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Overview 
In 2012, 35.3 million people were known to be suffering from HIV while 1.6 

million people died of this disease. Although the global incidence of HIV infection has 
begun to decline or stabilize in many countries (UNAIDS 2013), HIV incidence and 
prevalence rates are high and worrisome especially among marginalized populations. 
In a John Hopkins review of HIV prevalence among gay men in 38 middle and low 
income countries, MSM populations were 19.3 times more likely to be infected with 
HIV compared to the general populations (Baral, Sifakis et al. 2007); past studies have 
found HIV prevalence among sex workers to be approximately 11.8% with prevalence 
rates as high as 30.7% in 26 countries with medium and high HIV prevalence (Baral, 
Beyrer et al. 2012);  and, in a review of HIV among injecting drug users, HIV 
prevalence was found to be in the range of 20-40% in five countries and over 40% in 
nine countries (Mathers, Degenhardt et al. 2008). Other vulnerable populations 
include transgenders and homeless people the latter of whom in the United States face 
three times higher HIV rates than the general populations (National Alliance to End 
Homelessness 2006, Herbst, Jacobs et al. 2008). Given these alarming trends, HIV-
AIDS is an ongoing public health crisis among such marginalized groups. 

 In spite of medical advancements, a comprehensive HIV prevention package is 
still needed to address the AIDS epidemic. Medical innovations such as—Antiretroviral 
Therapy (ART), Post-exposure prophylaxis (PEP), Pre-exposure prophylaxis (PrEP) and 
the recently Food and Drug Administration (FDA)approved Truvada—aim at slowing 
the transmission of the HIV virus or prolonging life after infection. But on their own 
these medical advancements will remain inadequate. First, for such medications to be 
effective, they require patients to have a high level of adherence which past research 
has shown that many are not satisfactorily adhering (Stout, Leon et al. 2004, 
Uzochukwu, Onwujekwe et al. 2009, Khairuddin, Lall et al. 2015). Second, most 
medications are still costly and out of reach for the above-mentioned vulnerable 
groups, which have been documented to have poor access to health services (Gelberg, 
Gallagher et al. 1997, Kurtz, Surratt et al. 2005, Lazarus, Deering et al. 2012). 
Overtime, even though these medical treatments may function as effective and 
affordable prevention tools, there is a general consensus among HIV researchers and 
policy makers that a combination of biomedical and behavioral prevention efforts is 
essential to effectively combat the AIDS pandemic. Therefore, there continues to be an 
urgent need for improved behavioral prevention interventions (Kippax and Stephenson 
2012). 

 Given the social, structural and environmental challenges that render 
marginalized populations vulnerable to HIV, behavioral interventions focusing on 
condom use are critical for effective prevention efforts in these populations. Condom 
use is perhaps the one preventative tool that can be made easily affordable and 
accessible to reduce both the transmission of HIV and STDs. Moreover, as medical 
treatments function to reduce illness and prolong life among HIV infected individuals, 
they may inadvertently also change the perception of risk associated with HIV to 
chronic illnesses, for instance (UNAIDS 2009). Perception of low risk can encourage 
engagement in risky sexual practices and therefore, moving forward, it will be 
essential to combine medical tools with behavioral interventions focused on condom 
use.  

 Past biomedical and behavioral research on condom use has primarily targeted 
the individual at risk without paying enough attention to the social and cultural 
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processes which influence the way in which this epidemic spreads. Heckathorn et al. 
note that HIV/ AIDS transmission involves risk behaviors in which people often 
engage in intimate contact. Consequently, the social relationships within which 
individuals are embedded can greatly influence the transmission of the virus. These 
relationships can include sexual partners, relationships with family, friends, co-
workers and communal associations. These relationships are of importance because 
they can have a direct/ indirect effect on individuals’ understanding of risk behavior, 
willingness to engage in sexual risk behaviors, self-efficacy and access to resources. 
The ability of these relationships to exert influence may stem from providing 
individuals with emotional, motivational, monetary and informational support 
(Heckathorn, Broadhead et al. 1999).  

 While social relationships influence HIV transmission, they can also offer 
possible points of intervention. A better understanding of such relationships can help 
in the development of new interventions that can target risk behaviors especially in 
marginalized populations that are still experiencing high rates of infection. Given this 
context, the overarching question that I explore in this dissertation is the role of social 
relationships in the transmission and prevention of HIV among marginalized 
populations. I approach this question through three papers that use different 
methodologies and explore diverse aspects of social relationships affecting risk 
behavior across two key understudied and vulnerable populations—homeless youth 
and male sex workers. Overall, these papers further our understanding about the role 
of social relationships and provide new directions for both research and policy. 
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Paper I: Nonsexual relationships and HIV sexual risk behaviors 
of homeless youth: A review 
 

Yashodhara Rana1 
1RAND Corporation, Santa Monica, CA, U.S.A 

 

 

 

ABSTRACT  

Purpose: We examined the peer-reviewed literature for associations between homeless 
youths’ nonsexual relationships (both risk and protective factors) and their sexual risk 
behaviors. 

Methods: A search was performed on PubMed, Sociological Abstracts, Social Science 
Abstracts, PsychINFO, Web of Science, Embase and Academic Search Complete 
databases. Thirty-six studies were included in the review since they examined the 
relationship between nonsexual relationship factors and any of the following three 
sexual risk behaviors among homeless youth: sex trade, multiple sexual partnerships 
and condomless sex.  

Results: We found that the type of peers with whom homeless youth associate 
impacts their likelihood of engaging in all three sexual risk behaviors—survival sex, 
multiple sexual partnerships and condomless intercourse. Homeless youth whose 
peers commonly engage in survival sex, non-sexual deviant subsistence strategies, 
illicit drug use and who run away from home were found to be at higher risk of 
engaging in sexual risk behaviors themselves. A few studies evaluated the presence of 
prosocial and home-based peers in homeless youths’ social networks and found 
evidence of decreased likelihood of homeless youth engaging in sexual risk behaviors. 
With respect to relationship with family members, there is overwhelming evidence 
supporting a positive association between childhood sexual abuse and engagement in 
all three sexual risk behaviors. Except for abuse, studies have not reached consensus 
about the role of family members on homeless youths’ sexual risk behaviors.  

Conclusions: Prior research supports the importance of peers in influencing sexual 
risk behaviors in this population. Peer-based interventions that help homeless youth 
embedded in social networks with problematic peers connect with home-based peers 
should be considered alongside individual-based programs. Ongoing interventions 
should focus both on preventing childhood sexual abuse and treating homeless youth 
who have suffered through such experiences. Future research needs to critically 
explore homeless youths’ relationships with family members and service providers; 
employ mixed-method approaches that will provide a richer understanding of how 
nonsexual relationships influence behaviors; and use representative samples and 
standardized instruments that will allow making comparisons across studies to 
ascertain how network-based interventions could complement individual-based 
interventions for this specific population. 
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INTRODUCTION 

 The incidence of homelessness is increasing among youth worldwide. In 2009, 
1.6 million to 2.8 million youth were found to be homeless in the United States. In 
other developed countries, homeless youth comprised 25% of the total homeless 
population in Australia and up to 43% in Canada (Heerde, Scholes-Balog et al. 2015). 
The health of these millions of homeless youth is of concern because homelessness 
exposes them to several health related challenges in their developmental years which 
will impact their present as well as their ability to exit homelessness in the future. 
Investments in homeless youths’ health is necessary and will have long lasting 
impacts (Woan, Lin et al. 2013). 

 Compared to housed youth, homeless youth carry an overwhelming sexual 
health burden. Past research has consistently shown that as youth spend more time 
on the street, they are more likely to engage in sexual risk behaviors which are the 
primary means of HIV transmission. A review of 52 studies that focused on the health 
of street youth (a sub-category of homeless youth) in industrialized countries found 
that street youth suffer from higher rates of hepatitis B, C and HIV than their non-
street peers (Boivin, Roy et al. 2005).  In the United States, the rate of HIV 
seroprevalence among homeless youth in urban centers ranges from 5% to 11% 
(Stricof, Kennedy et al. 1991, Pfeifer and Oliver 1997). Homeless youth are more likely 
to engage in risky activities such as substance abuse and sex exchange (Aidala, Cross 
et al. 2005). One nationally representative study found 48% of female street youth 
between ages 14-17 to have ever been pregnant (Greene and Ringwalt 1998). Given 
these trends, there is an imminent need for behavioral prevention efforts to target 
sexual risk behaviors in this population. 

 Several theoretical perspectives posit the strength of the associations between 
social relationships and homeless youths’ sexual risk behaviors. Social-ecological 
models of health behavior consider health as a byproduct of multiple levels of 
influence, and one important level of influence is the social environment comprised of 
social relationships (Sallis, Owen et al. 2008). Social relationships affect behaviors 
through various mechanisms. Youths having positive attachments during their 
developmental phase are also more likely to have a secure base and self-esteem that 
might prevent them from engaging in negative behaviors (Stein, Milburn et al. 2009). 
According to the theory of planned behavior, health behaviors such as sexual practices 
are influenced by personal beliefs and perceived social norms (Bennett and Bozionelos 
2000). Likewise, social learning theories reason that youth are more likely to engage in 
deviant behaviors if they perceive significant social ties to sanction their behaviors 
(Bandura and McClelland 1977). In sum, pathways through which social ties impact 
behaviors may be multiple (direct/ indirect) and the associated impacts can be 
positive/ negative. 

Given that there are various pathways through which social relationships can 
impact sexual risk behaviors, studies have defined and measured social relationships 
using various concepts. Most of these concepts fall within three key dimensions of 
structure, composition and nature of relationships, similar to what reviews on this 
topic have found for other populations (De, Cox et al. 2007, Qiao, Li et al. 2014). 
Within structure, some studies have reviewed the role of youths’ overall social 
environment such as the number of people in homeless youths’ social circle and 
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density of social networks among others. Other studies have focused on compositional 
features such as the presence of family members, mentors, caretakers and socio-
demographic characteristics of peers. Finally, a third set of studies have covered 
nature of relationships that include positive functions such as emotional and 
informational support and negative influences such as abuse and pressure. 
Consequently, the diverse range of theoretical models along with the multiple 
pathways of influence has resulted in a growing body of work that is assessing the role 
of the social environment in HIV/ AIDS literature. 

 Despite this growing body of literature, few studies have synthesized findings to 
provide new direction in this field. In his review of the role of social networks on HIV 
risk among men who have sex with men (MSM), Amirkhanian concluded that MSM 
belonging to the same social network shared similar norms, attitudes and HIV risk 
behaviors and so network based interventions would be powerful in reducing 
unprotected sexual behaviors in this population (Amirkhanian 2014). Another review 
examined the role of social support and found that the presence of social support led 
to fewer HIV-related risk behaviors among female sex workers (FSWs), heterosexual 
adults and people living with HIV/ AIDS (PLHA) (Qiao, Li et al. 2014). Based on such 
promising evidence, key players in the public health community such as the Centers 
for Disease Control and Prevention (CDC) have been emphasizing the need to 
supplement individual-based interventions with new intervention strategies that 
especially address social and societal influences (CDC 2010). 

 In the case of homeless populations, there appears to be strong interest in 
implementing network-based interventions to address risk behaviors (Rice, Milburn et 
al. 2007, Wenzel, Tucker et al. 2010, Tucker, Hu et al. 2012). When Heckathorn et al. 
compared a peer driven intervention to street based outreach intervention, they 
advocated for the next generation of programs to focus on network-based models, 
arguing that such programs would cost less, could be easily disseminated 
(Heckathorn, Broadhead et al. 1999) and may help retain youth in treatment. 
However, to develop effective HIV prevention interventions targeting homeless youth, 
we need to understand in a comprehensive way how social relationships are 
associated with risk behaviors. There have been no published reviews of research 
examining this association, the understanding of which is key to developing targeted 
and effective interventions.  

 To this end, we conducted a review with two objectives. The first objective is to 
summarize findings in this emerging body of literature to assess the nature of 
associations between nonsexual relationship factors and sexual risk behaviors among 
homeless youth. Following the synthesis of the literature, the second objective is to 
identify gaps in knowledge. Through both of these objectives, this review aims to 
inform future policy and research and recommend the direction of future interventions 
that are both cost-effective and can achieve maximum impact. 

 

METHODS 

Inclusion and Exclusion Criteria 

 In this review, studies were included if they: 1) studied youth who had or are 
currently experiencing some form of homelessness (i.e. spent at least some time living 
in the streets or living temporarily in shelters, transitional housing or with friends), 2) 
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studied the association between social relationships and any of three HIV risk 
behaviors—sex trade, multiple sex partners and condom use in either vaginal or anal 
sex (actual behaviors and not intention), and 3) were empirical studies that had been 
published in English language peer reviewed journals until July 2013. Given that 
there are different categories of homeless youth (homeless, runaways, throwaways)  
along with the fact that such youth move in and out of homelessness, we adopted a 
broad definition of homeless youth while reviewing studies. We included studies that 
had both homeless and housed populations as long as we could distinguish findings 
for the homeless group. In the case of qualitative studies, we included findings on both 
actual behavior as well as intentions. 

Readers should note that in this review there are three key exclusions that 
determine the scope of this review. First, we excluded studies that looked at sexual 
relationships only because the mechanisms through which sexual partners impact 
youths’ sexual risk behaviors differ from their nonsexual relationships. Sexual acts are 
dyadic behaviors in which the sexual partner can directly coerce, engage or influence 
individual behavior while other social network members can only have an indirect 
influence. In addition, different factors such as trust, love and emotions come into 
play in sexual partnerships that may not be influential characteristics in other 
relationships. Given the breadth and depth of literature, we believe that a separate 
review should evaluate the impact of sexual relationships on homeless youths’ sexual 
risk practices. Second, we did not include articles in which social relationships 
developed in the process of an ongoing intervention. Third, we focus on three sexual 
risk behaviors—sex trade, multiple sex partners and condomless sex, because these 
behaviors are key vectors for HIV transmission in this population. Additionally, we 
also wanted to study outcomes that were conceptually and methodologically similar. 
We did not include composite indices that included several of these variables and 
others. For instance, one study included HIV risk behavior as an outcome which was 
measured using six items—age at first sexual encounter, number of sex partners in 
the past year, whether condoms were used during the last voluntary sexual 
intercourse, ever engaged in prostitution, ever had a STD and whether respondent had 
ever injected drugs (Melander and Tyler 2010). Here, there might be different casual 
pathways, and we wanted to explore the predictors of each behavior separately. In 
addition, in this study, we are only interested in sexual risk behaviors and not 
substance use. 

  

DATA SOURCES 

 We closely followed the selection criteria and consulted the following 
databases—PubMed, Sociological Abstracts, Social Science Abstracts, PsychINFO, Web 
of Science, Academic Search Complete and Embase. In each of these databases, we 
used combinations of search terms for the population of interest and sexual risk 
behaviors and scanned abstracts of articles for content on social relationships. We did 
not include search terms for social relationships due to the diverse range of concepts 
that have been used to define social relationships. The following search syntax was 
used in the above-mentioned databases: (youth OR teen* OR adolescent* OR juvenile*) 
AND (homeless OR displaced OR runaway OR “run away” OR street OR 
unaccompanied OR throwaway OR “throw away” OR itinerant OR vagrant) AND 
(condom* OR “unprotected sex” OR “sex trade” OR prostitut* OR “sex work*” OR “sex* 
partner*” OR “safe sex” OR “risky sex” OR “multiple partner*” OR “sexual risk*”).  
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Figure 1 Data Sources 

 

SCREENING 

The search of the seven databases yielded 2950 citations which were imported into 
Endnote for data management. The author conducted citation screening in two steps. 
In the first step, the author screened the title and type of article and in this step the 
majority of articles were excluded primarily because they were not peer reviewed 
articles published in journals or did not involve research conducted among homeless 
youth. In the second step, the author screened the abstract and content of articles 
after which 115 studies were excluded. At this stage, articles were mostly excluded 
because they did not contain measures that evaluated non-sexual relationships or 
three HIV risk behaviors of interest to this study. The final count of included studies 
was 36. 

 

RESULTS 

Characteristics of Reviewed Studies 

 Although no prior geographic selection criteria were applied, we found studies 
in just two countries—United States and Canada. Within these two countries, studies 
were geographically concentrated: two studies from Canada were based in Montreal 
and Toronto respectively and all studies from the United States were based in the 
several cities in the Mid-Western United States, California (Los Angeles, San Diego, 
San Francisco, Seattle and other Californian cities), New York, Florida, Texas, 
Washington D.C and multiple other locations across the United States with sizable 
homeless youth populations. Among these cities, majority of the studies especially the 
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social network studies were conducted among homeless youth in Los Angeles. There 
was some variation in how studies defined their population and wide variation in the 
age groups of homeless youth which we discuss later. Most studies recruited 
participants using convenience and purposive sampling methods. Several recent 
studies used multistage probability sampling methods by developing a list of sites 
where homeless youth commonly congregate and then sampling from each of these 
sites. 

 Nearly all studies used a cross-sectional design and only three studies used a 
longitudinal design. The review included qualitative (N =5), quantitative (N =29) and 
mixed method studies (n=2) and in quantitative studies, sample size ranged from 40 
respondents to 1625 respondents (median=260). There were only seven studies that 
used social network methods. Of the 36 included studies, 22 studies evaluated 
engagement in survival sex, 10 studies focused on multiple sex partnerships and 16 
studies assessed condom use behavior. Appendix 1 outlines characteristics of included 
studies that found significant associations between nonsexual social relationship 
variables and any of the three sexual risk behaviors.   

 

Definitions of Homeless Youth 

 This review included studies that required eligible youth to have been or be 
currently residing in a shelter, on the street or in uncommon settings like in hotels 
with friends or living doubled up because they left home. Studies identified youth as 
being homeless either through self-identification or if they were found to be accessing 
services from organizations serving homeless populations. Included studies explored 
the relationship between nonsexual social relationships and homeless youths’ sexual 
risk behaviors across a diverse population. Six studies focused on female homeless 
and runaway youth, two studies each focused on young men who have sex with men 
(YMSM) and newly homeless youth (NHY) and one study each was conducted on 
migratory homeless youth and lesbian, gay, bisexual and transgender (LGBT) 
homeless youth. 

There was wide variation in how studies have defined homeless youth. Studies 
have loosely defined the term youth since most studies have included youth age 18 
and older with adolescents. Likewise, some studies used a broad definition regarding 
how long youth had to be without housing to be considered homeless. The range 
included having spent the previous night or at least two consecutive nights in a public 
site or shelter to having spent more than two weeks without their parents in an 
unstable domicile.  

 

Measures of HIV Risk Behaviors 

 Across studies, the measure for survival sex was consistent while measures 
used to evaluate multiple sexual partnerships and condomless intercourse was varied, 
making it difficult to perform comparisons. 

 

Survival Sex: Almost all studies included in this review defined survival sex as 
willingness to trade sex in exchange for money, gifts, drugs, food or shelter. These 
studies have uniformly measured this construct as a dichotomous variable based on 
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whether youth traded sex at least once in their lifetime or in the past three months. 
One study measured sex trade by taking the natural logarithm of the frequency of 
having sex for money (McCarthy and Hagan 1995).  

 

Multiple Sex Partners: In the case of multiple sexual partners, studies asked 
respondents to count the number of different sexual partners with whom they have 
had sexual intercourse during different lengths of recall period—past month, three 
months, year or in lifetime. In most analyses, studies evaluated this construct as a 
count variable while three studies defined it as a categorical variable. One study 
constructed a dichotomous variable in which they evaluated whether youth had more 
than 10 anal, vaginal or oral sex partners in their lifetime (Ennett, Bailey et al. 1999). 
The other two studies created categories of sexual partners such as 0 partners versus 
1 or 2 partners versus 3 or more partners in the past year (Tyler, Hoyt et al. 2001, 
Darling, Palmer et al. 2005) 

 

Condomless intercourse: Measurement of condom use varied in four primary ways. 
First, most studies asked respondents to report their frequency of condom use without 
specifying type of sexual act while few studies asked them to report on condom use 
related to vaginal and anal sexual intercourse. Only one study, primarily of YMSM, 
evaluated unprotected sex during anal intercourse (Tucker, Hu et al. 2012) and three 
studies included oral sex in its definition of sexual acts (Rotheram-Borus, Mahler et al. 
1996, Ennett, Bailey et al. 1999, MacKellar, Valleroy et al. 2000). Second, studies 
measured condom use behavior over different recall periods—last intercourse, last 
month, three months and, six months. Third, only two studies evaluated condom use 
specific to partner characteristics—high risk partner (Kipke, Montgomery et al. 1997) 
and main versus transient partners (Darling, Palmer et al. 2005), even though several 
past studies have shown that youth are less likely to use condoms with their serious 
partners compared to their casual sexual partners (Ream, Barnhart et al. 2012, Rana, 
Brown et al. 2014). Fourth, most studies have defined condom use as a dichotomous 
variable that distinguished between those who always use condoms to others who 
either occasionally or never use condoms. One study evaluated condom use behavior 
using three categories—never, sometimes and always with respect to the past three 
months (Tucker, Hu et al. 2012); two studies defined it on a 5-point Likert scale (Noell, 
Rohde et al. 2001, Darling, Palmer et al. 2005); one study performed a logarithmic 
transformation of number of recent unprotected encounters reported in past three 
months (Rotheram-Borus, Mahler et al. 1996); and, one study computed the 
percentage of unprotected sex behavior by dividing the number of times a condom was 
not used during sex by the total number of sex acts (with a max of 5 partners) in past 
three months (Tevendale, Lightfoot et al. 2009).  

 

Measures of Social Relationship Characteristics 

Majority of studies included in this review used in-person surveys in which they 
measured social relationship constructs using self-developed measures, items 
developed in previous research and established scales. Established scales included 
Straus and Gelles measures of family violence to examine abuse (Gelles and Cornell 
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1985) and, Social Support Microsystem Scale to evaluate the association between 
social support from mother and youths’ risk behaviors (Seidman, Allen et al. 1995). 

Only seven studies included in this review used social network methods to 
solicit information about youths’ social environments. All of these studies started 
network interviews by asking youth to name people in their social networks and then 
probed about network attributes and relationship characteristics. Based on the 
distribution of responses, six of the studies created categorical or continuous 
measures of social relationships. One study that collected data among youth at one 
drop in agency in Los Angeles created sociomatrix data (a matrix of ties among 
individuals) by linking ties among participants in the study (Rice, Barman-Adhikari et 
al. 2012). There were three key differences among social network studies. First, there 
was variation in the number of alters that studies required youth to name. One study 
conducted among youth in Washington D.C. required them to name a maximum of 
seven network contacts; three studies conducted among youth in Los Angeles solicited 
names of 20 social network members; and two studies also conducted among youth in 
Los Angeles and one in San Francisco elicited an unlimited number of nominations. 
Second, three of the seven studies used name generator questions such as “people to 
whom [you] feel close, sex partners, injection partners, and people with whom [you] 
share resources” (Valente and Auerswald 2013), a method that may result in bias 
since it solicits names of only certain categories of ties (McCarty, Bernard et al. 1997). 
Third, only two of the seven studies separately evaluated the influence of sexual and 
non-sexual ties.  

The last set of studies included qualitative studies most of which explored youths’ 
experiences with sex trade.  

Another area in which studies differed were the dimensions of social relationships 
measured. Only four studies examined structural features of homeless youths’ 
networks such as the absence of a social network, network size (number of individuals 
in the entire network), density (ratio of the number of connections that exist among a 
group of network members to the total number of possible ties), centralization (index 
that signals the extent to which few individuals maintain the majority of ties in the 
social network), number of isolates in networks (individuals in a given network who 
have no connections with others in the same network), network closeness (average of 
closeness among all ties in the network) and, conflict (an average of how often 
networks members had arguments or fights) among others. One of these studies that 
created a sociomatrix examined whether there was an association between youths 
social position and their recent condom use. The majority of social relationship 
measures examined compositional features of homeless youths’ social networks. Few 
studies evaluated the presence of family members (percentage of family, number of 
relatives, any adult in position of responsibility) while most studies assessed peer 
characteristics. Compositional features regarding peers included: presence of prosocial 
peers (peers who go to school, have jobs, get along with their families, use condoms), 
presence of deviant peers (peers who sell sex, take drugs, involved in gangs, have been 
to jail) and presence of street-based and home-based peers. Some studies measured 
the presence of certain types of network ties such as whether youth had an alcohol or 
drug user present in their network without specifying whether the user was a family 
member, friend, sexual partner or other types of acquaintances. 

Regarding the nature of relationships, slightly more than one-third of the included 
studies assessed the association between childhood abuse that was perpetrated while 
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youth were still at home and youths’ sexual risk behaviors. Few studies explored 
characteristics of the familial environment such as relationship with parents, caregiver 
support, hostility and neglect. Some studies assessed peer norms, social support 
received from the street and one study explored youths’ online conversations with 
peers. A social network study conducted among homeless youth in Washington D.C. 
surveyed the influence of pressure to prostitute, instrumental and protective support 
without identifying the source of these support variables (Ennett, Bailey et al. 1999). 

In Table 1, we list measures that have been used to evaluate key dimensions of 
social relationships. As can be seen from the table, studies have used a diverse range 
of measures to examine similar concepts which made it difficult to make comparisons 
across studies. 

Table 1 Social Relationship Measures1 

STUDY NAME NETWORK 
SIZE OR 
STRUCTURE 

COMPOSITION NATURE OF 
RELATIONSHIP 

Chen et al. (2004) -  -  early sexual abuse. 
Clements et al. 
(1997) 

- - peer norms. 

Darling et al. (2005) - caregiver with problems caregiver support; 
caregiver hostility; 
caregiver removed. 

Greene et al. (1999) - - emotional abuse; 
physical abuse. 

Kipke et al. (1997) - identifies with gay/ bisexual social 
network; 
identifies with druggie; 
identifies with skater/deadhead; 
identifies with hustler; 
identifies with gang; 
identifies with student/ athlete; 
identifies with punker. 

- 

MacKellar et al. 
(2000) 

- knew someone who died from HIV/AIDS physical abuse; 
social support. 

McCarthy & Hagan 
(1995) 

 criminal networks at home; 
criminal networks on street; 

parental attachment; 
tutelage on street. 

Noell et al. (2001) - - childhood abuse. 
Rice et al. (2007) - peers who go to school regularly and 

change; 
peers who have jobs and change; 
peers who get along with their families and 
change; 
peers who come from your neighborhood 
and change; 
 
peers who have tattoos and change; 
peers who are having sex and change; 
peers who are stealing and change; 
peers who have been arrested and change; 
peers who are in a gang and change; 
peers who have been in a jail and change; 
peers who have injected drugs and 
change; 
peers who have overdosed and change; 

- 

                                                            
1 If a paper reported several social relationship related measures, we listed only those measures stemming from the 
most complete model. 
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peers who are doing sex work and change; 
peers who have HIV and change. 

Rice et al. (2010) - online networking with street peers 
(versus home based peers); 
online networking with any family (versus 
home based peers). 

- 

Rotheram-Borus et 
al. (1996) 

- - childhood abuse (included 
because most of the 
perpetrators were 
identified as family 
members). 

Simons & Whitbeck 
(1991) 

- - sexual abuse; 
physical abuse. 

Solorio et al. (2008) - - living situation: family, 
non-family, institutional 

Stein et al. (2009) - - good relationship with 
mother; 
good relationship with 
father. 

Tevendale et al. 
(2009) 

- presence of a natural mentor. social support from 
mother; 

Tyler (2009) - friends traded sex. sexual abuse. 
Tyler et al. (2000) - friends sold sex. early sexual abuse. 
Tyler et al. (2001) - deviants peers. early sexual abuse. 
Walls & Bell (2011)    Family history of substance abuse   
Weber et al. (2004) - - intrafamilial abuse. 
Whitbeck et al. 
(2001) 

- affiliation with deviant peers. family abuse; 
social support from home; 
social support on street. 

Whitbeck et al. 
(2004) 

- - caretaker physical abuse 
and neglect; 
caretaker sexual abuse. 

Young  & Rice 
(2011) 

- does not use online social networks. talked to friends on OSN 
about videos; 
talked to friends on OSN 
about drinking/ drugs; 
talked to friends on OSN  
about sex; 
talked to friends on OSN 
about love; 
talked to friends on OSN  
about safe sex; 
talked to friends on OSN 
about being homeless; 
talked to friends on OSN  
about school. 

NETWORK STUDIES 
Ennett et al. (1999) network 

absent; 
network 
closeness; 
network 
conflict. 

family member present; 
friend present; 
alcohol user present 
illicit drug user present. 

pressure to prostitute; 
instrumental support; 
protective support. 

Kennedy et al. 
(2012) 

- alters attend school regularly (1-2 vs. 
none); 
alters attend school regularly (3+ vs. 
none); 
any adult alter in position of 
responsibility; 
any drinking partner alters; 

Life time experiences of 
abuse. 
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any alters met on the street; 
any recently homeless alters. 

Martino et al. (2012) - percentage of family; 
percentage students; 
percentage employed; 
percentage homeless; 
percentage heavy alcohol users; 
percentage drug users; 
percentage who engage in risky sex 
behavior. 

- 

Rice 2010 network size at least one peer whom respondent knew 
from home, with whom he/ she only had 
electronic interactions, and was believed 
to be a regular condom user (home based 
condom using electronic tie); 
at least one peer whom respondent knew 
from home, with whom he/ she only had 
face to face interactions in the previous 
month, and was believed to be a regular 
condom user (home based condom using 
interpersonal tie); 
at least one peer whom respondent knew 
from street life, with whom he/ she only 
had face to face interactions in the 
previous month, and was believed to be a 
regular condom user (street based condom 
using interpersonal tie) 

- 

Rice et al. (2012) non-
peripheral 
position in 
overall social 
network. 

- - 

Tucker et al. (2012) - number of relatives; 
>= 50% of all network members who drink 
heavily; 
number of platonic ties that engage in 
risky sex; 
number of platonic ties who attend school 
regularly. (1 or 2 versus 0 and 3 or more 
versus 0). 

child abuse. 

Valente & 
Auerswald (2013) 

- presence of a stably housed contact; 
same-gender friendship; 
opposite-gender friendship; 
presence of a family member; 
network involved in street sex economy; 
drug dealer; 
incarcerated in past month. 

- 

 

In the following sections, we present the results in a structured narrative format. 
We present themes pertaining to the structure, composition and nature of 
relationships for each key outcome. If a paper reported several analyses, we included 
only those estimates stemming from the most complete model to maximize control of 
confounding variables. 

 

SURVIVAL SEX 
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Rates of trading sex, survival sex or prostitution among homeless youth have 
been found to be wide-ranging but as high as 36% (Kral, Molnar et al. 1997, Beech, 
Myers et al. 2002, Tyler and Johnson 2006, Tyler 2009). In this review, 22 of the 36 
studies explored nonsexual social relationship-based determinants of survival sex. In 
the following sections, we discuss nonsexual social relationship variables that were 
found to significantly impact the probability of homeless youth engaging in sex trade. 

 

Structure 

 In our review, we found only one study that evaluated the association between 
overall network structure and survival sex among homeless youth. Ennett et al. asked 
homeless youth living in Washington D.C. to name up to seven people whom they saw 
a lot or spent most of their time with. Next, the authors studied network 
characteristics of youths’ social ties and found that youth who failed to report any 
social ties were nearly eight times more likely to engage in lifetime survival sex 
(Ennett, Bailey et al. 1999).  

 

Composition 

Family:  The presence of family members in homeless youths’ social network appears 
to be associated with a decrease in the likelihood of youth engaging in survival sex 
although there is no conclusive knowledge about the characteristics of family 
members. Ennett et al. found that having a family member present in homeless 
youths’ network resulted in a 78% reduction in the probability of youth engaging in 
survival sex (Ennett, Bailey et al. 1999). Several years later, Rice et al evaluated online 
communication behavior of homeless youth in Los Angeles and found that using the 
internet to communicate with family members was associated with a 68% reduction in 
the odds of engaging in sex trade (Rice, Monro et al. 2010). Only one study has taken a 
step further and evaluated the characteristics of family members. Walls and Bell 
surveyed 1,625 homeless youth aged 10 to 25 from 28 different states in the United 
States and established that youth with a familial history of substance abuse were at 
least three times more likely to engage in survival sex (Walls and Bell 2011). 

 

Friends: Peer influences can be especially strong among homeless youth since they 
lack parental supervision and guidance. Ennett et al. concluded that if homeless 
youths’ networks consisted of friends, then there was a 81% reduction in the 
likelihood of youth engaging in sex trade (Ennett, Bailey et al. 1999).  

 Since different peer groups may have different patterns of social norms, recent 
studies have evaluated the socio-demographic features of peers. To determine the type 
of peer groups that are associated with high risk behaviors, Kipke et al. asked 
homeless youth to identify their peer group affiliations and found that among 
homosexuals, “druggies,” “skaters,” “hustlers,” “gangs”, “students,” and “punkers,” 
those with homosexual and “hustler youth” peer group affiliations were most at risk 
for sex trade. Youths belonging to these two groups were at least two times more likely 
to engage in survival sex (Kipke, Montgomery et al. 1997), similar to the findings of 
other studies that found a positive association between survival sex and youth having 
friends who also traded sex or hooked up (McCarthy and Hagan 1995, Tyler, Hoyt et 
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al. 2000, Tyler 2009). On the other hand, another study among homeless and 
runaway youth in Seattle found that deviant peers such as those selling drugs, sex or 
assaulting others had an indirect effect by encouraging youth to engage in deviant 
strategies themselves which in turn may have increased their likelihood of engaging in 
sex work (Tyler, Hoyt et al. 2001). A more recent study that analyzed the use of social 
media technologies by homeless youth found that homeless youth who engaged in 
online networking with street peers were nearly five times more likely to engage in 
survival sex (Rice, Monro et al. 2010), although this study acknowledged that it did 
not explore if youths’ street peers were engaging in deviant activities. A key weakness 
of the above-mentioned cross-sectional studies is that they leave open the question of 
survival sex being caused by homophily or behaviors being practiced by the social 
network. 

 

Nature of relationships 

Family: Given the prevalence of abuse and its probable impacts on youths’ health, a 
growing body of literature has evaluated the association between sexual abuse and 
survival sex behavior in this population. Studies have commonly controlled for 
demographic and individual specific factors such as substance use, depression, 
engagement in deviant behaviors and association with deviant peers and still found a 
positive association between sexual abuse and survival sex (Rotheram-Borus, Mahler 
et al. 1996, Greene, Ennett et al. 1999, Tyler, Hoyt et al. 2000, Tyler, Hoyt et al. 2001, 
Whitbeck, Hoyt et al. 2001, Chen, Tyler et al. 2004, Whitbeck, Chen et al. 2004). All of 
these studies have focused on abuse experienced by youth before leaving home or 
during their childhood or at home by family/ caretakers. For instance, a study 
conducted among 974 homeless and runaway youth in Seattle and the Mid-West 
found that family abuse increased the probability of youth trading sex by nearly four 
times (Whitbeck, Hoyt et al. 2001). One study evaluated the significance of the age at 
which youth were abused and found that youth sexually abused after age 13 were 
more likely to be involved in sex work than those abused before that age or youth who 
had never been abused (Rotheram-Borus, Mahler et al. 1996).  

 Two studies did not find an association between sexual abuse and survival sex. 
Weber et al. conducted the only prospective study among female street youths in 
Montreal and did not find any association. However, the authors note that one of the 
limitations of their study could that since only 22% of the study population entered 
prostitution during the duration of the study, it is possible that their study lacked 
enough power to detect statistically significant associations (Weber, Boivin et al. 
2004). In the second study, Tyler surveyed 151 homeless young adults in the 
Midwestern United States and the author did not find childhood sexual abuse as an 
independent predictor of initiation into prostitution. The author reasoned that her 
study controlled for important mediating variables that past research had ignored, 
such as whether friends traded sex and whether youth were propositioned to sell sex 
(Tyler 2009).  

 While most studies have focused on sexual abuse, few studies have looked at 
emotional and physical abuse. Only one study evaluated the effects of emotional abuse 
and found that emotionally abused youth were approximately two times more probable 
to engage in prostitution. However, emotional abuse was found to be a risk factor only 
for shelter youth and not street youth (Greene, Ennett et al. 1999). Another study also 
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found emotional abuse to be associated with sex work among drug-using youth in 
Vancouver, Canada. However, we did not include this study in the review because it 
was not clear if the entire study sample, which included drug-using youth, was also 
living in the streets or away from home (Stoltz, Shannon et al. 2007). As for physical 
abuse, there appears to be mixed evidence. While Greene et al. found that physically- 
abused shelter youth were twice likely to engage in survival sex (Greene, Ennett et al. 
1999), others studies did not find an association (Simons and Whitbeck 1991, 
Whitbeck, Chen et al. 2004). Studies that did not find an association included sexual 
abuse and so it is likely that sexual abuse has more prominent impact than physical 
abuse.  

Besides abuse, studies have also evaluated the role of familial support. 
Whitbeck et al. defined social support from home as a count variable that assessed the 
number of people that homeless youth could turn to for either instrumental or 
emotional help and found no association between the provision of familial support and 
survival sex (Whitbeck, Hoyt et al. 2001). One study took a step further and 
distinguished the source of support. Stein et al. evaluated paternal and maternal 
influences and concluded that positive relationships between mothers and homeless 
youth helped youth stay away from survival sex. As for paternal influence, it appeared 
to impact criminal behaviors and substance use behaviors and not the probability of 
engaging in survival sex (Stein, Milburn et al. 2009). In one qualitative study which 
explored pathways into sexual exploitation, one sexually exploited homeless female 
youth noted that her mother used to force her to have sex to buys drugs (Holger-
Ambrose, Langmade et al. 2013).  

 

Peers: Few studies have evaluated the mechanisms through which peers impact 
homeless youths’ decisions to engage in sex trade. Qualitative studies have found that 
youth can experience encouragement, pressure as well as get information from peers 
that may encourage them to engage in sex trade (Tyler and Johnson 2006, Gwadz, 
Gostnell et al. 2009, Ream, Barnhart et al. 2012, Holger-Ambrose, Langmade et al. 
2013). For instance, in one study, YMSM homeless youth reported having friends in 
shelters introduce them to efficient ways of hustling such as good places to find clients 
(Lankenau, Clatts et al. 2005). One quantitative study evaluated the role of social 
support from street friends and found no association with probability of engaging in 
survival sex (Whitbeck, Hoyt et al. 2001). Since peers can provide information, 
pressure and support through different mediums, one study evaluated the 
conversation topics of homeless youth in Los Angeles who used social networking 
websites. This study concluded that youth who talked to friends about drinking and 
drugs are twice as likely to engage in survival sex. On the other hand, youth who 
talked to friends about love are less likely to engage in survival sex (Young and Rice 
2011).  

 

MULTIPLE SEX PARTNERS 

 In this review, 10 of the 36 studies assessed the association between nonsexual 
social relationship variables and multiple sexual partnerships among homeless youth. 
While evaluating multiple sex partnerships, none of these studies examined if 
homeless youth were also engaging in concurrent sexual partnerships. In the following 
sections, we summarize findings. 



15 
 

 

Structure 

 Only one study evaluated how the structure of youths’ social network was 
associated with the probability of them having multiple sex partners. Ennett et al. 
found that after controlling for background characteristics of age, gender and race, 
homeless youth who reported having no social ties were nearly three times more likely 
to have at least 10 or more sexual partners in their lifetime (Ennett, Bailey et al. 
1999). The authors concluded that having social relationships, irrespective of the 
composition of the social network, has a protective effect on homeless youths’ risky 
sexual behaviors.   

 

Composition 

 Results are mixed about the relationship between presence of risky ties and 
multiple sexual partnerships among different categories of homeless youth. Martino et 
al. conducted a network survey among migratory and non-migratory homeless youth 
in Los Angeles to understand traveler youths’ increased involvement in risk behaviors. 
The authors did not find network members’ use of heavy alcohol and drugs to have an 
influence on youth’s partnership behavior (Martino, Tucker et al. 2011). This finding is 
in contrast to the findings of two other studies conducted among 14-21 year old 
homeless youth and YMSM respectively that found the presence of substance users in 
homeless youths’ social network to be associated with youth having multiple sexual 
partnerships (Ennett, Bailey et al. 1999, Tucker, Hu et al. 2012). Similarly, Martino et 
al. also found homeless youth to be more likely to have multiple sexual partnerships if 
they perceived their social network members to be engaged in risk behaviors, while 
Tucker et al. did not find any effect of risky members on YMSM’s probability of having 
multiple partnerships.  

 Two studies examined the role of protective members. Martino et al. found that 
youth having more employed individuals in their networks were more likely to have 
multiple sexual partnerships, contrary to several theories that posit the positive 
influence of conventional ties on youths’ health behaviors (Martino, Tucker et al. 
2011). Tevendale et al. studied the role of potential individual and environmental 
factors on sex behaviors of homeless youth in Los Angeles County. One of the 
variables that they assessed was the presence of a natural mentor, i.e. a person 
usually in the position of responsibility who inspires and supports youths, and found 
no evidence of an association (Tevendale, Lightfoot et al. 2009). 

 

Family: Only two studies have examined how the presence of family members 
influences homeless youth to have multiple sexual partnerships. One study conducted 
in Los Angeles found the presence of family members to have no significant impact on 
the probability of youth having more sex partners (Martino, Tucker et al. 2011). 
Another study among homeless youth in southern California, however, found that 
youth who reported having caretaker problems were more likely to have multiple sex 
partners (Darling, Palmer et al. 2005). This study evaluated caregiver problems by first 
asking youth to name the caretaker who most influenced them among the people who 
raised them. Next, youth who noted having caretakers have either alcohol/drugs or 
legal problems were considered to have caretakers with problems. 
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Peers: The characteristics of peers can have a positive as well as negative impact on 
homeless youths’ sexual risk behaviors. Two studies evaluated the presence of school 
ties in homeless youth’s social networks. One study among YMSM in Los Angeles 
found that the number of ties with peers who attended school was positively related to 
the likelihood of youth having fewer sexual partners (Tucker, Hu et al. 2012), while 
another study also conducted among migratory homeless youth in Los Angeles did not 
find a similar association (Martino, Tucker et al. 2011). One study measured the 
presence of deviant peers using a 13-item scale and found homeless and runaway 
youth in Seattle having deviant peers to be more likely to have multiple sex partners 
(Tyler, Hoyt et al. 2001). Another study among female homeless youth in the Mid-West 
did not find a similar association when the authors narrowed the definition of deviant 
peers to only those peers who sold sex (Tyler, Hoyt et al. 2000).  

 

Nature of Relationships 

The likelihood of homeless youth having multiple sexual relationships can be 
driven by the nature of relationships that exist in their networks. Ennett et al. 
examined several associations between quality of relationships and multiple sexual 
partnerships. Homeless youth with close social networks were less likely to have 
multiple sexual partnerships whereas youth were six times more likely to have 
multiple sexual partnerships if they perceived facing pressures from network members 
to engage in prostitution. In this same study, the authors also found that youth were 
nearly 13 times more likely to have 10 or more number of sexual partnerships in their 
lifetime as more ties in their social network provided them with protective support 
against those bothering or hassling them (Ennett, Bailey et al. 1999). It is important to 
note that the authors of the study did not identify who in homeless youths’ networks 
was providing them with protective support or pressurizing them to engage in sex 
trade.  

 

Family: Findings from three studies support the conclusion that childhood sexual 
abuse has a positive association with the likelihood of homeless youth having multiple 
sexual partnerships. In their structural equation models, Tyler et al. proposed that 
sexual abuse directly increased the likelihood of youth having multiple sexual 
partnerships as well as indirectly by encouraging them to engage with deviant peers 
who are likely to influence youth to have multiple partnerships (Tyler, Hoyt et al. 
2001). Another study found that sexually abused youth were more susceptible to 
sexual coercion which resulted in them practicing multiple sexual partnerships (Noell, 
Rohde et al. 2001). Rotheram-Borus et al. took one step further and evaluated the 
significance of the age at which youth were sexually abused. The authors found that 
male youth who were abused before age 13 were more likely to have multiple sexual 
partnerships than their non-abused peers or female homeless youth (Rotheram-Borus, 
Mahler et al. 1996).   

 Besides abuse, three other studies have evaluated the role of caretaker support 
and arrived at differing conclusions based on the characteristics of the caretaker. 
Tevendale et al. studied the role of maternal social support, i.e. provision of 
instrumental and emotional support using the social support microsystem scale, and 
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did not find any association between this support variable and the likelihood of youth 
engaging in multiple partnerships (Tevendale, Lightfoot et al. 2009). In another study, 
the authors first asked youth to identify among their caregivers the most influential 
person and next evaluated caregiver characteristics. One of this study’s findings was 
that youth receiving support from their caregivers were likely to have multiple sexual 
partners (Darling, Palmer et al. 2005). On the other hand, another study that 
longitudinally examined the relationship between homeless youths’ living situation 
and sexual risk behaviors found that among newly homeless youth, male youth living 
in non-family settings such as friend’s homes, hotels, squat areas and apartments 
were more likely to report more sexual partners than youth living with family or in 
institutional settings; however for female youth there was no significant association. In 
this study, the authors reasoned that youth living in family and institutional settings 
were more likely to have received social support which in turn positively influenced 
their risk behaviors (Solorio, Rosenthal et al. 2008).  

 

CONDOM USE 

 Condoms are a key preventive tool against HIV/AIDS as well as other STDs and 
unwanted pregnancy. Yet, studies have found poor rates of condom use (Tevendale, 
Lightfoot et al. 2009, Tucker, Ryan et al. 2012) and high rates of pregnancy among 
homeless female youths (Greene and Ringwalt 1998, Tucker, Sussell et al. 2012). In 
this review, 16 of 36 studies evaluated nonsexual social relationship-based risk factors 
associated with condom use/ non-use behavior among homeless youth. 

 

Structure 

 Three of the four studies that evaluated the role of homeless youths’ social 
networks did not find associations between network features and youths’ condom use 
behaviors. One study conducted among runaway and homeless youth in Washington, 
D.C. assessed social network characteristics such as the presence of a network, 
network stability and size and did not find an association between these variables and 
condom use behavior (Ennett, Bailey et al. 1999), similar to the findings of another 
study that examined the role of network size (Rice 2010). Kennedy et al. examined 
specific features of youth’s networks such as network density, centralization and 
number of isolates among homeless youth in Los Angeles and also did not find 
significant relationships (Kennedy, Tucker et al. 2012).  

 Only one study in this review reported youths’ structural features to have an 
effect on their condom use behaviors. This study used sociomatrix data and evaluated 
how a youth’s position in a larger network affected their risk behavior. After 
controlling for individual correlates, youth who were in central positions in their 
networks, i.e. individuals who knew and were connected to several other homeless 
youth, were 2.2 times more likely to report that their most recent sexual intercourse 
was unprotected. This study found that such youth were most likely to be females and 
youth who had been homeless for some time (Rice, Barman-Adhikari et al. 2012).    

 

Composition 



18 
 

 One study reported that the odds of using a condom in the last sexual 
encounter was more likely among male youth who had a stably housed contact in 
their social network. This association was not significant for female youth. This study, 
however, did not determine the identity of the stably housed contact (Valente and 
Auerswald 2013).  

 

Family: The presence of a family member in youths’ social network does not appear 
to exert a positive influence on their condom use practices. Two studies conducted 
among homeless youth in Washington, D.C. and San Francisco did not find an 
association between the presence of a family member with youths’ condom use 
behavior (Ennett, Bailey et al. 1999, Valente and Auerswald 2013). In fact, two other 
studies evaluated the role of number of relatives (Tucker, Hu et al. 2012) and presence 
of responsible adults in youths’ social circle (Kennedy, Tucker et al. 2012) and 
contrary to expectations both studies found that the presence of such adults resulted  
in more unprotected sexual episodes.  One of these studies speculated that a more 
likely explanation of this association is that youth engaged in risky behaviors are more 
likely to require assistance from responsible adults who were primarily identified in 
the study as service providers of shelters. Instead of exerting a negative influence, the 
study argued that these providers should be likely viewed as “latent source of positive 
influence” on youths’ behaviors (Kennedy, Tucker et al. 2012).  

 

Peers: Besides adults, studies have also analyzed the characteristics of peers with 
whom homeless youth associate. Peers engaging in deviant activities such as drinking 
alcohol (Ennett, Bailey et al. 1999) and belonging to the “punker” group (Kipke, 
Montgomery et al. 1997) are more likely to exert negative influences on homeless 
youths’ condom use behavior. However, a longitudinal study that evaluated the 
presence of various types of problematic peers such as those in gangs, injecting drugs, 
stealing, sex workers among others found that the presence of such peers increased 
the odds of hard drug use but not odds of engaging in unprotected sex (Rice, Milburn 
et al. 2007). One possible reason for mixed findings may be because the longitudinal 
study was conducted among newly homeless youth who are less likely than chronic 
homeless youth to get embedded within the street culture and get influenced by peers. 
The same longitudinal study also found that pro-social peers exerted positive influence 
on youth. Specifically, homeless youth having peers in schools and those who got 
along with their family were less likely to have unprotected sex. Overtime, the study 
found that as youths networks consisted more of school-going peers, their odds of 
having unsafe sex also reduced (Rice, Milburn et al. 2007). 

A key weakness, however, of all of the above-mentioned studies is that they do 
not distinguish between whether or not peers are sexual partners. Doing so would be 
especially important given that the sexual partner can greatly influence whether 
condoms are used or not. Only two studies in our review have distinguished between 
platonic ties and sexual partners. Both studies evaluated the presence of platonic ties 
attending school and arrived at differing conclusions. Tucker et al. found that YMSM 
homeless youth having peers who attended school were less likely to engage in 
unprotected sex (Tucker, Hu et al. 2012) while Kennedy at et al. did not find a similar 
association among homeless youth in Los Angeles. A third study among homeless 
youth in San Francisco found that female youth having friendships with other females 
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were 7.45 times more likely to have used a condom during their last sexual episode 
(Valente and Auerswald 2013)2. 

 Only one study specifically examined homeless youths’ perceptions of their 
peers’ condom using behavior. Rice found that homeless youth who have face to face 
connections with street-based condom using peers were 70% less likely to engage in 
unprotected sexual intercourse at last intercourse. In the same study, youth who 
identified having at least one home-based condom using peer with whom they 
connected via the internet were 91% less likely to have unprotected sex and multiple 
partners and were 3.5 times more likely to have used a condom and have a single 
partner (Rice 2010). It is important to note that like the previous studies, this study 
also did not distinguish between sexual and non-sexual peers. 

 

Nature of Relationships 

Family: Several studies have examined the effects of abuse on youths’ condom use 
practices. Most studies have found that abused youth are more likely to engage in 
unprotected sex (Rotheram-Borus, Mahler et al. 1996, MacKellar, Valleroy et al. 2000). 
After controlling for the influence of individual, partnership and social network factors, 
Kennedy et al. found that homeless youth with a history of abuse had nearly six times 
the odds of reporting unprotected sex in the past three months (Kennedy, Tucker et al. 
2012). Tucker et al. specifically studied abuse among YMSM and found that abused 
YMSM were 2.5 times more likely to engage in unprotected anal sex (Tucker, Hu et al. 
2012). Mackellar et al. examined gender specific factors associated with nonuse of 
condoms. According to this study’s findings, among males, nonuse was associated 
with prior physical victimization while for females there was no association between 
physical victimization and nonuse of protection (MacKellar, Valleroy et al. 2000). In 
their longitudinal evaluation of youths’ social networks, Rice et al. also found no 
evidence of the effects of abuse (Rice, Milburn et al. 2007). 

 In addition to abuse, studies have also examined the effects of support and 
found mixed evidence possibly due to the different types of homeless populations 
studied. One study evaluated the role of social support from mother and did not find 
an association (Tevendale, Lightfoot et al. 2009), while another study found high 
caregiver support to be associated with lower use of condoms with steady partners. 
This study defined caregivers by asking youth to identify the one person in their lives 
who raised them and is most influential for them (Darling, Palmer et al. 2005). On the 
other hand, two studies found social support to be associated with non-use of 
condoms. Solorio et al. studied the housing conditions of homeless youth-based on the 
reasoning that housing conditions reflect the level of supervision and support 
homeless youth receive. In their findings, the authors reported that for female 
homeless youth, living in a non-family setting decreased their odds of always using 
condoms compared to living in supervised environments such as with family or in an 
institution. It is important to note here that this study was conducted among newly 
homeless youth who usually tend to have been away from home for less than six 
months and tend to move in and out of homelessness (Solorio, Rosenthal et al. 2008). 
In another study, low social support was associated with non-use of condoms only in 
females (MacKellar, Valleroy et al. 2000), although this study did not identify the 

                                                            
2 This study separated sexual and non-sexual influences only for a few variables  
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source of the support. 
 

Peers: There is some evidence from both quantitative and qualitative studies that peer 
norms influence safe sex practices among homeless youth. Clements et al. found that 
homeless male youth who perceived positive peers norms in their networks are more 
likely themselves to use condoms. The authors did not find a similar association for 
female homeless youth (Clements, Gleghorn et al. 1997). In a qualitative study about 
social network sexual behavior norms, youth highlighted both the positive and 
negative influences stemming from social norms (Tyler and Melander 2012). In 
interviews with homeless youth in three Midwestern cities, Tyler and Melander found 
that 16 of the 19 interviewed youth had social networks that did not have norms 
regarding safe sexual practices. These same respondents also had inconsistent 
condom use behaviors. On the other hand, the remaining three respondents practiced 
safe sex behaviors and noted that their network members always urged them to carry 
condoms. In the words of one respondent, “They [network members] pound it in [to] 
my head a lot, especially D.J. [who says] ‘Always use protection.” (Tyler and Melander 
2012). 

 

DISCUSSION 

 In our review, we found 36 studies that evaluated the association between 
nonsexual relationships and sexual risk behaviors among homeless youth. Findings 
from these studies denote that nonsexual relationship-based variables can have 
positive/ negative or no association with sexual risk behaviors in this population. 
Where multiple studies evaluated a similar nonsexual relationship-based variable, 
they often found contradictory results. We discuss four noteworthy findings in which 
multiple studies were in agreement. 

 First, we found strong evidence supporting a positive association between 
childhood abuse and engagement in all three sexual risk behaviors. Even after 
controlling for multiple types of influences, studies have found sexually abused youth 
to have up to  six times the odds of reporting unprotected sex (Kennedy, Tucker et al. 
2012) and four times the probability of engaging in survival sex (Whitbeck, Hoyt et al. 
2001). Other studies that have more generally examined abuse (without specifying 
whether it occurred in childhood or not) have also found similar associations (Yates, 
MacKenzie et al. 1991, Ennett, Federman et al. 1999, Weber, Boivin et al. 2002). 
However, we must note that we only came across one prospective study on this issue 
that did not find an association between childhood abuse and the probability of street 
female youth in Montreal to engage in survival sex (Weber, Boivin et al. 2004). 
Childhood abuse matters because it can directly affect the developmental trajectory of 
youth and render them at risk for depression, post-traumatic stress disorder and 
behavioral problems. Emotional dysfunction can result in youth having difficulties 
forming and maintaining positive relationships (Kendall-Tackett 2002) and, engaging 
with deviant peers (Tyler, Hoyt et al. 2000). The impacts of childhood abuse have long 
term effects as studies have found abuse to result in unsafe health practices even 
among adult homeless populations (Green Jr, Tucker et al. 2012). 

 Despite these negative effects and the high prevalence of abuse among 
homeless youth, we did not find any homeless youth-based interventions that 
provided treatment to abused youth. At the policy level, there are several childhood 
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abuse prevention programs such as home visits, parent education, and support 
groups for abused youths and individuals (WHO 2012). A recent meta-analysis 
evaluated the efficacy of psychological treatments that address posttraumatic stress 
disorders (PTSD) among adults who had experienced childhood abuse and found that 
individual and trauma focused interventions are efficacious in treating PTSD (Ehring, 
Welboren et al. 2014). However, similar treatments have not been provided to 
homeless youth to help them cope with the effects of abuse. The feasibility and 
effectiveness of such interventions for homeless populations needs to be evaluated, 
among both youth and young adults.  

 Second, we found that the type of peers with whom homeless youth associate 
might impact their likelihood of engaging in all three sexual risk behaviors. Homeless 
youth whose peers commonly engage in survival sex, non-sexual deviant subsistence 
strategies, illicit drug use and who run away from home were found to be at higher 
risk of engaging in sexual risk behaviors. Deviant peers may influence youth by 
establishing network norms governing the use of condoms (Tyler and Melander 2012); 
provide information about hustling (Lankenau, Clatts et al. 2005); and possibly 
influence their perceptions of safe health practices. Therefore, researchers along with 
practitioners should evaluate the effectiveness of peer-based interventions in 
addressing unsafe sexual practices especially among chronically homeless youth who 
tend to be strongly embedded within the street economy. Until now, only one peer 
based intervention has been employed among homeless youth and while this 
intervention succeeded in increasing HIV knowledge among youth, it had no impact on 
risk behaviors (Booth, Zhang et al. 1999). In designing peer-based interventions, 
practitioners will face a key challenge in determining which youth to select to lead 
such interventions since popular youth who could influence other youth are more 
likely to be themselves engaging in risky practices with homeless youth (Rice, Barman-
Adhikari et al. 2012, Green, Haye et al. 2013). Social network methods might be 
particularly helpful to identify which of homeless youths’ peers can function as 
effective agents of change.  

Third, there is a growing body of evidence that is advocating the protective 
effects of pro-social and housed peers. Research has started evaluating the role of 
home-based peers since studies like Johnson et al. showed that homeless youth 
continue to maintain ties with peers from home (Johnson, Whitbeck et al. 2005). 
Studies that evaluated the role of such peers have found that youth who have ties to 
home based peers and/ or pro- social peers who go to school, get along with their 
families and practice safe sex behaviors were less likely to engage in risky sexual 
practices themselves (Rice, Milburn et al. 2007, Rice 2010, Rice, Monro et al. 2010, 
Tucker, Hu et al. 2012). According to the findings of these studies, Rice et al. 
conducted a longitudinal evaluation and found that as homeless youths’ networks 
included more of such peers, the odds of them engaging in unsafe sex behavior 
decreased (Rice, Milburn et al. 2007). Based on these findings, recent studies have 
made strong calls for interventions to target homeless youth embedded in social 
networks with problematic peers and to help such youth connect with pro-social home 
based peers (Rice, Milburn et al. 2007, Rice 2010). Such interventions are likely to be 
feasible mostly for newly homeless youth who continue to maintain ties with friends at 
home. 

 Fourth, there is not enough evidence to advocate for family-based interventions 
especially to address sexual risk behaviors among homeless youth. Except for abuse, 
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studies have not reached consensus about the role of family members. There were 
only two cases where findings were somewhat in agreement. First, the presence of 
family members in homeless youths’ social networks was associated with a decrease in 
the likelihood of youth engaging in survival sex (Ennett, Bailey et al. 1999, Rice, 
Monro et al. 2010). Second, we did not find any evidence to support that the presence 
of family members influenced homeless youth to have fewer sexual relationships 
(Ennett, Bailey et al. 1999, Martino, Tucker et al. 2011). In other cases, studies 
evaluated characteristics and support provided by family members and reached 
differing conclusions. 

 Equally important is that we have limited information about the role of family 
members. Most studies included in this review evaluated whether there was an 
association between the presence/ absence of a family member and the provision of 
support without further exploring which types of family members tend to remain in 
touch with homeless youth and what kinds of social support and influence do they 
exert. Knowing this information is especially important given that some homeless 
youth tend to leave home because of abuse, neglect or strained relationships with 
family members (MacLean, Embry et al. 1999). Likewise, we also found only one study 
that evaluated the role any adult who could function as mentors for youth (Tevendale, 
Lightfoot et al. 2009). For these reasons, we recommend that policymakers fund more 
research that explores the role of adults in positions of responsibility who could 
positively influence youth or provide them with the environment that motivates them 
to engage in safer health practices.  

   

LIMITATIONS OF REVIEWED STUDIES 

There is little conclusive knowledge in this field in part because of the 
methodological weaknesses observed in many of the studies we reviewed. We do not 
know if the associations between peer networks and risk behaviors is stemming from 
risky youth choosing to engage with deviant peers (selection effects) or deviant peers 
motivating youth to engage in risky behaviors (peer effects). Only three of 36 studies 
included in this review were longitudinal of which only one study evaluated the role of 
peer effects. Rice et al. examined the social network composition of newly homeless 
youth in Los Angeles over time and found that as youth’s networks consisted of more 
problematic peers, their likelihood of using hard drugs increased but not their 
likelihood of unprotected sex (Rice, Milburn et al. 2007). Since most of the studies in 
the review are cross-sectional in nature, we do not have a complete picture of what 
happens to homeless youths’ social relationships over time and how this change 
impacts their sexual risk behaviors especially for chronic homeless youth who are 
more likely to engage in risky sexual behaviors (Halcón and Lifson 2004). Future 
research would benefit from having more longitudinal and prospective studies that can 
separate these respective influences.  

 Another limitation includes lack of distinction between social ties who are sex 
partners and those who are not. Most of the studies included in this review assessed 
social ties such as peer support and influence without distinguishing whether peers 
providing these resources consisted of only non-sexual ties. Even network-based 
studies failed to distinguish between sexual and non-sexual ties when they asked 
youth to name individuals with whom they met regularly or had mutual connections 
with. Only two network studies distinguished between sexual and non-sexual peers. 
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When Kennedy et al. separately analyzed the characteristics of sexual and nonsexual 
peers, the authors found that condom use was more likely among youth in 
relationships with partners who went to school. Based on this finding, the authors 
argue that it is probable that earlier studies that found evidence for the pro-social 
behaviors of condom using school-based peers might in fact be capturing the 
characteristics of homeless youths’ partners, i.e. partners might be motivated to use 
condoms instead of homeless youth benefitting from network influence (Kennedy, 
Tucker et al. 2012). Therefore, this lack of distinction makes it impossible to determine 
if the association is due to peer network influence or is driven by a respondent’s 
relationship with a particular sexual partner. 

 It is critical to separately analyze the influences of sexual and non-sexual social 
ties due to the different dynamics involved in such relationships. Several past studies 
have found that risk behaviors such as condom use differed based on characteristics 
of the relationship as well as characteristics of the sexual partner (Sherman and 
Latkin 2001, Kennedy, Wenzel et al. 2010). In our own qualitative paper on condom 
use decision-making by homeless youth, we found assessments of risks and values of 
practicing safe sex behaviors and HIV testing took different interpretations based on 
whether the source of information/ influence was a sexual or non-sexual peer. For 
instance, several youth spoke of engaging in unprotected sex because of their trust 
and love for their partner even though some youth admitted not knowing their 
partner’s sexual history or HIV testing results. Consequently, relationship-based 
interventions may address the role of emotions, feelings and trust, which may not be 
important mediators for encouraging safe sex behaviors in non-sexual relationships 
(Rana, Brown et al. 2014). Since there are different pathways through which romantic 
relationships influence youths’ sexual risk behaviors, future studies should separately 
account for the influences stemming from sexual and non-sexual ties. The field would 
also benefit from a similar review of the role of sexual ties on homeless youths’ sexual 
risk behaviors given the emerging number of studies that are advocating for couple 
based interventions for homeless youth (Kennedy, Tucker et al. 2012, Rana, Brown et 
al. 2014) as well as promising evidence from similar interventions for other high risk 
populations (El-Bassel, Jemmott et al. 2010, El-Bassel and Wechsberg 2012). 

 Future studies would especially benefit from taking a multifactor and multilevel 
approach in their analyses.  In our review we found only one study that adopted a 
multilevel methodology. Most studies accounted mainly for individual specific socio-
demographic characteristics. Failing to account for diverse streams of influences and 
limited evaluation of pathways through which factors interact can result in failure to 
include mediators and moderators that help explain mechanisms. For instance, 
Darling et al. evaluated whether street youths’ perceptions of their caregivers predicted 
their risk behaviors. The authors separately analyzed the importance of having a 
supportive caretaker and found no effect on condom use with transient partners but a 
negative effect on condom use with main partners. The authors believe that one 
possible explanation for this association is that homeless youth who maintain ties to 
family are better able to form and maintain stable sexual partnerships, and those who 
are in stable sexual partnerships are less likely to use condoms (Darling, Palmer et al. 
2005). As a result, in the absence of controlling for relationship level mediators, the 
study found a contradictory finding regarding caretaker support. 

 Accounting for multiple types and levels of influence on individual behavior may 
help better design more effective interventions. Naranbhai et al. conducted a 
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systematic review of interventions that aimed to modify sexual risky behaviors for 
preventing HIV in homeless youth and concluded that more research is still needed to 
identify effective strategies for this population (Naranbhai, Abdool Karim et al. 2011).  
Many of the existing interventions aimed at HIV prevention among homeless youth are 
focused on few casual factors without a comprehensive approach to the multiple ways 
that social relationships can affect sexual risk behaviors. For example, peer-based 
interventions focus on using peers as a medium to increase knowledge and improve 
self-efficacy without addressing the role of emotions and love that may complicate the 
use of safe sex methods (Booth, Zhang et al. 1999). We believe that interventions are 
taking single factor approaches partially due to the research field’s failure to take a 
multifactor and multilevel approach. Therefore, we recommend that future research 
evaluate the role of nonsexual relationships using a multi-factor and multilevel 
analytic approach that provides policymakers with an informed perspective on the 
myriad of ways that nonsexual relationships affect sexual risk behaviors in this 
population.  

 Another critical limitation includes the fact that studies combined a wide range 
of homeless youth with respect to age ranging from 10 to 25 years. We found two 
weaknesses stemming from this broad age categorization. First, although most studies 
considered young teenage homeless youth eligible to participate in studies, the 
majority of studies ended up studying mostly older youth and so we know little about 
younger teenage homeless youth. Second, past research has shown that children from 
different development periods experience different struggles. For instance, older 
homeless youth (usually 18 to 24 years) are more likely to leave adolescent support 
networks and become independent compared to younger homeless youth (Wenzel, 
Holloway et al. 2012).  A review article that looked at the outcomes of childhood sexual 
abuse noted that outcomes such as risky behaviors tended to vary by development 
period (Tyler 2002). Given that the social context is different based on youths’ 
development stage, future studies should focus on a narrower range of homeless 
adolescents.   

Research also needs to take into account that different sub-groups exist within 
the homeless youth population. For instance, in this review, we only found three 
studies conducted specifically on LGBT homeless youth even though prior research 
has found LGBT youth to engage in riskier activities (Cochran, Stewart et al. 2002). 
Likewise, studies should also distinguish between chronic homeless youth versus 
transient ones who move in and out of homelessness. Research should especially take 
into account why youth have left home which would signal different types of social 
environments inhabited by youth and risk behaviors practiced. Both research and 
policymakers should also target hidden youth who live “doubled up” in other 
households and/ or live with their families in motels and who are at an imminent risk 
of homelessness. Such youth are often ignored because they are not considered 
homeless as per the definition of homeless used by the Department of Housing and 
Urban Development (HUD) that provides local governments with resources to address 
homelessness (Kao 2015). 

 Through this review, we discovered that we know very little about the nature of 
relationships between social relationships and sexual behaviors because of the way 
some nonsexual relationship variables have been measured. Studies did not use 
common and standardized measures and consequently a comparison across studies 
was quite difficult. For instance, even though two studies evaluated the association 
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between deviant peers and survival sex, they defined deviant peers very differently. 
Tyler used a dichotomous variable that measured whether youth had at least one 
friend who traded sex while Whitbeck et al. measured affiliation with deviant peers as 
sum of 13 items that indicated various delinquent activities on street such as stealing, 
doing drugs and trading sex among other (Whitbeck, Hoyt et al. 2001, Tyler 2009). 
Moreover, most of the studies included in our review measured nonsexual relationship 
variables such as support without taking a more comprehensive approach that 
included measuring the characteristics of those providing support, the nature of 
support and the context under which support is provided. 

 Moving forward, studies should adopt network-based methodologies that will 
allow them to answer the “who, what and why” of relationships. Only seven of the 36 
studies we evaluated used network-based methodology to evaluate how homeless 
youths’ interactions with others impacted their sexual risk behaviors. Haye et al. note 
that social relationships include a connection between two individuals in a given 
context and therefore relationships should not be evaluated from the recipient’s 
perspective only (Haye, Green et al. 2012). Network-based methodologies help 
understand the context of relationships which is critical for developing network-based 
interventions. They can also help identify individuals who control resources and 
information in a given network and hence have the potential to act as agents of 
change. 

 A key methodological weakness included a lack of qualitative studies. We found 
only five qualitative studies and most of them examined peer influences on survival 
sex behaviors. Qualitative studies allow us to have a better understanding of the 
various mechanisms via which nonsexual relationship-based determinants interact 
with other factors and ultimately affect homeless youths’ sexual risk behaviors. 
Longitudinal ethnographic studies will also help us learn how youth form, maintain or 
leave their social networks. Such studies need to especially explore youths’ 
relationship with family members. We did not find qualitative studies that explored 
family relationships and the association of these relationships with homeless youths’ 
risk behaviors although we know that some homeless youth continue to maintain 
relationships with family members despite having had strained relations in the past 
(Johnson, Whitbeck et al. 2005). Other weaknesses included use of convenience 
sampling procedures, lack of comparison groups, concentration of most research in 
California especially Los Angeles and, that there are few mixed method studies that 
are using a combination of qualitative and quantitative methods to creatively build a 
more complex model of the factors affecting risk behaviors. 

 

LIMITATIONS OF REVIEW 

  This review has three important biases that should be taken into 
consideration. Given limited resources, we were unable to search for articles published 
in languages other than English. However, we believe that our results are not severely 
affected by language bias because prominent articles are often translated into English 
due to the wide readership of this language. This review would have benefited from the 
inclusion of conference proceedings and master and doctoral theses which are more 
likely than published articles to present null findings. It is also possible that having a 
single reviewer could have resulted in the exclusion of some relevant studies. Even 
though we might not have identified the entire landscape of literature, we are 
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confident that we have included key studies in the field because we used a broad 
inclusion/ exclusion criteria and, also searched the reference lists of some key papers 
that met the inclusion criteria. 

 

POLICY AND RESEARCH IMPLICATIONS 

 There is promising evidence supporting the importance of peers in influencing 
sexual risk behaviors in this population. Peer-based interventions that help homeless 
youth connect with pro-social home-based peers should be considered alongside 
individual-based programs. Ongoing interventions should focus both on preventing 
and treating homeless youth who have suffered childhood sexual abuse. Future 
research needs to critically explore homeless youths’ relationship with family 
members; employ social network and mixed method approaches that will provide a 
richer understanding of how social relationships influence behaviors; and, use 
representative samples and standardized instruments that will allow making 
comparisons across studies. 
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APPENDIX 1 Summary of Results of Included Studies 

STUDY 
REFERENC
E 

LOCATION STUDY 
SAMPLE 
SIZE 

CHARACTERISTIC
S 
Mean Age, Age 
Range 
% Female 
% White 

RISKY SEX 
INDICATOR 

SOCIAL RELATIONSHIP INDICATOR & RESULT 

QUANTATIVE STUDIES 

MULTIVARIATE LOGISTIC REGRESSIONS 
Clements et 
al. (1997). 

4 Northern 
Californian 
cities (San 
Francisco, 
Berkeley, Santa 
Cruz, 
and Arcata, 
California) 

429 Mean age: 19.2 
Range: 12-23 
32% Female 
77% White 

Condom use at last 
sexual encounter 

1. High perceived peer norm score 
Males: OR 2.61 (1.18, 5.78) 
 

Greene et 
al. (1999) 

multiple 
locations in the 
United States 

1159 Mean age: 17  
Range: 12-21 
16.5% Females 
19.4% White 

Lifetime Sex Trade 1. Physical abuse before leaving home  
Shelter youth: AOR= 2.1 (1.3, 2.7) 
2. Emotional abuse before leaving home  
Shelter youth: AOR= 1.7 (1.3, 2.3) 

Kipke et al. 
(1997) 

Hollywood, Los 
Angeles 

309 Mean age: 19 
Range: 13-23 
34% Female 
54% White 

Sex Trade 
 
 
 
Unprotected sex in 
last sexual encounter 
with a high risk 
partner 

1. Peer Group Affiliation with Gay/ bisexuals: OR 
3.13 (1.49-6.56) 
2. Peer Group Affiliation with Hustlers:  OR 2.41 
(1.09, 5.32) 
 
1. Peer Group Affiliation with Gang members:  OR 
0.48 (0.24, 0.98) 
2. Peer Group Affiliation with Punkers: OR 2.16 
(1.10, 4.22) 

MacKellar et 
al. (2000) 

San Francisco, 
Fort Lauderdale, 
Houston, New 
York 

879 Mean age: _ 
Range: 13-20 
54% Female 
34% White 

Condom non-use 
during intercourse in 
past 6 months  

1. Physical abuse  
Males: OR 1.01  (1.00, 1,02) 
2. Knowing someone who died from HIV/AIDS 
Males: OR 1.98 (1.09,  3.60) 
3. Social support 
Females: OR 0.93 (0.88, 0.98) 

Rice et al. 
(2007) 

Los Angeles 183 Mean age: 15.3, 
Range: 12-20 
62.8% Female 
17.5% White 

Unprotected sex  in 
the previous 90 days 

1. Pro social peers who go to school regularly: AOR 
0.47 (0.29, 0.77) 
2. Overtime social network consists more of pro 
social peers who go to school regularly: AOR 0.62 
(0.43, 0.89) 
3. Pro social peers who get along with their family: 
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AOR 0.54 (0.35, 0.85) 

Rice et al. 
(2010) 

Los Angeles 201 Mean age: 21.1 
Range: 13-24 
30.8% Female 
24.4% White 

Sex Trade in past 3 
months 

1. Online networking with any family  OR 0.32 
(0.10, .99) 
2. Online networking with street peers- OR 4.7 
(1.36, 16.30) 

Simons, R. 
L., & 
Whitbeck, L. 
B. (1991).  

Des Moines, 
Iowa 

40 Mean age:_ 
Range: 14-18 
100% Female 
78% White 

Sex Trade 1. Sexual Abuse: OR 1.23 

Tyler, K. A. 
(2009). 

3 Midwestern 
cities in  USA 

151 Mean age: 21.6 
Range: 19-26 
36% Females 
78% White 

Sex Trade 1. Friends traded sex: AOR 5.17 (0.95, 28.12) 

Walls & 
Bell.  
(2011). 

28 different 
states and 
Washington DC  

1625 Mean age: 18.3, 
Range: 10-25 
47.1% Females 
49.9% White 

Sex Trade 1. Family history of alcohol or drug use: OR 3.10 

Whitbeck et 
al. (2001).  

Seattle and 4 
Mid-Western 
states 

974 Mean age:16.6, 
Range: 12-22 
54.4% Female 
58% White 

Sex Trade 1. Family abuse: OR 4.16 

Whitbeck et 
al. (2004).  

8 Midwestern 
cities 

428 Mean age: 17.4 , 
Range: 16-19 
56.3% Female 
59% White 

Sex Trade 1. Caretaker sexual abuse: AOR 2.18 

Young & 
Rice (2011)  

Los Angeles 201 Mean age: 21.07 
Range:  13-24 
30.8% Female 
24.4% White 

Sex Trade in past 3 
months 

1. Talked to friends about drinking/drugs: OR 2.03 
(1.19, 3.45) 
2. Talked to friends about love: OR 0.71 (0.49, 1.01)  

OTHER METHODS 
Chen et al. 
(2004) 

St. Louis and 
Kansas City, 
Missouri; 
Wichita, 
Kansas;Lincoln, 
Nebraska; and 
Des Moines, 
Iowa) 

361 Mean age: 16 
Range: 12-22 
100% Female 
63% White 

Sex Trade 
 
 

1. Sexual Abuse: Beta 0.12 (p<=0.01)   (direct 
relationship) 
Beta 0.07  (p<=0.01)    (indirect relationship) 
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Darling et 
al. (2005).  

Los Angeles & 
San Diego 

715 Mean age: 18.7, 
Range: 12-23 
26% Female 
45% White 

Number of sexual 
partners in the past 
month 
 
Condom use with 
main partner in past 
month   

1. Caregiver support: Beta 0.2 (p<=0.05) 
2. Caregiver problems:  Beta 0.3 (p<=0.001) 
 
 
1. Caregiver supportive: Beta -0.9 (p<=0.05) 

Gwadz et al. 
(2009). 

New York 20 Mean age: _,  
Range: _ 
_ % Female 
_ % White 

Sex Trade Active recruitment by peers: Younger and/or youth  
who were less familiar with the street economy were 
often actively recruited into the street economy by 
‘‘predatory’’ adults, and to a lesser extent, by other 
homeless peers 

McCarthy 
and Hagan 
(1995) 

Toronto 390 Mean age: _,  
Range: _ 
34 % Female 
_ % White 

Sex Trade 1. Criminal street association has a strong and 
significant effect on sex trade: Beta: .238 

Noell et al. 
(2001). 

city in 
Northwestern 
United States  

216 Mean age: 17.7 
Range: 13-20 
100% Female 
78.6% White 

Number of sexual 
partners in past 3 
months 

1. Childhood Sexual Abuse:  Childhood sexual 
abuse (prepubertally) was significantly associated 
with sexual coercion and sexual coercion was 
additionally correlated with the number of sexual 
intercourse partners  

Rotheram‐
Borus et al. 
(1996). 

New York 190 Mean age: 15.5, 
Range: _ 
51.6% Female 
11.0% White 

Lifetime Sex Trade 
 
 
 
 
 
 
Number of lifetime 
partners 
 
 
 
 
Number of partners 
in past three months 
 
 
 
 
 
Unprotected sex 

1. Sexual Abuse: Abused youth were more likely to 
engage in lifetime sex trade than non-abused youth 
with youths abused after age 13 more likely to do so 
than those abused before 13 or never abused 
[F(2,132)=5.4, p<0.01] 
 
1. Sexual Abuse: Abused youth had significantly 
more partners in lifetime than never abused youth 
[[F(2,168)=14.3 , p<0.001]; in addition, males 
abused before age 13 had more lifetime partners 
than females, non-abused males or males abused 
after age 13. 
 
1. Sexual abuse: Abused youth had significantly 
more partners in previous three months than never 
abused youth [[F(1,167)=5.2, p<0.001]; in addition, 
males abused before age 13 had more number of 
partners in previous three months than females, 
non-abused males or males abused after age 13. 
 
1. Sexual Abuse: Abused youth were significantly 
more likely to engage in unprotected sex 
[F(2,168)=7.1 , p<0.001]; in addition, abused males 
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were significantly more likely to have unprotected 
sex than non-abused males or abused/non-abused 
females. 

Solorio et al. 
(2008). 

Los Angeles 261 Mean age: 15.5, 
Range: 12-20 
59.8% Female 
22.6% White 

Number of sexual 
partners (anal & 
vaginal sex) in past 3 
months 
 
Condom use in past 3 
months  

1. Living situation in family setting (compared to 
non-family setting) among males only: Beta -0.237 
(p<=0.005) 
 
 
1. Living situation in family setting (compared to 
non-family setting) among females only: OR 3.9 

Stein et al. 
(2009).  

Los Angeles 501 Median age: 17, 
Range: 12-21 
49.5% Females 
28.0% White 

Sex Trade 1. Quality of relationship with mother: Beta -0.18 
(p<=0.001) 
 
Quality of relationship with mother among male 
youth: Beta -0.16 (p<=0.05)  
 
1. Quality of relationship with mother among female 
youth: Beta -0.19 (p<=0.01) 

Tyler et al. 
(2000) 

Kansas, 
Nebraska, Iowa, 
Missouri 

361 Mean age: 16, 
Range: 12-22 
100% Female 
64% White 

Sex Trade 
 
 
 
 
 
Number of sex 
partners 

1. Sexual Abuse: Beta=0.08 (p<=0.05)   (direct 
relationship) 
Beta 0.22  (p<=0.01)    (indirect relationship) 
2. Friends sold sex: Beta=0.67 (p<=0.01) (direct 
relationship) 
 
1. Sexual Abuse: Beta=0.13 (p<=0.05)   (total effect) 

Tyler et al. 
(2001) 

Seattle 372 Mean age:_, 
Range: 12-21 
45.4% Female 
48% White 

Sex Trade 
 
 
 
 
 
Number of sexual 
partners in past year 
(0 versus 1 or 2 
versus 3 or more) 

1. Caretaker sexual abuse: Beta= 0.16 (p<=0.01)   
(direct relationship),  
Beta = 0.05 (p<=0.05)   (indirect relationship) 
2. Peers engaging in deviant activities: Beta=0.11 
(p<=0.01)   (indirect relationship) 
                                                                                
1. Caretaker sexual abuse: Beta= 0.13 (p<=0.05)   
(direct relationship) 
Beta = 0.07 (p<=0.05)   (indirect relationship) 
2. Peers engaging in deviant activities: Beta= 0.5 
(p<=0.01)   (direct relationship) 

QUALITATIVE STUDIES 
Holger-
Ambrose et 
al. (2013) 

One Mid-west 
city 

13 Mean age: _,  
Range: 14-22 
100% Female 
15.4 % White 

Sex Trade Pathways into Sex Trade: Female youth mentioned 
being friends with pimps or other youth who 
introduced them to sex trade; one youth mentioned 
that her mother forced her to have sex to buy drugs 
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Lankenau et 
al. (2005). 

New York 10 
(although 
only some 
responden
ts 
identified 
as being 
homeless) 

Mean age:  
Range: 17-28 
0% Female 
_% White 

Sex Trade 1. Peer Influence: Peers introduced norms about 
more efficient ways of hustling 

Ream et al. 
(2012) 

Manhattan, NY 81 Mean age: _ 
Range: 18-26 
16% Female 
12% White 

Sex Trade 
 
 
 
Decision when to use 
condoms 

1. Peer Encouragement towards sex work: seven 
respondents mentioned peer encouragement 
towards sex work 
 
1. Social norms: Repudiation of specific beliefs 
about unsafe sex common among peers 

Tyler & 
Johnson 
(2006) 

4 Midwestern 
states 

40 Mean age:_ ,  
Range: 19-21 
60%  Female 
% White 

Sex Trade 1. Discussed peers relationships: Pressure to 
engage in prostitution  

Tyler, K. A., 
& Melander, 
L. A. (2012). 

3 Midwestern 
cities 

19 Mean age: 19.5,  
Range: 16-21 
68.4% Females 
57.9% White 

Condom use 
behaviors 

1. Social network norms: 3 youth said that they 
have norms within their networks regarding safe sex 
practices and 16 did not have norms; youth without 
network norms were more likely to practice 
inconsistent condom use 

NETWORK STUDIES 

Ennett et al. 
(1999) 

Washington, 
D.C. 

327 Mean age: 17.4, 
Range: 14_21 
52.3% Females 
9.8% White 

Lifetime Sex Trade 
 
 
 
 
Number of sexual 
partners in lifetime 
 
 
 
 
 
 
Unprotected sex in 
last sexual encounter 

1. Network absent: OR 7.97  
2. Network consists of family member: OR 0.23  
3. Network consists of friend: OR 0.20 
4. Network consists of illicit drug user: OR 6.08 
 
1. Network absent: OR 2.65  
2. Network closeness: OR 0.23  
3. Network conflict: OR 1.96  
4. Illicit drug user: OR 3.80  
5. Pressure to prostitute: OR 6.06  
6. Instrumental support: OR 5.79  
7. Protective support: OR  10.47  
 
1. Alcohol user present: OR 3.36  
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Kennedy et 
al. (2012) 

Los Angeles 240-
unprotect
ed sex 
 
 
161-
unwanted 
unprotect
ed sex 

Unprotected sex: 
Mean:_ 
Range: 13-24 
38.8% Female 
56.3% White 
 
Unwanted 
unprotected sex 
Mean age:_ 
Range: 13-24 
43.1% Female 
60% White 

Unprotected sex  
 
 
 
 
Unwanted 
unprotected sex  

1. Family abuse before leaving home: OR 5.63 (1.31, 
24.29) 
 
 
 
 
2. Presence of responsible adults in networks: OR 
0.11 (0.02, 0.57) 

Martino et 
al (2011). 

Los Angeles 419 Mean age: 20.1 
Range: 13-24 
36.6% Female 
34.0% White 

Number of sexual 
partners in past 3 
months 

1. Percentage of social network members employed: 
IRR 1.14 (1.01, 1.29) 
2. Percentage of social network members who 
engage in risky sexual behavior: IRR 1.15 (1.04, 
1.27) 

Rice (2010).  Los Angeles 103 Mean age: 20.9, 
Range: 16-26 
42% Female 
20% White 

Unprotected sex in 
last sexual encounter 

1. At least one street based condom using peer 
connected through interpersonal ties: OR 0.30 
(0.12, 0.82) 

Rice et al. 
(2012) 

Los Angeles 136 Mean age: 20.8, 
Range: 13-24 
39.6% Female 
21.4% White 

Unprotected sexual 
intercourse in the last 
encounter 

1. Being a non-peripheral youth: OR 2.21  (1.01, 
4.85) 

Tucker et al. 
(2012) 

Los Angeles 121 Mean age: 21.0 
Range: 16-24 
0% Female 
17% White 

Number of sexual 
partners in past 3 
months 
 
 
 
 
Unprotected Anal sex 
in past 3 months 

1. 50% or greater of all network members drink 
heavily: IRR 1.53 (1.01, 2.31) 
2. Platonic ties who attend school regularly (1 or 2 
Vs 0):  IRR 0.48 (0.27, 0.86) 
3. Platonic ties who attend school regularly (3 or 
more Vs 0): IRR 0.36 (0.23, 0.57) 
 
1. Any history of child abuse: OR 2.49 (0.96, 6.49) 
2. Number of relatives: OR 1.17 (1.03, 1.33) 
3. Platonic ties who attend school regularly (1 or 2 
vs none): OR 0.16 (0.05, 0.54) 
4. Platonic ties who attend school regularly (3 or 
more Vs none): OR 0.34 (0.11, 1.03) 

Valente & 
Auerswald 
(2013) 

San Francisco 258 Mean age:_ 
Range: 15-24 
36% Female 
54.5% White 

Condom use at last 
sexual encounter 

1. Same gender friendship: 0R 7.45 (1.54, 36.04) 
[among female youth] 
2. Stably housed network members: OR 2.23 (1.03, 
4.83) [among male youth] 

** OR= Odds Ratio; AOR= Adjusted Odds Ratio; IRR= Incidence Rate Ratio;  aIRR= Adjusted Incidence Rate Ratio
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ABSTRACT 

Purpose: Homeless youth are at elevated risk for acquiring HIV infection and 
unwanted pregnancy yet we have a poor understanding of the circumstances 
surrounding their sexual events. For these reasons, we conducted exploratory event-
level interviews which examine characteristics of the environment surrounding sexual 
events. Data comes from 47 in-depth descriptions of sexual episodes by 29 homeless 
youth who were asked to describe two recent sexual encounters. Youth were recruited 
from five community youth shelters and drop-in centers in the Hollywood and 
Westside regions of Los Angeles. 

Methods: Using grounded theory methods, we conducted across-events and within-
events analyses. 

Results: In thematic analyses of data across events, we found that whether sex was 
expected and use of alternative methods of protection against pregnancy were event-
based circumstances that respondents described as influencing engagement in 
condomless sex. We also identified factors that were not related to event 
circumstances yet influenced decision-making about using condoms. Partnership 
attributes such as partner’s HIV testing, trust and love for partner, partner 
preferences for condom use and assessments of risk influenced homeless youths’ 
decisions to use condoms. In addition, individual perceptions of diseases, concerns 
over pregnancy and discomfort using condoms were respondent characteristics that 
shaped homeless youths’ willingness to practice safe sex. Next, we conducted analyses 
of events within the same individuals and found that homeless youth identified 
multiple interacting influences on their condom use decision-making, with different 
pathways operating for event, partnership and individual levels. 

Conclusion: Future interventions targeting homeless youths’ condom use behaviors 
will benefit from taking a multilevel and personalized approach that addresses unique 
factors resulting in unprotected sex for each homeless youth. Both research and policy 
should pay particular attention to the partnership and context based determinants of 
unprotected sex in this population.

http://www.tandfonline.com/doi/pdf/10.1080/00224499.2014.961185
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BACKGROUND  

In the United States, adolescents and young adults are at high risk for getting 
infected with the HIV virus. According to the Centers for Disease Control and 
Prevention (CDC), although youth comprised 17% of the United States population in 
2010, they were responsible for nearly 26% of all new HIV infections in the same year 
(CDC 2014). HIV/AIDS is a critical public health threat especially among homeless 
youth. For instance, runaway youth, a subgroup of homeless youth, are believed to be 
at least 6-12 times more likely to become infected with HIV compared to their peers 
(Rotheram-Borus, Song et al. 2003). Homeless youth become exposed to negative 
sexual health consequences due to risky sexual practices such as having multiple 
and/or high-risk partners (Johnson, Aschkenasy et al. 1996, Tevendale, Lightfoot et 
al. 2009) and from frequent consumption of alcohol and drugs (Wenzel, Tucker et al. 
2010). In addition, homeless youth are likely to engage in sex trade as one study of 
homeless youth in the Mid-Western United States found that nearly one-third of the 
study sample had some exposure to trading sex, either having traded sex themselves 
or knowing someone in their social network that traded sex for resources (Tyler and 
Johnson 2006). The sexual health of these youth should be of immediate concern to 
policymakers as youth homelessness in on the rise (Moskowitz 2013) and, health-
related challenges will impact the ability of youth to escape the web of homelessness. 

In this study, we focus on homeless youths’ decision-making about the use of 
male latex condoms. Condoms are inexpensive, almost universally accessible and an 
effective preventive tool (when used consistently and correctly) against STDs and HIV/ 
AIDS (UNAIDS 2009). Yet, in a recent study among homeless youth in Los Angeles, 
only 40% of sexually active youth reported using condoms during their last 
intercourse (Tucker, Ryan et al. 2012). Consequently, it is not surprising that 
pregnancy rates in this age group are extremely high (Halcon and Lifson 2004). A 
study among female homeless youth in Los Angeles found that nearly 28% of the 
study sample had been pregnant or tried to become pregnant in the past three months 
(Tucker, Sussell et al. 2012). Against this background, it is worrisome that a recent 
review that evaluated the effectiveness of interventions to prevent HIV among 
homeless youth concluded that still more research is needed to develop rigorously 
designed impactful interventions to encourage safe sex behaviors in this marginalized 
population (Naranbhai, Abdool Karim et al. 2011).  

Efforts to encourage condom use among homeless youth require interventions 
to understand the social environments in which their sexual events take place. 
Ecological models of health state that an individual’s behavior can be impacted by 
multiple levels of influences—individual, social, cultural and contextual (McLeroy, 
Bibeau et al. 1988, Sallis, Owen et al. 2008). Individual-level determinants such as 
knowledge, perceptions and self-efficacy regarding condoms may determine whether 
youth choose to use condoms in any given sexual event. For instance, some youth 
might choose to always carry condoms so that they can avoid any chance event of 
unprotected sex. These preferences may in turn take a backseat against the dynamics 
of the relationships that youth have with their sexual partners such as partner 
preferences for condom use, partner characteristics and if there are rules governing 
safety and pregnancy in the relationship. In some circumstances, despite having 
individual and relationship based preferences and rules about using condoms, some 
youth might have unprotected sex due to event specific characteristics such as the 
sexual event occurs unexpectedly and so condoms are unavailable or there was 
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consumption of alcohol due to which participants forget to use condoms. 
Consequently, homeless youths’ decisions and ability to use condoms may be 
determined by multiple environments with some of these factors being more proximal 
to the event while others operating in the background. However, none of the 
interventions being offered to homeless youth simultaneously address the multiple 
layers of influence. For instance, the Street Smart intervention addresses youth’s 
knowledge about HIV and individual barriers to safe sex practices along with providing 
them with social skills training and making condoms available (Naranbhai, Abdool 
Karim et al. 2011); however, this intervention does not address relationship-level 
influences especially given that the decision to use condoms takes place in the context 
of sexual relationships. 

 We believe that interventions have not taken a multi-layered perspective since 
few studies have explored the multiple levels of influences that homeless youth might 
experience when using condoms. To date only one study about condom use among 
homeless youth has used a multi-stage and multi-method design (Kennedy, Tucker et 
al. 2012). In fact, past literature has focused mostly on individual-level determinants 
of condom use in this population. Individual characteristics such as history of abuse, 
lack of motivation to use condoms, ambivalent views about pregnancy and, poor 
decision-making skills have been associated with increased likelihood of unprotected 
sex (Bailey, Camlin et al. 1998, Tevendale, Lightfoot et al. 2009, Kennedy, Tucker et al. 
2012, Tucker, Sussell et al. 2012). Few studies that have focused on social network 
and contextual determinants of risky sexual practices among homeless youth have 
explored mostly the role of peer norms (Rice, Milburn et al. 2007), type of relationships 
and characteristics of sexual partners (Wagner, Carlin et al. 2001, Ream, Barnhart et 
al. 2012) and substance use (Kipke, Unger et al. 1996, Tucker, Ryan et al. 2012).  
Consequently, a recent review concluded that the unique social context in which 
homeless youth live is increasingly impacting their ability to practice safe sex 
behaviors, yet very little is known about the context of homeless youths’ sexual events 
(Marshall 2008). We are not aware of any qualitative study that provides information 
about the contextual characteristics surrounding homeless youths’ sexual events and 
explores the multiple levels of influence that may predict decision-making about 
condom use in this population. 

 Another weakness is that numerous studies have examined the determinants of 
condom use among homeless youth, but most of this work has focused on global 
associations or factors that influence an individual’s overall use of condoms. Global 
studies that summarize different level factors with quantitative assessments at the 
individual level are beneficial in that they allow us to test hypotheses and measure the 
impact of variables of interest with higher reliability such that results are 
comparatively generalizable. However, they don’t allow for the exploration or 
identification of mechanisms in cases where we don’t know enough about how 
predictors impact the main variable of interest as well as help establish the temporal 
pairing among variables which is an important condition for understanding casual 
relationships. For instance, a survey item that asks, “Do you often drink before or 
during having sex?” may find a negative association between substance use and 
condom use but it does not necessarily help understand how substance use affects 
condom use. There could be several mechanisms at play here. For instance, the 
association between substance and condom use could be confounded by the interplay 
of partner choice, reason for engaging in sex and amount of substance consumed 
among others. To develop effective interventions, it is especially important to have a 
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good understanding of the intricate processes, social context and individual variation 
through which predictors impact key outcomes of interest. 

In this study, we address the above two weaknesses of prior studies by 
conducting an in-depth examination of homeless youths’ sexual events. We use 
qualitative event-level methodology in which respondents are requested to describe in 
their own words what happened in a particular event and compare and contrast it to 
other similar events that they have experienced. The advantage of this method is that 
it allows us to explore the characteristics of the sexual event as well understand the 
mechanisms through which predictors may impact decision-making that happens 
before, during and after the sexual episode. For instance, regarding condom use, this 
method would provide detailed information regarding the type of sexual partner, 
location of sexual event, availability of condoms, substance use, and discussions 
regarding condoms among other factors which would allow for a more close 
examination of how these various predictors interact ultimately resulting in the use or 
nonuse of condoms (Weinhardt and Carey 2000).  

Data for this study comes from semi-structured interviews with 29 homeless 
youth who were requested to describe what happened during two recent sexual events. 
There are two key aims of this study. First, this study aims to describe the complex 
physical and social context surrounding homeless youths’ sexual events. Second, this 
study will explore event specific factors that influence homeless youths’ decision-
making about condom use. We are also interested in identifying non-event based 
factors where the circumstances of sexual events are less influential. These non-event 
factors could be broadly classified into attributes specific to partnerships and 
individual perceptions and preferences. We hope that the evidence generated from this 
paper will be informative for policymakers to develop sexual health interventions that 
will help reduce risk behaviors and prevent HIV infection in this vulnerable 
population.   

 

METHODS  

Sample  

 The data underlying this study were collected as part of formative work for a 
larger study that aimed to explore the social context in which alcohol, drug use and 
HIV sexual risk behaviors occur among homeless youth. Participants were recruited 
and interviewed between August and October 2007 using a stratified site sampling 
procedure. First, we compiled a list of emergency shelters and drop-in-centers to 
capture a diverse sample of homeless youth populations in Los Angeles County which 
has one of the largest concentrations of homeless populations in the country (Henry, 
Cortes et al. 2013). Next, we selected five diverse sites: two drop-in-centers and one 
emergency shelter in Hollywood and one drop-in-center and one emergency shelter in 
West Los Angeles, since both of these locations are known to have sizable homeless 
populations in the County. Second, at each location, we invited youth interested in 
participating to voluntarily write their names on a sign-up sheet. Youth were selected 
to participate in the screening based on the order in which they signed up or selected 
via a random numbers table since the number of youth available was more than the 
time available for interviews in each location. In one shelter with few homeless youth, 
shelter staff referred youth for screening. 
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 Once selected, youth were asked to complete a short eligibility screener for 
which they received $3 as compensation for their time. Youth were eligible if they were 
between ages 13-23, had left home for the first time prior to age 18, were not currently 
living with or receiving support from parents or guardians, had spent the previous 
night homeless and, had at least one episode of sexual intercourse in the past six 
months. We defined spending the previous night homeless if youth didn’t have a 
regular place to stay and so they had either slept the previous night in a public place 
or had “doubled up” at a friend’s house or hotel room. Sexual intercourse was defined 
as vaginal or anal sex, and we did not count instances where only oral sex occurred. 
We also used a six-month timeframe since not all homeless youth frequently engage in 
sexual intercourse. 

Figure 1 outlines the screening procedure. Eighty-two male and female 
adolescents across the five sites completed screening of whom thirty-seven youth met 
all study criteria. Of these youth, twenty-nine respondents completed event-level 
interviews. Seven respondents refused to participate in event-level interviews mostly 
because they did not have time. We did not include interview data from one youth 
because he was the only youth to report non-heterosexual events which was 
characteristically different from the rest of the sample and so would have made it 
difficult for us to make comparisons.  

 

Figure 1 Screening Procedure 

 

 

Youth who agreed to be interviewed provided written consent or assent and 
were paid $25 for their participation. They were also reminded that their information 
would be held in confidence and that they had the right to stop the interview at any 
point of time. At the end of the interview, respondents were provided with a resource 
guide that listed health care clinics providing care to homeless youth, as well as 

82 youth screened for study 
 
 

37 youth met all study criteria 
 
 
 

7 youth refused to participate              1 youth non-heterosexual event 
 

29 youth completed interviews 
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contact information for Los Angeles County agencies that provide assistance to 
homeless youth. The research protocol was approved by the Human Subjects 
Protection Committee (HSPC) of RAND and, a Certificate of Confidentiality was 
obtained from the National Institutes of Health (NIH). Since the research involved 
minimal risk to subjects, the RAND HSPC waived the parental consent requirement. 

 Table 1 lists the characteristics of these 29 homeless youths (18 female, 11 
male). Mean age was 18.6 years, 28% were currently enrolled in school at the time of 
the interview, and participants had on average 10.9 years of education. In their 
lifetime, participants had been without a regular place to stay (such as their own 
house, apartment, or room, or in the home of a family member or friend) for a mean 
number of 2.6 years. Male youth had been homeless for a longer period of time 
compared to female homeless youth (3.7 years versus 1.8 years).  

With respect to sexual behavior, participants reported having an average of 21 
partners in their lifetime (median = 8 partners) and 3.5 partners in the past three 
months. Male homeless youth reported having nearly three times the number of 
sexual partners in their lifetime and past three months compared to the number of 
sexual partners reported by female homeless youth. Alcohol or drug use prior to their 
most recent sexual event was reported by 55% of respondents, most of whom were 
male homeless youth. 

 

Table 1 Demographic characteristics of the population 

 OVERALL SAMPLE 
(N=29) 

MALE HOMELESS 
YOUTH 
(N=11) 

FEMALE HOMELESS 
YOUTH 
(N=18) 

CHARACTERISTIC  (%) Mean ± SD  (%) Mean ± SD  (%) Mean ± SD 

Mean age   18.6 ± 2.8  19.4 ± 2.2  18.1 ± 3.1 

Enrolled in school at the time of 
interview 

8 (28%)  2 (18%)  6 (33%)  

Years of education    10.9 ± 1.5  11.1 ± 1.4  10.7 ± 1.6 

Mean years been homeless   2.6 ± 2.6  3.7 ±  3.1  1.82 ± 2.1 

During your lifetime, with how 
many people have you had sexual 
intercourse? 

 21.7 ± 48.1  35.7 ±  71.5  13.2 ±  24.3 

During the past 3 months, with 
how many people have you had 
sexual intercourse? 

 3.5 ± 8.2  6.8 ± 12.9  1.5 ± 1.0 

Did you drink alcohol or use drugs before you had sexual intercourse the last time? 

Neither 13 (45%)  3 (27%)  10 (55%)  

Alcohol only 3 (10%)  1 (9%)  2 (11%)  

Drugs only 9 (31%)  6 (55%)  3 (17%)  

Both alcohol and drugs 4 (14%)  1 (9%)  3 (17%)  

 

Data Collection  

 We used an event-level study design which is a method that allows for in-depth 
examination of the characteristics of the sexual event such as who, when, where and 
why as well as specific behaviors occurring on a particular event. In this qualitative 
event-level study, we used semi-structured interviews and requested respondents to 
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describe two recent sexual events that occurred in the past six months. We used 
recent sexual events to reduce recall bias and a two-event methodology to exploit both 
within- and between-individual variability.  

Figure 2 outlines the sexual event selection procedure. For the first event, we 
asked participants to think back to a recent time during the past six months when 
they had anal or vaginal intercourse. In the case of the second event, respondents 
were requested to pick an event that was different from the first event with respect to 
whether condoms were used or not. If the two events did not differ on condom use 
behavior, we asked respondents to discuss a second event that differed on alcohol or 
drug use compared to the first event. If the two events still did not differ, then 
participants were requested to talk about any other most recent (non-coercive) sexual 
event that they had experienced in the past six months. In the event that the 
participant experienced only one sexual event in the past six months, the study team 
requested them to recall a second event that happened within the past year. This 
event was only included if the participant remembered it “very well.” Out of 29 
respondents, 10 female homeless youth and one male homeless youth discussed only 
one sexual event. Among these respondents, seven female and one male homeless 
youth had consistent condom use and substance using behaviors with their serious 
partners. Consequently, they identified only one event. Of the remaining respondents, 
one female respondent did not have time to elaborate on a second event and two 
female respondents had experienced only one sexual event in the last six months. 

 

Figure 2 Sexual Event Selection Decision Tree 

 

 

We began discussions about each event by asking youth to describe their most 
recent consensual sexual event and the characteristics and relationship of the sexual 
partner with whom this event occurred. After this grand tour question, we used a topic 
by stage framework that was organized as a matrix grid. The columns consisted the 
following four stages of the sexual event that the study was interested in exploring: (a) 
Set-up period when the couple met up; (b) pre-intimacy period i.e. the time when the 

EVENT 1: LAST SEXUAL EVENT 
 

Contrasting Condom use?     Yes EVENT 2 
No 

 
Contrasting substance use?     Yes EVENT 2 

No 
  

Different Sexual Partner?    Yes EVENT 2 
No  

 
Any other sexual events?    Yes EVENT 2 
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couple decided to engage in sexual intercourse; (c) intimacy period i.e. when 
respondent had sexual intercourse with their partner and whether condoms were used 
or not; and (d) post-intimacy period i.e. time after the sexual event ended. During each 
of the four stages, we asked respondents about the following domains: (a) context of 
the event; (b) sexual behaviors practiced; (c) thoughts and decision-making about 
condom use; (d) feelings; and (e) whether alcohol and drugs were used during the 
sexual event. We used this method because it allows the respondent to freely talk 
about the sexual event while still ensuring that the interviewer covers all listed topics. 
This method of interviewing has been used by our research team in other qualitative 
studies that have examined risky sexual behaviors of homeless men and women 
(Ryan, Stern et al. 2009, Brown, Kennedy et al. 2012). To discern whether condom use 
during the event was unique, we also asked respondents to compare and contrast how 
their condom use decision-making differed from their general rules and use of 
condoms.  

Two male and three female interviewers conducted the interviews. All five 
interviewers received extensive training on methods to conduct semi-structured 
interviews, correct way to use the interview protocol and, steps to take in the event of 
an unexpected disclosure or event. Interviewers were specifically instructed to ask 
open-ended questions so as not to bias respondents’ recall of events. The gender of the 
respondent was matched to the gender of the interviewer so that participants would 
feel comfortable describing their sexual events. The semi-structured interviews were 
conducted in private areas of the respective organizations and each interview took 
almost one hour. Interviews were recorded and transcribed verbatim.  

 

Analysis  

 Given that the current study is exploratory in nature, two approaches were 
used to analyze the data. In the first approach, the first author performed structural 
coding and coded for the structure of events such as who, what and when of described 
sexual events. During this process, the first author realized that respondents 
identified event-based and non-event based influencing agents when discussing their 
thought processes about condom use specific to the sexual event being described as 
well as in general. Event-based factors included attributes specific to the sexual event 
that determined whether condom was used or not during sexual intercourse. Non-
event based factors could be broadly classified into relationship/partner-level 
influences and individual-level influences. Relationship/ partner-level influences 
included attributes specific to a particular relationship and/ or respondent’s 
perceptions of the partner’s characteristics. On the other hand, individual-level 
influences involved respondent’s knowledge, perceptions and preferences about using 
condoms.  

Next, using an “open coding” process (Ryan and Bernard 2003), the first author  
marked appropriate text relating to these four parent codes using the text 
management software Atlas.ti. The first author printed and made piles of all marked 
texts pertaining to each of the parent codes, read them in detail, and noted sub codes 
that referred to specific aspects of the parent code. Once parent codes and sub-codes 
had been identified, three project team members discussed, defined and labeled 
themes and sub-themes which were added to the project codebook as listed in Table 2. 
Using this codebook, the first author used Atlas.ti to mark contiguous blocks of text 
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pertaining to each sub-code within the original marked texts. Several measures were 
taken to improve the reliability of the coding process. First, there was a team based 
discussion of the coded output to especially discuss cases where a given context 
overlapped multiple themes. Second, an external coder who was not involved in data 
collection or the construction of themes was asked to use the codebook to bin a 
random sample of quotes into different sub-codes after which the definitions of two 
sub-codes was revised. In addition, for some sub-codes, we conducted cross-checking 
with an earlier coded output. 

After all the text was coded, the first author used an Excel matrix to conduct 
across event analyses. Each row in the matrix represented one sexual event for each 
respondent, while in the columns the first author pasted a brief qualitative description 
pertaining to each of the sub-themes. The first author iteratively compared quantity of 
sub-codes by producing cross-tabulations and then compared these results with 
qualitative statements. 

 

Table 2 Parent codes and Sub-codes 

 
Parent Code 1 Description of Sexual Event Context: 
Characteristics of the sexual event such as who, when, where and how 
 
1. Type of sexual partner Respondent identified relationship status with sex partner: casual or serious 
2. Location Location where sexual event occurred 
3. Substance use Whether the individual or partner consumed alcohol, drugs or both either just prior 

or during the sexual event 
4. Sexual behaviors Sexual behaviors (anal, oral, vaginal) performed during sexual event 
5. Discussion to use condoms Whether respondents asked, mentioned or discussed condoms either during the 

sexual event or at a prior time 
6. Condom Availability Whether condoms were available at the time of the sexual event and who was 

carrying them 
 
Parent Code 2 Event Based Factors: 
Attributes of the sexual event that determine whether a given sexual episode is condomless 
 
1. Sex expectation Prior to the sexual event, whether individual knew/ felt that he/ she was going to 

have sex 
2. Use of alternative methods of 
protection against pregnancy 

Either prior or at the time of the sexual event, individual used any form of protection 
except for condoms 

3. Substance use  Whether substance use had an effect on condom use decision-making 

 
Parent Code 3 Relationship/ Partner Based Factors:  
Dynamics of the partnership and partner characteristics that influence decision-making about condom use 
 
1. Partner’s Testing status Serostatus disclosure and/or communication about HIV testing in partnerships 
2. Trust and love for partner Romantic feelings negotiated and communicated across partners 
3. Partner preferences for non-use 
of condoms 

Whether partner mentions not wanting to use condoms either due to discomfort or 
personal preference 

4. Inaccurate assessments of risk Clues or strategies to assess risk from sexual partners 

 
Parent Code 4 Individual Specific Factors:  
Individual’s perceptions, preferences and behaviors that influence decision-making about condom use 
 
1. Concerns over diseases Individual concerns over contracting diseases such as STDs and HIV/ AIDs  
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2. Pregnancy-related attitudes Feelings, desires and decisions concerning pregnancy in relationships 
3. Discomfort using condoms Reasons why individuals find using contraception inconvenient or uncomfortable 

 

In the second analytic approach, the first author selected case illustrations. In 
this step, the first author re-read all the interviews, treated each respondent as a case 
and for each case marked the key influencing factor(s). Next, for each of the three 
domains—individual, relationship/ partnership and contextual factors, the first 
author selected two case studies.  The selection of case studies was driven by two 
aims. The first aim was to illustrate how multiple levels of influence simultaneously 
impacted homeless youths’ decision-making about condom use. The second aim was 
to help readers understand how different sub-themes identified earlier impacted 
decision-making about condom use in actual sexual events. 

 

RESULTS  

 Our sample of 47 detailed case descriptions of recent sexual events help to 
illustrate the contexts and situations in which homeless youth engage in sexual 
activities and the decisions they take to use condoms. Respondents provided rich 
narrative detail about their sexual events and when we asked them how well they 
remembered having sex with their partners, 90% of them (26 respondents) reported 
either remembering the event very well or fairly well. Our findings describe 1. Context 
of sexual events; 2. Factors that determine condom use decision-making among 
homeless youth; and 3. Case illustrations that depict multiple levels of influence on 
condom use decision-making. 

 

Description of Sexual Events 

Types of sexual partners: Of the 47 events described by homeless youth, 29 events 
involved a “serious partner,” while 18 events involved “casual partners.” Respondents 
identified their relationships as being serious based on a variety of connections 
ranging from having children with the partner, being always together, sharing 
resources such as squatting locations, foods, drugs and alcohol to feeling an emotional 
connection with their partner. The duration of these relationships ranged from two 
weeks to two and a half years. As described by one homeless female youth, “He doesn't 
leave my sight ever. We're together 24/7.”  

Casual relationships often involved ex-partners, “friends with benefits,” 
strangers and individuals with whom the respondent wanted to start a relationship so 
that they could feel special even for a short period of time. Respondents had met some 
of these partners on the day of the sexual event while others were routine cases where 
contact was primarily initiated for the purpose of having sex. One homeless male 
youth described how he met a stranger with whom he later had sex, “She wanted to do 
something crazy. …So I brought her back to one of my squats and we had sex.” One 
female youth described her relationship with her ex-boyfriend as being just about sex 
but also admitted to feeling special for a short period of time, “I think [having sex with 
my ex] is the same reason why I always have sex is just, I don’t know, for the moment 
in time, like, you feel important. You feel like you matter…to him.” 
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Location: Respondents described having sexual events in both private and public 
spaces. Private spaces included partner/respondent’s house, motels and hotel rooms, 
and the homes of friends and extended family members. In terms of public spaces, 
sexual encounters most often occurred in squatting locations where either the 
respondent or their partner was living, parking lots, abandoned buildings, tents placed 
on streets, rooftops of buildings and bathroom in a church. Of the 47 events 
described, respondents were familiar with most of the locations were sexual events 
took place and had lived or were currently living in that particular location in few of 
these locations. 

 Even though we did not probe for the importance of physical setting, some 
respondents freely described how their homeless condition made it difficult for them to 
find a private space to have sex. Two respondents mentioned either waiting for 
opportunities to earn resources or selling belongings so that they could afford a 
private space to have sex as described by this homeless female youth, “We've been 
planning since he got out of jail….we have to go to grandma's and clean, she's going to 
give us money to give us a room, because we live on the street.” Two respondents talked 
about how difficult it is to plan and prepare when one is having sex in public places, 
“We’ve been waiting a long time, so it wasn’t as planned as much as when we’re in a 
room, where we can just go at it.” One male homeless youth specifically discussed 
facing difficulties planning sexual events in public spaces since police officers would 
ticket or arrest, “Like I said, it's kind of spontaneous. It's been very spontaneous since 
the beginning, like anywhere. Back of a car, I did it in a closed trunk before, or a rental 
car that we had. Just because we were staying with people and we didn't have any 
privacy. I don't know, just anywhere. Wherever, whenever, just as long as we're not 
going to get arrested, it doesn't really matter.” 

 

Substance use: Twenty-one respondents (26 of 47 events) mentioned using drugs or 
alcohol either before or during the time of the sexual event. Of these 26 events, 12 
events included alcohol consumption only whereas 21 events included the use of 
drugs. The events where alcohol was consumed mostly included hard liquor and in 
some cases beer whereas marijuana was the frequently consumed drug. Few 
respondents mentioned that consuming substances made them feel comfortable, 
relaxed or turned on to want to have sex as described by one homeless male youth, 
“It's influencing you. It's telling you to have sex.” 

 

Sexual Behaviors: All of the youth reported having vaginal intercourse during their 
sexual encounters. In addition, 15 respondents (19 of 47 events) mentioned having 
oral sex and only 3 respondents (4 of 47 events) engaged in anal sex. A few 
participants said that they or their partners tried anal sex in the past but it hurt them 
and, some mentioned not having anal sex.  While describing intimate acts, additional 
behaviors mentioned were “macking” (kissing with the tongue), cuddling, rubbing and 
undressing each other. 

 

Discussion to use condoms: In 14 of the 47 events, respondents mentioned not 
discussing condom use with their sexual partner either previously or during the 
sexual event. In 9 of these 14 events, condoms were not used. In the remaining 33 
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events, respondents most commonly noted having talked about condom use before the 
sexual event and in a few cases there was discussion during the sexual event. Most 
respondents, especially those in serious relationships, mentioned discussing the use 
of condoms early on in their relationship, “We used condoms up until our second time 
and then that's when we kind of got into the discussion of that we need to keep using 
condoms” and “Like a few weeks before that we did. And he told me that if he had any 
sexually transmitted diseases, he would tell me, and not to worry about anything, and 
he doesn't like to use them.”  

 

Condom Availability: In 27 of the 47 events, condom(s) were available at the time of 
the sexual event. Of these 27 events, respondents supplied condoms in 15 events 
where as their partners provided protection in 12 events. Ten events included those 
where condoms were available yet were not used for various reasons. Among these 
events, there were two events where condoms were incorrectly used or taken off 
midway during the period of intercourse and we have coded them as events where 
condoms were not used. For instance, one male homeless youth depicted his 
ignorance about the correct use of condoms, “the only thing about a condom is they tell 
you take it off after the first nut.  Then you have to…  I do it when I’m done completely.  
Then I can nut four to five, to ten times, before I’ll take it off.” 

 

Rules about condom use decision-making 

 Unprotected sex was reported by 24 respondents in 30 of 47 events. When 
describing sexual events, homeless youth elaborated on the factors that influenced 
their decision-making about condom use specific to the event and compared and 
contrasted their experience to other sexual events and/or their general rules about 
condom use. Three classes of influencing agents emerged from analysis: event themes, 
relationship/ partnership themes and individual themes. In the following section, we 
discuss our findings pertaining to each of the above-mentioned sub-themes. 

 

Level 1: Event-based Themes  

 In the following section, we describe three sub-themes that connect the use of 
condoms during sexual events to event circumstances. Unprotected sex was common 
when sex was expected; if alternative methods of protection were used against 
pregnancy; and, if there was substance use consumption either before or during the 
sexual event. 

 

Whether sex was expected: Condom use decision-making was influenced by 
whether youth had expected to have sex at that particular sexual event. Unprotected 
sex occurred in 21 of the 27 events where sex was expected compared to 9 of 20 
events where sexual intercourse was deemed to be unplanned. Additional analyses 
revealed that most of the events where sex was expected, and a condom was not used, 
involved a serious partner (14 of 21 events). In these cases respondents noted not 
wanting to use condoms for either individual or partnership specific reasons. As 
explained by one female homeless youth, “I knew I’d have sex that night… It was his 
birthday. It was a special occasion,” and later she noted not having used a condom 
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because, “I made him get tested before I even considered…HIV and STD.  And I got 
tested.  And we’ve seen each other’s results.  So I figured it was safe enough…..I 
wanted to have kids with him anyways, because I did love him.” 

 

Use of alternative methods of protection against pregnancy: Respondents 
mentioned not using condoms because their pregnancy concerns were alleviated from 
their partner already being pregnant and due to the use of contraception. Four 
respondents were not worried about condom non-use because the female sex partner 
was already pregnant. On the other hand, three female youth were taking birth control 
while one male homeless youth had undergone a vasectomy to avoid pregnancy. 

 Respondents also discussed using withdrawal methods as a protective method 
against pregnancy. Six female youth mentioned believing that their partner would pull 
out on time while still knowing that the effectiveness of this method was not in their 
control. One female youth mentioned, “He told me he did not nut.  He told me he was 
not able to, but then when I had woke up and I’m like wait a minute, like, you know, a 
girl knows, like, you know, I know when I nut that there’s no way it leaks out like that.”  
Another female youth also shared her experience of having blind faith in her partner to 
withdraw in time, “He was all, well, if I don’t come in you, you won’t get pregnant. So I 
was like, okay, well, let’s go. So yeah, it was probably a dumb decision.”  On the other 
hand, two male homeless youth mentioned not being worried about pregnancy and 
diseases because they normally pull out before ejaculation even though one of them 
experienced a limitation of this method, “I try to…hop out before I nut…You know, 
that’s what I normally do.  But in yesterday’s case…it felt too good.  I didn’t feel like 
stopping.” 

 

Substance Use: Unprotected sex was frequent in events that involved substances (19 
out of 26 events) compared to substance-free events (11 out of 21 events). However, in 
thematic analyses, only three respondents noted that substance use impacted their 
thinking and hindered their ability to use condoms. Respondents noted, “All that was 
on my mind was the hotel, and the weed, and the sex,” I was so high that I actually 
forgot to put the condom on” and, “Pot makes you forget, or lazy, or you know, just 
irresponsible. Makes you unaware, unalert….So it probably has a lot to do with it.” Few 
respondents noted that they had made their decisions about condom use prior and 
that substance use did not impact their decision-making, “If I chose not to, there was a 
reason why I chose not to, because we had gone to get tested or whatever. So I don't 
even think I was actually caring at that moment, because I had already known if he had 
an STD or not. So I don't think alcohol really played any part.” 

 

Level 2: Relationship/ Partner-based Themes  

 Partnership based themes included the importance of HIV testing, trust and 
love for partners especially in serious and monogamous relationships, partner 
preferences and partner risk assessments.  

 

Importance of partner’s HIV testing: 12 respondents mentioned that their 
partner’s HIV testing status played some role in determining whether they should use 
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condoms in their relationships. Of these respondents, eight were female youth mostly 
in serious relationships who used testing as a way to assess their partner’s risk to 
diseases and stop the use of condoms in their relationships. As explained by one 
female homeless youth, “The first months I used condoms, but eight months later I 
haven't been using them because of the negative tests.” Another female youth noted, 
“But we've both been checked, and everything, so we know we don't have anything. 
Even though we're still only messing around with one person.”  While most respondents 
noted testing together with their partners, a few respondents described cases where 
testing results were taken at face value. One male homeless youth described his 
experience, “I guess I've got to believe what she says, but she's never proved it. I've 
been tested myself, yes.” 

 

Trust and love in partnerships: Along with testing, 10 respondents (8 female and 2 
male) in serious relationships mentioned not being worried about using condoms due 
to the trust and love they had for their partners. Respondents commonly mentioned, 
“He don’t mess with nobody but me,” “If it’s my girlfriend, and I’ve been with her like for 
a minute [a while], and if I trust her, yeah, I don’t want use no condoms,” and, “I 
thought I was going to be with him, like forever.”  However, two respondents also 
mentioned that the use of condoms had begun to symbolize lack of trust in their 
relationship, which would in turn prevent them from reintroducing the use of 
condoms with their partners, “If she [his partner] sees me with a condom, she would 
think that’s suspicious, because she'll think I am trying to fuck somebody else. Because 
she knows we don’t use condoms.”  

 

Partner preferences for non-use of condoms: Seven respondents who had at least 
one episode of unprotected sex mentioned that their partners preferred not to use 
condoms. Of these seven respondents, six of them were female youth who remarked, “I 
know we’re never going to use protection because he doesn’t like to,” “he didn’t want to 
do it with a condom; he said that it doesn’t feel right,” “He says the same thing, it takes 
the feeling away,” and, “He hates them…. It’s not the real thing.” One male homeless 
youth mentioned that despite having condoms his partner always took them off, “I 
don’t have no idea why, but she always takes off the condom.” 

 

Partner Risk assessments: Nearly 50% of respondents mentioned some partner-
related characteristics on the basis of which they were willing to overlook risks posed 
especially by diseases. Partner characteristics cited by respondents were having 
known the partner, partner’s reputation, partner’s appearance, and perception of the 
partner’s promiscuity. Respondents most commonly described using cues about their 
partner’s appearance, behavior or reputation to judge how likely they were to be 
infected with diseases, “If she looked clean, and she smelled clean, nine times out of ten 
I would think she would be,” and “Some ugly, scabbed up looking, druggy prostitute…I 
would be really worried with one of those.” According to one respondent, “I have an 
idea of what a healthy vagina looks like….it tasted good and it didn’t smell or anything, 
then it’s probably good.” While most respondents mentioned risk assessments based 
on appearance, one male respondent indicated that he would know if someone was a 
“ho” (promiscuous) simply based on a “bad vibe” and another male respondent felt 
that such an assessment could be made based on the reputation of the girl “in town.” 
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Another female youth who had sexual intercourse with a casual partner mentioned 
not being worried because, “I talked to his parents, and he goes to the doctor mostly all 
the time.” 

 

Level 3: Individual-based Themes  

Condom non-use decision-making appeared common among respondents not 
concerned with diseases, open to becoming pregnant and those experiencing 
discomfort using male condoms. 

 

Concerns over diseases: More than four-fifths of study participants expressed 
concerns about STIs and HIV/ AIDS. Some examples of respondent’s concerns 
included, “I didn't know what kind of STDs they had,” “if his test was positive, if he had 
some chlamydia, or gonorrhea, or syphilis, I would definitely use a condom, definitely,” 
and, “I do need to learn how to stay focused and use them [condoms] since AIDS is an 
epidemic.” Despite being fearful and aware of the consequences of catching diseases 
only six respondents had some kind of a firm rule of always engaging in protected sex. 
For instance, one male homeless youth mentioned that his father told him to always 
use condoms when having sex. 

 

Pregnancy-related attitudes: Respondents were equally concerned about 
pregnancy since 18 respondents mentioned either thinking about or wanting to use 
condoms because they were not ready for a baby. Female homeless youth were slightly 
more likely to have pregnancy concerns than male homeless youth (10 versus 8). 
Female youth felt that they were not ready to have a baby because, “I'm living out here, 
I have nobody for help or anything,” and, “I'm not ready for a kid either, I'm only 20.” 
One female homeless youth described that when she does not use a condom, she is 
paranoid until her periods thinking, “What if I'm pregnant?” Similar to female youth, 
most male youth also mentioned not being ready for kids. One male youth even got a 
vasectomy done since he strongly felt that he did not want babies.  

 On the other hand, four female homeless youth and one male youth in serious 
relationships were open to becoming pregnant. The four female youth sometimes 
described purposively giving up condoms since they felt that pregnancy would help 
them get off the street, facilitate access to services, strengthen their relationship and 
help them get their life back on track. As voiced by one female youth, “I know we're not 
in the best situation, but we think if we have a baby then we could get a close bond and 
get further help with ourselves.” Another female mentioned, “Because he wanted a 
baby; because it was, I think, the quickest way to get off the street.” 

 

Discomfort using condoms: Ten respondents (6 female versus 4 male youth) 
mentioned not using condoms during either of their two sexual events due to 
discomfort using male condoms. The range of respondents complaints included, “It's 
better without a condom,” “It kind of feels weird,” “So that's messing up my pleasure,” 
“both those condoms were too small,” “They take the feeling away,” “They were 
peppermint flavored, and they irritate me,” and, “I feel very uncomfortable with some 
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rubber thing rubbing against me.  And, it just doesn’t feel like I’m having intimacy or 
anything.  So, I just don’t use it even though doctors have told me that I should.”  

However, two youth mentioned purposefully wanting to use condoms. One 
female youth mentioned that condoms allowed her to be clean especially given that 
there are no shower facilities while living in the street, “I don’t like guys that ejaculate 
in me, because, they are dirtying you. When you use a condom, then you don’t have to 
get dirty.” One the other hand, another male youth described feeling more comfortable 
during sexual intercourse when he uses condoms because, “I just like the way it 
feels…And, I’m not circumcised, so I like condoms." 

 

Respondent Case Illustrations  

 In this final part of the results section, we present six case illustrations (two for 
each level of influence) using fictitious names to protect respondents’ identities. The 
selected examples illustrate interactions of influences across experiences for each of 
three levels of influence. 

 

Event level Case I: James, 22 years old male youth, has been homeless for two 
years. He is sexually active and uses condoms frequently because of an experience in 
the past in which he became infected with chlamydia. In his interview, James 
described two events both of which occurred with different casual partners and also 
differed in terms of condom use. In the first event, James and his “homie” had been 
smoking joints the whole day such that James felt “higher than the Hollywood sign.” 
In their intoxicated states, James and his “homie” went to his “homie’s” girlfriend 
Erica’s house with the sole purpose of having sex. Once they got there, they smoked 
two other “blunts” with Erica and her friend Tania. Soon after, James initiated 
intercourse by first fondling Tania whom he had met for the first time. James did not 
use condoms in this event because, “Like I actually forgot. And she was so high, she 
forgot too. And it didn't take until we were well into having sex, like we had changed 
like a good like two or three positions, and she was just like, “You ain't got no condom 
on.” And I was like, “I don't!” You know, like XX it, we went on and finished.” In 
contrast, in the second event, James was spending the night in an abandoned 
apartment building with his friends who were smoking and drinking. That night 
James did not use any substances. When one of his homeless friends started kissing 
him on the neck and “stuff,” they had sex using protection. When probed about his 
decision to use condoms, James mentioned that he always tries to carry and use 
condoms and also that, “I didn't too much trust her either, that's why I put the condom 
on.” James’s case study highlights that despite having rules about condom use, 
homeless youth might experience unprotected sexual episodes due to the influence of 
event specific factors such as substance use. 

 

Event level Case II: Amber is a 15 year old female youth who had been homeless for 
a month. She mentioned having a firm rule about always using condoms because she 
was not ready to have a baby. Even with her steady partner of eight months she 
always uses condoms because, “Like I mean we talked about not using condoms, but 
we both decided accidents happen. And just seeing a couple of my friends and his 
friends having babies at such a young age, we don't want to do that.” In her interview, 
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Amber described two recent sexual events with her steady partner, one in which she 
used a condom and in the other one she did not. In the event that Amber did not use a 
condom, she explained that her partner and she were planning to have sex and so 
they were looking to buy condoms but did not find any. Amber had made it clear that 
she would not have sex. But when her partner started engaging her in intimate acts, 
she said ok because of the heat of the moment, “There was no condom, but then I kind 
of changed my mind after we got into it.” She also wanted to try how it felt without a 
condom since, “I always heard it feels so much better without a condom.” In addition, 
her partner had promised that he would pull out on time, “He was all, well, if I don’t 
come in you, you won’t get pregnant. So I was like, okay, well, let’s go.” However, at the 
end of the sexual activity, Amber felt that her decision was dumb and she felt paranoid 
until her periods started. Here, Amber’s case shows how homeless female youth even 
in steady partnerships can have firm rules about always using condoms but may 
sometimes relax these rules in the heat of the moment and depend on withdrawal 
methods to prevent pregnancies. 

 

Partnership Level Case I: Janelle, a 20 year old female youth, has been homeless 
for the past five years. She fears catching sexually transmitted diseases or getting 
pregnant by someone she does not know. In her interview, Janelle described two 
sexual events with the same partner, her boyfriend Eric whom she has been seeing for 
the past seven months. In the first event, Eric had visited Janelle in her mom’s house 
and they had ended up having sex together. In the second event, both of them had a 
few drinks and had sex at the spur of the moment in a grocery store parking lot. In 
both events, Janelle did not use condoms because she never uses condoms with Eric. 
Eric does not like to use condoms and he had informed her at the earlier stages of 
their relationship that he had no sexually transmitted diseases. Further, he told her 
not to worry because he would tell her if anything came up. Even though Janelle did 
not see Eric’s testing results she believed him because of her love and trust in him, “I 
really liked him a lot, and I trusted him, and that's pretty much all.” In addition, Janelle 
was okay having Eric’s baby because, “I really like him, and if I were to get pregnant, I'd 
get my life under control. I'd be able to handle it. But not if I didn't know who the father 
was.” In this manner, Janelle represents the case of those homeless youth who don’t 
use condoms in steady relationships despite the fear of diseases and pregnancy due to 
their love and trust for their partner. 

 

Partnership Level Case II: Timothy is a 21 year old male, who has also been 
homeless for the past five years. Timothy is aware of the consequences of unprotected 
sex as he fears catching diseases and is not ready to father a child. While describing 
condom use decision-making during two recent sexual events, it appeared that 
Timothy’s rules of having safe sex were driven by his partnership status. In the first 
event, Timothy mentioned using condoms with a casual partner because, “She was 
never my girlfriend, like yeah you know what I mean? Like, she just… the homegirl. So, 
I’m going to use a condom.” The second event involved a steady partner with whom he 
had been in a relationship for three months. He did not use condoms in this event 
because his partner was already pregnant. But more importantly, Timothy explained 
that in the beginning of his relationship with Rebecca, he always used condoms. But 
when they tested together and he began to trust her, they stopped using condoms, “If 
it’s my girlfriend, and I’ve been with her, and if I trust her, yeah, I don’t want to use 
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condoms.” He further added that now in their relationship using condoms is 
impossible because, “If she sees me with a condom, she would think that’s suspicious, 
because she'll think I am trying to **** somebody else. Because she knows we don’t use 
condoms.” Therefore, Timothy characterizes those homeless youth who decide to stop 
using condoms when their relationship with their sexual partner becomes serious 
since condoms may begin to reflect trust in the relationship.  

 

Individual Level Case I: Katie, 18 years old female youth, has been homeless for the 
past four months. She carries 17 to 20 condoms all the time because she is not ready 
to have a kid and wants to be protected from diseases. In her interview, Katie 
described a typical sexual encounter with her boyfriend John whom she had been 
dating for six months. Similar to other encounters, John had booked a hotel room and 
when Katie met John that day she knew she was going to have sex with him. At the 
hotel room, even though John made the first move, he stopped soon afterwards. John 
asked Katie for a condom which she supplied. Katie mentioned that their decision to 
use condoms had been made the first time they had sex when Katie had voiced her 
preference for always using condoms. Although John was also “cool” using condoms, 
Katie mentions that in their relationship she is the one who mostly carries condoms 
because, “More due to the fact that I'm the one that's going to get pregnant.” In addition, 
she notes that had John not agreed to use condoms then she wouldn’t have had sex 
with him because, “I'm not going to have sex with you if you don't want to use a 
condom. I'm not ready for a kid, because you may say that you're going to pull out or 
whatever, but there's always pre-ejaculation, and I'm not going to get pregnant. And I 
don't know if you have any diseases, I'm not saying that you do or you don't, but I'm not 
willing to catch any.” As a result, Katie typifies those homeless youth who are risk 
avoiders and those who always have protected sex despite the nature of their 
relationship or the circumstances surrounding their sexual events.   

 

Individual Level Case II: Jeremie, a 19-year-old male, has been homeless for the 
past two years. In his interview, Jeremie described two typical sexual encounters with 
the same partner and in both events he did not use condoms. He explained that using 
a condom never crossed his mind because, “Me and the condom aren't good friends.” In 
fact, he claimed that it had been years since he last used a condom. Jeremie’s 
engagement in unprotected sex dates back to the very first time he had sex and his 
partner did not ask him to use protection. He describes his early experience as, “Just 
the way I saw things being right. That's how I was used to doing it, and that's how I 
stuck with it.” He is not worried about pregnancy because he feels that there is always 
emergency contraception. The only times he notes he might use a condom is when his 
partner asks him to do so or when he feels she has a disease, “If she looked clean, and 
she smelled clean, nine times out of ten I would think she would be, so no.”  Here, 
Jeremie’s case study highlights that some homeless youth are risk takers who rarely 
use condoms and are not worried about diseases or pregnancy.   

 

DISCUSSION  

 To design successful interventions that help address risky sexual behaviors of 
homeless youth, it is important to understand the context in which their sexual 
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encounters take place. The narratives of homeless youth in this study illustrate that 
homeless youth engage in sexual intercourse under different circumstances. Homeless 
youth have a wide variety of partner types; they engage in sexual intimacy in various 
locations; and, their sexual events were mostly planned and involved substance use of 
some kind. It is also equally important to understand the rules that youth follow and 
circumstances that influence them when deciding whether to use condoms. This is 
one of the first qualitative event-level studies to illustrate that homeless youth are 
influenced by multiple types of environments when it comes to condom use decision-
making. 

 A key finding of this study is that the use of condoms by homeless youth during 
any given sexual event is determined by the interplay among multiple types of 
environments. Consistent with ecological models of health, we find that homeless 
youth experience different combinations of influence across three levels: (a) individual 
specific perceptions and behaviors; (b) the dynamics of their partnership; and (c) the 
context in which the sexual event occurs. While one level of influence may be proximal 
to the sexual episode, there can be other levels of influence simultaneously operating 
against the backdrop. For instance, the first case study (James) emphasized the 
importance of contextual level factors and how these factors can result in unprotected 
sexual episodes. However, both individual and partnership-level factors were also at 
play since James was aware of the risks of diseases and wanted to use condoms 
because he perceived casual partners as being risky. Likewise, the fourth case study 
depicts that in some cases the event circumstances triggering unprotected sex were 
more triggers with the steady partner because the baseline of trust was already high. 
Timothy mentioned being fearful of catching diseases and not being ready for a child. 
Yet, he described an unprotected sexual event with this steady partner. He reasoned 
that he was not worried because he trusts her and she was already pregnant. These 
two cases along with the other illustrations show that there are both distal and 
proximal factors operating in multiple environments that determine whether condoms 
are available for use and whether they are actually used in any given sexual event. 

 The six cases also demonstrate that there is no one standard combination of 
influence that is applicable both across homeless youth and within the same homeless 
youth. For instance, Janelle and Katie were in serious relationships and both were 
aware of STDs, the probability of getting the HIV virus and, the risk of pregnancy. 
While Janelle was willing to have unprotected sex with her partner due to her love and 
trust in him, Katie was unwilling to bend her rule of always having protected sex even 
though she also loved her partner. These two case illustrations, when contrasted 
against each other, depict that homeless youths’ love and trust for their partners may 
not always translate into their willingness to have unprotected sex. The influence of 
this factor might be moderated by individual rules and motivations. Likewise, even 
though both Amber and Katie had firm rules about using condoms to avoid pregnancy, 
Amber described an event were she had unprotected sex because she wanted to 
experience how it felt having intercourse without protection. In addition, her boyfriend 
also had promised her that he would “pull out” in time. Therefore, even though 
homeless youth might have firm rules about always using condoms, their rules may 
bend due to the influence of the context in which the sexual event takes place. 
Consequently, future studies about condom use should begin to adopt a multilevel 
approach that is better suited to account for confounding factors. 
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 In terms of policy, the above-mentioned findings hint at two major 
shortcomings in existing interventions. Risk reduction interventions that increase 
condom use among homeless youth should simultaneously target the various levels of 
risk. We believe that not addressing the interplay of factors operating in multiple 
environments may hinder such programs’ abilities to achieve maximum impact. 
Second, it may be useful to tailor HIV program content to the specific needs of youth.  
Existing prevention programs tend to use a “one size fits all” approach without giving 
heed to the fact that the interplay of factors at different levels works differently both 
across individuals as well as within sexual episodes for the same individual. For 
instance, most HIV prevention programs targeting homeless youth have focused on 
HIV prevention knowledge. Such a program will barely have an impact on a homeless 
youth who is aware of the risks associated with unsafe sexual practices yet seeks 
emotional attachment with casual partners and therefore uses protection based on 
partner’s preferences. For these reasons, both future research and policy should take 
a more individualized approach to HIV prevention efforts. Tailored interventions might 
be especially important for homeless youth since past studies have shown that 
homeless youth are a heterogeneous group having different risk profiles based on how 
long they have been homeless (Milburn, Rotheram-Borus et al. 2006), sexual 
orientation (Cochran, Stewart et al. 2002), childhood abuse (Kennedy, Tucker et al. 
2012) among others.   

 With respect to relationships, we find that characteristics of sexual 
partnerships strongly influence decisions to use condoms among homeless youth. 
Similar to other studies, we found that homeless youth also described engaging in risk 
behaviors based on feelings of trust and wanting intimacy  (Ryan, Stern et al. 2009, 
Brown, Kennedy et al. 2012).  In monogamous relationships, in particular, not using 
condoms often symbolized trust and as respondents started trusting their partners 
they often made a conscious decision not to use condoms. The risky nature of such 
decisions is evident when youth indicate that they would decide to have unprotected 
sex even without knowing their partner’s past sexual history, or simply on blind faith 
that their partners are clean, telling the truth and do not have STIs. Equally 
concerning were cases when two respondents mentioned that they could not re-
introduce condoms in their relationship fearing that their partner would think that 
they were cheating on them, similar to findings from other studies of adult homeless 
populations (Ryan, Stern et al. 2009). A growing body of literature is positing the 
effectiveness of couple-based interventions in promoting safe sex behaviors by 
addressing the dyad as the unit of change (Koniak-Griffin, Lesser et al. 2008, Burton, 
Darbes et al. 2010). We believe that there are lessons to learn here especially given 
that none of the current interventions aiming to promote safer sexual health among 
homeless youth explicitly address risks in relationships and emotional feelings in 
partnerships that can prevent sound decision-making. 

 Couple-based interventions should be especially offered to female homeless 
youth who may be less likely to use condoms (Rosenthal, Rotheram-Borus et al. 2007). 
In this study, 8 of 10 respondents were female homeless youth who mentioned not 
using condoms because of their trust and/or love for their sexual partners. Likewise, 6 
out of 7 respondents who noted that their sexual partners did not like to use condoms 
were female homeless youth. Past studies have found that some street women might 
depend on their sexual partners for protection which might make it difficult for them 
to express their desire to use  condoms fearing abuse and rejection (Bourgois, Prince 
et al. 2004). As suggested by El-Bassel and Wechberg, couple-based interventions 
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especially conducted in group settings may provide homeless female youth the safe 
and supportive environment to communicate with their partners about their rules and 
preferences for condom use without fearing abuse (El-Bassel and Wechsberg 2012). 

 Another area of concern in sexual relationships is the role of testing and how 
youth interpret test results to decide whether to use condoms in their relationships. 
There were a few respondents who mentioned believing their partners were disease 
free because their partners told them so without having been tested together, shared 
their test documentation (“papers”) or even inquired when they were lasted tested. 
Some respondents in serious relationships noted having gone together to get tested 
and even these respondents did not discuss regular testing practices. For instance, 
one female homeless youth mentioned having been tested with her partner eight 
months ago. These findings hint at two problematic practices being used by homeless 
youth. First, some homeless youth may be misjudging their partner’s risk by accepting 
testing results on face value. Second and equally important is that youth are giving up 
condom use in their relationships after having been tested together and assuming a 
monogamous relationship. But a study on sexual concurrency found that among 61 
respondents whose partners reported engaging in concurrency during the study, only 
16 respondents were aware that their partnership was not exclusive (Drumright, 
Gorbach et al. 2004). Given the high rate of sexual activity in this population, 
interventions should encourage routine HIV screening even in monogamous and 
serious relationships. 

 This study is one of the few studies to note homeless youths’ perceptions of risk 
based on partner characteristics. In this study, some homeless youth described using 
inaccurate heuristics such as length of knowing a partner and knowing their sexual 
history as rules for deciding whether to use condoms in sexual events. Some youth 
also used appearance, ‘cleanliness’ and social reputation of sexual partner to judge the 
level of risk involved in engaging in unprotected sex, similar to the findings from 
studies in adult homeless and other populations (Hoffman and Cohen 1999, Masaro, 
Dahinten et al. 2008, Brown, Kennedy et al. 2012). What is problematic here is that 
condom use decision-making was being driven by youths’ perception of the risk 
involved rather than actual STI testing results. Given that nearly 50% of the sample of 
this study identified at least one partner characteristic on the basis of which they 
evaluate risk, future studies should explore idiosyncratic risk assessment rules that 
might govern decision-making about condom use among some homeless youth. 

 Our findings also reinforce the continued inclusion of education about safe sex 
practices. Several respondents in our interviews mentioned feeling safe using 
protective methods such as “pulling out” before ejaculation despite such methods 
being unreliable for avoiding pregnancy and protecting individuals from diseases. 
Similar findings have been reported by other studies among homeless youth 
populations in Los Angeles (Tucker, Ryan et al. 2012, Tucker, Sussell et al. 2012). 
Four homeless youth mentioned not worrying about condom use because they were 
using alternative methods of contraception. Likewise, some respondents and their 
partners were willing to take the risks associated with unsafe sex due to their 
discomfort with using male condoms. In addition, one homeless male also depicted 
ignorance about the proper use of condoms when he mentioned without probing that 
he would use the same condom despite having had several ejaculations. These 
instances indicate that some homeless youth need to be taught what constitutes a 
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safe sex method, the limitations associated with each method and how to properly use 
a condom. 

 Regarding the role of substance use, this study did not find strong evidence of 
its impact on homeless youths condom use decision-making. Homeless youth 
described consuming mostly alcohol and marijuana before, during and after sexual 
events. Although unprotected sex was more likely to occur when substances were 
consumed, only three youth felt that they were impaired from using protection 
because of alcohol or drug consumption. In further analyses, we found that in those 
events where there was unprotected sex and substance use, most of the decisions 
were driven by other influencing agents. This finding hints at the need of quantitative 
studies to explore the role of multiple confounding factors while especially studying 
the role of substance use. Given that most youth underrate the role of substance use, 
this study’s findings also calls for the need to educate youth on how substance use 
can inhibit their ability to engage in safe sex behaviors. 

 Finally, future research should further explore the role of contextual factors. In 
this study, most respondents who noted knowing in advance that they would have sex 
also mentioned not using condoms. On further probing this anomaly, we realized that 
most such events occurred with a serious partner with whom decision-making about 
condom use had taken place at the early stages of the relationship. Therefore, 
quantitative studies that are planning to explore the association between sex 
expectation and condomless intercourse should control for the nature of relationship 
which can act as an important moderator variable. Both research and policy should 
also examine and perhaps restructure some of the public services like housing for 
homeless populations. Two respondents talked at length about their difficulties with 
privacy. Likewise, a few female homeless youths mentioned wanting to have a child 
mainly to access housing that would help them get their life on track. Devoting public 
resources to provide housing for homeless youth might create for them an 
environment conducive to sound decision-making concerning safe health practices. 

 

LIMITATIONS  

 Despite the contributions of this study to better understand the contextual 
setting of sexual events among homeless youth and the multiple levels of factors that 
influence their decisions to use or not use condoms, there are several limitations to 
the findings of this study. First, even though our sampling strategy aimed to capture a 
wide range of homeless youths’ sexual experiences the small sample size (n=29) and 
local nature of this study warrants caution against generalizing the results of this 
study to other homeless youth populations accessing emergency shelters and drop-in-
centers in other locations of the country. This study’s findings give us a sense of 
possible mechanisms through which various factors can result in condomless 
intercourse among homeless youth, but their generalizability can only be established 
with quantitative assessments and a larger representative sample.  

Second, this study did not interview street youth or gay youth who might be at 
higher risk for unsafe sexual practices and may have a different set of factors 
influencing their use of condoms. Third, within the sample of youth we interviewed, we 
did not inquire from respondents if they had experienced abuse, were having ongoing 
and severe depression, substance use problems, sex trade or other stresses that might 
have inhabited their ability to practice safe sex behaviors. Therefore, we do not know if 



61 
 

problematic cases of youth were part of our sample and hence our findings cannot be 
generalized to homeless youth who are undergoing such crises. Fourth, in our 
interviews we did not probe for an additional level of influence mainly from social 
networks. Ongoing research has been indicating the importance of network 
characteristics and how networks can influence individual behavior (Ennett, Bailey et 
al. 1999, Rice, Milburn et al. 2007, Tyler 2008). Future research will benefit from 
including this additional layer of influence while using a multilevel model to evaluate 
factors that influence condom use decision-making among homeless youth. Finally, 
the use of multiple coders could have been a better method to identify exemplary 
quotes for various sub-themes (Ryan 1999).  

 

CONCLUSIONS AND POLICY IMPLICATIONS  

Similar to prior research, we found several factors that influence condom use 
decision-making among homeless youth. However, our findings are novel in two 
respects. First, this study’s findings are consistent with ecological models of health 
that state that behaviors are nested within multiple levels of influence. We found that 
homeless youth experienced event, partnership and individual-based influences 
differently across individuals as well as within sexual episodes for the same individual. 
For these reasons, at the policy level, we believe that future interventions will benefit 
from taking a multilevel and individualized approach towards HIV prevention. This 
approach should be a union of individual, partnership and contextual based factors 
that are individual specific.  

Second, this study’s findings also suggest that future interventions should include 
more dialogue on the role of partnership level factors such as emotions, feelings and 
trust in relationships. It is not surprising to find partnership and relationship factors 
play an important role given the dyadic context of condom use behavior.  What is 
surprising to see are interventions that do not acknowledge and address the role of 
these influential factors among homeless youth. Agencies and organizations that serve 
homeless youth should encourage regular testing in this marginalized high-risk group 
and should include educational materials that correct false perceptions associated 
with partner risk characteristics, unsafe sexual practices such as withdrawal methods 
and the potential role of substance use in inhibiting condom use. In addition, research 
needs to further explore the role of contextual factors that can inhabit the ability of 
homeless youth to practice safe sex behaviors. 
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ABSTRACT 

Purpose: Male sex workers (MSWs) face increased risks of HIV yet few studies have 
evaluated the role of the social environment in which their risk behaviors occur. This 
exploratory research is one of the first studies to describe the social network 
characteristics of MSWs and, identify individual and social network correlates of their 
sexual risk behaviors. 

Methods: Using respondent driven sampling methods, 100 MSWs were recruited in 
Beirut, Lebanon. Respondents were asked to complete behavioral and egocentric 
network surveys, the latter requiring respondents to name social network members 
(alters) and identify the relationships existing in their social networks. Multivariate 
logistic regression models were used to determine correlates of HIV testing history and 
recent condomless anal intercourse with male partners while simultaneously 
considering individual and social network measures. 

Results: Half of the study sample had ever tested for HIV, while more than three-
fourths had engaged in at least one episode of condomless anal intercourse in the past 
three months. Peers formed the core of MSWs social life, yet nearly two-thirds of social 
network members (alters) never discussed the risk of contracting HIV or sexually 
transmitted diseases, or condom use with respondents. Respondents perceived that 
almost one-fifth of alters never or rarely used condoms. In multivariate regression 
models, MSWs with higher HIV knowledge and gay orientation were more likely to get 
tested, and those with more motivation to engage in protective health behaviors were 
less likely to engage in condomless anal intercourse. With respect to social network 
characteristics, lower social support and higher degree centralization were found to be 
marginally associated with condomless anal intercourse. 

Conclusion: Our findings suggest that HIV prevention programs should provide 
information and awareness about safe sexual practices and develop strategies that will 
help build self-efficacy and facilitate the provision of social support and 
communication about HIV risk and need for protective behaviors in this population. 
Future research should further explore the role of the social environment. 
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BACKGROUND 

 Public health research involving sex work has mostly focused on women even 
though recent analyses suggest that infection rates are higher among MSWs compared 
to the general population (Timpson, Ross et al. 2007, Guadamuz, Kunawararak et al. 
2010). MSWs are vulnerable to negative sexual health outcomes by virtue of their 
profession which exposes them to risk factors such as high frequency of sexual 
relations with risky sexual partners and unsafe sexual contexts such as drug or 
alcohol use during sex (Morse, Simon et al. 1991, Elifson, Boles et al. 1993). MSWs 
are also less likely to use condoms consistently and in some regions, safe sex 
behaviors have been abysmal (Pisani, Girault et al. 2004, Wong, Leung et al. 2012). 
For instance, one study in Pakistan found only 24% of MSWs used a condom during 
last anal sex with a client (Abu-Raddad, Akala et al. 2010).  In addition, one of the 
factors that characterizes this group is that it has the potential to propagate HIV 
within the general population. MSWs often have sex with high risk partners (male 
clients) and low-risk partners (female non-clients) and so they are able to bridge the 
high-risk and low-risk populations (Ballester-Arnal, Gil-Llario et al. 2014).  In the case 
of client populations, studies have found the majority of male clients of MSWs to 
identify as heterosexual or bisexual, and often married or in relationships with 
women, which further accelerates the risk of STDs and HIV transmission in 
mainstream society (Morse, Simon et al. 1991). 

 

Figure 2 Routes of Sexual Risk Transmission 

 

 Despite this high risk of HIV transmission, MSWs have been largely ignored by 
public health policies. Less than 1% of global resources allocated towards HIV 
prevention have been used to address the HIV epidemic among sex worker populations 
(UNAIDS 2012). In many regions, organizations are afraid to start programs that 
address ‘double stigma’ since societal attitudes deem both sex work and 
homosexuality as sinful behaviors (Rahman 2013).  Moreover, countries have outlawed 
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homosexuality (United Nations General Assembly 2011) and commercial sex work 
practices and highly stigmatized both practices which limits MSWs ability to access 
information, practice safe sex behaviors and use health services (Day and Ward 1997, 
Infante, Sosa‐Rubi et al. 2009, Wong, Holroyd et al. 2011). The same forces also 
prevent MSWs from disclosing their status to health professionals and social service 
providers which hinders others’ ability to help them. There is a need for research to 
understand the correlates of risky behaviors in this marginalized population to inform 
prevention efforts to limit the spread of HIV. 

 Past research has primarily relied on individualistic models of health behavior 
to better understand the determinants of condomless sex and testing among MSWs. 
Findings suggest that MSWs are more likely to engage in condomless sex if they are 
older (Shinde, Setia et al. 2009), solicit clients from the street (Minichiello, Marino et 
al. 2000), have lower income (Smith and Seal 2008), and are migrant sex workers 
(Chemnasiri, Netwong et al. 2010, Zhao, Cai et al. 2011). Studies have also found that 
MSWs having poor knowledge about HIV (Ford, Wirawan et al. 1995, Infante, Sosa‐
Rubi et al. 2009, Okal, Luchters et al. 2009, Lau, Cai et al. 2012), low perceived HIV 
susceptibility (Minichiello, Marino et al. 2001, Lau, Cai et al. 2012) and poor condom 
self-efficacy are less likely to use condoms (Ford, Wirawan et al. 1995). Several studies 
have evaluated the role of substance use and have concluded that there is an 
association between unsafe sex and consumption of alcohol or drugs (Estcourt, Marks 
et al. 2000, Geibel, Luchters et al. 2008, Liu and Detels 2012, Richter, Chersich et al. 
2013). With regards to testing, fewer studies have evaluated correlates of testing 
behavior in the MSW population and have found that discomfort with sexual 
orientation, low perceived HIV risk, and lack of knowledge about testing were factors 
associated with not testing for HIV (Huang, He et al. 2012).  

 Of late, a growing body of research is evaluating the role of sex partners 
recognizing the important role that partners hold in sexual acts. Different client 
characteristics may alter the willingness of MSWs to engage in risky sex practices 
(Browne and Minichiello 1995). For instance, a qualitative study conducted among 30 
MSWs in Beijing and Shanghai found that MSWs were more likely to relax safe sex 
norms with their clients with whom they were friends or had a physical attraction and 
considered them as boyfriends (Kong 2008). But this phenomenon might be limited to 
higher income sex workers who have more leeway in choosing which sexual 
encounters they would like to participate (Joffe and Dockrell 1995). In general, several 
studies have found that MSWs are more likely to use condoms with clients than with 
non-client partners reasoning that condoms act like ‘symbolic barriers’ that help 
MSWs distinguish their work from their private lives (Morse, Simon et al. 1991, 
Browne and Minichiello 1995, Estcourt, Marks et al. 2000, Ballester, Salmerón et al. 
2014). 

While most studies have focused on client characteristics, they have paid little 
attention to other components of the social networks of MSWs. In fact, few studies 
have examined the association between social factors and risky sexual practices 
among MSWs.  Studies in this field have evaluated the role of social support and peer 
norms and found that poor social support (Lau, Cai et al. 2009) and favorable peer 
norms (Liu, Liu et al. 2009) are positively associated with consistent condom use.  
Only one study has assessed the relationship between social factors and testing in this 
population concluding that MSWs with smaller social networks are less likely to test 
for HIV (Huang, He et al. 2012).  What is problematic in this literature is not only the 
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paucity of research but also that existing studies fail to provide information on the 
overall social context which is critical for developing interventions. For instance, social 
support depends on the characteristics of those providing support as well as the type 
of relationships in which support is being provided. However, none of the previous 
studies have taken the next step and examined the context in which support is being 
provided to understand the pathways through which support influences risky 
behaviors.  Social network analyses address the limitations of previous studies by 
helping explore the social environment in which risk behavior occurs. Such analyses 
are especially relevant for HIV prevention and sexual risk reduction since sexual 
intercourse is a dyadic activity that happens between individuals (Haye, Green et al. 
2012). 

 To address the limitations of previous research and to move this literature 
forward, this exploratory paper examines associations between social network 
characteristics and HIV testing and condom use behaviors among MSWs in Beirut, 
Lebanon. Conducting this study in the Middle East and North Africa (MENA) region is 
especially important given that the cost of inaction on HIV/ AIDS could be dire in this 
region. According to a recent World Bank study, an AIDS epidemic in MENA could 
reduce the average growth rate here by 1.5 percent per year for the next decade (Akala 
and Jenkins 2005).  In addition, although the overall prevalence of HIV is low in the 
MENA region, it is experiencing one of the fastest growing HIV epidemic in the world 
(UNAIDS 2011). In Lebanon itself, at least 3600 people are estimated to be HIV-
infected (UNAIDS 2012). In this country as well as in the wider region, HIV is believed 
to be mostly transmitted through sexual intercourse and concentrated among men 
who have sex with men (MSM) and sex workers and their clients (UNAIDS 2007). 
Equally important is the fact that Beirut stands as a regional center for sex tourism 
and labor migration. Therefore, understanding the types and sources of risk behaviors 
in this potential HIV hotbed will have global relevance. 

 The present study has two aims. Our first aim is to describe the prevalence of 
sexual risk behaviors and characteristics of MSWs’ social networks so that we have a 
better understanding of the overall social context in which risk behaviors occur in this 
population. The second aim is to address the limitations of previous studies by 
examining individual and social network correlates of HIV testing and recent 
condomless anal intercourse with male partners. This study is one of the first studies 
to explore multiple influences on risky sexual behaviors among MSWs in Beirut, 
Lebanon and the findings from this study could help in the design of culturally 
appropriate interventions for this highly marginalized group. 

 

METHODS 

Participants  

 Between June to December 2012, 100 participants were recruited in Beirut, 
Lebanon using respondent driven sampling (RDS) methods. Eligibility criteria 
included: being biologically male and male-identified, 18 years or older in age, fluent 
in English or Arabic, resident in Lebanon and engaged in sex work in the past 12 
months. Sex work was defined as the exchange of sexual services in return for money 
or other valuables. Trained interviewers conducted interviews at collaborating 
community organizations and in some cases at locations requested by respondents. 
On average, interviews lasted for an hour and were conducted in either English or 
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Arabic, dependent on the preference of respondents. The research protocol was 
approved by the Institutional Review Boards of RAND and Lebanese American 
University. 

 

Respondent Driven Sampling 

 We used RDS to recruit participants because it offers a systematic approach for 
recruiting hidden populations such as sex workers for whom there is no sampling 
frame (Salganik and Heckathorn 2004).  In this sampling method, recruitment begins 
with the nomination of initial participants called seeds who are selected based on their 
popularity (i.e., high number of acquaintances) with other eligible members of the 
community and their motivation to recruit such members from their social networks.  

 In this study, the recruitment process began with four persons who were 
designated as seeds and identified though recommendations from organizations 
engaged in outreach to MSWs in Beirut. Since we purposively sought to enroll both 
hammam (bathhouse which can sometimes be used as a sex venue) and escort types 
of MSWs, two seeds were men who worked in hammams and two were escorts who 
worked independently outside hammams. Each of the seeds was given four coupons to 
recruit other eligible participants. In this manner, multiple waves of participants were 
recruited as all participants, similar to the seeds, received four recruitment coupons. 
At the end of the recruitment phase, 100 MSWs including seeds completed surveys. 
After several waves of recruitment, bias stemming from the purposeful selection of 
seeds may be eliminated. In such an event, estimates can be adjusted for 
generalizability by using information about who recruited whom (Heckathorn 1997, 
Gyarmathy, Johnston et al. 2013). Participants received $30 for completing the 
interview and were given $10 for each referral enrolled in the study. 

 

Measures 

The overall survey consisted of two sections. The first section was a standard 
survey to assess sexual behavior, demographics and, individual and social factors 
related to support and peer norms. The second section consisted of a social network 
module in which respondents were first asked to name 20 people in their personal 
network. Subsequently, we asked each respondent to provide information about the 
background, behaviors practiced and relationship with respondent for each named 
network member. 

 

Survey 

Sexual risk behaviors: Respondents were asked about the number of sex partners 
in the past three months who were males, females and clients.  We also inquired if 
respondents had themselves solicited sex from male or female sex workers. With 
respect to this study, one of the two outcomes of interest included whether 
respondents had any condomless anal intercourse with men in the past three months.  
We calculated the percentage of sexual events that were condomless by dividing the 
number of times respondents mentioned not using condoms by the total number of 
times the respondent reported having insertive or receptive anal intercourse with men 
in the past three months. If the percentage was greater than 0, then the respondent 
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had engaged in at least one episode of condomless anal intercourse and was given a 
value of 1. Likewise, individuals who had always engaged in protected sexual 
intercourse had a value of 0 for this variable. 

 

HIV testing: We assessed testing behavior by asking respondents if they ever had an 
HIV test and if they had been tested in the past 12 months. Responses for both 
questions were dichotomized as 0 (never had a test/ not tested in past year) and 1 
(tested at least once in lifetime/ tested in past year). We selected ever had an HIV test 
as the other outcome of interest for this study. 

 

Background and Individual characteristics: Background characteristics 
included age, education (some college degree versus not), sexual orientation (gay, 
heterosexual and bisexual), Lebanese born (versus not) and, if respondent was in a 
committed relationship (versus not). With respect to sex work, we inquired if the 
participant worked in a hammam or as an escort, the two key categories of MSWs in 
Lebanon. Participants’ knowledge of HIV transmission risks was evaluated using an 
18-item scale of true and false statements developed by Bingham et al. (alpha = 0.94) 
(Bingham, Harawa et al. 2013) . We summed the correct responses for a total score 
ranging from 0 to 18. Next, we examined motivation for protective behavior using three 
items that we developed that asked respondents how important it is for them to take 
care of their health, use condoms every time they have sex and get tested for HIV 
regularly (alpha= 0.94). Each item was rated on a 10-point scale (1=not important at 
all, 10= very important) and, mean item score was calculated.  

 

Social Support and role of peers: Items from Social Relationship Scale were used 
to assess two dimensions of social support (O'Brien, Wortman et al. 1993). 
Instrumental social support was assessed using three items in which respondents 
were asked if they had someone to contact if they had a problem, were bed-ridden and 
needed some small immediate help; respondents answered on a 5-point scale 
(1=definitely not, 5=definitely yes) and, we calculated mean scores such that higher 
scores indicated presence of more social support (alpha= 0.86). We assessed perceived 
social integration using two items that asked respondents if they felt isolated and that 
no one really knew them in the past year; respondents provided responses on a 5-
point scale (1=no, not at all, 5=yes, all the time) and, we calculated mean scores such 
that higher scores indicated greater degrees of social isolation (alpha= 0.87). 

 Next, we assessed the role of peers using two scales—peer support for sexual 
health and perceived peer norms regarding sexual health behavior. Peer support for 
sexual health was examined using a seven item scale that included statements about 
behaviors of friends that support sexual health, such as reminding the participant to 
stay sexually safe, and encouraging the respondent to use condoms, and find out their 
HIV status (alpha= 0.98). Similarly, we assessed perceived peer norms for sexual 
health behaviors using a five item scale in which some items were adopted from the 
Safer Sex Social Norm Perception Scale (Berg 2008) (alpha= 0.72).  Both measures 
required respondents to rate their responses on a 5-point scale (1=strongly agree, 5= 
strongly disagree). We reverse coded negatively worded items such that higher mean 
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scores indicated strong peer support for sexual health and positive peer norms. 
Finally, we calculated mean scores. 

 

Social Network module 

 We used an egocentric network approach that asks respondents to outline their 
personal social network and helps evaluate the effect of the network on the 
respondent’s behaviors. The social network assessment was divided into three 
sections: 1. Name generator 2. Network composition and, 3. Network structure. In the 
first subsection, we asked participants to provide first names or initials of 20 
individuals with whom they had the most contact during the past three months –
either face-to-face, by phone, internet or email. Only one respondent named 19 alters 
and the remaining named all 20 alters. In the second subsection, the names of alters 
were used to ask respondents about each alter’s background information, behaviors 
and nature of relationship with the respondent. Finally, in the third subsection, we 
asked respondents to indicate how frequently each unique pair of alters interacted 
with each other in the past year to discern how well network members knew each 
other.  

 

Demographic Characteristics of Network Members: To understand the effects of 
network composition, we evaluated the number of alters in respondent’s network 
based on 1) gender, 2) sexual orientation, 3) age, 4) nature of relationship with 
respondent (family, romantic partner, friend, coworker, client and service provider), 
and 5) whether alter was a sexual partner. 

 

Social Support and Influence: Next, we examined the type of relationship the 
respondent or the ego shared with network members by evaluating the numbers of 
alters in respondent’s network who were 1) ‘very’ close to the ego 2) deemed ‘very’ 
trustworthy by ego, 3) knew about ego’s engagement in sex work, 4) knew that ego had 
sex with male partners, and 5) discussed sexual matters with ego. We also examined 
the possible influence of alters’ sexual practices by asking respondents to indicate how 
often they thought each alter used condoms on a scale from 1 ‘always’ to 4 ‘never’. 
Based on the distribution of responses, we constructed either dichotomous measures 
(1=yes, 0=no) or calculated the number of alters who exhibited the above-mentioned 
characteristics or behaviors.  

  

Social Network Structure: To explore the effects of overall network structure, we 
constructed structural measures by classifying a relationship as a tie if two 
individuals interacted with each other at least ‘‘often.’’ Based on this dichotomization, 
we computed network density which represents the proportion of ties relative to the 
total number of possible ties in a social network. Next, we calculated degree 
centralization which is an index with higher values indicating that one or few 
individuals in the network maintain most of the ties compared to the rest of the social 
network. The value of this index ranged between 0 and 100. Finally, we computed the 
number of isolates which are alters who are not connected with any other alters based 
on whether two alters interacted with each other “often.” 
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ANALYSES 

 Since the study sample was recruited using RDS methods, we examined for 
selection bias. We calculated homophily index on key demographic variables such as 
age, education, religion, sexual orientation, country of birth and type of sex worker. 
The homophily index provides information about the possibility among study 
participants to recruit other people with characteristics like their own. Even though 
there is no firm rule defining high/low homophily index, a value of 0.7 and above is 
commonly used to detect problematic effects on representativeness of the sample. We 
observed high homophily scores with respect to three sample characteristics age, 
nationality and type of sex worker, which past studies have shown can result in 
unreliable population estimates (Iguchi, Ober et al. 2009). Consequently, we decided to 
use raw data in regression models.  

 To determine correlates, we first examined bivariate associations between 
independent variables and the two outcome variables. Independent variables 
associating at the 90% confidence level or with a p-value ≤ .10 were considered for 
inclusion in regression models. At this stage, we also checked for correlations among 
significant independent variables. Since type of sex worker and nationality were 
significantly correlated, we opted to include type of sex worker in subsequent 
regression models since it captures the effects of the sex work environment and is a 
policy lever that can be used to bring change. Second, for both outcomes, we 
conducted separate regressions for individual and social relationship variables that 
were significant in bivariate associations. Only those individual and social relationship 
variables that were significant at P≤0.10 level in each of the variable domain 
regressions were included in the final regression models. In the last step, separate 
logistic regressions were used to examine predictors of testing and condomless anal 
intercourse, controlling for heteroskedasticity using Huber-White standard errors. To 
account for correlations in the data stemming from the recruitment process, we 
included age and being a hammam sex worker in both of the final regression models. 
For model fit tests, we conducted the Hosmer-Lemeshow Goodness-of-Fit tests. We did 
not correct for multiple testing problem since this is an exploratory study with a small 
sample size.  

 

RESULTS 

Respondent Driven Sampling 

 Ninety-six participants were recruited by four seeds using RDS methods. Each 
seed reached at least five waves of recruitment and the total number of recruits ranged 
from 19 to 34. Figures 2 and 3 display the RDS network chart for HIV testing and 
condomless anal intercourse for each of the four respective seeds. In these figures, the 
main seeds are represented by bigger circles while recruits are denoted by smaller 
circles. In Figure 2, the red colored circles represent those respondents that have 
never been tested while in Figure 3 they represent participants who have engaged in at 
least one episode of condomless anal intercourse in past three months. With respect to 
the sexual practices of seeds, all four seeds have tested for HIV and all four of them 
have experienced at least one episode of condomless anal intercourse with men in the 
past three months.  
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Figure 3 RDS Network chart and HIV testing 

 

Figure 4 RDS Network chart and condomless anal intercourse in past three 
months 
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Individual-Specific Characteristics 

 Table 1 lists the demographic and sexual behavior characteristics of the 
sample. The mean age of the 100 respondents (including four seeds) was 25 years 
(SD= 5.52, range: 18-41), a small proportion (22%) reported any college level 
education, and more than half of the sample (53%) self-identified as heterosexuals. 
Nearly 44% of respondents were born in Lebanon while remaining respondents were 
from Syria (48%), Palestine (1%) and countries outside Middle East or North Africa 
(7%).  While sex workers identified working as escorts, 44% of them were also working 
in hammams. All those working in hammams were born outside Lebanon. Only 15% of 
respondents mentioned being in committed relationships. On average, respondents 
had poor HIV knowledge and had moderate motivation for protective behavior.  

 With respect to sexual partners, MSWs reported having on average nearly 45 
sexual partners in past three months of which the majority were identified as clients. 
71% of respondents noted having ever had sex with a woman and 32% had recent 
encounters in the past three months. Those reporting sexual encounters with women 
had on average five female sexual partners (Range=1-10). In addition, 7% of MSWs 
had given money, gifts or other things to their sexual partners (male or female or both) 
in exchange for sex. In terms of risky sexual practices, more than two-thirds of the 
sample (78%) had at least one episode of condomless anal intercourse with men in the 
past three months. Yet, only 51% of the sample had ever been tested for HIV/AIDS, 
including 40% who had tested within the past 12 months.  
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Table 2 Descriptive Statistics for Individual-specific characteristics 

INDIVIDUAL CHARACTERISTICS Mean (S.D) Min Max % 

Age 25.65 (5.52) 18 41   

Education (any college level)       22% 

Sexual Orientation         

    Gay       29% 

    Heterosexual       53% 

    Bisexual       18% 

Nationality 
     Lebanese 

       
44% 

     Syria    48% 

     Palestine    1% 

     Country outside Middle East or North Africa    7% 

Hammam sex worker       44% 

Currently in a committed relationship    15% 

HIV Knowledge 8.59 (5.91)  1 18    

Motivation for protective behavior 6.06 (2.49)  3 10   

Sexual Experiences         

    Number of male sex partners in past 3 months 44.98 (52.83) 2 300   

    Number of male sex partners who were clients in past 3 months 39.80 (51.93) 1 300   

    Has ever had sex with a woman       71% 

    Number of female sexual partners in past 3 months  5.3 (2.6)  1 10    

    Solicited sex in past 3 months    7% 

At least one episode of condomless anal intercourse in past 3 months       78% 

Ever had HIV test    51% 

HIV tested in past 12 months                                                                        40% 

 

 

Social Relationship-Specific Characteristics 

Characteristics of social networks  

 In Table 2, we list demographic characteristics of alters, social support and 
influence variables and structural network measures. The first column includes 
network measures that were calculated based on all named network members 
(n=1998). Here, we present percentage of alters and mean and standard deviation for 
continuous network measures. For binary network measures, we calculate the 
percentage of respondents that possessed that particular characteristic.  

 With respect to network composition, 91% of all alters named (18 of 20) were 
males and less than half of alters were attracted to same sex partners (42% of alters or 
8 of 20). Peers were at the heart of MSWs social life since on average network members 
were the same age as respondents and 81% of alters were classified as friends (16 of 
20).  Only 10% of respondents named at least one family member and 5% of them 
named a service provider. In addition, only seven percent of alters were identified as 
coworkers and eight percent as clients (at least 1 of 20). It is important to note here 
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that respondents could only designate each alter as a single classification regarding 
nature of relationship. Therefore, while most alters were designated as a ‘friend’, many 
of these friends were likely coworkers since many of the men working in the hammam 
live and are friends with their coworkers. Respondents overwhelmingly did not know 
the HIV status of their alters (71% of alters, or 14 of 20) and 8% of respondents 
identified at least one HIV-positive alter in their social network.  

 

Social Support and Influence of Network members 

 Overall, respondents shared a very close (14% of alters) and a very trustworthy 
relationship with only few alters (13% of alters) (see Table 2). Nearly three-fourths of 
alters (71% of alters, or 14 of 20) knew that the respondent engaged in sexual 
intercourse with men. However, fewer alters (64% of alters, or 13 of 20) knew about 
the respondent’s sex work. Regarding sexual practices, only 12% of respondents noted 
having at least one alter with whom they frequently discussed sexual matters. On 
average, respondents mentioned never discussing the risk of contracting HIV or 
sexually transmitted diseases, or condom use with at least two-thirds of their network 
alters (66% of alters, or 13 of 20).  Additionally, only 28% of respondents identified 
having at least one alter whom they perceived mostly or always used condoms. 

 With respect to general provision of social support, there were high levels of 
social support and low levels of social isolation experienced by MSWs. There were only 
moderate levels of positive peer attitudes about condom use and peer support for 
sexual health in the sample population. The mean score for the latter two variables 
was around 2.4 along a scale that ranged from 1 to 5 (Please refer to Table2).  

 

Structural Measures 

 Overall, MSWs social networks were not dense as there was a poor level of 
connectedness among alters within individual networks. Network density averaged 
only 14% and nearly half of the alters were isolated (51% of alters, 10 of 20) from other 
alters. In addition, low centralization scores signaled that there were few dominant 
network members who maintained most of the ties compared to other social network 
members. 
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Table 3 Descriptive Statistics for Social relationship characteristics 

SOCIAL RELATIONSHIP VARIABLES OVERALL SAMPLE 
 % of alters Mean (S.D) % of respondents 
 (n=1998)  (N=100) 

Characteristics of Social Networks 
   Mean Age of alters (yrs)   26.39 (3.71)  

   Number of male alters 91% 18.2 (2.48)  

   Number of female alters 6% 1.31 (2.15)  

   At least one transgendered alter in network   19% 

Sexual Orientation of Alters 

   Number of alters attracted to same sex partners 42% 8.37 (5.76)  

   Number of alters attracted to opposite sex partners 29% 5.71 (5.35)  

   Number of alters attracted to both men and women 26% 5.11 (3.24)  

Network Composition of Alters 

   At least one family member   10% 

   At least one romantic partner    15% 

   At least one service provider   5% 

   Number of friends 81% 16 (4.33)  

   Number of coworkers  7% 1.36 (2.29)  

   Number of clients  8% 1.54 (2.11)  

Perceived HIV status of Alters 

   At least one HIV positive alter   8% 

   Number of alters who are HIV negative 27% 5.47 (7.96)  

   Number of alters with unknown status 71% 14.29 (8.08)  

Social Support and Influence of Network Members 
Closeness and Trust with Alters 

   Number of alters who are very close  14% 2.58 (4.44)  

   Number of alters who are very trustworthy 13% 2.57 (4.49)  

Disclosure among Network Alters 

   Number of alters who know ego has sex with men 71% 14.24 (6.64)  

   Number of alters who know ego engages in sex work 64% 12.85 (7.16)  

Discussion about Sexual Health Issues 

   At least one alter with whom ego often discusses sexual issues    12% 

   Number of alters with whom ego never discusses sexual matters 66% 13.17 (7.56)  

Perceived Condom use Behavior of Alters 

   At least one alter who mostly or always uses condoms    28% 

   Number of alters who never or rarely uses condoms  18% 3.57 (6.51)  

Social support and role of peers survey measures 

   Social support  4.15 (0.76)  

   Social isolation  1.78 (0.96)  

   Positive peer attitudes about condom use  2.48 (0.60)  

   Peer support for sexual health  2.41 (1.26)  

Structural Measures 
   Density   0.14 (0.19)  

   Centralization  0.24 (0.21)  

   Number of isolates  10.36 (6.61)  
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Characteristics of Sexual Networks:  

In Appendix 1, we list descriptive statistics for alters identified as sexual 
partners only. Nearly three-fourth of respondents identified at least one alter as a sex 
partner in their social network. Each of these respondents named on average four 
alters who were sexual partners (n=417). Respondents indicated having a diverse 
range of sexual partners within the network of alters elicited in the survey; these sex 
partners were mostly friends and clients, while a few were romantic partners or 
coworkers and one was a family member. Of those who named a sexual partner, 
nearly half of those sexual network alters were at risk for HIV infection since the 
respondent did not know the alter’s HIV status yet they believed that the alter did not 
always use condoms. Respondents reported never discussing sexual matters with 
nearly half of their sexual partners. They believed that one-fourth of their sexual 
partner alters never used condoms during sexual intercourse. 

	

Bivariate Results  

 Table 3 presents results of the bivariate logistic analyses of correlates of HIV 
testing and condomless anal intercourse with male partners in past three months. The 
table presents odds ratios (OR), 95 % confidence intervals (95 % CI), and associated 
significance levels. We outline below predictors that have significant associations with 
the two outcomes of interest at the 95% confidence level or with a p-value ≤ .05.  

 Several individual level characteristics were found to have significant 
associations with the two outcomes of interest. With respect to testing, having any 
college level education, gay orientation, Lebanese by birth, having higher HIV 
knowledge and motivation to engage in protective behavior were significantly 
associated with a higher probability of getting tested, while being a hammam sex 
worker was associated with a lower likelihood of getting an HIV test. As for predictors 
of the second outcome, hammam sex workers were more likely to have engaged in 
condomless anal intercourse in the past three months whereas MSWs with any college 
level education, Lebanese by birth and those with higher HIV knowledge and 
motivation to engage in protective behavior were significantly associated with a lower 
probability of engaging in condomless anal intercourse.  

 We also found significant correlations between social network measures and the 
two dependent variables. MSWs with higher social support and positive peer support 
for sexual health had a higher probability of ever having had an HIV test. On the other 
hand, alters with whom the respondent never discussed sexual matters and those 
respondents who have felt isolated in the past year were less likely to get tested. 
Concerning condomless anal intercourse in past three months, MSWs who felt socially 
isolated had a higher probability of engaging in condomless anal intercourse. On the 
other hand, MSWs with at least one alter with whom they often discussed sexual 
matters and those with greater general social support and favorable peer norms for 
sexual health were less likely to have condomless anal intercourse.  

 Finally in terms of network structural measures, MSWs whose networks had 
higher centralization scores and fewer isolates were more likely to engage in 
condomless anal intercourse. None of the structural measures had a significant 
association with the testing outcome. 
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Table 4 Bivariate Results for Individual and Social Network Characteristics 

  HIV TESTING 
 

OR (95% CI) 

CONDOMLESS ANAL 
INTERCOURSE 

OR (95% CI) 
Demographic and Individual Characteristics of Respondents 
   Age 1.07 (0.99, 1.15)* 0.96 (0.89, 1.05) 

   Education (any college level) 15.16 (3.31, 69.05)*** 0.09 (0.30, 0.271)*** 

   Gay sexual orientation 7.82 (2.66, 22.94)*** 0.64 (0.24, 1.76) 

   Lebanese by birth 4.29 (1.84, 10.02)*** 0.27 (0.10, 0.76)** 

   Hammam sex worker 0.29 (0.13, 0.66)*** 4.73 (1.5, 15.27)*** 

   In a committed relationship 0.59 (0.19, 1.81) 0.49 (0.15, 1.65) 

   HIV knowledge 1.29 (1.17, 1.42)*** 0.69 (0.59, 0.82)*** 

   Motivation for protective behavior 1.66 (1.34, 2.06)*** 0.46 (0.33, 0.63)*** 

Social Relationship Characteristics 

   Mean Age of alters (yrs) 1.11 (0.99, 1.24)* 1.02 (0.90, 1.17) 

   Number of male alters 1.06 (0.90, 1.24) 0.86 (0.683, 1.08) 

   Number of female alters 0.97 (0.80, 1.16) 1.06 (0.90, 1.24) 

   At least one transgendered alter in network 0.49 (0.17, 1.37) 1.07 (0.32, 3.63) 

   Number of alters attracted to same sex partners 1.07 (0.99, 1.15)* 0.98 (0.90, 1.06) 

   Number of alters attracted to opposite sex partners 0.95 (0.88, 1.02) 0.99 (0.91, 1.08) 

   Number of alters attracted to both men and women 0.98 (0.87, 1.11) 1.07 (0.91, 1.26) 

   At least one family member 1.5 (0.39, 5.67) 1.14 (0.22, 5.81) 

   At least one romantic partner  0.59 (0.19, 1.81) 0.49 (0.15, 1.65) 

   At least one service provider 0.62 (0.10, 3.91) 1.13 (0.12, 10.71) 

   Number of friends 0.99 (0.91, 1.09) 0.89 (0.78, 1.02)* 

   Number of clients  1.12 (0.92, 1.36) 1.07 (0.84, 1.36) 

   Number of sex partners  1.01 (0.903, 1.13) 1.09 (0.94, 1.26) 

   Number of risky sex partners (when ego named at least one partner) 0.86 (0.74, 1.00)* 1.08 (0.89, 1.31) 

   At least one HIV positive alter 0.55 (0.12, 2.44) 0.83 (0.15, 4.45) 

   Number of alters who are HIV negative 1.03 (0.98, 1.08) 1.03 (0.96, 1.10) 

   Number of alters with unknown status 0.97 (0.92, 1.01) 0.97 (0.91, 1.04) 

   Number of alters who are very close  1.03 (0.94, 1.12) 1.23 (0.98, 1.54)* 

   Number of alters who are very trustworthy 1.02 (0.94, 1.11) 1.20 (0.97, 1.48)* 

   Number of alters who know ego has sex with men 1.05 (0.99, 1.11) 0.94 (0.86, 1.01) 

   Number of alters who know ego engages in sex work 1.00 (0.95, 1.06) 0.99 (0.93, 1.06) 

   At least one alter with whom ego often discusses sexual matters  1.4 (0.41, 4.74) 0.22 (0.06, 0.78)** 

   Number of alters with whom ego never discusses sexual matters 0.91 (0.86, 0.97)*** 1.04 (0.98, 1.11) 

   At least one alter who mostly or always uses condoms  2.12 (0.86, 5.23) 0.60 (0.22, 1.65) 

   Number of alters who never or rarely uses condoms  0.96 (0.90, 1.02) 1.13 (0.98, 1.30)* 

   Social support 2.04 (1.17, 3.56)** 0.25 (0.11, 0.59)*** 

   Social isolation 0.58 (0.37, 0.92)** 1.86 (0.97, 3.55)* 

   Positive peer attitudes about condom use 1.03 (0.54, 1.99) 0.19 (0.06, 0.61)*** 

   Peer support for sexual health 2.04 (1.17, 3.56)** 0.80 (0.55, 1.16) 

   Density  1.56 (0.21, 11.87) 7.87 (0.24, 258.7) 

   Centralization 0.99 (0.97, 1.01) 1.05 (1.01, 1.08)*** 

   Number of isolates 1.02 (0.96, 1.09) 0.871 (0.79, 0.95)**** 

*p≤0.10;      **p≤0.05;      ***p≤0.01 
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Multivariate Results  

 Independent variables that had significant bivariate associations with testing 
and condomless anal intercourse at P ≤0.10 level were selected for entry into separate 
regression models for domain-specific regressions. 

  Table 4 and 5 lists the results of the domain specific regressions. In the case of 
testing, age of respondent, gay orientation and HIV knowledge were significantly 
correlated at P≤0.05 level in the regression model that included significant individual 
correlates of testing. On the other hand, mean age of social network alters, number of 
risky sexual partners in social network and the presence of social support were found 
as marginal correlates (at P≤0.10 level) in the regression model including only social 
relationship-related variables. The above-mentioned six significant variables along 
with being a hamman sex worker were included in the final regression model to 
predict HIV testing.  

 With respect to condomless anal intercourse with male partners in past 3 
months, respondent’s age was significantly correlated (at P≤0.05 level) and motivation 
to engage in protective behavior was marginally correlated (at P≤0.10 level) in the 
individual level regression for condomless intercourse. On the other hand, presence of 
social support and social isolation were significantly correlated with condomless 
intercourse (at P≤0.05 level) and degree centralization exhibited only marginal 
correlation (at P≤0.10 level). In the final regression model for condomless anal 
intercourse, we included the above-mentioned five variables along with being a 
hammam sex worker.  

 

Table 5 Results from domain-specific regressions for HIV testing 

 INDIVIDUAL LEVEL 
REGRESSION 

SOCIAL RELATIONSHIP 
LEVEL REGRESSION 

 OR (95% CI) OR (95% CI) 
Individual-specific variables   
   Age 1.18 (1.05, 1.32)***  
   College level education 1.76 (0.28, 10.82)  
   Gay orientation 3.44 (1.06, 11.17)**  
   Lebanese 4.87 (0.68, 34.94)  
   Hammam sex worker 1.51 (0.17, 12.89)  
   HIV knowledge 1.33 (1.08, 1.64)***  
   Motivation for protective behavior 0.89 (0.48, 1.66)  
Social relationship-related variables   
   Mean age of alters  1.12 (0.99, 1.27)* 
   Number alters attracted to same sex partners  1.03 (0.93, 1.15) 

   Number of risky sexual partners  0.84 (0.71, 1.01)* 
   Number alters with whom ego never discusses sexual matters  0.95 (0.87, 1.03) 

   Social support  1.81 (0.97, 3.36)* 
   Social isolation  0.77 (0.43, 1.36) 
   Peer support for sexual health   1.17 (0.70, 1.97) 

*p≤0.10;      **p≤0.05;      ***p≤0.01 
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Table 6 Results from domain specific regressions for condomless anal 
intercourse 

 INDIVIDUAL 
LEVEL 

REGRESSION 

SOCIAL 
RELATIONSHIP 

LEVEL REGRESSION 
 OR (95% CI) OR (95% CI) 

Individual-specific variables   
   Age 0.82 (0.70, 0.97)**  
   College level education 0.42 (0.09, 1.83)  
   Lebanese 0.76 (0.06, 10.46)  
   Hammam sex worker 1.05 (0.07, 15.26)  
   HIV knowledge 0.83 (0.63, 1.08)  
   Motivation for protective behavior 0.51 (0.25, 1.05)*  
Social relationship-related variables   
   Number of friends in social network  0.94 (0.79, 1.14) 
   Number of alters who are very close   1.21 (0.90, 1.63) 
   Number of alters who are very trustworthy  0.96 (0.76, 1.21) 
   At least one alter with whom respondent often discusses 
sexual matters  

 0.19 (0.03, 1.51) 

   Number of alters who never or rarely uses condoms   1.01 (0.87, 1.18) 

   Social support  0.21 (0.07, 0.61)*** 
   Social isolation  2.50 (1.04, 5.98)** 
   Positive peer attitudes about condom use  0.24 (0.04, 1.40) 
   Degree centralization  1.04 (0.99, 1.09)* 
   Number of isolates  0.95 (0.83, 1.09) 

*p≤0.10;      **p≤0.05;      ***p≤0.01 

 

 Table 6 lists the results of the final logistic regression models predicting testing 
and condomless anal intercourse with male partners in past three months. In the 
analysis of testing behavior, respondents’ gay orientation, HIV knowledge and mean 
age of social network alters were variables that were statistically significant at P≤0.05 
level. The odds of HIV testing for those with gay orientation are 5 times the odds of 
those who are not gays/gays whereas a unit increase in HIV knowledge increased the 
odds of getting tested by a factor of 1.3. With respect to social network variables, a one 
year increase in the mean age of social network alters increased the odds of getting 
tested by a factor of 1.26.   

 In the case of condomless anal intercourse with male partners in past three 
months, motivation for protective behavior was statistically significant at P<0.01 level. 
A unit increase in motivation to engage in protective behavior reduced the odds of 
engaging in condomless anal intercourse by a factor of 0.35. Another variable that 
exhibited strong association was respondent’s age. Older MSWs were associated with 
lower odds of engaging in condomless anal intercourse. On the other hand, presence 
of social support and degree centralization were only marginally significant at P≤0.10 
level. 
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Table 7 Multivariate logistic regressions for testing and condomless anal 
intercourse 

  HIV TESTING  
(N=100) 

CONDOMLESS ANAL INTERCOURSE  
(N=100) 

  OR (95% CI) OR (95% CI) 
Individual-specific variables     
   Age 1.07 (0.94, 1.23) 0.84 (0.69, 1.00)* 
   Gay orientation 4.68 (1.30, 16.92)**   
   Hammam Sex Worker 0.52 (0.15, 1.82) 1.51 (0.30, 7.57) 
   HIV Knowledge 1.35 (1.20, 1.53)***   
   Motivation for protective   behavior   0.35 (0.19, 0.63)*** 
Social relationship-related variables 
   Mean age of alters 1.24 (1.02, 1.52)**   
   Number of risky sexual partners 0.95 (0.76, 1.20)   
   Social support 0.84 (0.36, 1.94) 0.42 (0.15, 1.18)* 
   Social isolation   1.33 (0.52, 3.38) 
   Degree centralization   1.02 (0.99, 1.06)* 
    
R-square 0.44 0.54 
Hosmer & Lemeshow v2 8.28 (df=8, P=0.40) 7.10 (df=8, P=0.53) 
*p<0.10;      **p≤0.05;      ***p≤0.01   

 

DISCUSSION 

 This is one of the first studies to present findings about the sexual risk 
behaviors of MSWs in the Middle East, with data from a sample of MSWs in Beirut—a 
hub for sex tourism in the region.  Our study revealed much lower rates of HIV testing 
compared to other studies of MSWs elsewhere. Likewise, more than three-fourths of 
the study sample had engaged in at least one episode of condomless anal intercourse 
with male partners in the past three months. Multivariate analyses indicate that HIV 
testing and condom use behaviors of this population are correlated with both 
individual-specific and social relationship-related variables.  

 In this study, 51% of the sample had tested for HIV in their lifetime, including 
over 40% who had been tested within the past 12 months. Testing rates reported in 
this study are lower than estimates reported by the few studies that have evaluated 
HIV testing rates among MSWs.  Studies conducted in China report testing rates of 
71% for money boys (Huang, He et al. 2012); in Massachusetts, USA one study found 
testing rates of 75% (Mimiaga, Reisner et al. 2009), while another study in Spain 
reported that 67% of the study sample had  undergone HIV testing (Belza, Llacer et al. 
2001). None of the studies that we know of have evaluated testing rates specifically 
among MSWs in the MENA region. The lower rates reported in this study is not 
surprising given that in this region testing is stigmatized and is seen to reflect having 
engaged in inappropriate behavior despite the presence of voluntary counseling and 
treatment centers (VCTs) that conduct free tests (Remien, Chowdhury et al. 2009, 
Helem 2015). The worrisome part is that testing can encourage safe sex practices, yet 
in our study, those MSWs engaging in condomless anal intercourse were less likely to 
have ever received an HIV test, highlighting a public threat issue. 

 Along with poor testing rates, 78% of the study sample reported engaging in 
condomless anal intercourse with male partners in the past three months. High rates 
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of condomless anal intercourse is consistent with findings from other studies 
conducted in China, Indonesia, United States (Pisani, Girault et al. 2004, Mimiaga, 
Reisner et al. 2009, Wong, Leung et al. 2012) and Pakistan in the MENA region 
(Emmanuel, Salim et al. 2013). Social network interviews revealed that respondents 
perceived that only 22% of their friends who were also identified as sex partners and 
24% of their clients mostly or always used condoms. Poor condom use rates among 
these two types of sexual partners is troublesome since these alters are more likely to 
have other sexual partners, which translates into greater opportunities for HIV 
transmission. Additionally, although nearly half of the sexual alters were risky 
partners, respondents reported never discussing the risk of contracting diseases with 
nearly half of their sexual partners. Lack of discussion in sexual partnerships can 
result in higher rates of unsafe sexual practices since past research has identified it as 
one of the key pathways through which individuals can practice and encourage safe 
sex norms (Troth and Peterson 2000).  HIV prevention programs should include 
effective communication strategies so that respondents and partners can engage in 
talks about risk and use of protection before having sex. 

 This study also finds evidence that MSWs can function as potential bridges for 
HIV transmission into the general heterosexual population in Lebanon. Nearly one-
third of the study sample reported having female sexual partners in past three 
months, the majority of whom were casual and non-client partners. Additionally, 15% 
of MSWs were in committed relationships, mostly with transfemale partners, and 7% 
of them also noted having recently solicited sex, thereby creating additional routes 
that can accelerate the transmission of the virus. These findings demonstrate that 
there is a high rate of bisexual activity in this population along with the overlap of 
client and non-client sexual ties. Bisexual activity is not surprising given that only 
29% of the study sample identified as gays. Further analyzes revealed that among 
those who reported having recently engaged in vaginal intercourse, more than three-
fourth of them also reported having experienced at least one episode of condomless 
vaginal intercourse. 

 Although we were mostly interested in social network variables, our 
multivariate models reveal that our findings are largely driven by individual level 
characteristics. Knowledge about HIV and other sexually transmitted diseases was 
found as a statistically significant predictor in the HIV testing model. Lack of HIV 
knowledge among MSWs is not unexpected given that a previous report found that in 
the MENA region, only 20 percent of those at risk of contracting the HIV virus had 
access to interventions that provide HIV/AIDS awareness (Akala and Jenkins 2005). 
Consequently, in the past decade, the Lebanese government through the National 
AIDS Control Program (NAP) has been producing and disseminating informational 
material through various media outlets. Yet, those efforts have not specifically targeted 
heterosexual and bisexual MSWs (UNAIDS 2012). Our findings hint at the urgent need 
to develop strategies that specifically identify and target MSWs with information and 
education that is relevant to their sexual practices and lifestyle and, that motivates 
them to get regularly tested. 

 While developing targeted interventions, policymakers should pay particular 
attention to MSWs identifying themselves as non-gays. MSWs who identified 
themselves as gay were nearly five times more likely to ever have had an HIV test. One 
possibility is that gay identified MSWs may be better integrated with the gay 
community where HIV preventions campaigns are more aggressive. This is a strong 
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possibility given that the Lebanese government’s efforts to curb the incidence of HIV 
has focused on three groups identified at risk—injection drug users, sex workers and 
men who have sex with men (UNAIDS 2012). Therefore, gay identified MSWs might 
have greater access to HIV prevention information and reinforcement in their 
communities whereas bisexual and heterosexual MSWs might be lacking having their 
own community. Future research especially qualitative studies should explore the role 
of sexual orientation in the male commercial sex industry. 

 In the case of condomless anal intercourse, we found that MSWs with higher 
motivation to engage in protective behavior had lower odds of engaging in condomless 
anal intercourse. The information, motivation and behavioral skills (IMB) model of 
health behavior posits that while information is necessary to alter behavior, motivation 
is what determines whether an individual acts on that information (Rivet 2011). In 
multivariate regression models, we find motivation to be a significant predictor for 
condom use because condom use is a dyadic activity that requires both parties 
involved in the sexual activity to agree to use protection. Since motivation is a function 
of both personal ability i.e. self-efficacy and the presence of social support, 
interventions should focus on not only informational education but also provide 
motivation building trainings to empower MSWs to be able to negotiate safe sex 
practices. 

 In multivariate regressions, only one social relationship attribute was 
statistically significant. We found that MSWs with younger social network alters were 
less likely to have been tested for HIV even after controlling for respondent’s age. 
Although the likelihood of getting tested increases with age (Lachowsky, Saxton et al. 
2014) perhaps as a reflection of gaining information and experience overtime, this 
finding  might also indicate the attitude of the younger generation towards testing: 
they might have a lower perception of being at risk for HIV or may avoid testing due to 
confidentially concerns and subsequently the negative consequences of stigma around 
HIV/ AIDS (Babalola 2007, Peralta, Deeds et al. 2007). Testing interventions in 
Lebanon should especially focus on the younger generation of MSWs who may be at 
an increased risk of undetected HIV infection. 

 The other two social relationship variables were found to be only marginally 
associated with condomless anal intercourse in past three months. MSWs having 
higher levels of social support were less likely to engage in condomless anal 
intercourse which is in line with findings from other similar studies (Infante, Sosa‐
Rubi et al. 2009, Chemnasiri, Netwong et al. 2010). We also find that there is a higher 
likelihood of engaging in condomless anal intercourse the more centralized the 
networks. Centralized networks can enable diffusion through the behavior of key 
members who might encourage other network members to engage in risk behaviors. 
For instance, in their research of injection drug users (IDUs), Friedman et al. 
(Friedman, Neaigus et al. 1997) found that highly connected members in drug users 
social networks were facilitating drug equipment exchange. Centralized networks also 
present fewer opportunities for broader communication linkages to be established 
(Wagner, Hoover et al. 2014) and for newer messages to penetrate social networks. 
Future studies should further explore the role of both of these measures since they 
have the potential to offer avenues for intervention. Peer-based interventions might 
have the potential to spread information about safe sexual practices to a wide array of 
individuals given the predominance of friends and loosely connected heterogeneous 
networks in this study’s population. 
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 There are several limitations to this exploratory study. Although we attempted 
to conduct a rigorous RDS study, our sample was not representative, which limits the 
generalizability of our findings. The cross sectional nature of the data imposes two key 
limitations. First, we cannot infer causality since we don’t know the extent to which 
associations are due to individual characteristics or peer effects. Second, we do not 
know how these associations will change due to changing social networks over time. In 
addition, this study’s small sample size limits the power of the study to detect weaker 
associations. 

 Despite these limitations, this study’s findings are important because it is one 
of the first studies to explore the characteristics and role of MSWs’ social networks on 
their sexual risk behaviors. Our findings indicate the prevalence of high rates of risky 
sexual activities among MSWs and in their wider sexual networks that warrants 
immediate attention. These rates might have likely increased given the current 
regional conflicts in the Middle East which has led to an influx of Syrian and Iraqi 
refugees into Lebanon, some of whom have resorted to sex work to earn a living. A 
forthcoming qualitative paper on this population as well as descriptive data from this 
study hint at the fact that non-Lebanese MSWs who most commonly work in hamams 
are less likely to engage in safe sex behaviors. 

 Given current trends, it will be better for leaders to dedicate resources now 
towards the prevention of HIV in this marginalized group and prevent at HIV epidemic. 
At minimum, HIV prevention programs should provide information and awareness 
about safe sexual practices and develop strategies that will help build self-efficacy and 
facilitate the provision of social support and communication about HIV risk and need 
for protective behaviors. Future research should expand on this study’s design by 
conducting separate analyses for the influence of platonic ties and sexual ties and 
explore the multiple pathways through which associations might exist and, test the 
findings of this paper so that we can identify appropriate targets for designing 
interventions. 
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APPENDIX 1: DESCRPITIVE STATISTICS OF SOCIAL NETWORK 
CHARACTERISTICS OF SEXUAL TIES 

SOCIAL RELATIONSHIP VARIABLES SEXUAL 
TIES 

 % of alters* 
(n=417) 

Gender Composition of Sexual Ties 
   Percentage of male alters 71% 
   Percentage of female alters 20% 
   Percentage of transgendered alters 9% 
Network Composition of Sexual Ties 
   Percentage of family members 0.5% 
   Percentage of romantic partners  5% 
   Percentage of friends 52% 
   Percentage of coworkers  1% 
  Percentage of clients  37% 
Perceived HIV Status of Sexual Ties 
   Percentage of HIV positive sexual ties 3% 
   Percentage of sexual ties who are HIV negative 44% 
   Percentage of sexual ties with unknown status 53% 
Closeness and Trust with Sexual Ties 
   Percentage of sexual ties who are very close  12% 
   Percentage of sexual ties who are very trustworthy 11% 
Disclosure among Sexual Ties 
   Percentage of sexual ties who know ego has sex with men 82% 
   Percentage of sexual ties who know ego engages in sex work 81% 
Discussion about Sexual Health Issues with Sexual Ties 
   Percentage of sexual ties with whom ego never discusses sexual matters 49% 
Perceived Condom use Behavior of Sexual Ties 
   Percentage of sexual ties who never or rarely uses condoms  25% 

*percentages have been rounded 
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