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A B S T R A C T
IMPLICATIONS AND
Purpose: To explore whether gender differences in sexual risk and sexually transmitted infections
(STIs) among homeless youth may be explained in part by gender differences in their social
networks.
Methods: Our sample includes 258 youth (64% male) recruited in San Francisco from street venues
and transitional programs. Participants completed an audio computer-administered self-interview
survey regarding their housing status and risk behaviors and an interviewer-administered survey
regarding their social networks, and were tested for STIs (chlamydia and gonorrhea). We examined
relationships between sexual risk and STI rates and social network characteristics by gender.
Results: Condom use was lower in young women than in young men, whereas young womenwere
more likely to have an injection drug user (IDU) sex partner and to be diagnosed with an STI.
Homeless young menwere more likely to have stably housed contacts and same-sex friendships in
their social networks than were young women. Stably housed network contacts were associated
with increased condom use and decreased STI prevalence in young men. Same-sex friends were
associated with increased condom use in young women. No young woman with a family member
in her network had an IDU sex partner. Having a network member who had been recently
incarcerated was associated with having an IDU sex partner for young women.
Conclusions: Homeless young women’s networks may place them at greater risk for STIs than
young men. Increasing mainstream contacts and same-gender friendships may protect all
homeless youth from STIs. Interventions addressing homeless young women’s social networks
may decrease their gender-disparate STI risk.
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Our findings suggest that
the social networks of male
and female homeless youth
are different and that their
sexually transmitted infec-
tion risk is tied to these
differences. Further explo-
ration of this social network
gender disparity among
homeless adolescents may
inform future sexual health
interventions.
Runaway and homeless youth (RHY) aremore likely to engage
in sexual risk behaviors than their housed peers [1e3] and are
therefore at increased risk for sexually transmitted infections
(STIs) [4e6]. Compared with homeless young men, homeless
young women have lower rates of condom use [7,8] and higher
rates of STIs [6,9]. The street social environment that RHY inhabit
is complex, with gender power dynamics contributing to the
development of sexual and drug-related risk behaviors and the
likelihood of STI transmission [9,10]. The social networks of
homeless youth can be highly influential, affecting their partic-
ipation in risky sexual behaviors [11,12].

“Social capital” refers to both the tangible and intangible
resources available to individuals through their social position and
social networks [13,14]. Although social capital can bemeasured at
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the individual or community level, we refer here to individual
social capital. Social capital has been linked to multiple health
outcomes [15,16] but has only been employed in a limited fashion
to examine the health of homeless youth [17]. For RHY, who are
often leaving a resource-poor home environment, the decision to
leave home may be a logical attempt to generate resources or
social capital in a different setting, specifically within the street
community [18]. This social capital may be generated through
their social position and social networks on the street.

Social network theory posits that an individual’s social
network, including the number, type, and content of network
ties, affects an individual’s health-related behaviors and risk of
negative health outcomes [15,16]. Specifically, social network
studies have demonstrated that RHY’s social network charac-
teristics are associated with sexual health outcomes [11,19e23].
For example, RHYwho have social contacts who are doing well at
home and attending school are less likely to engage in unpro-
tected sex and other sexual human immunodeficiency virus
(HIV) risk behaviors than RHY without such contacts [11,21,22].
Similarly, RHY with a social network that includes risky contacts
who inject drugs or are involved in the justice system are more
likely to engage in sexual health risk than RHY without such
contacts [11,23].

Recent work has suggested that the social networks of female
RHYmay differ from those of male RHY. Homeless young women
are more likely than homeless young men to be at the core of
networks of other homeless youth [24], and thus to be more
isolated from mainstream society. Ethnographic work with
homeless young adults in San Francisco describes a male-
controlled social hierarchy in which women lack ways to gain
respect and power in the street community, and often must seek
protection from sexual relationships with men [10,25]. Further-
more, homeless young women are more likely to have social
network contacts who are injection drug users (IDUs) and to
have overlapping drug-using and sexual networks, which places
them at increased risk of infection and transmission of STIs, HIV,
and hepatitis C [26,27].

The aim of this study was to explore whether gender differ-
ences in sexual risk and STIs among homeless youth can be
explained in part by gender differences in social network
composition. To achieve our aim, we first identify the gender
differences in sexual risk behaviors and STI prevalence in our
sample. We then describe the gender differences in social
network composition. Finally, we consider for each gender how
social network composition is related to sexual risk and STI rates.

Methods

Study population and recruitment

Data were collected as part of the Street Youth in Social Envi-
ronments study, a longitudinal study of the relationship among
street culture, social networks, and STI/HIV risk in homeless youth
in San Francisco (National Institute for Child Health and Devel-
opment K23 HD01490; P.I.: C. Auerswald). At the time of our
baseline survey in 2004, it was estimated that there were around
1,600 homeless youth at any given time in San Francisco [28].

The study of marginalized, hard-to-reach populations pres-
ents a challenge to recruiting a statistically representative
sample [29]. We employed venue-based sampling, recruiting
homeless youth by approaching them at the venues where they
spend time, such as street corners or parks [30,31].
Before enrollment, we conducted a mixed qualitative-
quantitative assessment of venues to inform the selection of
our recruitment sites. Based on findings from ethnographic
interviews with homeless youth, providers, and outreach
workers, and from street observations, a list of 62 preliminary
venues in six neighborhoods was compiled. Brief street inter-
views were subsequently conducted at each venue to charac-
terize the volume and composition of the youth population at
each site. Based on these findings, the list of venues was nar-
rowed to 28 in three neighborhoods. Because of resource
constraints, we focused on the Polk, Market Street, and Haight
Street neighborhoods, which are frequented primarily by white
and African-American homeless youth. Thus, the Mission
District, the neighborhood where most unstably housed Latino
youth spend time, was not included in our sample. Inclusion in
the final list of venueswas based on gender composition, number
of youth, and redundancy. Our approach to venue selection is
further described elsewhere [30,32]. Although most of our
sample was recruited from street venues, we also purposively
recruited youth from two transitional housing programs using
fliers and sign-up sheets to ensure inclusion of youth attempting
to leave street life.

Study staff approached youth at the chosen sites and invited
them to enroll in a youth health study. Youth were eligible if they
were 15e24 years of age and reported having been homeless in
the prior 6 months. We defined homelessness as “having to stay
two nights or more in a place that is not your home because you
could not stay in your home or you did not have a home,
including having to stay in one of the following places: a shelter,
outdoors, a squat, with a stranger or someone you did not know
well, a car, on public transportation, or SRO/hotel” (an SRO is
a single-room occupancy hotel or “welfare hotel” rented by
marginally housed individuals on a short-term basis). Youth who
had been homeless within a window of 6 months were sampled
to include all homeless youth, including youth who were inter-
mittently homeless or who were entering or exiting street life.
We did not employ the term “homeless” as part of our inclusion
criterion because of the stigma associatedwith the term for some
subgroups of homeless youth [33]. Exclusion criteria included
being visibly under the influence of substances or emotionally
distressed. Youth provided written consent and received $20 for
the completion of the survey instrument and an additional $10
for providing a urine sample for STI testing. A diverse team of
study staff, including formerly homeless youth and former street
outreach workers, administered informed consent and collected
the data. The University of California at San Francisco Committee
for Human Subjects approved the protocol.

A total of 229 youth were recruited from street venues, and 48
from transitional programs. We excluded six duplicates and five
ineligible youth. We excluded seven transgender youth, because
their small number precluded subgroup analyses. Finally, we
excluded one youth as an outlier because he reported having had
999 sex partners in the prior 3 months. This yielded a final
analytic sample of 258.

Data collection

Participants completed an audio computer-administered self-
interview survey, including questions about demographics,
housing status, and HIV/STI risk behaviors, which took from 30 to
45 minutes. An interviewer administered a paper-based social
network survey, which took another 15 minutes.



Table 1
Demographics of study population

Demographics Females Males

N % N %

Total 92 35.7 166 64.3
Race
Black/African-American 22 23.9 35 21.1
White/European-American 44 47.8 97 58.4
Native American/Alaskan 4 4.3 9 5.4
Latino/Hispanic 4 4.3 9 5.4
Pacific Islander/Polynesian 1 1.1 2 1.2
Mixed 11 12.0 11 6.6
Do not know 4 4.3 0 0
Refused 2 2.2 3 1.8

Site of recruitment
Haight 49 53.3 100 60.2
Polk Gulch 19 20.7 28 16.9
Market 7 7.6 14 8.4
Transitional housing program 17 18.5 24 14.5

Sexuality
Any history of MSM or WSW 32 34.8 69 41.6

Age
Median (range) 20 (15e24) 21 (15e24)

No demographic variable differed significantly by gender.
MSM¼menwho have sexwithmen;WSW¼womenwho have sexwithwomen.
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We tested youth at the time of interview for chlamydia (CT)
and gonorrhea (GC) via nucleic acid amplification testing of
a first-void urine sample (BD Probe Tec, Franklin Lakes, NJ).
Individuals with positive tests were treated, tracked, and given
patient-delivered partner therapy for as many sex partners as
they cited having in the prior 3 months, employing methods
described previously [34].

Measures

Demographic variables. We asked participants to report their
date of birth and race/ethnicity. Participants reported the race(s)/
ethnicity(ies) with which they identified in rank order, selected
from the following: black/African-American; white/European-
American; Native American/Alaskan; Latino/Hispanic; Pacific
Islander/Polynesian; Asian/Asian-American; and Mixed. Each
participant was assigned to their primary race. To maximize
power, this variable was collapsed into a dichotomous variable,
with categories of white and nonwhite. Persons self-identifying
as primarily of mixed ethnicity were included in the nonwhite
group.

Sexual risk variables. Each youth was coded with a single-item
“yeseno” measure as either engaging or not engaging in each of
five high-risk behaviors. Behaviors included (1) sex with multiple
partners (greater than one) in the past 3 months; (2) sex with
a knownHIV-positive partner; (3) survival sex (exchanging sex for
money, drugs, or shelter) in the past 3 months; and (4) condom
use at last sexual encounter. If a youth named a sexual partner
whom he or she reported had used injection drugs in the past
3 months, the youth was coded as (5) having an IDU sex partner.

Social network contacts. Study staff completed a social network
table with each participant. Participants first nominated people
in four of their networks: people to whom they felt close, sex
partners, injection partners, and people with whom they had
shared resources, all in the prior 3 months. Contacts could be
members of more than one network. Participants were then
asked for their relationship to each contact, including whether
the contact was a family member. Because spouses are also
sexual partners, we excluded them from the definition of family
members.

Participants then provided information regarding each
contact’s characteristics, including: (1) gender; (2) history of
unstable housing; (3) injection drug usewithin the past 3months;
(4) participation in the street sex economy (exchanging sex for
money, drugs, or shelter, or pimping); (5) history of drug dealing;
and (6) time spent in a prison, jail, or detention center in the prior
month. We defined a friendship as a nonsexual relationship that
was not a sex partner and not only an injection partner. In other
words, the participant had to identify the contact as someone she
or he felt close to and/or shared resources but with whom she or
he did not have sex. We further classified these friendships to
identify them as same-sex or opposite-sex. If participant and
social contact genders matched, the relationship was identified as
a same-sex friendship; otherwise, the relationship was identified
as an opposite-sex friendship.

Based on the data entered in the social network table, single-
item, dichotomous variables were entered for each participant
describing the presence or absence of specific types of social
network contacts (for example, the presence of a contact with
a history of recent incarceration).
Data analysis

Demographic data and frequencies of sexual risk outcomes by
gender were tabulated. Fisher’s exact tests were used to identify
which sexual risk variables and STIs differed by gender (p < .1).
These variableswere selected as outcomes for further analysis.We
then identified gender differences in network characteristics for
inclusion in the multivariate analyses using bivariate logistic
regression (p< .1). Finally, we examined the relationship between
social network characteristics and gender-disparate sexual risks
and STI rates using multiple logistic regression (p < .05). All anal-
yses were performed in Stata, version 10.1 (College Station, TX).

Results

Sample demographics

Our sample was 64% male. The median male age was 21 years
(range, 15e24 years) and median female age was 20 years (range,
15e24 years). Youth were 54.5% white and 45.49% non-white.
Table 1 provides a detailed breakdown by race, gender, and
neighborhood. A total of 42% ofmales and 35% of females reported
a history of ever engaging in same-sex sexual activity. There were
no significant differences by gender in the sample demographics.

Sexual risk and sexually transmitted infections by gender

Table 2 displays frequencies of sexual risk outcomes by
gender. Gender differences that were significant at p < .1 and
thus were included for multivariate analyses included having an
IDU sexual partner (20.1% among females vs. 9.0% among males;
p ¼ .012), condom use at last sex (33.0% among females vs. 51.2%
among males; p ¼ .013), and having a positive STI test (GC or CT)
(11.0% of females vs. 4.8% of males; p ¼ .077).

Confounding variables

We used bivariate analysis to identify important confounding
variables. Race, recruitment site, and sexuality were significantly



Table 2
Frequencies of sexual risk variables and differences by gender

Sexual risk variable Females Males

N % N %

Sex with multiple partners 41 51.2 72 59.5
Sex with an injection drug user partner 19 20.1 15 9.0*

Sex with a human immunodeficiency
virusepositive partner

8 9.8 14 9.4

Exchanging sex for money, drugs, and shelter 18 19.6 30 18.1
Used a condom at last sex 26 33.0 62 51.2*

Diagnosed with chlamydia or gonorrhea 10 11.0 8 4.8**

Frequencies of sexual risk factors among genders are displayed, with significances
between genders bolded. Significant gender-disparate sexual risk factors (p < .1)
were chosen as outcomes for further analysis. Total female participants ¼ 92; total
male participants ¼ 166.
*p < .05; **p < .1.

Table 3
Frequencies of social network contacts and differences by gender

Network characteristic Females Males

N % N %

Stably housed 37 40.2 85 51.2**
Same-gender friendship 68 73.9 146 88.0*

Opposite-gender friendship 68 73.9 83 50.0*

Family member 20 21.7 29 17.5
Involved in the street sex economy 16 17.4 24 14.4
Drug dealer 71 46.7 71 42.8
Incarcerated in the past month 14 15.2 20 12.0

Frequencies of social network contacts among genders are displayed, with
significances between genders bolded. Total female participants ¼ 92; total male
participants ¼ 166.
*p < .05; **p < .1.
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correlated with sexual risk. We anticipated that site of recruit-
ment was a proxy for race, because our ethnographic work has
shown racial clusters in certain neighborhoods [33]. Therefore,
we conducted a likelihood ratio test between models examining
the relationship between network characteristics and sexual risk,
both controlling for and not controlling for recruitment site.
Because there was no significant difference in the models, we
used race, age, and sexuality as confounding variables.

Sex with IDUs was more likely among white youth (odds ratio
[OR], 5.80; 95% confidence interval [CI], 2.17e15.52; p < .001)
and less likely among youth with a history of same sex partners
(OR, .36; 95% CI, .15e.84; p ¼ .021).
Gender differences in social network contacts

Females were marginally less likely to have a stably housed
network contact (OR, .64; 95% CI, .38e1.07; p ¼ .091) (Table 3).
Fewer females named a same-sex friend as part of their network
than did males (OR, .39; 95% CI, .20e.75, p ¼ .005). More females
than males named an opposite-sex friend (OR, 2.83; 95% CI,
1.63e4.94; p < .001).
Association of sexual risk variables and social network contacts
by gender

Condom use. For both young men and women, condom use at
last sexual encounter was more likely if their network contained
a stably housed contact, although this did not reach significance
for females (males: OR 2.23, 95% CI 1.03e4.83, p ¼ .043; females:
OR 2.50, 95% CI .89e7.02, p ¼ .082) (Table 4). Young womenwith
a same-sex friend were more likely to use condoms at last sexual
intercourse (OR, 7.54; 95%, 1.54e36.04; p ¼ .013).

Diagnosed with gonorrhea or chlamydia. Young men who tested
positive for GC or CT were less likely to have a stably housed
network contact (Table 4). No male with a housed contact was
positive for an STI, whereas 9.9% of males without a housed
contact were positive (p¼ .003). Young menwho named a same-
sex friend had decreased likelihood of having an STI (OR, .16; 95%
CI, .03e.80; p ¼ .026).

Injection drug-using sex partners. Presence of a family member in
a female’s network was associated with a significantly decreased
likelihood of having an IDU sex partner. No females who listed
a family member in their network had an IDU sex partner,
whereas 26.4% of females who did not list a family member as
part of their network had an IDU sex partner (p ¼ .010). Having
a contact involved in the street sex economy (pimping or
exchanging sex for money, drugs, or shelter), was related for both
females and males to a significantly increased likelihood of an
IDU sex partner (females: OR 4.72, 95% CI 1.01e21.98, p ¼ .048;
males: OR 9.50, 95% CI 2.08e43.38, p ¼ .004). Notably, females
with a social network contact who had been incarcerated within
the past month had a significantly increased likelihood of having
an IDU sex partner (OR, 16.67; 95% CI, 2.22e125.09; p ¼ .006).

Discussion

Our findings suggest that gender differences in social
networks may partially explain gender differences in STI risk for
RHY in San Francisco. Young homeless women in our study have
greater sexual health risk than do young homeless men,
including lower condom use, higher likelihood of sex with IDUs,
and a trend toward higher rates of STIs. Young homeless men in
our study are more likely than young homeless women to have
stably housed contacts and same-sex friends, and are less likely
to have opposite-sex friends. The presence of some of these same
social network contacts appears to be protective against some
STI-risk behaviors and against STI infection in our sample.

Young men in our sample who had stably housed contacts and
same-sex friends were less likely to be infected with an STI. Male
participants with stably housed contacts were also more likely to
use condoms. The association between same-sex friends and
decreased risk for STI infection for participating young men
suggests that social network interventions bolstering male
friendships may decrease STI rates in this population. Female
participants were more likely to use condoms when they named
a same-sex friend. There was a trend toward higher likelihood of
using condoms when they had a stably housed contact. The study
was not designed to determine who the housed contacts were.
These contacts may represent a general connection to prosocial,
home-based peers who can promote safe-sex behaviors [35].
Similar to the way acne, headaches, or cigarette smoking may be
propagated through adolescent social networks described in Add
Health studies [36,37], safe sex behavior may be propagated from
home-based youth to street-based youth through their network.
Particularly in the case of the young homeless men, home-based
contacts could be housed sexual partners more likely to success-
fully negotiate condom use from their position of relative power.

Our findings regarding gender differences in RHY’s social
networks are consistent with prior studies. Network studies in



Table 4
Associations between social network contacts and sexual risk behaviors and sexually transmitted infections by gender, controlled for race, age, and MSM/WSW

Network contact characteristic Sexual risk associated with contact (odds ratio)

Females (N ¼ 92) Sex with IDU partner Condom use at last sex Diagnosed with chlamydia
or gonorrhea

Stably housed .40 (.11, 1.45) 2.50 (.89, 7.02) .53 (.12, 2.31)
Same-gender friendship 1.92 (.50, 7.41) 7.45 (1.54, 36.04)* .70 (.16, 3.09)
Opposite-gender friendship .62 (.15, 2.59) 1.20 (.37, 3.89) 3.50 (.40, 30.71)
Family member 0*,a .49 (.12, 1.93) .91 (.16, 5.10)
Involved in street sex economy 4.72 (1.01, 21.98)* .75 (.16, 3.51) 1.42 (.27, 7.44)
Drug dealer 1.93 (.60, 6.19) 1.19 (.44, 3.18) .93 (.24, 3.68)
Incarcerated in past month 16.67 (2.22, 125.10)** .59 (.11, 3.24) 3.41 (.63, 18.35)

Males (N ¼ 166)
Stably housed 1.77 (.56, 5.58) 2.23 (1.03, 4.83)* 0**,a

Same gender, nonsexual relationship .67 (.13, 3.50) 2.22 (.64, 7.68) .16 (.03, .80)*
Opposite gender, nonsexual relationship 1.18 (.38, 3.64) 1.16 (.55, 2.45) .41 (.09, 1.88)
Family member 1.25 (.31, 5.08) 1.10 (.42, 2.84) 2.06 (.43, 9.87)
Involved in street sex economy 9.50 (2.08, 43.38)** 1.60 (.57, 4.52) 0a

Drug dealer .96 (.32, 2.88) 1.67 (.79, 3.53) .63 (.14, 2.82)
Incarcerated in past month 1.50 (.46, 6.34) .39 (.13, 1.16) 0a

Sexual risk variables associated with each network contact are displayed as odds ratios using multiple logistic regression controlled for race, age, and sexuality. Male
analyses are controlled for history of sex with men and female analyses are controlled for history of sex with women. Bold values highlight results that are significant.
MSM ¼ men who have sex with men; WSW ¼ women who have sex with women.
*p < .05; **p < .01.

a An odds ratio of 0 indicates that no outcomes corresponded to a network characteristic. In these cases, we were unable to use a controlled model, and tested
significance using Fisher’s exact test.
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Los Angeles found that homeless young women are more likely
than homeless young men to be in the center of street-involved
networks surrounded by more street-involved contacts [24].
Female RHY thus appear to have fewer mainstream contacts (i.e.,
stably housed contacts) than male RHY. Furthermore, studies
suggest that young homeless women often seek protection
within sexual relationships with street-based men, which may
be another mechanism by which female RHY become more
isolated from mainstream society and from female friendships
[10]. The combination of relatively greater marginalization of
homeless young women from mainstream society, greater
dependence on sexual partners, and limited engagement in
female friendshipsmay limit the social capital available to female
RHY relative to male RHY, leading to increased female sexual
health risk.

Sex with an IDU partner, a major HIV risk factor for homeless
women [38] and a behavior primarily present among white
heterosexual females in our sample, was correlated with
a different pattern of network characteristics than condom use
and STI diagnosis. Having a network contact involved in the
street sex economy conferred a much higher risk of having an
IDU sexual partner for both males and females. However, there
was a high likelihood of having an IDU sex partner among
female RHY who reported a network contact with a recent
history of incarceration, a relationship that was not present for
the male RHY in our sample. This is congruent with existing
literature identifying ties between STI infection and having
sex partners with a history of incarceration [39], including
a San Franciscoebased network study that demonstrated such
a link for adolescent females [40]. In their attempt to generate
social capital from sexual relationships within their networks,
homeless young women may render themselves more suscep-
tible to sexual risk when their network includes high-risk
contacts. The importance of reconnecting young women in
particular with family to increase their limited social capital is
suggested by the absence of IDU sex partners among young
women maintaining any family contact.
Our study is limited as a social network study by its reliance
on personal networks and participant-generated information
regarding their social contacts. Whereas participants can accu-
rately describe their relationships, their reports of their social
contacts’ housing status and risk behaviors is less reliable.
Furthermore, our name generator questions could have failed to
fully elicit all network contacts of interest. For example, youth
may have a family member in their network with whom they did
not feel particularly close.

Our study of this marginalized population could not employ
random sampling, which limits our inferences. The nature of life
on the street challenges the assumption of independent obser-
vations within venues. However, we found that venue of
recruitment was not independently correlated with our
outcomes with race in the model.

Our sample size precluded some subanalyses from being
controlled, if there were few or no members of some subgroups
(for example, when there were no females with a family member
in their network who described having an IDU sex partner). In
addition, our small sample size, with a larger number of males
than females, may have made it easier to identify correlations for
males. Finally, our data are cross-sectional and therefore are
useful only for commenting on correlations. Similarly, our find-
ings could be the result of a third variable not accounted for in
our analyses.

Our findings suggest that there are differences between the
social networks of male and female homeless youth and that
their STI risk is tied to these differences. A deeper, qualitative
exploration of why homeless young women have access to fewer
stably housed contacts, as well as a better understanding of the
role of stably housed contacts for both young men and women,
may enrich our understanding of gender disparities in the social
environment of homeless youth. A network that changes over
time to include more protective contacts is associated with
a decrease in sexual HIV risk behaviors [11]. Our data suggest that
efforts to reconnect homeless young men and women with
mainstream society and to support same-gender friendshipsmay
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be effective tools in our efforts to improve their health by
increasing their social capital.
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