available in PMC 2014 January 01.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Morris et al.

Page 8

Acknowledgments

Th

e authors gratefully acknowledge the contributions of study participants and staff: pro-COMUSIDA, Prevencasa,

and UCSD for assistance with data collection; Centro Nacional para la Prevencién y el Control del VIH/SIDA
(CENSIDA); and Instituto de Servicios de Salud de Estado de Baja California (ISESALUD). We value the
comments and mentorship from Drs. Melanie Rusch, Richard Garfein, John Clapp, Elva Arredondo, Monica
Ulibarri, and Jennifer Evans and Drs. Jay Silverman, Argentina Servin, and Shira Goldenberg for their
contributions to the discussion. This research was funded by the National Institute on Drug Abuse (NIDA)
R01DA023877, and RO1DA023877-02S2.

References
1.

10

11.

12.

13.

14.

15.

16.

Kerr T, Marshall BD, Miller C, Shannon K, Zhang R, Montaner JS, et al. Injection drug use among
street-involved youth in a Canadian setting. BMC Public Health. 2009; 9:171-178. [PubMed:
19493353]

. Shannon K, Kerr T, Bright V, Gibson K, Tyndall MW. Drug sharing with clients as a risk marker

for increased violence and sexual and drug-related harms among survival sex workers. AIDS Care.
2008; 20:228-34. [PubMed: 18293134]

. Strathdee SA, Philbin MM, Semple SJ, Pu M, Orozovich P, Martinez G, et al. Correlates of

injection drug use among female sex workers in two Mexico-U.S. border cities. Drug Alcohol
Depend. 2008; 92:132-40. [PubMed: 17714888]

. Tran TN, Detels R, Long HT, Lan HP. Drug use among female sex workers in Hanoi, Vietnam.

Addiction. 2005; 100:619-25. [PubMed: 15847619]

. Chen XS, Yin YP, Liang GJ, Gong XD, Li HS, Poumerol G, et al. Sexually transmitted infections

among female sex workers in Yunnan, China. AIDS Patient Care STDS. 2005; 19:853-860.
[PubMed: 16375618]

. van den Hoek JA, van Haastrecht HJ, Scheeringa-Troost B, Goudsmit J, Coutinho RA. HIV

infection and STD in drug addicted prostitutes in Amsterdam: potential for heterosexual HIV
transmission. Genitourin Med. 1989; 65:146-150. [PubMed: 2788121]

. Weber AE, Boivin JF, Blais L, Haley N, Roy E. HIV risk profile and prostitution among female

street youths. J Urban Health. 2002; 79:525-535. [PubMed: 12468672]

. Miller CL, Strathdee SA, Kerr T, Li K, Wood E. Factors associated with early adolescent initiation

into injection drug use: implications for intervention programs. J Adolesc Health. 2006; 38:462—
465. [PubMed: 16549314]

. DeBeck K, Shannon K, Wood E, Li K, Montaner J, Kerr T. Income generating activities of people

who inject drugs. Drug and Alcohol Dependence. 2007; 91:50-56. [PubMed: 17561355]

. Rhodes T. The ‘risk environment’: a framework for understanding and reducing drug-related harm.
The International Journal of Drug Policy. 2002:85-94.

Rhodes T, Singer M, Bourgois P, Friedman SR, Strathdee SA. The social structural production of
HIV risk among injecting drug users. Social Science & Medicine. 2005; 61:1026-1044. [PubMed:
15955404]

Strathdee SA, Lozada R, Pollini RA, Brouwer KC, Mantsios A, Abramovitz DA, et al. Individual,
social, and environmental influences associated with HIV infection among injection drug users in
Tijuana, Mexico. J Acquir Immune Defic Syndr. 2008; 47:369-376. [PubMed: 18176320]
Goldenberg SM, Strathdee SA, Gallardo M, Rhodes T, Wagner KD, Patterson TL. “Over here, it’s
just drugs, women and all the madness”: The HIV risk environment of clients of female sex
workers in Tijuana, Mexico. Soc Sci Med. 2011; 72:1185-1192. [PubMed: 21414702]

Shannon K, Kerr T, Allinott S, Chettiar J, Shoveller J, Tyndall MW. Social and structural violence
and power relations in mitigating HIV risk of drug-using women in survival sex work. Soc Sci
Med. 2008; 66:911-921. [PubMed: 18155336]

Ramos R, Ferreira-Pinto JB, Brouwer KC, Ramos ME, Lozada RM, Firestone-Cruz M, et al. A tale
of two cities: Social and environmental influences shaping risk factors and protective behaviors in
two Mexico-US border cities. Health Place. 2009; 15:999-1005. [PubMed: 19464228]

Patterson TL, Mausbach B, Lozada R, Staines-Orozco H, Semple SJ, Fraga-Vallejo M, et al.
Efficacy of a brief behavioral intervention to promote condom use among female sex workers in

Addiction. Author manuscript; available in PMC 2014 January 01.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Morris et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Page 9

Tijuana and Ciudad Juarez, Mexico. Am J Public Health. 2008; 98:2051-2057. [PubMed:
18799768]

Strathdee SA, Lozada R, Semple SJ, Orozovich P, Pu M, Staines-Orozco H, et al. Characteristics
of female sex workers with US clients in two Mexico-US border cities. Sex Transm Dis. 2008;
35:263-268. [PubMed: 18032996]

Strathdee SA, Hallett TB, Bobrova N, Rhodes T, Booth R, Abdool R, et al. HIV and risk
environment for injecting drug users: the past, present, and future. Lancet. 2010; 376:268-284.
[PubMed: 20650523]

Rhodes T, Lilly R, Fernandez C, Giorgino E, Kemmesis UE, Ossebaard HC, et al. Risk factors
associated with drug use: the importance of ‘risk environment’. Drugs-Education Prevention and
Policy. 2003; 10:303-329.

Strathdee SA, Lozada R, Martinez G, Vera A, Rusch M, Nguyen L, et al. Social and Structural
Factors associated with HIV Infection among Female Sex Workers who Inject Drugs in the
Mexico-US Border Region. PL0S One. 2011; 6:e19048. [PubMed: 21541349]

Morris MD, Case P, Robertson AM, Lozada R, Vera A, Clapp JD, et al. Prevalence and correlates
of ‘agua celeste’ use among female sex workers who inject drugs in Ciudad Juarez, Mexico. Drug
Alcohol Depend. 2011; 117:219-225. [PubMed: 21441001]

Hosmer, D.; Lemeshow, S. Applied survival analysis: regression modeling of time to event data.
Hobeken, New Jersey: John Wiley & Sons, Inc; 1999.

Chettiar J, Shannon K, Wood E, Zhang R, Kerr T. Survival sex work involvement among street-
involved youth who use drugs in a Canadian setting. Journal of Public Health. 2010; 32:322-327.
[PubMed: 20061578]

Fuller CM, Vlahov D, Arria AM, Ompad DC, Garfein R, Strathdee SA. Factors associated with
adolescent initiation of injection drug use. Public Health Rep. 2001; 116(Suppl 1):136-145.
[PubMed: 11889281]

Hadland SE, Kerr T, Marshall BD, Small W, Lai C, Montaner JS, et al. Non-injection drug use
patterns and history of injection among street youth. Eur Addict Res. 2010; 16:91-98. [PubMed:
20130409]

Villatoro J, Gutiérrez M, Quiroz N, Moreno M, Gaytan L, Gaytan F, et al. Encuesta de estudiantes
de la Ciudad de México 2006. Prevalencias y evolucion del consumo de drogas [Survey of
students in Mexico City 2006. Prevalence and trends of drug use]. Salud Mental. 2009; 32:287—
297.

Ulibarri MD, Strathdee SA, Patterson TL. Sexual and drug use behaviors associated with HIV and
other sexually transmitted infections among female sex workers in the Mexico-US border region.
Curr Opin Psychiatry. 2010; 23:215-220. [PubMed: 20308903]

Bucardo J, Semple SJ, Fraga-Vallejo M, Davila W, Patterson TL. A qualitative exploration of
female sex work in Tijuana, Mexico. Arch Sex Behav. 2004; 33:343-351. [PubMed: 15162080]
Bowen KJM, Dzuvichu B, Rungsung R, Devine AE, Hocking J, Kermode M. Life Circumstances
of Women Entering Sex Work in Nagaland, India. Asia Pac J Public Health. 2010; 23:843-851.
[PubMed: 20460288]

Weber AE, Boivin JF, Blais L, Haley N, Roy E. Predictors of initiation into prostitution among
female street youths. J Urban Health. 2004; 81:584-595. [PubMed: 15466840]

Kramer LA, Berg EC. A survival analysis of timing of entry into prostitution: The differential
impact of race, educational level, and childhood/adolescent risk factors. Sociological Inquiry.
2003; 73:511-528.

Diaz T, Vlahov D, Edwards V, Conover S, Monterroso E. Sex-specific differences in
circumstances of initiation into injecting-drug use among young adult Latinos in Harlem, New
York. City, AIDS and Behavior. 2002; 6:117-122.

Johnson LF, Dorrington RE, Bradshaw D, du Plessis H, Makubalo L. The effect of educational
attainment and other factors on HIV risk in South African women: results from antenatal
surveillance, 2000-2005. AIDS. 2009; 23:1583-1588. [PubMed: 19521233]

Hargreaves, J.; Boler, T. ActionAid. London: 2006. Girl Power-- The Impact of Girls” Education
on HIV and Sexual Behaviors; p. 23-25.

Braine T. Reaching Mexico’s Poorest. Bulletin of the World Health Organization. 2006; 84:1.

Addiction. Author manuscript; available in PMC 2014 January 01.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Morris et al.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 10

World Bank. Mexico’s Oportunidades Program. 2006.

Strathdee SA, Lozada R, Ojeda VD, Pollini RA, Brouwer KC, Vera A, et al. Differential effects of
migration and deportation on HIV infection among male and female injection drug users in
Tijuana, Mexico. PL0oS One. 2008; 3:2690. [PubMed: 18665250]

Ojeda VD, Strathdee SA, Lozada R, Rusch ML, Fraga M, Orozovich P, et al. Associations between
migrant status and sexually transmitted infections among female sex workers in Tijuana, Mexico.
Sex Transm Infect. 2009; 85:420-426. [PubMed: 19188211]

Brouwer KC, Lozada R, Cornelius WA, Firestone Cruz M, Magis-Rodriguez C, Zuniga de Nuncio
ML, et al. Deportation along the U.S.-Mexico border: its relation to drug use patterns and
accessing care. J Immigr Minor Health. 2009; 11:1-6. [PubMed: 18247117]

Barnes JE, Noll JG, Putnam FW, Trickett PK. Sexual and physical revictimization among victims
of severe childhood sexual abuse. Child Abuse Negl. 2009; 33:412-420. [PubMed: 19596434]

Emusu D, Ivankova N, Jolly P, Kirby R, Foushee H, Wabwire-Mangen F, et al. Experience of
sexual violence among women in HIV discordant unions after voluntary HIV counselling and
testing: a qualitative critical incident study in Uganda. AIDS Care. 2009; 21:1363-1370.
[PubMed: 20024712]

Stoltz JA, Shannon K, Kerr T, Zhang R, Montaner JS, Wood E. Associations between childhood
maltreatment and sex work in a cohort of drug-using youth. Soc Sci Med. 2007; 65:1214-1221.
[PubMed: 17576029]

Loza O, Strathdee SA, Lozada R, Staines H, Ojeda VD, Martinez GA, et al. Correlates of early
versus later initiation into sex work in two Mexico-U.S. border cities. J Adolesc Health. 2010;
46:37-44. [PubMed: 20123256]

Roy E, Haley N, Leclerc P, Boudreau JF, Boivin JF. Risk factors for initiation into drug injection
among adolescent street youth. Drugs-Education Prevention and Policy. 2007; 14:389-399.

Roberts TA, Klein JD, Fisher S. Longitudinal effect of intimate partner abuse on high-risk
behavior among adolescents. Arch Pediatr Adolesc Med. 2003; 157:875-881. [PubMed:
12963592]

Zust BL. Partner violence, depression, and recidivism: the case of incarcerated women and why we
need programs designed for them. Issues Ment Health Nurs. 2009; 30:246-251. [PubMed:
19363729]

Zlotnick C, Johnson DM, Kohn R. Intimate partner violence and long-term psychosocial
functioning in a national sample of American women. J Interpers Violence. 2006; 21:262-275.
[PubMed: 16368765]

Addiction. Author manuscript; available in PMC 2014 January 01.



Morris et al. Page 11

107 Median timeto  Median time to
first sex work first injection
Initiation group {}ar) {(1aR)
K] :
- : Initiated sex wark first 23{18-29) nfa
i : Initiated injection first nfa 20{18-27)
08 E Initiated both at same age 18 {16-23) 18 {16-23)
-

07
T 06
2
g
3
w05
§
2 04

03

02

Overall p-value £ 0.0001
0.1 wwnmmn=== Initiated sex work first (n=258)
Initiated injection first {(n=163)
— — ——Initiated both at same age (n=136) 0oL FEiMiaeea. XXITTT}
00 )
B I o B o e S S S S B S A e e o e e e o o
0 10 .1} 30 40 50

Time in years

Figure 1.
Kaplan-Meier of observed time from birth to event of interest across three initiation groups.
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Table 1

Explanation of Measures within Risk Environment™

Micro-environment M acr o-environment

Motivations for first trading sex
Person first injected drugs with
Social Risk Factors o
Reasons for first injecting drugs
Early family drug involvement
Early physical or sexual abuse
Location of first injection drug use Birthplace
Physical Risk Factors L o
Type of drug first injected Migration history

Ilicit drug use prior to both sex work and injection initiation

*
Adapted from the Rhodes Risk Environment Framework
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Page 13

Summary of demographic characteristics for baseline sociodemographics, circumstances surrounding sex
work initiation, and injection drug use initiation among 557 FSWSs who inject drugs overall and stratified by

initiation trajectories.

Temporal sequence of initiation events

Initiated Initiated both
Initiated sex injection drug eventsat the
work first usefirst same age
Characteristic Overall sample (N=557) (N=258) (N=163) (N=136)
Baseline sociodemogr aphics
Median age in years (IQR) 33 (28-40) 33(27-41) 35 (29-41) 31 (26-37)
Speaks English 157 (28) 66 (25) 64 (39) 27 (20)
Mean highest year of school completed (IQR) 5 (2-6) 5 (2-6) 7 (5-9) 6 (5-9)
Married/common law 217 (39) 99 (38) 60 (37) 58 (42)
Born outside of study city 336 (59) 160 (62) 104 (63) 72 (53)
City of residence
Tijuana 279 (50) 127 (50) 90 (11) 62 (46)
Ciudad Juarez 278 (49) 131 (51) 73 (44) 74 (55)
HIV positivef 30(5) 9(4) 10 (6) 11 (8)
Context of sex work initiation
Main Reason first traded sex
Money for drugs 357 (64) 167 (65) 86 (64)
Money for child’s needs 179 (31) 81 (31) 48 (35)
Whose idea for you to first trade sex?
own 341 (61) 151 (59) 86 (64)
Boyfriend/husband 22 (3) 9(3) 5(4)
Friends/acquaintance 158 (28) 77 (30) 37 (27)
Promised anything in exchange for sex the first time, 412 (74) 191 (74) 110 (81)
even if you didn’t get it?
Among those promised something, What did you
obtain in exchange for sex the first time?
Drugs 80 (14) 32(12) 21 (15)
Money 316 (57) 147 (57) 87 (64)
Context of injection drug useinitiation
Physical location when first injected
At your home/parent’s home 84 (15) 30 (19) 20 (15)
At someone else’s home 166 (30) 48 (29) 48 (36)
Shooting gallery 78 (14) 24 (29) 14 (10)
Hotel/Rented Room 153 (27) 31 (19) 36 (26)
Jail or prison 11(2) 5(3) 1(<1)
Drug first injected
Heroin 429 (78) 125 (78) 106 (77)
Cocaine or crack 33(6) 8 (5) 8 (6)
Speedball (cocaine and heroin) 47 (9) 18 (12) 13 (10)
Methamphetamine 29 (5) 6 (1) 5(1)
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Temporal sequence of initiation events
Initiated Initiated both
Initiated sex injection drug eventsat the
work first usefirst same age
Characteristic Overall sample (N=557) (N=258) (N=163) (N=136)
All reasons first injected
External pressure from friends, family, partner 141 (25) 44 (27) 37 (28)
Depressed or stressed out 154 (28) 37(23) 44 (32)
| was curious about the high 326 (59) 96 (59) 76 (56)
Who did you inject with the first time?
Friend 476 (86) 141 (87) 112 (83)
Spouse/partner 71(13) 18 (11) 20 (14)

fHIV results based on confirmation using Western Blot and HIV-1 enzyme immunoassay.
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Table 3

Unadjusted models for factors associated with time to initiation for women who initiated sex work prior to
injecting, women who initiated injection drug use prior to sex work, and women who initiated both sex work
and injection drug use at the same age.

Timeto initiation of

1X31-)ewiarems 1X31-){Jewtsremg

1Xa1-)1ewa1ems

Timetofirst sex work and injection
Timeto first sex injection drug use ™™ drug use at same
work”™ (N=258) (N=163) age”™™ (N=136)

TR (95% ClI)

TR (95% ClI)

TR (95% ClI)

Baseline sociodemogr aphics
Age (per 5-years)
Study location (TJ vs. CJ)
Number of education years completed (per year)
Speaks English
Context of sex work initiation
Main Reason first traded sex
Money for drugs
Money for child’s needs
Whose idea for you to first trade sex?
Own
Boyfriend/husband
Friends/acquaintance

Promised anything in exchange for sex the first time, even if you
didn’t get it?

Among those promised something, What did you obtain in
exchange for sex the first time?

Drugs
Money
Context of injection drug useinitiation
Physical location when first injected drugs:
Own house or parent’s house
Someone else’s house
Shooting gallery
Hotel/rented room
Jail or prison
Drug first injected:
Heroin
Cocaine or crack
Speedball (cocaine and heroin)
Methamphetamine
Primary reason first injected:
External pressure from friends, family, or partner
To deal with stress or feelings of depression

Curiosity about the drug or the effect

0.96 (0.95-0.97)
0.99 (0.93, 1.05)
0.97 (0.96, 0.98)
0.99 (0.93, 1.07)

110 (1.03, 1.17)
0.91 (0.87, 0.95)

1.04 (0.97, 1.10)
0.96 (0.79, 1.06)
0.91 (0.89, 1.02)
0.99 (0.93, 1.07)

0.99 (0.90, 1.09)
1.03 (0.96, 1.14)

0.95 (0.95-0.96)
0.99 (0.91, 1.07)
0.99 (0.98, 1.01)
0.97 (0.91, 1.02)

1.01 (0.92, 1.13)
1.06 (0.97, 1.15)
1.09 (0.98, 1.22)
0.95 (0.89, 1.20)
0.89 (0.71, 1.13)

1.04 (0.96, 1.16)
0.95 (0.81, 1.17)
0.90 (0.80, 1.02)
0.98 (0.78, 1.18)

1.03 (0.95, 1.13)
1.08 (0.98, 1.19)
0.99 (0.92, 1.07)
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0.92 (0.92-0.94)
1.04 (0.95, 1.14)
0.99 (0.99, 1.02)
1.00 (0.90, 1.13)

0.90 (0.82, 0.99)
1.12 (1.02, 1.23)

0.97 (0.88, 1.07)
1.32 (1.04, 1.66)
0.99 (0.88, 1.09)
1.01 (0.89, 1.14)

0.96 (0.85, 1.09)
1.01 (0.89, 1.15)

1.03 (0.90, 1.17)
0.94 (0.85, 1.03)
0.89 (0.7, 1.04)
1.09 (0.98, 1.21)
1.48 (0.85, 2.49)

1.02 (0.91, 1.14)
0.85 (0.70, 1.04)
0.90 (0.7, 1.06)
1.26 (0.98, 1.62)

0.90 (0.81, 1.00)
1.09 (0.99, 1.20)
0.95 (0.86, 1.04)
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Timetofirst sex work and injection
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Timeto first sex
work”™ (N=258)

injection drug use™*

(N=163)

drug use at same
* k%

age  (N=136)

Person with:
Friend
Spouse/partner

Contextual Factors preceding sex work and injection drug
useinitiation
Hlicit drug use

Used any non-injection illicit drug before initiating either sex
work or injection drug use u

Heroin (non-injection)
Cocaine, crack, or methamphetamine (non-injection stimulant)
Inhalant
Agua Celeste
Migration
Born outside of study city
Region of birth city:
Northern Mexican state (not Baja or Chihuahua)
Chihuahua, Mexico
Baja, Mexico
Central Mexican state
Southern Mexican State
United States

Number of cities lived (per city) 1t
History of Abuse

Experienced physical abuse before initiating either sex work or
injection drug use

Experienced rape before initiating either sex work or injection
drug use

History of Family drug use and sex work involvement
Any family member used illicit drugs 1t
Parent or sibling used illicit drugs tt
Any family member used injection drugs 1t
Parent or sibling used injection drugs 1t

Any family member participated in sex trade 1t

TR (95% ClI)

1.16 (1.09, 1.23)

0.97 (0.67, 1.39)
1.26 (1.15, 1.48)
0.99 (0.90, 1.11)
1.06 (0.92, 1.22)

1.02 (0.95, 1.08)

1.03 (0.96, 1.11)
0.98 (0.93, 1.05)
1.01 (0.94, 1.09)
1.05 (0.96, 1.16)
0.72 (056, 0.91)
0.91 (0.80, 1.04)
1.01 (0.99, 1.03)

1.09 (1.02, 1.16)

1.11(1.03, 1.19)

0.95 (0.89, 1.01)
0.91(0.85, 0.97)
0.98 (0.90, 1.05)
0.94 (0.87, 1.01)

0.94 (0.87, 1.02)

TR (95% ClI)

TR (95% ClI)

0.92 (0.94, 1.09)
0.85 (0.82, 1.06)

1.09 (1.01, 1.18)

1.56 (1.10, 2.20)
1.09 (0.92, 1.34)
0.93 (0.84, 1.05)
1.08 (0.83, 1.20)

0.99 (0.91, 1.06)

1.04 (0.92, 1.14)
1.02 (0.94, 1.10)
1.02 (0.94, 1.12)
1.03 (0.85, 1.17)
0.62 (0.45, 0.88)
0.92 (0.86, 1.08)
1.00 (0.98, 1.02)

1.07 (0.98, 1.16)

1.05 (0.96, 1.14)

0.99 (0.91, 1.07)
0.98 (0.90, 1.05)
1.01(0.91, 1.12)
1.00 (0.92, 1.08)

1.05 (0.85, 1.04)

1.07 (0.94, 1.20)
0.95 (0.82, 1.08)

0.98 (0.88, 1.08)

0.96 (0.55, 1.62)
1.17 (1.02, 1.44)
0.87 (0.70, 1.06)
0.81 (0.62, 1.08)

1.05 (0.96, 1.15)

1.11 (0.98, 1.26)
0.96 (0.87, 1.06)
0.97 (0.86, 1.09)
1.05 (0.90, 1.23)
1.02 (0.81, 1.28)
0.82 (0.65, 1.02)
1.33 (0.98, 1.04)

1.16 (1.04, 1.28)

1.04 (0.92, 1.16)

0.98 (0.89, 1.08)
0.99 (0.90, 1.08)
1.05 (0.92, 1.18)
1.02 (0.91, 1.14)

0.98 (0.87, 1.09)

*
Time >1 indicates shorter time to sex work initiation per year and hence “higher risk”. Survival model assuming a gamma distribution

A A
Time>1 indicates shorter time to injection drug use initiation per year and hence “higher risk”. Survival model assuming a log-normal

distribution

*AA

Time>1 indicates a shorter time to initiation and hence “higher risk”. This group initiated both sex work and injection drug use at the same age.

Survival model assuming a log-normal distribution.
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fnon—injection illicit drugs include: cocaine, crack, methamphetamine, heroin, general inhalants, agua celeste (a solvent prevalent in Northern
Mexico), barbiturates, and tranquilizers.

ﬁLifetime
Bold indicate significant at alpha <0.05; /ta/ic indicate significant at alpha<0.10.

All variables significant at alpha < 0.10 were considered in the multivariate model.
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Independent factors associated with time to sex work initiation among women who initiated sex work before

injection drug use (N=258).

Adjusted timeto first sex work™

Baseline Contextual Factor

(95% ClI)

Age (per 5-years)
Education completed (per year)

Stimulant was first non-injection drug used prior to first sex work”

Reason for first sex trade was for money to pay for child’s needs 1t
Parent or sibling used illicit drugs

Experienced physical abuse prior to first sex work

Living in Ciudad Juarez at time of interview ftt

0.97 (0.95, 0.98)
0.97 (0.96, 0.98)
1.26 (1.15, 1.37)

1.08 (1.02, 1.14)

0.90 (0.86, 0.96)
1.08 (1.02, 1.15)
1.09 (1.02, 1.16)

*
Time >1 indicates shorter time to first sex work and hence “higher risk”.

Survival model with a specified gamma distribution.

fMethamphetamine, Cocaine, or Crack.

ﬁCompared to sex for drugs, housing, external pressure, or because high on drugs.

1t Compared to Tijuana.

In addition to the above measures, the following measures were significant at < 0.10 level in univariate models and were assessed for inclusion in
the multivariate model using a manual forward stepwise procedure: first traded sex for money to buy drugs, used any non-injection drug prior to

first sex work, experienced rape before first sex work, family sex work involvement and born in a southern state in Mexico.

Addiction. Author manuscript; available in PMC 2014 January 01.



1X31-)ewiarems 1Xa1-)ew1a1ems

1Xa1-)1ewa1ems

Morris et al.

Page 19

Table 5

Independent factors associated with time to first injection drug use among women who initiated injection drug

use before sex work (N=163)

Baseline Contextual Factor

Adjusted time to injection drug useinitiation”
(95% CI)

Age (per 5-years)
Used any non-injection illicit drug before injection initiation t
Inhalant was first non-injection drug used

Experienced physical abuse prior to injecting drugs

Born in a southern state in Mexico”

0.94 (0.92, 0.97)
1.16 (1.07, 1.25)

0.85 (0.76, 0.95)
1.08 (1.00, 1.17)
0.70 (0.51, 0.97)

*
Time >1 indicates a shorter time to injection drug use initiation and thus “higher risk”.

Survival model with a specified log-normal distribution

7LNon—injection illicit drugs include: cocaine, crack, methamphetamine, heroin, general inhalants, agua celeste (a solvent prevalent in Northern

Mexico), barbiturates, and tranquilizers.
1t

Representation from the following southern states include: Chiapas, Campeche, Guerrero, Oaxaca, Puebla, Quintana Roo, Tabasco, Veracruz,

Yucatan.

In addition to the above measures, the following measures were significant at < 0.10 level in univariate models and were assessed for inclusion in
the multivariate model using a manual forward stepwise procedure: first injected drugs in a shooting gallery, injected drugs to deal with depression

or anxiety, and interview location.
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Table 6

Independent factors associated with time to initiating sex work and injection drug use at the same age
(N=136).

Adjusted timeto initiation of both injection and sex work

at same age”
Baseline Contextual Factor (95% ClI)
Age (per 5-years) 0.92 (0.90, 0.99)
Sexual partner or spouse’s idea to first trade sex’ 1.30 (.05, 1.57)
Stimulant was first non-injection drug used prior to injecting 1.18(1.06, 1.31)
Reason first injected was to deal with anxiety/stress or feelings of depression 1t 1.08 (1.00, 1.12)
Experienced physical abuse prior to injecting drugs or first sex work 1.12 (1.04, 1.22)

*
Time >1 indicates shorter time to initiation of both injection and sex work and hence “higher risk”

Survival model with a specified log-normal distribution.
fCompared to own idea, friends/acquaintance, family member, or sex worker’s idea.

ﬁcompared to because of peer pressure, pressure from family, pressure from boyfriend/spouse, to deal with withdrawal symptoms or for more
efficient high, curious about high/drug, or injected against will.

In addition to the above measures, the following measures were significant at < 0.10 level in univariate models and were assessed for inclusion in
the multivariate model using a manual forward stepwise procedure: reason for selling sex was for money to pay for child’s needs; reason for selling
sex for money to pay for drugs, born in Northern state in Mexico (not Baja or Chihuahua), born in the United States, and study site.
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