
  

LAYERED NETWORK CONTEXTS AND HIV RISK 

 

 

 

 

 

 

 

A Dissertation 

Presented to the Faculty of the Graduate School 

of Cornell University 

In Partial Fulfillment of the Requirements for the Degree of 

Doctor of Philosophy 

 

 

 

 

 

 

by 

Rachel Leigh Behler 

August 2016



 

 

 

 

 

 

 

 

 

 

 

 

 

© 2016 Rachel Leigh Behler



 

 

LAYERED NETWORK CONTEXTS AND HIV RISK 

 

Rachel Leigh Behler, Ph.D.  

Cornell University 2016 

 

Recent work in sociology and public health has emphasized the role of social networks for health 

disparities. However, less is known about how the social contexts in which these ties are formed 

and maintained influence their effects on health behaviors and outcomes. This dissertation 

examines how the interconnected social contexts in which vulnerable populations meet their 

friends and sex partners influence their risk of HIV. Using UConnect, a novel dataset of the 

affiliations, social networks, sexual networks, and health behaviors of young, black men who 

have sex with men in Chicago (n = 618), I integrate network analytical and urban sociological 

approaches to understand how the contexts in which these men live and socialize act as 

opportunity structures for sexual tie formation and sites of exposure to risk behaviors and health 

protective resources. I find that individuals' affiliations are strongly related to their risky sexual 

behaviors and health outcomes. This trend is echoed by separate analyses that investigate access 

to care at the neighborhood level. I also investigate how the overlap between individuals’ social 

and sexual networks influences their engagement in riskier and safe sex. Results demonstrate that 

the more socially embedded individuals’ sexual networks are, the less risky sex they engage in. 

These findings underscore the importance of contextualizing social networks-- accounting for the 

contexts that shape social network formation and structure-- to understand their impact on health 

inequalities. 
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INTRODUCTION 
 
 Recent work in sociology has stressed the role of social networks for understanding 

differential health outcomes. Social networks influence the normative expectations to which 

individuals are held, the social support they receive, and the behaviors to which they are 

routinely exposed (House et al. 1988; Smith and Christakis 2008; Thoits 2011). In turn, these ties 

can influence engagement in risky health behaviors (e.g., smoking, substance use, risky sex), as 

well as individuals’ management of and recovery from illness (Perry and Pescosolido 2010; 

Umberson, Crosnoe, and Reczek 2010; York Cornwell and Waite 2012). While much research 

underscores how the size and structure of individuals’ social networks influence health (Cohen et 

al. 1997; Cornwell and Laumann 2011; Haines, Beggs, and Hurlbert 2000; Shah et al. 2004), less 

is known about how the social contexts in which these relationships are formed and maintained 

contribute to health disparities. The organizations that shape partner choice and the shared 

confidants between individuals in a sexual partnership can influence the trajectories these 

intimate relationships take, as well as the types of behaviors that occur within them (Behler 

2016; Cornwell and Behler 2015; Laumann et al. 1994; Sprecher 1998). For sexually transmitted 

diseases in particular, it is necessary to consider how the places in which individuals spend their 

time and the overlap between their social and sexual networks may influence their engagement in 

risky sexual behavior, their choice in sexual partners, and ultimately, their risk of HIV infection.  

Although rates of HIV have declined in the general population, HIV among men who 

have sex with men has increased dramatically in recent years. One in two black men who have 

sex with men is expected to be diagnosed with HIV in his lifetime, compared to 1 in 4 Hispanic 

and 1 in 11 white men who have sex with men (CDC 2016). These stark racial disparities echo 

ongoing trends in health inequality throughout the United States and underscore the continuing 
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role of societal-level fundamental causes for health outcomes (Berkman and Glass 2000; Link 

and Phelan 1995). Yet, the majority of research on this topic has focused on the individual-level 

predictors of HIV infection, including number of sexual partners, access to healthcare, personal 

perceptions of stigma, and closeness to the gay and black communities.  

This dissertation offers an alternative framing for understanding HIV risk among the 

most severely affected population in the United States: that the places in which these men live 

and socialize, as well as the social embeddedness of sexual relationships they maintain, influence 

their health behaviors and outcomes. I explore these dynamics by focusing on the social, sexual, 

and affiliation networks of black men who have sex with men in Chicago. By utilizing one city 

for analysis, I am able to leverage the importance of propinquity for exposure to health behaviors 

and access to healthcare services, which undergirds both urban and social network approaches to 

health. In three papers, I move from the macro-level neighborhood and organizational contexts 

that inform disparities in access to healthcare, to the affiliational contexts that shape men’s 

partner choices and health outcomes, to the overlap between social and sexual networks that 

influences engagement in risky sexual behaviors. This trajectory positions individuals’ health as 

a function of the layered network and neighborhood contexts in which they are embedded. 

In the first paper, I explore the roles of neighborhood context and spatial interdependence 

for disparities in HIV funding throughout Chicago. As in other HIV epicenters, spatial patterns 

of HIV prevalence and incidence are clustered throughout the city and reflect underlying 

stratification in the populations most affected by HIV/AIDS (Geanuracos et al. 2007; Hixson et 

al. 2011). While much work has examined the role of neighborhood context for individuals’ 

proximity to and subsequent utilization of healthcare, less is known about the role of 

neighborhood context for the provision of health services.  Although outreach with severely 
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affected communities is a key tenet of the National HIV/AIDS Strategy (2010), neighborhood 

disadvantage may jeopardize community-based organizations’ (CBOs) ability to attract and 

retain qualified staff, raise sufficient funds for operational expenses, and opportunities to 

network and exchange with other CBOs. In turn, “mismatches” between neighborhoods’ HIV 

rates and the density of and funding for HIV CBOs may emerge, consequently decreasing the 

proximity of HIV services for residents of high HIV neighborhoods. Leveraging data from 886 

federal, state, and city contracts administered to organizations providing HIV services 

throughout Chicago, I examine the association between neighborhood context and levels of 

funding received by HIV CBOs between 2007 and 2014. My results demonstrate that while 

neighborhood HIV rate is a poor predictor of financial support for HIV service provision, 

neighborhood disadvantage and racial composition are strongly related to the level of funding a 

neighborhood receives for HIV services. Neighborhoods comprised of higher proportions of 

black residents are more seriously affected by HIV but receive below average levels of funding, 

while neighborhoods that have lower levels of disadvantage receive excess funding compared to 

their levels of HIV. Further, neighborhoods with high HIV rates and low funding for HIV 

services (“mismatches”) are spatially clustered, suggesting that the isolation of these 

neighborhoods from more resource-dense areas may contribute to their service deprivation. 

The primary aim of the second paper is to understand how the contexts in which social 

networks are formed and maintained contribute to inequality in risky health behaviors and health 

outcomes. I argue that individuals’ positions within the sexual affiliation network—the set of 

connections between individuals and the places they visit to find sex partners and maintain social 

relationships—may shape HIV risk in three ways: differential opportunity structure, sites of 

social influence, and venue-based sanctioning. First, the places in which individuals spend their 
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time shape the types of partners with whom they have the opportunity to form sexual ties 

(Laumann et al. 2004). Secondly, the risk behaviors to which individuals are exposed in the 

spaces where they routinely spend their time may influence their perceptions of the behaviors 

that are socially accepted or sanctioned. Finally, as community settings for network members to 

socialize, men’s affiliations may exert differential informal social control on their behaviors as 

result of venue staff’s implementation of institutional rules and decisions to “turn a blind eye” to 

risk behaviors that occur on site. I employ hierarchical cluster analysis to identify affiliation 

subgroups within the network of men linked to one another via shared sexual affiliations using 

data from UConnect, a longitudinal, respondent driven sample of 618 young, black men who 

have sex with men in Chicago. Stepwise longitudinal regression analyses indicate that 

individuals’ positions with the sexual affiliation network are important predictors of the number 

of risky sexual partners they name, as well as their risk of acquiring HIV between waves, 

suggesting that the places in which individuals spend their time shape their opportunities to meet 

riskier or safer sex partners. Meanwhile, individual-level engagement in risk behaviors appears 

to be influenced by both selection into affiliations based on individuals’ preferences for risky sex 

and by the social spaces themselves. 

In the final paper, I shift focus from the places in which these men spend their time to the 

social and sexual networks in which they are embedded. Previous studies show that confidants’ 

attitudes toward and engagement in risky sex influence individuals’ sexual behaviors. However, 

less is known about how the embeddedness of individuals’ sexual partners within their social 

networks shapes involvement in risk-reducing and risk-enhancing sexual behaviors. The search 

strategies individuals employ to find sex partners, the overlap between their social and sexual 

networks, and the multiplexity of the sexual relationships they maintain may influence their risk 
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behaviors through increased social sanctioning and/or through risk compensation. Using data 

from UConnect, my results suggest that the social embeddedness and multiplexity of sexual 

networks is associated with greater engagement in sexual risk reduction practices. However, the 

protective effect of naming sex partners as friends appears to be lowest when these partners are 

also friends with the individual’s friends and family. Put differently, the individual’s personal 

perceptions of his relationships with his sex partners matter most when these partners are not 

embedded within his social circle.  

 Taken together, these papers demonstrate how the places in which individuals spend their 

time and the networks in which they are embedded shape HIV risk among the most severely 

affected population in the United States. Whereas individual-level and dyadic-level analyses 

have framed sexual behavior as a result of personal preferences and relationship type, this 

dissertation positions individuals’ private behaviors as a function of the layered social contexts in 

which they are embedded. My findings highlight that confidant, sexual, and affiliation networks 

operate in tandem to influence health, and that the structural configuration of individuals’ social 

and sexual relationships shapes the health risks to which they are exposed. In order to target the 

most vulnerable individuals, future public health interventions must account for the relational 

contexts in which risky health behaviors occur. 
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ORGANIZATIONAL CONTEXT, AND SPATIAL MISMATCHES IN HIV SERVICE 
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ABSTRACT:  
Recent scholarship on health inequality emphasizes the role of neighborhood context for 
individual-level health outcomes. However, little work has examined how neighborhood context 
is related to the density of and funding for health service organizations, which can mediate the 
connection between neighborhood conditions and individual health. This paper elevates the 
discussion of health inequality by shifting focus from the individuals who access healthcare to 
the organizations that underpin its provision. Using the case of HIV, I examine whether the 
density of and funding for HIV service organizations is commensurate with the severity of HIV 
at the neighborhood level. I find that while neighborhood HIV rate is a poor predictor of HIV 
service provision, neighborhood disadvantage and racial composition are strongly related to the 
level of funding a neighborhood receives for HIV services. Neighborhoods with high HIV rates 
and low funding for HIV services (“mismatches”) also demonstrate spatial clustering, suggesting 
that the isolation of these neighborhoods from more resource-dense areas may contribute to their 
service deprivation. I argue that organizational spatial clustering is an overlooked source of 
health inequality and propose that future research examine the individual-level health 
implications of residence in organizationally-isolated neighborhoods. 
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INTRODUCTION 

Much work on health inequality highlights the deleterious role of neighborhood disadvantage on 

health. Residents of disadvantaged neighborhoods have shorter lifespans, as well as worse 

mental and physical health (Diez Roux 2001; Fitzpatrick and LaGory 2000; Macintyre, Ellaway, 

and Cummins 2002). One frequently proposed mechanism for this relationship is that 

disadvantaged neighborhoods have fewer health-protective institutions, such as hospitals and 

clinics. Prior tests of this theory have relied predominately on individual-level analyses, finding 

that residents of poor neighborhoods have reduced access to physicians and utilize healthcare 

less frequently (Kirby and Kaneda 2005, 2006). However, few studies have examined directly 

how neighborhood context matters for the organizations responsible for the accessibility and 

scope of public health services. This paper shifts focus from how individuals access health 

protective services to how neighborhood context influences their provision.  

Since the 1980s, the United States government has increasingly delegated the provision 

of safety net services to community-based organizations (CBOs). Funded primarily by federal 

grants, CBOs are responsible for providing the lion’s share of social services, including housing 

assistance, counseling, and low-cost medical care (see Allard 2009). Accordingly, highly 

disadvantaged neighborhoods represent key sites for CBO intervention. However, there are 

competing incentives for where organizations ultimately choose to locate. Despite disadvantaged 

neighborhoods’ need for CBOs, de-institutionalization (Wilson 1987) and social disorganization 

(Sampson, Rauenbush, and Earls 1997; Shaw and McKay 1942) perspectives suggest that these 

neighborhoods are the least likely to sustain organizations in general. In turn, low organizational 

density can dissuade the founding of future organizations or jeopardize the survival of extant 

ones (Wiewel and Hunter 1985; Baum and Oliver 1992). Further, organizations may prioritize 
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proximity to funding agencies (Bielefeld and Murdoch 2004), qualified staff, or paying clientele 

to improve organizational survival (Grønbjerg and Paarlberg 2001). Finally, organizations must 

weigh how differential neighborhood attitudes toward their services may affect operational ease 

and clientele utilization. Pervasive stigma may threaten organizations’ ability to operate long-

term in such neighborhoods, and/or dissuade clientele from accessing services locally (Allard 

2009). 

One of my central arguments in this paper is that these neighborhood dynamics can 

engender a spatial mismatch of resources, whereby wealthier neighborhoods host more 

organizations geared toward disadvantaged populations than disadvantaged neighborhoods 

themselves do. Prior work on spatially mismatched anti-poverty organizations (Allard 2009) 

provides an important foundation for understanding the upstream, structural conditions that 

underpin the differential supply of health services responsible for disparities in community health 

(Link and Phelan 1995). When neighborhood conditions jeopardize health service organizations’ 

survival, diminished access to health services functions as an additional environmental risk for 

residents. However, it is unclear whether health service organizations follow a similar pattern as 

other types of community based organizaitons. Whereas anti-poverty organizations may 

intentionally locate in wealthier neighborhoods to increase employment opportunities, health 

service CBOs may be spatially matched to the concentration of clientele due to clients’ 

diminished mobility. Additionally, if health service organizations prioritize outreach via 

community-based interventions (CDC 2012), they may be more successful at winning targeted 

outreach grants by locating within the communities in which severely affected populations live.  

 In this paper, I examine how neighborhood context influences the (mis)match of public 

health services using the case of HIV/AIDS CBOs in Chicago. HIV provides an important site 
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for the study of spatial mismatches in health service provision as HIV intervention strategies  

increasingly emphasize  “treatment as prevention,” which aims to reduce HIV transmission by 

rendering HIV positive individuals non-contagious through strict adherence to HIV medication 

(CDC 2013). In this way, there is a clearly identifiable population in need of HIV services. 

Moreover, because new HIV infections are most likely to occur in neighborhoods with high 

existing HIV rates, both current and future HIV service clientele are spatially concentrated. Thus, 

due to the joint influence of health service proximity for health care utilization and grant-based 

incentives to serve affected populations, it is clear where one might expect HIV CBOs to locate 

in order to serve at-risk populations.  

Chicago is an important site for an analysis of this sort. Levels of social and material 

disadvantage as well as HIV rates vary significantly by neighborhood within Chicago, wherein 

the highest HIV neighborhoods average 15 times more cases than the lowest HIV neighborhoods 

(CDPH 2013). This distinct spatial patterning lends itself to easy identification of highly affected 

areas in need of HIV services. The concept of spatial mismatches advances current health 

inequality work by determining whether the concentration of services geographically coincides 

with the concentration of acute need. I analyze unique data consisting of public HIV service 

contracts (n = 886) awarded to Chicago CBOs from 2007-2014 to describe the pattern of HIV 

CBO density and funding by neighborhood. Findings demonstrate that neighborhood hardship 

and racial composition are strongly related to patterns in HIV organizational funding and that 

neighborhoods with high HIV and low funding for HIV services are spatially clustered. 

 

SPATIAL DIMENSIONS OF HEALTHCARE 

As the federal government has increasingly outsourced the provision of health and social 
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services to CBOs, the non-profit sector has expanded in response to increased funding 

opportunities and dependency on such agencies to carry out policy initiatives (Marwell 2004; 

Salamon 1999). In 2012, CBOs comprised over 40% of Ryan White HIV/AIDS service 

providers (Ryan White HIV/AIDS Program 2012), and direct funding for CBOs was the third 

largest expenditure in the CDC’s 2013 HIV/AIDS budget (Kaiser Family Foundation 2013). 

Historically, CBOs were the primary sources of support for HIV positive individuals when AIDS 

was first discovered in the U.S. (Arno 1986). Today, these organizations are tasked with 

“integrat[ing] HIV prevention and care with more comprehensive responses to social service 

needs” (White House Office of National AIDS Policy 2010:3) by providing a wide range of 

health protective services that address both structural- and individual-level risks (ex: housing 

assistance, prevention education) in addition to medical care.s 

The shift toward service-based support has transformed accessibility into a spatially 

dependent metric (Allard 2009). Because individuals must travel to organizations in order to 

receive services, the spatial distribution of these organizations fundamentally influences access. 

Moreover, because only a subset of the population is eligible for social and medical safety net 

services, it is possible to understand their spatial concentration relative to local population need 

in the form of neighborhood “matches” and “mismatches.”  The concept of neighborhood 

mismatches advances health inequality work by identifying characteristics of over- and 

underserved neighborhoods, which are associated with disparities in health and healthcare 

utilization. Previous research emphasizes that healthcare and social service utilization improves 

when services are located nearby and when the number of service providers is high (Kissane 

2010; Prentice 2006; Ryvicker, Gallo and Fahs 2012). These patterns are especially salient when 

a population has specific medical needs or diminished mobility (LaVela et al. 2004). For HIV, a 
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spatial mismatch can prevent high-risk and HIV positive individuals from accessing critical 

healthcare services necessary to mitigate HIV transmission and increase survival chances. 

 

 

Neighborhood Context and Organizational Environments 

While prior literature on health and social service provision points to neighborhood patterning in 

individuals’ levels of service access (Allard 2009; Archibald and Rankin 2013; Kissane 2010; 

Kirby and Kaneda 2005), less is known about this same neighborhood context may impact 

organizations themselves. De-institutionalization scholars argue that disadvantaged 

neighborhoods, especially poor, black neighborhoods, are less able to support functioning 

institutions (e.g., hospitals and schools) due the lack of a middle class to sustain these 

organizations (Wilson 1987). Consequently, disadvantaged neighborhoods are less likely to host 

organizations (Wilson 1987) and organizations within these neighborhoods may be less 

embedded within the inter-organizational network. Inter-organizational ties can help CBOs 

weather unstable fiscal environments (Pfeffer and Salancik 1978), meet service provision 

requirements (Small, Jacobs and Massengill 2008), and improve adoption of new programming 

(Kelly et al. 2000) through resource sharing. Because organizations are most likely to form ties 

with organizations that are spatially proximate  (Levine 2013), organizations are incentivized to 

move into already organizationally dense areas. Consequently, a vicious cycle may emerge 

wherein present neighborhood disadvantage reduces the number of organizations a neighborhood 

sustains and, in doing so, also threatens the likelihood of future organizational founding.  

Concentrated disadvantage can also pose financial and staffing-related problems for 

CBOs. In addition to government contracts, CBOs often rely on payment for services and private 
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donations from more affluent clients as additional revenue (Froelich 1999). Although 

disadvantaged neighborhoods supply a pool of needy clientele, these individuals are unlikely to 

generate the same ancillary revenue as wealthier clients. Chaskin (2001) emphasizes that the 

community capacity to found and support organizations is largely influenced by neighborhood 

human capital. Organizations operating in disadvantaged neighborhoods may experience 

difficulty recruiting qualified medical staff locally and/or suffer funding cuts if local staff are less 

experienced in applying for grants. Phil Wilson (2014), the president of The Black AIDS 

Institute, explains the stakes of these challenges: 

Over the last few years, a number of Black AIDS organizations have had to close their 
doors because of lack of funding…the [funding] process completely disregards the value 
of cultural competency…and inherently advantages larger organizations that can farm out 
their grant writing over smaller organizations that are better equipped to deliver the 
needed services but less equipped to prepare the grant applications.  
 

In this way, neighborhood disadvantage may indirectly reduce the density of HIV CBOs through 

attrition in organizational funding. 

Social disorganization perspectives echo the importance of neighborhood context for 

organizational involvement. Social disorganization, manifest through residential instability, 

concentrated disadvantage, and ethnic heterogeneity (Shaw and McKay 1942), can impact a 

neighborhood’s ability to advocate for needed resources when collective efficacy is low 

(Sampson 1997). Given the incentives CBOs have to operate in wealthier neighborhoods, poor 

neighborhoods may require that residents lobby for health services in order to attract CBOs. 

However, socially disorganized neighborhoods may lack the capacity to successfully organize 

such movements. In this way, neighborhoods with high collective efficacy may find it easier to 

recruit and maintain health service organizations within their communities (Browning and 

Cagney 2002).  
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Neighborhood attitudes toward HIV can also influence the spatial distribution of services. 

“Not in my backyard” (NIMBY) sentiment can threaten CBOs’ long-term operations when 

residents resist the entrance or continued functioning of an organization.  These attitudes can 

similarly influence service access patterns. In her study of HIV-positive women, Watkins-Hayes 

(2013) finds that middle-income women are less likely to access HIV CBO services than low-

income women due to the higher perceived stigma they experience from frequenting HIV CBOs. 

The slow initial response to the HIV epidemic (Chambré 1997) and continuing stigma within 

African American communities (Laumann et al. 2004) may dissuade CBOs from positioning 

themselves within black neighborhoods, both to avoid potential NIMBY pressures and to protect 

the confidentiality of clientele. 

Finally, “spillover effects” from bordering neighborhoods may also influence 

organizational location and service provision. Spatial perspectives of neighborhoods take into 

account the ways through which an individual neighborhood’s conditions may be exacerbated by 

the conditions of its contiguous neighborhoods (Morenoff 2003; Sampson, Morenoff, and Earls 

1999). Spillover effects may create CBO deserts through emergent social isolation. When 

organizational populations are small, each additional organization founded increases the 

legitimacy of the population (Hannan and Carroll 1992; Hannan and Freeman 1989). This 

dynamic encourages CBOs to move into organizationally dense areas where the high density of 

HIV CBOs may signal to funding agencies that the neighborhood is “high risk” and deserving of 

fiscal resources. Further, spatial proximity to other organizations affords CBOs a consistent 

stream of clientele due to increases in referrals and convenience of access (Small 2009; Small 

and Stark 2006). 

Extending the logic that organizations prefer to move into neighborhoods with an existing 
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organizational base, clustering in organizations may occur across neighborhoods, such that 

neighborhoods adjacent to organizationally dense neighborhoods will be more likely to found 

and sustain organizations than those surrounded by organizationally empty neighborhoods. 

Likewise, if the neighborhood conditions that jeopardize organizational sustainability are 

spatially interdependent (ex: collective efficacy, disadvantage, stigma), then there is reason to 

believe that clusters of neighborhoods lacking the capacity to support organizations will emerge.  

 

CASE STUDY: HIV CBOS IN CHCAGO  

To study how neighborhood conditions may give rise to spatial mismatches in neighborhood 

healthcare provision, I focus on the case of HIV and HIV service providers in Chicago. Despite 

general declines in HIV across the United States, HIV rates in American cities remain 

problematically high. The Chicago Department of Public Health estimates that HIV prevalence 

rates in Chicago are triple the national average, and that these cases are concentrated primarily 

among men who have sex with men (MSM) and non-Hispanic African Americans (CDPH 2013). 

Due to Chicago’s extreme residential segregation, these groups tend to be geographically 

clustered in the Far North (MSM) and South Side (African American) of the city. Although HIV 

rates are somewhat higher on the North Side, the rate of new HIV infections is higher on the 

South Side (CDPH, 2013). Both areas thus contain neighborhoods with established need for 

resources (Figure 1.2).  

--- Figure 1.2 ---  

 I focus on HIV service provision because it provides a unique opportunity to study health 

resources that are critically needed in some neighborhoods while minimally helpful in others. 

This specificity enables investigation of spatial mismatches, which tell a more nuanced story of 
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the mechanisms underpinning concentrated service provision. I focus on one city to leverage the 

theoretical traction of neighborhood spillover effects that may be associated with mismatches. 

Due to the geographic contiguity required for such analysis, a one-city study best answers this 

question.  

 

METHODS 

Data Sources 

To examine the relationship between neighborhood context and HIV service provision at the 

neighborhood level, I utilize data from 886 contracts for HIV services administered by the 

Center for Disease Control (CDC), Ryan White Program, Illinois Department of Public Health 

(IDPH) and Chicago Department of Public Health (CDPH) to Chicago organizations from 2007-

2014. Public contracts data were selected for this dataset due to the critical role government 

funding plays in CBO budgets. In her study of HIV CBOs, Chambré (1997) finds that public 

funding comprises 71.5% of CBO revenue on average, with higher proportions of public funding 

among organizations that serve low-income populations. This figure is consistent with more 

recent estimates that government funding comprises 65% of human service nonprofits’ budgets, 

and that 60% of nonprofits list federal funding as their largest revenue source (Boris et al. 2010). 

Given the limited number of contracts awarded per year, the seven-year window serves to 

illustrate broad patterns in funding for HIV coinciding with the timeframe of the 2008-2012 

American Community Survey (ACS), which supplies important neighborhood-level 

demographic data. These contracts were awarded to 107 organizations across the city of Chicago 

during the time period observed. Data were collected based on a combination of publicly 

available records (CDC, Ryan White) and Freedom of Information Act (FOIA) requests (CDPH, 
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IDPH). Additionally, data were validated by cross-referencing a list of CBOs funded by a large, 

longstanding, Illinois-based HIV funding organization during the same time period.  Only one 

CBO that received funding from this organization did not appear in the public contracts data. 

Because grant amount information is missing for the organization, it is not included in the final 

analyses. However, results remain stable in size and significance when it is included for 

sensitivity checks.  

To illustrate the scope and pattern of services provided by HIV organizations, I 

qualitatively code each organization based on the types of services it provides. I use 

organizational webpages to code organizations based on descriptions of organizational mission 

and services provided. These webpages are used in place of contract descriptions due to the high 

number of missing or vague contract descriptions in the existing data. Of the 107 organizations 

in the data, only two organizations could not be coded due to lack of information. These 

organizations were contacted by phone but unable to be reached, potentially because they are no 

longer in business.  Five non-mutually exclusive codes are utilized for type of service provision: 

clinical services, critical services, social services, grant making/collaboration, and 

university/research services (Table 1.1).  

--- Table 1.1 ---- 

Of Chicago’s 107 HIV organizations, the most frequent types of services provided are 

social support services (76). These services include mental health counseling, case management, 

HIV education, and support groups. Critical support services, including housing, cash assistance, 

food assistance and substance abuse treatment are the second most common form of services 

provided. These trends speak to the fact that the majority of community-based organizations that 

receive grants are not providing medical treatment; rather, they provide housing, mental health, 
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and case management services that make it easier for HIV positive individuals to adhere to HIV 

medication through case management coordination and the elimination of structural and 

behavioral barriers that could impede access and usage. Additionally, because the coding scheme 

is not mutually exclusive, the “combination organization” classification speaks to the integrated 

nature of service provision. Over half (61/107) of the organizations provide more than one type 

of service. Although more comprehensive service provision may benefit clients, a wider range of 

services also requires a diverse staff, which may be more difficult to recruit depending on 

neighborhood context. 

Included in the contracts data for this study are the address of the recipient organization 

and the dollar amount of the award. Organizational addresses were geo-coded to the Chicago 

Community Area (CCA) level, a City of Chicago-supplied neighborhood boundary, using 

ArcGIS. Census tracts fit cleanly into CCA boundaries, rendering it appropriate to aggregate 

census tract measures to the CCA level. In cases where the organization name was the same but 

the address was different (or vice versa), the cases were coded as two separate organizations. 

This coding approach takes into account organizations with multiple branches or sites throughout 

the city, as well as allows two organizations to exist at the same address if the names differ 

significantly. CCAs are used as proxies for neighborhoods because they represent a larger, more 

salient boundary for organizational presence than the smaller census tract measure. Additionally, 

Chicago HIV rates are only provided at the CCA level to protect confidentiality. 

 

 

Analytic Strategy 

Of Chicago’s 77 neighborhoods, only 36 receive HIV funding for HIV services via the 
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organizations within the community area. Because the small sample size limits degrees of 

freedom, I use ANOVA and Chi-squared tests to examine the relationship between community-

level HIV rate, disadvantage, and racial composition with the density of and funding for HIV 

CBOs.  In addition to limited degrees of freedom, collinearity among predictors limits the 

potential for multivariate analysis. Community-level organizational density and organizational 

funding are strongly correlated (r = .89), as are the percentage of black residents and the level of 

disadvantage (r = .47). Consequently, the aim of this analysis is to investigate 1) whether 

mismatches in HIV funding relative to HIV prevalence exist in Chicago, and 2) to describe the 

relationship between neighborhood context and communities’ mismatch statuses.  

 

Dependent Variables 

The key variable of interest is a community area’s mismatch status, which I measure as a 

categorical indicator of whether the community area received levels of funding commensurate 

with its HIV prevalence rate. Based on the geo-coded organizational addresses, I compute a 

measure of total neighborhood HIV funding, which is the sum of contract dollars awarded to the 

neighborhood via the organizations geo-coded to each CCA. I then create an indicator of a 

neighborhood’s mismatch status, which captures whether the community area received excess 

funding, high-matched, low-matched or is in need of funding relative to levels of HIV and HIV 

funding throughout the city, adjusted for population size. Community area average HIV 

prevalence rates, the number of HIV-positive individuals per 100,000 residents, are drawn from 

2013 Chicago Department of Public Health HIV Surveillance report. I calculate the city average 

of HIV funding by dividing a community area’s total funding dollars by its population size and 

taking the mean across all 77 community areas. I classify “needy” community areas as those that 
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receive below city-average levels of HIV funding but display above city-average level of HIV 

prevalence. In contrast, “excess” neighborhoods have below average HIV prevalence rates, but 

receive above city-average levels of funding. Finally, matched neighborhoods are those that 

experience low HIV rate and low funding (“low matched”) or high HIV rates and above city-

average levels of funding (“high matched”). These categories are depicted graphically in Figure 

1.2.2  

--- Figure 1.2 here --- 

 

Independent Variables 

Measures of economic hardship and racial composition are drawn from the 2008-2012 ACS. 

Community level measures are calculated by averaging the scores of census tracts nested within 

each community area, with the exception of population size, which is a sum of the population of 

all census tracts within the neighborhood. Economic hardship is a scale measure constructed of 

six socio-economic measures (% unemployed, % households below the poverty line, % without a 

high school diploma over 25 years-old, % of residents that are under 18 or over 65 years-old, and 

per capita income) ranging from 0-100 and standardized across all communities in Chicago. The 

percentage of black residents is calculated by dividing the number of black residents by the total 

population of the community area. Community area HIV rates were taken from the 2013 CDPH 

HIV Surveillance Report, which supplies information of HIV prevalence and incidence rates by 

CCA. The prevalence rate measures the number of HIV-positive persons per 100,000 residents.  

                                                
2 A given community area’s mismatch status is stable over time. Parsing the data to time points 
between 2007-2010, 2011-2012, and 2013-2014, a neighborhood’s mismatch status shows a very 
strong degree of association (Cramer’s V) across periods (V = 1.0). My results from data 
combined across time periods are also robust to analyses run separately at each of the three time 
points. 
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RESULTS 

The Importance of HIV Rate for HIV Service Funding 

The first question I investigate is how funding for HIV services aligns with HIV prevalence at 

the community level. Using ANOVA models that test for significantly different amounts of HIV 

funding across quartiles of HIV prevalence (Table 2), I find that the amount of HIV funding a 

neighborhood receives is not significantly associated with its level of HIV (p = .47). Although 

there appears to be a positive relationship between HIV funding and HIV rate the neighborhood 

level, there is high variance in funding across neighborhoods with the same level of HIV and the 

trend is somewhat curvilinear. Communities with medium-high rates of HIV receive the highest 

average funding, rather than communities with the highest levels of HIV. These results are 

echoed in the ANOVA model describing the number of HIV CBOs by neighborhood HIV 

prevalence. This test similarly shows that community HIV prevalence rate is not significantly 

associated with the number of HIV service organizations within neighborhoods (p = .12), and 

that neighborhoods with medium-high levels of HIV have the highest density of HIV CBOs. 

These trends can be also be observed in Figures 1.1 and 1.3, which map HIV prevalence rates 

and levels of funding for HIV services across community areas in Chicago. Darker shaded blue 

(red) areas depict higher rates of HIV (funding dollars). The tan pockets of neighborhoods in 

Figure 1.3 indicate clusters of communities that have received zero dollars of HIV funding. 

Although though HIV rates are highest on the Far North and South Sides, HIV funding is 

concentrated in the Downtown and North Side regions. In conjunction, these findings suggest 

that HIV prevalence is a poor predictor of the level of HIV funding a community area receives 

and that mismatches between the need for HIV services and the presence of and financial support 
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for HIV CBOs may indeed be an issue within the city. 

--- Table 1.2 --- 

--- Figure 1.3 --- 

 

Neighborhood Context for Mismatches in HIV Prevalence and Funding 

Shifting from trends in HIV funding and organizational density to the prevalence of mismatches 

at the community area level, I find that disjuncture between HIV prevalence and funding for HIV 

services is common in Chicago. Of Chicago’s 77 community areas, 28 (36%) receive levels of 

funding for HIV services that are not commensurate with their HIV rates. Needy community 

areas—those that receive below average levels of funding but have above average HIV 

prevalence rates—are found more frequently than communities that receive excess levels of 

funding (23 needy neighborhoods vs. 5 excess funded neighborhoods). The remaining 

neighborhoods (49 communities; 64%) receive levels of HIV funding commensurate with the 

severity of their HIV prevalence rates. 

In Table 1.3, I examine whether there are trends in neighborhood hardship, percentage 

black residents and mismatch status. While HIV prevalence was a poor predictor of funding for 

HIV services, both neighborhood racial composition and disadvantage appear to be strongly 

related to whether a neighborhood is over or under-funded (F = 6.03, p <.001 and F = 16.91, p < 

.001 respectively). High-matched neighborhoods with above average rates of HIV and funding 

for HIV services have an average hardship score of 48.50 (out of 100), whereas needy 

neighborhoods with similarly high rates of HIV but low levels of funding demonstrate hardship 

scores over 30% higher (64.43). Post-estimation Tukey tests indicate that hardship is 

significantly lower in excess mismatched neighborhoods (12.80) compared to all other 
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neighborhoods. In this way, low levels of neighborhood hardship are strongly associated with 

increased funding for HIV-services, in spite of low rates of HIV prevalence in these areas. 

Turning to trends in racial composition, I observe a similar relationship between 

proportion black residents and the mismatch status of community areas in Chicago. 

Neighborhoods with above average levels of HIV are comprised of a higher proportion of black 

residents, regardless of funding level. For example, needy mismatched neighborhoods are 

comprised of 75% black residents whereas matched and excess mismatched neighborhoods are 

comprised of fewer than 60% black residents on average. Indeed the low match neighborhoods 

with low levels of HIV and commensurately low levels of funding are home to few black 

residents on average (19%). Post-estimation Tukey tests indicate that there are significant 

differences in the proportion of black residents between needy mismatched neighborhoods and 

excess mismatched neighborhoods (26%), as well as between needy mismatched neighborhoods 

and low-matched neighborhoods (19%).  These results suggest that black residents are more 

likely to be living in neighborhoods with high levels of HIV and low levels of funding than in 

neighborhoods where HIV is low or funding for HIV services has reached surplus levels.3 

--- Table 1.3 --- 

“Placing” Neighborhood Mismatches 

Chicago is deeply segregated city and Black residents are disproportionately likely to live on the 

                                                
3 For robustness, I also test for the relationship between neighborhood hardship, proportion black 
residents, and the number of non-profit organizations of any type, as geocoded to the city of 
Chicago from the 2014 Encyclopedia of Associations. I find that the number of HIV service 
organization and the number of nonprofits are correlated at .64. Supplementary bivariate Poisson 
tests demonstrate that both neighborhood hardship and the proportion of black are significantly 
negatively associated with the number of non-profits in the neighborhood (p <  .01). These 
supplementary results suggest that the relationship observed between the funding for and density 
of HIV service organizations and neighborhood context may indeed extend to a wide range of 
community-based organizations. 
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South and West Sides. Indeed, in communities such as Auburn Gresham (South Side) and West 

Garfield Park (West Side), black residents account for upwards of 95% of the community’s 

population. In contrast, over one third of Chicago community areas are comprised of fewer than 

5% black residents. To account for the role that geography may play in the observed patterns of 

neighborhood mismatches by race and hardship, I test for the relationship between the regional 

location of a community area and its mismatch status in Table 1.4. The Chi-square test for 

independence demonstrates that there is significant non-independence between a community’s 

geographic position in the city and its mismatch status (χ2 = 29.98, p < .001). Of the South 

Side’s 41 neighborhoods, 39% are characterized by high HIV and low funding and of all needy 

mismatched neighborhoods, nearly 70% are located on the South Side. Similarly 44% of West 

Side neighborhoods are characterized as needy mismatches, more than any other match or 

mismatch classification. In contrast, the North Side is characterized predominately by low HIV 

neighborhoods with low HIV funding (77%), as well as by neighborhoods with high HIV and 

high funding for HIV services (9%). 

Figure 1.4 unveils much starker clustering in the patterns of mismatches across the city. 

Importantly, nearly all of the high HIV - low funding neighborhoods border share a border with 

another needy mismatched neighborhood. A supplementary local Moran’s I test (Anselin 1995) 

for spatial autocorrelation confirms strong spatial clustering across the needy mismatched 

neighborhoods on the South Side. The observed concentration of high HIV - low funding 

neighborhoods on the South and West Sides suggests that the disadvantage of a neighborhood’s 

location on the in these areas for HIV funding may result from the emergent properties of 

existing within a broader area of organizational abandonment. To this end, mismatched 

neighborhoods in these areas are unlikely to be able to leverage the resources of nearby HIV 
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CBOs because surrounding community areas are also receiving levels of HIV service funding 

inadequate for the severity of HIV in the neighborhood. Fundamentally, a model accounting for 

only the internal conditions of a focal neighborhood will overlook the important relationship 

between an adjacent neighborhoods’ mismatch status and its own status.  

---- Table 1.4 ---- 

 ---- Figure 1.4 ---- 

DISCUSSION  

Expanding the literature on health inequality, this paper underscores the role of neighborhood 

context in spatial mismatches among HIV funding and high-risk neighborhoods in Chicago. 

Echoing de-institutionalist perspectives that disadvantage threatens the survival and capacity of 

neighborhood institutions (Wilson 1987), I find that the density of and funding for HIV CBOs is 

poorly related to HIV prevalence rates yet strongly associated with neighborhood disadvantage 

and racial composition. Importantly, I build on existing scholarship (e.g, Kissane 2010; Prentice 

2006; Ryvicker, Gallo and Fahs 2012) by integrating the concept of spatial mismatches in 

neighborhood HIV rate and health service delivery. I find strong clustering across mismatch 

statuses, demonstrating spatial interdependence between a focal neighborhood’s mismatch status 

and that of its surrounding neighborhoods. This clustering has important implications for 

ongoing health disparities. Residents in high HIV-low funding areas not only have limited access 

to HIV resources in their own neighborhoods, but are also more likely to be surrounded by 

neighborhoods with high need for and low supply of services.  

There are several organizational explanations for how observed mismatches may occur. 

In line with the organizational embeddedness literature, (Wiewel and Hunter 1985; Baum and 

Oliver 1992), organizations in organizationally dense neighborhoods may perform better in the 
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grant market. Because these organizations are more likely to be based near other organizationally 

dense neighborhoods rather than in high HIV areas, Matthew effects (i.e., “the rich get richer”) 

in funding may occur. Low neighborhood HIV funding may thus reflect a lack of neighborhood 

organizations to win grants or poor performance of those organizations in the grant market. My 

analyses suggest that these two features jointly impact neighborhood funding. On average, high 

HIV – low funding neighborhoods host less than a quarter of the number of HIV CBOs that high 

HIV- high funding neighborhoods do (4.08 vs. 28.33). Moreover, higher CBO density 

neighborhoods have significantly higher average funding per organization, as each additional 

organization is associated with an increase of $16,661 per organization within community areas 

that host at least one HIV CBO. This trend may reflect spillover in legitimacy from nearby 

organizations in the grant-awarding process (Hannan and Carroll 1992; Hannan and Freeman 

1989). Given that HIV prevalence was neither significantly associated with the number of HIV 

CBOs, nor the levels of funding for services, large clusters of organizations may be a stronger 

signal to grant makers that a community is high risk than its actual HIV prevalence.  

Alternatively, the weak relationship between HIV prevalence and the availability of and 

funding for HIV services may reflect granting agencies’ desire to support organizations that they 

believe will be productive, rather than agencies that are positioned in the most severely affected 

neighborhoods. Because CBOs are primarily funded by government contracts (Smith and Lipsky 

1993), macro-level policy and economic shifts have severe ramifications for organizational 

revenue. Yearly fluctuations in budgets for social services, new funding eligibility requirements, 

and external economic shocks (ex: recessions) generate revenue instability that can jeopardize an 

organization’s scope of service provision and ultimate survival. Thus, to minimize risk and 

maximize continued service provision, granting agencies may award contracts to organizations 
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that they believe will be able to continue operating long-term, regardless of whether they are 

located in highly HIV-affected communities. Further, if the same structural factors that lead to 

high HIV rates also lead to poor organizational performance (e.g., neighborhood disadvantage), 

then organizations serving high HIV risk and HIV infected populations must weigh accessibility 

to potential clients against proximity to other organizations that may help them weather periods 

of fiscal uncertainty when deciding where establish themselves (Allard 2009).  

My findings also demonstrate that mismatches in the need and funding for HIV services 

are clustered throughout different regions of the city. This finding highlights the importance of 

neighborhood spillover effects (Morenoff 2003; Sampson, Morenoff, and Earls 1999) and speaks 

to the emergent properties of concentrated disadvantage. The spatial interdependence of 

mismatches suggests that high HIV-low funding neighborhoods are neither free-riding on their 

neighbors’ resources, nor random aberrations in an otherwise need-based funding system. 

Rather, high HIV - low funding neighborhoods are strongly clustered in pockets on the South 

Side and (to a lesser extent) West Sides of Chicago, which are disproportionately comprised of 

black and disadvantaged residents. Much ethnographic literature has emphasized the 

monontheism of “the ghetto,” arguing that when concentrated disadvantage takes on a sprawling 

quality, entire regions of the city may suffer from organizational abandonment (Wacquant 2008; 

Venkatesh 2006). My results provide evidence that this social isolation may further manifest 

itself in the form of HIV service deprivation. The funding for HIV services in these areas appears 

to be influenced not only by a neighborhood’s internal conditions, but also by the conditions of 

its contiguous neighborhoods. When surrounded by other neighborhoods without (successfully 

funded) organizations, individual neighborhoods may face a severe disadvantage in attracting 

and sustaining service providers, reinforcing the isolation these neighborhoods jointly 
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experience. 

It is also possible that the observed geographic clustering serves as a proxy for NIMBY 

attitudes toward HIV prevention and treatment programming. In the gay neighborhood of 

Boystown (North Side), there are ample organizations to provide services to high HIV 

neighborhoods. Historically, CBOs were faster to respond to HIV within the gay community 

(Chambré 1997) and their continuing density on the North Side may reflect greater integration 

within these neighborhoods. In contrast, if HIV is more stigmatized on the South Side, CBOs 

may face neighborhood resistance from establishing centers despite high prevalence rates. 

Similarly, if South Side residents seeking HIV services believe neighbors would stigmatize them 

for utilizing such resources, then organizations may intentionally locate outside the 

neighborhood to preserve the clients’ anonymity (Allard 2009). Given that these neighborhoods 

have strong church involvement and that HIV is highest among black men who have sex with 

men, clients may prefer to access care in ways that keep their HIV status and sexual orientation 

private (Laumann et al. 2004).  

This study has number of limitations. Firstly, the results of this project are purely 

descriptive and cannot speak to causal relationships between neighborhood context, HIV 

prevalence, and the funding for and density of HIV-service community-based organizations. 

Additional detail on organizational infrastructure and specific services provided from each 

contract would greatly improve understanding of these relationships. Nonetheless, this work 

provides a much-needed first step toward understanding the significance of place for the 

organizations that provide critical health services, not only the people who access them. 

Additionally, while I draw on public contracts for this analysis, community-based organizations, 

particularly smaller community-based organizations, often receive grants from central non-
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profits that redistribute money for service provision throughout the city. Consequently, it is 

possible that the spatial clustering of funding (particularly Downtown) reflects the concentration 

of non-profits that both receive and administer grants in this area. To this end, there is a growing 

tendency for community-based organizations to deploy mobile units and/or provide services 

offsite, which the static organizational addresses within the contracts dataset cannot account for. 

However, this care provision can be intermittent depending on organizational budgets and 

staffing constraints and thus represents a less reliable form of care. 

Future work is needed to understand the factors that give rise to initial discrepancies in 

organizational density. Findings from this cross-sectional analysis suggest that neighborhood 

hardship and low organizational density may diminish organizations’ success in the grant 

market. Longitudinal analysis would be useful in understanding how initial differences in 

organizational and neighborhood contexts affect neighborhood funding and organizational 

survival trajectories. Further, additional measures of organizational network embeddedness and 

collective efficacy would help isolate specific mechanisms to explain the observed patterns in 

HIV mismatches across the city. Recent sociological work provides mixed support for social 

disorganization perspectives of neighborhood organizational density, finding that organizational 

density also varies significantly by nonprofit infrastructure, embeddedness, and geographic 

region (Small and Stark 2006; Small & McDermott, 2006; Small, Jacobs & Massengill, 2008). 

Consequently, more research is needed to understand the unique roles of spatial isolation and 

neighborhood context, net of salient organization-level factors, including organizational size and 

tenure. 

 

CONCLUSION 
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Outreach with communities that are severely affected by HIV is a key tenet of the National 

HIV/AIDS Strategy (2010). Despite federal funding initiatives that incentivize involvement with 

underserved populations, I find that community level HIV rates are a poor predictor of the 

number of and funding for local HIV community-based organizations. My results suggest  

that the distribution of HIV organizations throughout the city is better aligned to promote 

organizational success than to address community health. Importantly, due to the spatial 

clustering of severely affected yet underfunded neighborhoods throughout the city, an 

individuals’ access to services can vary dramatically based on their neighborhood residence. 

High-risk individuals located in organizationally isolated neighborhoods are unlikely to find 

services in adjacent neighborhoods, compounding the initial problem of neighborhood 

deprivation. Ultimately this paper highlights the importance of spatial and organizational 

perspectives in understanding health inequalities. As CBOs are increasingly tasked with 

providing health protective resources to high-risk populations, it is necessary to understand how 

their unequal spatial distribution may exacerbate extant stratification in access to health services 

and health outcomes.  

  



 

 33 

REFERENCES 
 
Allard, Scott. 2009. Out of Reach: Place, poverty, and the New American Welfare State. New 

Haven: Yale University Press. 

Anselin, Luc. 2010. “Local Indicators of Spatial Association-LISA.” Geographical Analysis 
27(2):93–115.  

Archibald, Matthew E. and Caddie Putnam Rankin. 2013. “A Spatial Analysis of Community 
Disadvantage and Access to Healthcare Services in the U.S.” Social Science & Medicine 
90:11–23. 

Arno, Peter S. 1986. “The Nonprofit Sector’s Response to the AIDS Epidemic: Community-
Based Services in San Francisco.” American Journal of Public Health 76(11):1325–30.  

Baum, Joel A. C. and Christine Oliver. 1992. “Institutional Embeddedness and the Dynamics of 
Organizational Populations.” American Sociological Review 57:540. 

Bielefeld, Wolfgang and James C. Murdoch. 2004. “The Locations of Nonprofit Organizations 
and Their For-Profit Counterparts: An Exploratory Analysis.” Nonprofit and Voluntary 
Sector Quarterly 33(2):221–46.  

Boris, Elizabeth T., Erwin de Leon, Katie L. Roeger, and Milena Nikolova. 2010. “Human 
Service Nonprofits and Government Collaboration Findings from the 2010 National Survey 
of Nonprofit Government Contracting and Grants.” Urban Institute 1–52. 

Browning, Christopher R. and Kathleen Cagney. 2002. “Neighborhood Structural Disadvantage, 
Collective Efficacy, and Self-Rated Physical Health in an Urban Setting.” Journal of Health 
and Social Behavior 43(4):383–99. 

Centers for Disease Control and Prevention. 2012. National HIV Prevention Program 
Monitoring and Evaluation for CDC Directly Funded Community - Based Organizations. 

Centers for Disease Control and Prevention. 2013. “CDC - High Impact Prevention - Policies 
and Programs - HIV/AIDS.” Retrieved February 07, 2015 
(http://www.cdc.gov/hiv/policies/hip.html). 

Chambre, Susan M. 1997. “Civil Society, Differential Resources, and Organizational 
Development: HIV/AIDS Organizations in New York City, 1982-1992.” Nonprofit and 
Voluntary Sector Quarterly 26:466–88. 

Chaskin, Robert J. 2001. “Building Community Capacity: A Definitional Framework and Case 
Studies from a Comprehensive Community Initiative.” Urban Affairs Review 36:291–323. 

Chicago Department of Public Health. 2013. HIV/STI Surveillance Report, 2013. Chicago, IL: 
City of Chicago. 



 

 34 

Diez Roux, Ana V. 2001. “Investigating Neighborhood and Area Effects on Health.” American 
Journal of Public Health 91(11):1783–89 

Fitzpatrick, Kevin and Mark LaGory. 2000. Unhealthy Places: The Ecology of Risk in the Urban 
Landscape. New York: Routledge. 

Froelich, Karen A. 1999. “Diversification of Revenue Strategies: Evolving Resource 
Dependence in Nonprofit Organizations.” Nonprofit and Voluntary Sector Quarterly 
28(3):246–68.  

Gronbjerg, Kirsten A. and Laurie Paarlberg. 2001. “Community Variations in the Size and Scope 
of the Nonprofit Sector: Theory and Preliminary Findings.” Nonprofit and Voluntary Sector 
Quarterly 30(4):684–706. 

Hannan, Michael T. and John Freeman. 1989. Organizational Ecology. Cambridge, MA: 
Harvard University Press. 

Hannan, Michael T. and Glenn R. Carroll. 1992. Dynamics of Organizational Populations: 
Density, Legitimation, and Competition. New York: Oxford University Press. 

Kaiser Family Foundation. 2013. “The Centers for Disease Control and Prevention (CDC) 
HIV/AIDS Funding.” Retrieved February 07, 2015 (http://kff.org/hivaids/state-
indicator/cdc-funding-hivaids/). 

Kelly, Jeffrey A. et al. 2000. “Bridging the Gap between the Science and Service of HIV 
Prevention: Transferring Effective Research-Based HIV Prevention Interventions to 
Community AIDS Service Providers.” American Journal of Public Health 90(7):1082–88. 

Kirby, James B. and Toshiko Kaneda. 2005. “Neighborhood Socioeconomic Disadvantage and 
Access to Health Care.” Journal of Health and Social Behavior 46(1):15–31.  

Kirby, James B. and Toshiko Kaneda. 2006. “Access to Health Care: Does Neighborhood 
Residential Instability Matter?.” Journal of Health and Social Behavior 47(2):142–55. 

Kissane, Rebecca Joyce. 2010. “‘We Call It the Badlands’: How Social‐Spatial Geographies 
Influence Social Service Use.” Social Service Review 84(1):3–28. 

Laumann, Edward O., Stephen Ellingson, Jenna Mahay, Anthony Paik, and Yoosik Youm. 2004. 
The Sexual Organization of the City. Chicago: University of Chicago Press. 

LaVela, Sherri L., Bridget Smith, Frances M. Weaver, and Scott A. Miskevics. 2004. 
“Geographical Proximity and Health Care Utilization in Veterans with SCI&D in the USA.” 
Social Science and Medicine 59:2387–99. 

Levine, Jeremy R. 2013. “Organizational Parochialism: ‘Placing’ Interorganizational Network 
Ties.” City and Community 12(4):309–34. 



 

 35 

Link, Bruce G. and Jo Phelan. 1995. “Social Conditions as Fundamental Causes of Disease.” 
Journal of Health and Social Behavior Spec No:80–94. 

Macintyre, Sally, Anne Ellaway, and Steven Cummins. 2002. “Place Effects on Health: How 
Can We Conceptualize, Operationalize and Measure Them?” 55:125–39. 

Marwell, Nicole P. 2004. “Privatizing the Welfare State: Nonprofit Community-Based 
Organizations as Political Actors.” American Sociological Review 69:265–91. 

Morenoff, Jeffrey D. 2003. “Neighborhood Mechanisms and the Spatial Dynamics of Birth 
Weight.” American Journal of Sociology 108(5):976–1017. 

Owen-Smith, Jason and Walter W. Powell. 2004. “Knowledge Networks as Channels and 
Conduits: The Effects of Spillovers in the Boston Biotechnology Community.” 
Organization Science 15(1):5–21. 

Pfeffer, Jeffrey and Gerald R. Salancik. 1978. The External Control of Organizations: A 
Resource Dependence Perspective. New York: Harper and Row. 

Prentice, Julia C. 2006. “Neighborhood Effects on Primary Care Access in Los Angeles.” Social 
Science and Medicine (1982) 62(5):1291–1303.  

Ryan White HIV/AIDS Program. 2012. “Ryan White HIV/AIDS Program - 2012 State Profile.” 
Retrieved February 07, 2015 (http://hab.hrsa.gov/stateprofiles/Program-Grantees-and-
Funding.aspx#chart1). 

Ryvicker, Miriam, William T. Gallo, and Marianne C. Fahs. 2012. “Environmental Factors 
Associated with Primary Care Access among Urban Older Adults.” Social Science and 
Medicine 75(5):914–21.  

Salamon, Lester M. 1999. “The Nonprofit Sector at a Crossroads: The Case of America.” 
Voluntas 10(1):5–23 

Sampson, Robert J. 1997. “Collective Regulation of Adolescent Misbehavior: Validation Results 
from Eighty Chicago Neighborhoods.” Journal of Adolescent Research 12(2):227–44. 

Sampson, Robert J., Jeffrey D. Morenoff, and Felton Earls. 1999. “Beyond Social Capital: 
Spatial Dynamics of Collective Efficacy for Children.” American Sociological Review 
64(5):633. 

Sampson, Robert J., Stephen W. Rauenbush, and Felton Earls. 1997. “Neighborhoods and 
Violent Crime: A Multilevel Study of Collective Efficacy.” Science 277(August):918–24. 

Shaw, Clifford and Henry McKay. 1942. Juvenile Delinquency and Urban Areas. Chicago: 
University of Chicago Press. 



 

 36 

Small, Mario L. 2009. Unanticipated Gains: Origins of Network Inequality in Everyday Life. 
New York: Oxford University Press. 

Small, Mario Luis, Erin M. Jacobs, and Rebekah Peeples Massengill. 2008. “Why 
Organizational Ties Matter for Neighborhood Effects : Access through Centers Resource 
Childcare.” Social Forces 87(1):387–414. 

Small, Mario Luis and Monica McDermott. 2006. “The Presence of Organizational Resources in 
Poor Urban Neighborhoods: An Analysis of Average and Contextual Effects.” Social 
Forces 84(3):1697–1724. 

Small, Mario Luis and Laura Stark. 2005. “Are Poor Neighborhoods Resource Deprived? A Case 
Study of Childcare Centers in New York.” Social Science Quarterly 86:1013–36. 

Venkatesh, Sudhir. 2006. Off the Books: The Underground Economy of the Urban Poor. 
Cambridge, MA: Harvard University Press. 

Wacquant, Loic. 2008. Urban Outcasts: A Comparative Sociology of Advanced Marginality. 
Cambridge, UK: Polity. 

Watkins-Hayes, C. 2013. “The Micro Dynamics of Support Seeking: The Social and Economic 
Utility of Institutional Ties for HIV-Positive Women.” The ANNALS of the American 
Academy of Political and Social Science 647:83–101.  

Wiewel, Wim and Albert Hunter. 1985. “The Interorganizational Network as a Resource: A 
Comparative Case Study on Organizational Genesis.” Administrative Science Quarterly 
30:482–96. 

White House Office of National AIDS Policy. 2010. A National HIV/AIDS Strategy for the 
United States. Washington, DC. 

Wilson, Phil. 2014. “CDC Locks Out Black Providers in New AIDS Technical Assistance 
Announcement.” Huffington Post. Retrieved February 08, 2015 
(http://www.huffingtonpost.com/phill-wilson/cdc-locks-out-african-american-
health_b_5079684.html). 

Wilson, William J. 1987. The Truly Disadvantaged: The Inner City, the Underclass, and Public 
Policy. Chicago: University of Chicago Press. 

 
 
 
 
 
 
 



 

 37 

FIGURES 
 
Figure 1.1: HIV prevalence throughout Chicago, shaded by HIV prevalence quartiles. HIV 
prevalence estimates provided by CDPH 2013 HIV Surveillance Report. Darker shades indicate 
higher HIV prevalence. 
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Figure 1.2: Neighborhood mismatch status according to above or below city-average levels of 
HIV service providers and HIV prevalence rate.  
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Figure 1.3: HIV funding throughout Chicago. Communities that receive no funding are shaded 
lightest. Communities that receive any level of funding are shaded by quartile, with darker 
shades indicating higher levels of funding 
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Figure 1.4: Chicago neighborhoods by mismatch status. “Excess” neighborhoods shaded in red; 
“needy” neighborhoods shaded in blue, “high match” neighborhoods shaded in violet, and “low 
match” neighborhoods shaded in grey.
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TABLES 

Table 1.1: Qualitative coding of HIV CBOs in Chicago 

 
  Code Services Offered Count of Organizations  

      

Clinical Services Medical treatment, primary 
care, ambulatory care.   34 

   

Critical Services 

Cash, food assistance, 
housing assistance or 
shelter, substance abuse 
services 

55 

   

Social Support Services 
Mental health counseling, 
case management, support 
groups, education 

76 

   

Grant 
Management/Collaboration 

Assistance with grant 
applications, grant training 
for organizational staff, 
collaborative workshops 

9 

   
University/Research University, research 

institute 7 

   
Combination >1 type of service 61 
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Table 1.2: ANOVA models testing relationship between community area-level HIV prevalence, measured in quartiles, average 
number of funding dollars received, and average number of HIV CBOs within the community area. Mean and standard deviations (in 
parentheses) of dollar and CBO counts shown across HIV prevalence levels.   
 

 
 
 
 
 
 
 
Table 1.3: ANOVA models testing the relationship between community area-level hardship and racial composition with community-
area mismatch status. Mean and standard deviation (in parentheses) of hardship and proportion black residents shown. 
 

Low HIV Med-Low HIV Med-High HIV High HIV Model F-statistic

Average Funding Dollars Received 81,123 5,833,061 8,006,650 3,683,554
(232,936) (19,400,000) (25,500,000) (5,578,639)

Average Number HIV CBOs 0.5 5.36 9.05 7.31
(1.32) (10.63) (17.94) (9.92)

*** p < .001, ** p < .01, * p < .05

0.85

2.03

Needy Mismatch High Match Low Match Excess Mismatch Model F-statistic

64.43 48.50 45.93 12.80
(25.29) (35.41) (25.91) (19.99)

0.75 0.57 0.19 0.26
(0.33) (0.40) (0.29) (0.40)

*** p < .001, ** p < .01, * p < .05

Average Neighborhood Hardship 6.03**

Average Proportion Black 
Residents

16.91***
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Table 1.4: Chi-squared test of mismatch status and geographic region of community area. 
Counts and row percentages (in parentheses) shown.  
 
  Needy Mismatch High Match Low Match Excess Mismatch Pearson's Chi-Squared

North Side 2 2 17 1
(9%) (9%) (77%) (5%)

South Side† 16 1 23 1
(39%) (2%) (56%) (2%)

West Side† 4 3 1 1
(44%) (33%) (11%) (11%)

Downtown 1 0 2 2
(20%) (0%) (40%) (40%)

*** p < .001, ** p < .01, * p < .05
† Percentages do not add to 100% due to rounding

29.98***
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ABSTRACT: Recent work in sociology and public health has emphasized the role of social 
networks for health disparities. However, less is known about how the contexts in which these 
social networks are formed and maintained influence their effects on health behaviors and 
outcomes. In this paper, I argue that the spaces in which individuals spend their time influence 
both the health behaviors to which they are exposed, as well as their opportunities to establish 
ties with individuals who engage in riskier or safer health behaviors. Using two waves of 
UConnect, a novel dataset on the affiliations, social networks, and health behaviors of young, 
black men who have sex with men in Chicago (n = 618), I examine how individuals’ sexual 
affiliation networks-- the interconnected social contexts in which these men meet their friends 
and sex partners-- influence their engagement in risky sexual behaviors, the risk behaviors of 
their sexual partners, and their likelihood of new HIV infection. Multivariate longitudinal 
regression analyses demonstrate that individuals’ sexual affiliation networks are important 
predictors of the number of risky sexual partners they name, as well as their risk of acquiring 
HIV between waves. These findings underscore the importance of contextualizing the process of 
sexual network development to understand network effects on health. Implications for health 
interventions are discussed. 
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INTRODUCTION 

Recent work in sociology has examined the importance of place and social context in the 

formation of social networks. The organizational (Desmond 2012; McPherson and Smith-Lovin 

1987; Popielarz 1999; Small 2009), and neighborhood contexts  (Fischer 1982; Stack 1974; van 

Eijk 2010; Small 2007; York Cornwell and Behler 2015) in which individuals form social 

relationships can impact network structure and composition, as well as the quality of social 

capital to they have access. In this way, the places in which people spend their time act as 

opportunity structures for forming ties to individuals with access to better or worse resources.  

A separate vein of research demonstrates that these social relationships have important 

implications for health (Haines 1992; House et al. 1988; Smith and Christakis 2008; Thoits 

2011). Social networks impact individuals’ engagement in risky health behaviors (ex: smoking, 

risky sex) (Ennett and Bauman 1993; Christakis and Fowler 2008; Latkin et al. 2003; Schneider 

et al. 2013; Tyler 2008) as well as their management of and recovery from illness (Perry and 

Pescosolido 2010; Umberson, Crosnoe, and Reczek 2010; York Cornwell and Waite 2012).  

However, it remains unknown how the contexts in which these networks are formed contribute 

to the risky or protective nature of the networks themselves. Put simply: If social networks can 

affect health, then how does the social environment in which individuals spend their influence 

whether they form health-protective or health-compromising networks? 

The contexts in which social relationships develop can influence the risk behaviors of 

individuals and their network members through behavioral exposure. Recent work documents 

how risky behavioral norms have important ramifications for health (Mueller et al. 2010; 

Fujimoto, Unger, and Valente 2012; Fujimoto, Wang, and Valente 2013). This research 

demonstrates that individuals take health behavioral cues, such as drinking and weight loss 

behaviors, from those with whom they share social spaces and affiliations, regardless of the 

presence of a direct tie. When individuals regularly frequent specific places, such as bars, parks, 

and coffee shops to meet new partners and to maintain existing relationships, these additional 

sites of social interaction influence the norms and behaviors to which they are exposed. Thus, the 



 

 47 

places individuals visit to maintain their networks act as environmental factors that affect both 

the individual’s and their alters’ behaviors through joint exposure (Cohen-Cole and Fletcher 

2008). 

The social spaces in which individuals spend their time can also influence the types of 

partners with whom they form ties. A key way that social contexts impact social networks is by 

acting as opportunity structures to establish relationships with individuals with certain 

characteristics (McPherson and Smith-Lovin 1987; McPherson, Smith-Lovin and Cook 2001; 

Popielarz 1999). Ample qualitative and quantitative research documents how geographic 

propinquity, shared social space, and repeated interactions give rise to tie formation between 

individuals (Duneier 1999; Doreian and Conti 2012; Festinger et al. 1950; Kossinets and Watts 

2006; Small 2009). However, the social and spatial segregation of individuals by race, SES, and 

gender often engenders induced homophily in networks, wherein the similarity of an individual 

and their network members is the result of constraint rather than choice (McPherson, Smith-

Lovin and Cook 2001). While much social networks research has examined these dynamics to 

understand disparities in social capital (Lin 1999; Portes and Sensenbrenner 1993), little is 

known about how these same dynamics are meaningful for health. Because network members’ 

engagement in risky health behaviors influence the individual’s own behaviors, it is necessary to 

examine how the spaces individuals frequent position them at differential risk establishing ties 

with risky partners. 

In this paper, I argue that is particularly valuable to investigate how the places in which 

networks are formed and maintained have ramifications for HIV transmission. Because sexual 

partnering is a highly social process, and individuals’ HIV risk is a function of both their and 

their sex partners’ risk behaviors, the contexts in which these relationships emerge can place 

some individuals at greater risk of HIV infection than others. When individuals meet their sex 

partners through shared affiliations, such as through organizations or social venues, these social 

contexts constitute a market of prospective partners from which the individual chooses 

(Laumann et al. 2004). When the HIV risk profiles (ex: unprotected sex, drug use, concurrent 
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sexual relationships) of potential partners differ by market, this variation affects the individual’s 

own HIV risk in a given unprotected sexual encounter. Thus, the places individuals frequent 

influence both the potential partners and the behaviors to which they are exposed.  

Using two waves of data from UConnect (2013-2015), a study of 618 young, black men 

who have sex with men (YBMSM) in Chicago, I find that respondents’ positions within sexual 

affiliation networks—the structural configuration of social spaces they frequent to meet friends 

and sex partners-- predict who contracts HIV between waves. Additionally, I show that 

respondents’ sexual affiliation network positions influence the risk profiles of individuals’ sex 

partners, including the number of sex partners who use drugs and who have concurrent sexual 

relationships. These statistical relationships remain significant after controlling for important 

individual-level covariates, including hard drug use, number of sexual partners, and income, as 

well as initial behaviors at Wave 1. The findings from this analysis demonstrate that to 

understand HIV risk, even within a population that is assumed to be uniformly vulnerable, one 

must account for where social interactions take place.  

 

HIV AND SOCIAL STRUCTURE 

Although the last decade has seen general declines in HIV transmission, HIV among young men 

who have sex with men (MSM) increased 26% between 2008 and 2011 alone (CDC 2014). HIV 

prevalence is even higher among young black MSM (YBMSM), who represent the most at-risk 

group for HIV in the United States. In a recent study of MSM in Chicago, 35% of black MSM 

were HIV positive and black MSM were seven times more likely to be HIV positive than their 

white counterparts (CDPH 2008). YBMSM are also the most likely to be unaware of their HIV-

positive status (Millet et al. 2006), which can increase the likelihood of an AIDS diagnosis and 

delay the start of anti-retroviral therapy. 

However, black MSM’s greater risk of HIV is not explained by increased engagement in 

risk behaviors, including sero-discordant unprotected sex and substance use, relative to white 

MSM (Millet et al. 2006, 2007). The inability of individual-level risk factors to explain these 
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broader racial disparities in HIV emphasizes the need to take into account where and with whom 

black MSM engage in these behaviors. Given the infectious nature of HIV, it is necessary to 

consider not only the individual’s risk behaviors, but also those of his sex partners. An ego who 

predominately practices safe sex but who has an unprotected encounter with a risky partner (ex: 

a partner with many unprotected partners) will be at greater risk of acquiring HIV than an 

individual who has an unprotected encounter with an otherwise safe partner. Thus, because HIV 

risk is a function of both the opportunities for transmission and the potential for acquisition, 

partners’ risk behaviors are important for understanding HIV disparities. I discuss how the 

places, or venues, individuals frequent influence their engagement in risk behaviors, as well as 

their partners’ risk profiles, in the sections below. 

 

SOCIAL NETWORKS, SOCIAL CONTEXT, AND HEALTH 

Social networks’ protective or deleterious effects on health are context dependent. On the one 

hand, MSM’s social networks can promote health through increased social support, sense of 

belonging, and access to health protective resources, such as HIV-testing and social support 

groups (Ramirez-Valles 2002; White and Cant 2003; Wright and Perry 2006). On the other hand, 

network members can normalize risk behaviors and, in the case of sexual partners, directly place 

the ego at risk of HIV acquisition (Kelly et al. 2010; see Mustanski et al. 2011 for review). The 

argument I advance in this paper is that the venues YBMSM visit to meet and socialize with 

other men act as sites for social influence transmission and opportunity structures to meet riskier 

or safer partners.  

 

Venues as Sites of Social Influence  

The venues individuals frequent to meet friends and sex partners can influence individuals’ 

engagement in risk behaviors via the norms they foster. While immediate network alters 

represent one source of influence, individuals also take behavioral cues from casual contacts and 

weak ties they meet through co-memberships and joint affiliations (Frank et al. 2008; Fujimoto, 
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Wang and Valente 2012; Giordano 2003). The behaviors of individuals in these settings can 

reinforce norms about the acceptability of risky behaviors, thereby shaping individual’s broader 

normative environment. Recent work on adolescent health has examined how these jointly 

affiliated individuals influence the ego’s drinking and smoking behaviors (Fujimoto, Unger, and 

Valente 2012; Fujimoto, Wang, and Valente 2013; Fujimoto and Valente 2013). Fujimoto and 

colleagues find that the ego’s drinking and smoking behaviors are strongly related to the 

behaviors of students who participate in the same sports teams, even after controlling for 

confidants’ behaviors. This work echoes earlier research on the role of crowd affiliations for 

health behaviors (LaGreca, Prinstein and Fetter 2001), and emphasizes that shared affiliations 

provide opportunities for interaction in which individuals learn social norms and expected 

behaviors from one another. 

Venues can further perpetuate risky or protective norms through the enforcement of 

formal and informal rules about specific behaviors, such as drug use or public sex, consequently 

limiting individuals’ abilities to participate in risky behaviors and fostering broader norms about 

risk behavior in the MSM community. Although it is unlikely that venues will explicitly promote 

risk behaviors, failing to enforce rules or “turning a blind eye” to such activities can implicitly 

endorse them. For example, previous literature detailing venue effects on MSM health has 

emphasized the role of commercial sex environments (ex: bathhouses) for risky behavior because 

these spaces often allow, or do not disrupt, sex on premises (Semple et al. 2010; Parsons and 

Halkitis 2010). In contrast, other types of venues, such as bars with bouncers or multi-purpose 

spaces like gyms, may be more stringent in the types of behavior they permit. Within egocentric 

networks, MSM who have at least one social network alter who “would not disapprove” of their 

engagement in unprotected anal intercourse (UAI) or use of drugs during sex are more likely to 

engage in these behaviors themselves (Schneider et al. 2013). Accordingly, the mechanism of 

tacit endorsement from individuals within the ego’s social network may extend to the 

ambivalence of venues within the ego’s affiliational network, wherein individuals who visit 

venues that do not dissuade such risk behaviors will be more likely to engage in them due to the 
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lack of sanctioning. 

Alternatively, venues may function as spaces for existing crowds and communities to 

bond and monitor one another’s behaviors. Browning, Soller, and Jackson (2014) find that strong 

overlap in the venues neighborhood residents visit, such as shared stores and schools, predict 

decreased rates of adolescent deviant behavior within the neighborhood. The authors posit that 

these shared affiliations provide opportunities for interaction and familiarity that encourage 

neighbors to engage in collective efficacy. Similar monitoring of risk behaviors is observed 

among MSM of color in the Ballroom/House communities, wherein house parents – the leaders 

of these constructed families – look after the health of their house children by teaching HIV 

prevention and knowing who is engaged in risk behaviors (Arnold and Bailey 2009). Because 

house families may not live together, the “balls” (underground competitive dance parties) these 

families host serve the latent function as opportunities for house members to monitor one 

another’s behaviors. To this end, Schrager and colleagues (2014) find that house membership is 

protective against high-risk sex among ball-attending MSM4. Thus, individuals who frequent 

venues that serve the dual purpose as both sex markets and densely-knit communities may be 

less likely to engage in risk behaviors than MSM who frequent more anonymous venues. For 

these reasons, the first hypothesis I investigate is that: 

 
H1: Individuals’ venue affiliations will influence their engagement in sexual risk 
behaviors. 

 

Venues as Opportunity Structures for Tie Formation 

Separate from influence, venue affiliations can affect health by acting as opportunity structures 

for individuals to develop relationships with riskier or safer partners. Venue affiliations can 

function as a shared focus of activity in which ties between patrons are likely to emerge (Feld 

                                                
4 While balls are hosted by the ballroom community, formal membership in a house family is not required to attend. 
Although Schrager et al. (2014) are limit their sample to ball-attending MSM, they theorize that house membership 
functions as a protective network because of its strong emphasis on HIV prevention.  
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1981). Small’s (2009) research on mothers at childcare centers, as well as Duneier’s (1999) 

ethnography of older black men in at Valois cafeteria in Chicago, illustrate how the spaces 

individuals frequent give rise to ties between clients. The features of the venues that encourage 

repeat interactions—daycares’ strict pickup and drop off times that lead parents to mingle in the 

hall, Valois’ inexpensive food prices that allow for regulars to eat multiple meals per day at the 

restaurant –- induce relationships between clientele. Conclusions of this work are echoed by 

recent quantitative work, such as Kossinets and Watts’s (2006) finding that students enrolled in 

the same courses are more likely to develop ties with one another, net of homophily and network 

closure. This interactional perspective emphasizes that shared social affiliations concentrate 

individuals in the same physical spaces, which then provide the interactional opportunities 

necessary for relationship formation. Importantly, the structural forces that influence which 

populations frequent these venues—such as segregation-- can enable (or constrain) individuals’ 

abilities to establish relationships with certain types of people via induced homophily 

(McPherson, Smith-Lovin and Cook 2001; Popielarz 1999). Whereas prior work has argued that 

these processes have important implications for access to social capital (Lin 1999) and trends in 

marriage homogamy (Blau and Schwartz 1984; Kalmijn 1998), I argue these same dynamics are 

critical for understanding the formation of riskier or safer sexual networks.  

 Prior research on sex and romantic markets finds that social affiliations play a similarly 

strong role in the process of sex partner matching (Frost 2007; Kalmijn and Flap 2001; Laumann 

et al. 1994; 2004; Schneider 2013). Like non-sexual networks, geographic propinquity and 

shared affiliations enable opportunities for potential sex partners to come into contact with one 

another. Among heterosexuals, the majority of romantic partners meet through shared 

affiliations, including workplaces, voluntary organizations, schools, and churches (Laumann et 

al. 2004). For MSM, these shared venues may play an even stronger role as brokers for 

relationship formation due to sexual minorities’ “thin” dating markets and their potentially 

decreased reliance on friends and family for partner selection (Rosenfeld and Kim 2005; 

Schwartz and Graf 2009). In their study of same-sex markets in Chicago, Laumann and 
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colleagues (2004) find that the broader segregation of the city and varying cultural norms 

surrounding sexuality sort MSM into different venues throughout the city. For example, whereas 

the North Side of Chicago has a high concentration of gay bars in which MSM can be “out,” the 

South Side of Chicago has far fewer of these brick-and-mortar gay-friendly spaces and cruising 

scenes more often emerge in public spaces, including public parks. In turn, these “sexual 

marketplaces” attract MSM from varying demographic backgrounds and facilitate different 

styles of sexual relationships (ex: long-term romantic vs. casual sex). Thus, while MSM may 

initially sort into venues based on sexual preferences and spatial constraint, venues ultimately 

influence the composition of their sexual networks by informing the pool potential partners from 

which they choose. 

Consequently, when the likelihood of meeting a risky partner varies by venue, it is 

necessary to account for MSM’s venue affiliation patterns in order to understand risk disparities 

within the sexual network. That is, when there is variation in the risk profiles of individuals who 

frequent different venues, an individual’s likelihood of forming relationships with riskier or safer 

partners varies as well. Even if an ego’s own risk behavior does not vary based on where he 

meets his sex partners (i.e. his behaviors are not influenced by his venue choice), the riskiness of 

his partners remains salient because of the opportunity for HIV transmission to occur within a 

given unprotected encounter. Initial work in epidemiology suggests that there is considerable 

variation in the prevalence of risk behaviors across the types of venues MSM visit (Aynalem et 

al. 2006; Grov et al. 2013; Mustanski et al. 2011; Parsons and Halkitis 2002). Therefore, the 

second hypothesis I test is:  

 
H2: Individuals’ venue affiliations will influence the levels of sexual risk taking among 
their sex partners. 

 

Affiliation Networks as Joint Risk Environments 

While previous work in epidemiology has studied the role of venue affiliations for risky sexual 



 

 54 

behavior, trends in how these venues are associated with individuals’ own riskiness are unclear. 

Broadly speaking, the number (Kerr et al. 2015) and type of social venues (Xia et al. 2006) MSM 

attend are differentially related to prevalence of unprotected anal intercourse (UAI) (Aynalem et 

al. 2006; Parsons and Halkitis 2002), HIV positive status (Vanden et al. 2011), and use of party 

drugs (Greenwood et al. 2001). Parsons and Halkitis (2002) find that MSM who frequent 

commercial sex environments (ex: bath houses) are more likely to have UAI than MSM who 

frequent public sex environments (ex: public parks). In contrast, Grov et al. (2013) find that there 

are no direct effects of MSM’s venue affiliations on UAI, while Laumann et al. (2004) propose 

that MSM who frequent public spaces are most likely to have unprotected sex, in part because 

these MSM are disproportionately likely to engage in exchange sex and thus less able to 

negotiate condom use. However, venues can also have protective effects on HIV risk by 

introducing individuals to health services and testing. As HIV prevention efforts are increasingly 

offered in non-clinical settings (ex: testing in bars and clubs), there may be countervailing 

influences between access to testing services and the risky sexual norms promoted in the these 

spaces (Daskalakis et al. 2009).  

One explanation for these varying results is that there is considerable diversity across the 

risk environments of a given venue type (Frankis and Flowers 2009; Laumann et al. 2004). Much 

extant work relies on the use of a-spatial, broad venue types (ex: bars, bath houses) that MSM 

attend and, in doing so, obscures how risk environments vary within a given venue type by virtue 

of the different clientele and norms specific venues draw and promote. Because individuals’ 

venue affiliations are shaped by culture and geography, one would expect substantial variation in 

the types of MSM and the prevalence of risk behaviors across venues of a given venue type 

throughout the city (ex: North Side clubs vs. South Side clubs).  Further, social spaces are 

unlikely to feature independent risk environments due to MSM’s multiple venue affiliations. 

Such patterning may occur due to similarity in the crowds to which venues cater (see McPherson 

1983), geographic homophily in the venues individuals seek out or have access to (Laumann et 

al. 2004), and/or individuals’ underlying preferences for certain partners (ex: race, gender, SES) 
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or sexual relationships (ex: transactional, “bareback,” romantic). Consequently, it is more 

appropriate to think of how “crowds” or clusters of venues influence HIV risk via the joint 

clientele they draw, rather than assuming all venues of the same type exert similar influence, or 

that each individual venue features an independent risk environment. Accordingly, an affiliation 

network approach, in which individuals are connected to one another via their venue co-

memberships, takes into account the inherently relational nature of individuals interacting within 

risk environments. For this reason, I investigate how YBMSM’s sexual affiliation networks are 

linked with individual-level and sexual network-level risk behaviors. 

 

DATA & METHODS 

Data 

To examine how YBMSM’s sexual affiliation networks influence HIV risk, I utilize data from 

Waves 1 - 2 of UConnect, a respondent driven sample (RDS) of YBMSM in Chicago. Wave 1 

sampled 618 YBMSM between June 2013 and July 2014. RDS seeds (n=62) were recruited from 

a wide variety of YBMSM social spaces, including physical spaces, organizations, and virtual 

spaces. Respondents were eligible for the study if they identified as black or African American, 

were born male, were between 16 and 29 years-old, reported at least one male sex partner (oral 

or anal sex) within the last 24 months, and were able to give informed consent at the time of the 

interview. Respondents were compensated $60 for their participation and given six tickets to 

recruit additional respondents. They were additionally compensated $20 per successful recruit. 

Wave 2, administered one year later in 2014 – 2015, had an 84% retention rate, wherein 525 of 

the original respondents completed the Wave 2 questionnaire. Longitudinal models adjust for the 

original RDS sampling structure, standard errors clustered by seed, and selection into the Wave 2 

survey. To adjust for this selection into Wave 2, I run a logistic regression, weighted with the 

RDS weights and clustered by seed, to predict which Wave 1 respondents are retained in Wave 

2. I then use the inverse probability of being retained in Wave 2 (Morgan and Todd 2008) and 

multiply this by the sample weights to weight the longitudinal models, such that Wave 2 
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respondents who most closely resemble those who dropped out of the study are weighted 

disproportionately greater. This weighting procedure adjusts for attrition bias between waves. 

 

Dependent Variables 

The theory I have advanced is that venues can impact health by influencing the ego’s 

engagement in risky sexual behavior and by providing opportunities to form relationships with 

riskier or safer partners. Accordingly, I predict three sets of dependent variables: ego’s risky 

sexual behaviors, sex partners’ risky sexual behaviors, and whether the respondent is diagnosed 

with HIV between survey waves.  

For the ego’s risk behaviors, I predict whether the respondent uses drugs during sex and 

whether he uses condoms inconsistently. Drug use during sex has been linked with higher rates 

of unprotected sex, as well as with rougher sex that heightens the risk of HIV transmission (Stall 

and Purcell 2000; Ostrow et al. 2009). To measure whether the respondent uses drugs during sex, 

I draw on the survey item that asks, “In the last 12 months have you used any of these substances 

or alcohol as ‘sex drugs,’ that is, to make sex easier, last longer or feel better?” The substances 

listed are marijuana, ecstasy, poppers, cocaine/crack, heroin, psychedelics, methamphetamine, 

and prescription painkillers. The variable is coded as a binary, with “1” indicating the respondent 

used at least one of the aforementioned drugs or alcohol to improve sex in the last year. 81% of 

the Wave 2 sample reports never using drugs or alcohol to improve sex in this way. Additionally, 

I predict respondents’ inconsistent condom use to capture whether the respondent has had 

unprotected sex with their sexual partners. The inconsistent condom usage variable is based on 

the number of male and transgender sex partners with whom the ego reports having had 

unprotected anal intercourse (UAI) during the sexual network portion of the interview.  

Respondents reporting UAI with one or more male or trans partners are coded as demonstrating 

inconsistent condom usage (“1”), while respondents that report zero unprotected male or trans 

anal intercourse partners are coded as zero. 51% of the Wave 2 sample reports zero male or trans 

UAI partners. 
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For partner’s risk behaviors, I predict the ego’s number of male and transgender partners 

that use drugs during sex, as well as the ego’s number of male and transgender partners that have 

concurrent sexual relationships. 26% of the Wave 2 sample indicates that they have at least one 

male or transgender partner that uses sex drugs during the sexual network module of the 

interview. With regard to concurrent sexual relationships, respondents are asked “As far as you 

know, during the time you were having a sexual relationship with [NAME] did he/she have sex 

with other people?” Respondents that list that the partner “Definitely did” or “probably did” are 

coded as having a partner with concurrent relationships. The number of male and transgender 

partners of this type is then totaled across the network. 42% of the Wave 2 sample has at least 

one partner with concurrent sexual relationships. 

Finally, I test for the likelihood that a respondent acquires HIV between waves. Between 

Wave 1 and Wave 2 interviews, 8.5% (45 respondents) of the retained Wave 2 sample become 

HIV-positive. Of these respondents, 31 self-report changes from being HIV negative to HIV-

positive between waves and 14 are HIV unaware at Wave 2; that is, they report that they are 

HIV-negative during the Wave 2 survey but test positive for HIV at the end of the Wave 2 

interview. Given that the waves are spaced less than one year apart, this is a tremendously high 

rate of new infections. Combining previously diagnosed HIV-positive individuals with 

individuals who report changing status between waves, 34% of the Wave 2 sample HIV-positive.  

 

Key Independent Variable 

The key variable of interest in this analysis is the respondent’s sexual affiliation cluster, which 

captures which crowd of venues the respondent visits within the MSM community. I calculate 

this variable using the set of Wave 1 measures that ask respondents where they have gone in 

Chicago to “meet or socialize with other men” in the last twelve months. Respondents are first 

asked if they frequent each of the following venues types to meet men: 1) bars and clubs, 2) 

gyms, 3) shopping centers, mall, and/or outdoor public spaces (“public spaces”), 4) bath houses 

or bookstores, and/or 5) ball scenes. If the respondent answers affirmatively and that he goes to 
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the venue type at least once per year, he is asked to identify which region(s) of the city the 

venues are in: North Side, South Side, West Side, East Side, South Suburbs or “other.”  The 

respondent may nominate multiple regions per venue type (ex: clubs on the North Side and 

South Side). Because I am interested in overlapping exposure and opportunities for interaction, I 

recode “other” locations as missing because the “other” geographic designation may range from 

venues in a nearby city to venues in a separate state. From the remaining items and their regional 

options, I identify 25 possible affiliation spaces (ex: South Suburb gyms, North Side bars). I 

generate an m x n matrix in which the rows (m) are respondents and the columns (n) are spaces. 

A respondent is coded as tied to a space if he nominates it as a place he visited to meet or 

socialize with other men during the interview, and given a zero if not. Respondents that report 

that they do not visit venues in any of the listed regions are designated as “Outsiders” and 

temporarily removed from the matrix during the next subgroup classification steps.  

To identify subgroups in the sexual affiliation network, I project the two-mode network 

of respondents tied to venues into a one-mode network using UCINET (Borgatti, Everett and 

Freeman 2002). I weight the ties connecting respondents to venues by Bonacich’s (1972) 

normalization rule to adjust for differential levels of venue attendance across respondents. The 

resulting one-mode projection is an m x m matrix (respondents by respondents) wherein each cell 

contains the degree of overlap respondents share with one another in their affiliations. I then 

submit this matrix to a cluster analysis in Stata 13 using Wards linkage criteria, a hierarchical 

clustering technique that designates clusters based on distance between cluster centroids. 

Goodness of fit tests (Calinski–Harabasz pseudo- F and Duda-Hart statistics) recommend 2 - 4 

clusters as stopping point. Visual assessment of the dendrogram in combination with these tests 

suggests that a three-cluster solution would be the strongest, most parsimonious split of the 

groups.  Alternative clustering algorithms (complete linkage, average linkage, and k-means) 

demonstrate high reliability with Cramer’s V degree of association scores about .70 with a three 

cluster solution. 

The sexual affiliation network breaks into cleanly into three clusters based on which 
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venues respondents frequent: “Gay Enclave,” “Black Community,” and “Bridges.” MSM with 

Gay Enclave affiliations (n = 226) visit venues predominately on the North Side of Chicago, 

which is home to Chicago’s major gay neighborhood (“Boystown”) (Figure 2.1). In contrast, the 

“Black Community” cluster (n = 165) visits a wide array of venues, predominately on the South 

Side of Chicago, which is home to the largest contiguous black community in the United States. 

However, respondents of this cluster never go to bars and clubs located in the gay enclave on 

Chicago’s North Side. Finally, the “Bridges” cluster (n = 90) captures respondents that visit both 

North Side bars, as well as venues beyond the North Side bars, which they share in common with 

the Black Community cluster.  In this way, respondents in this cluster serve as bridges 

connecting respondents in the Gay Enclave to Gay Enclave within the main network component. 

I additionally create a cluster for “Outsiders,” which captures respondents who visited zero 

venues or only venues that were non-geographically identifiable (n = 136). The network diagram 

depicting the venue affiliation clusters within the two-mode network (Figure 2.2) is featured 

below. 

-- Insert Figures 2.1 & 2.2 about here -- 

Adjustment Variables 

In addition to respondents’ venue affiliation clusters, I also control for important demographic 

characteristics at Wave 1 that could influence both the respondent’s selection into venue clusters 

and his HIV risk. YBMSM’s age (years) and low-income status (0 = less than $20,000 per year; 

1 = $20,000 or more per year) may influence the types of venues they visit based on age-limit 

rules (ex: bars and clubs), cover charges, and their preferences for homophilious sex partners. 

Further, I control for additional risk and protective factors, including size of the sexual network 

(0 – 6 partners), romantic relationship status (0 = single; 1 = in a relationship), use of “hard 

drugs” at (ecstasy, poppers, cocaine/crack, heroin, psychedelics, methamphetamine, or 

prescription painkillers), and whether the respondent reports ever having been diagnosed with 

HIV (0 = HIV negative; 1 = HIV positive), which could influence venue affiliation patterns, as 

well as independently predict risky sexual behavior and types of sexual partners. For example, 
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individuals who were in a romantic relationship at Wave 1 may have been more likely to be 

Outsiders because they were not in search of additional sex partners. I also control for the 

respondent’s sexual orientation, as individuals who identify as gay may be more likely to spend 

time in the gay enclave. I also adjust for whether the respondent reported that they had a profile 

on Grindr or Jack’d, two prominent gay hookup websites (1 = respondent has profile on either 

site) given that these online venues are unaccounted for in the two-mode venue-respondent 

network. I additionally control for each dependent variable at Wave 1, with the exception of HIV 

sero-conversion because conversion is one directional; it can only trend from negative to positive 

HIV status.  

 

RESULTS 

Descriptive Statistics 

First, I examine the compositional differences between sexual affiliation clusters in Table 2.1. 

These descriptive results of respondents, weighted with Wave 1 RDS weights (Volz and 

Heckathorn 2008), shed light on how respondents may differentially affiliate with venues (or 

how venues clusters may attract different types of MSM) based on demographics and sexual 

behavior preferences. On average, the “Black Community” cluster is the youngest (21.28 years-

old) and has the highest proportion of low-income respondents (94%), who make less than 

$20,000 per year. The Black Community cluster additionally has the lowest average proportion 

of individuals who have previously been diagnosed with HIV (15%). In contrast, the Gay 

Enclave cluster has the highest rate of HIV (30%) and the most respondents who use hard drugs 

(23%). Turning to egos’ engagement in risky sexual behaviors, it is important to note the 

differences in inconsistent condom use and the use of sex drugs. Bridges have highest usage of 

sex drugs (30%), as well as the greatest average number of sex partners who use drugs (1.03), 

and who have concurrent sexual relationships (1.07). The Bridges and Gay Enclave clusters also 

have high rates of inconsistent condom use (49% and 54% respectively), especially relative to 

the Outsiders cluster (37%). These descriptive results indicate that there are important selection 
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effects in the types of venues MSM visit. Due to these baseline differences at Wave 1, it is 

necessary to test these models longitudinally to understand whether respondents’ sexual 

affiliation clusters are indeed predictive of partners’ risk behaviors and individuals’ health status, 

or whether they are merely reflective of differential association by varying types of YBMSM. 

--- Insert Table 2.1 here --- 

Multivariate Results 

In Tables 2.2 – 2.6, I present longitudinal models testing for the effects of individuals’ sexual 

affiliation networks on their risky sexual behaviors, the risky sex behaviors of their partners, and 

the likelihood that they acquire HIV between waves. For brevity, I discuss the results of the 

weighted multivariate models using Outsiders as the reference category. Coefficients are 

presented as odd-ratios for logistic regression models (Tables 2.2, 2.3, 2.6) and incidence rate 

ratios for Poisson models (Tables 2.4 & 2.5). Summary statistics demonstrate that the variance of 

the count dependent variables is smaller than their means, indicating that a Poisson model is 

appropriate for the data. 

  For egos’ risk behaviors, I find mixed evidence that respondents’ sexual affiliation 

networks predict their engagement in risky sexual behaviors. For ego’s use of sex drugs (Table 

2.2), the strong bivariate relationships between the ego’s membership in the Bridging cluster at 

Wave 1 and his use of drugs during sex at Wave 2 (OR = 4.864, p < .01) withstands the inclusion 

of sex drug use behavior at Wave 1, as well as a variety of other demographic and risk behavior 

controls (Models 2 & 3). A similar relationship is observed in predicting the ego’s consistency of 

condom use in the bivariate model (Table 2.3). However, while Bridging affiliations initially 

predict an increased risk of inconsistent condom use (OR = 2.175; p  < .05), Wave 1 patterns of 

inconsistent use are a stronger predictor of this behavior at Wave 2 and the relationship between 

Bridging affiliation position and inconsistent condom use loses significance at the 95% 

confidence level (Models 2 & 3). Respondents in the Gay Enclave and Black Community sexual 

affiliation clusters do not differ significantly from Outsiders with regard to their likelihood of 

inconsistent condom use and sex drug use. Although respondents’ Wave 1 engagement in risky 
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sexual behaviors are best predictive of their behaviors in Wave 2, the strong bivariate 

relationships between respondents’ affiliations and Wave 2 risk behavior suggest that sexual 

behavior preferences may influence initial selection into venues. Put differently, the role of 

sexual affiliation network position appears to be mediated by baseline individual-level sexual 

behaviors, suggesting that preferences for this type of behavior may lead individuals into seek 

out different venues throughout the city. Consequently, these models provide only modest 

support for the first hypothesis that the ego’s sexual affiliation network cluster directly 

influences his engagement in risky sexual behaviors. 

--- Insert Tables 2.2 & 2.3 here --- 

In contrast, the ego’s sexual affiliation cluster is strongly predictive of the ego’s number 

of sexual partners who engage in risky sexual behaviors, net of the ego’s own engagement in 

these behaviors and Wave 1 history of risky sexual partners (Tables 2.4 & 2.5). Using Poisson5 

models to adjust for count nature of the variable, my results demonstrate that individuals in the 

Bridging sexual affiliation cluster name sex drug-using partners at a significantly higher rate 

(IRR = 2.467, p < .01) than Outsiders, even after adjusting for their own use of sex drugs and 

number of sex drug-using partners at Wave 1 (Model 2). Further, the predicted effect of a 

Bridging affiliation on number of sex drug using partners exceeds the magnitude of ego’s own 

use of sex drugs (IRR = 2.467 vs. IRR =2.095), demonstrating the strong role of the sexual 

affiliation network in facilitating tie development with riskier partners. Similar patterns are 

observed for the respondent’s number of concurrent sexual partners, wherein respondents with 

Bridging affiliations name partners with concurrent sexual relationships at a rate 1.705 (p < .01) 

times greater than Outsiders (Model 2). This model also indicates that sexual network size is 

positively related to the number of concurrent sexual partners (IRR = 1.196, p < .01), and that 

respondents who were in a relationship at Wave 1 named sex partners with concurrent sexual 

relationships at a rate 39% lower than single respondents. Taken together, results from these 

                                                
5 I additionally test these models using a zero-inflated poisson model for robustness. The main 
effects are consistent in magnitude, significance and direction across both model specifications. 
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models support the second hypothesis that individuals’ sexual affiliation networks predict the 

types of partners with whom they have sexual relationships, net of the initial factors that may 

lead individuals to select into different venues or seek out riskier or safer partners at Wave 1.  

--- Insert Tables 2.4 & 2.5 here --- 

Finally, in Table 2.6, I find that the ego’s sexual affiliation cluster is strongly predictive 

of whether he is diagnosed with HIV between Wave 1 and Wave 2. Across all models, 

respondents in the Black Community sexual affiliation cluster exhibit a strong, decreased risk of 

acquiring HIV relative to Outsiders (Model 3: OR = .348, p < .05). The results of Model 3 

indicate that the relationship between the ego’s sexual affiliation network and the likelihood of 

acquiring HIV is neither explained by the ego’s risky sexual behaviors, nor by the risk behaviors 

of his partners. The Black Community affiliation cluster is the only significant predictor of sero-

conversion in the model when using Outsiders as the reference category. When Bridges are 

positioned as the reference category (supplementary model available upon request), the models 

corroborate trends from the descriptive statistics that demonstrate that individuals in the Gay 

Enclave cluster are most likely to acquire HIV. Relative to Bridges, respondents in the Gay 

Enclave cluster are 3.72 (p < .05) times more likely to be diagnosed with HIV over time, even 

after controlling for their engagement in risky sexual behaviors, their partners’ risky sexual 

behaviors, and important demographic characteristics. The result that risk behaviors at the 

individual-level and network-levels fail to mediate the effect of sexual affiliation networks on 

HIV sero-conversion suggests that the venues themselves may directly impact health through 

access to health-protective resources and services. 

--- Insert Table 2.6 here --- 

For robustness, in the final models of each multivariate regression table, I additionally 

predict the dependent variable using a count of the core venues the respondent attends in place of 

their sexual affiliation network cluster. One explanation for Bridges’ greater number of risky 

partners is that they are exposed to a larger pool of potential sex partners because they visit the 

greatest number of venues on average. While prior models take into account the size of the 
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sexual network—ego’s number of sexual partners in the last six months at Wave 1-- it is 

additionally possible to examine how the count of venues attended differs from the structural 

position of these venues within the broader network. Because the popularity of venues varies 

considerably within the YBMSM population, I use a count of the “core” venues a respondent 

attends to predict the dependent variables. To define core venues, I plot the two-mode network of 

respondents and the sexual venues they frequent using UCINET and then employ a two-mode, 

categorical core-periphery test to identify which venues are most central within the bipartite 

network (Borgatti and Everett 1997). The test identifies five core sex venues within the two-

mode network: North Side public spaces, North Side bars and clubs, South Side public spaces, 

South Side bars and clubs, and the South Side ball scene. I then compute the sum of core venues 

each individual attends. This variable serves a proxy of how many central venues the respondent 

frequents.  

Using full model specifications, my results demonstrate that the count of core markets is 

a strong, positive predictor of the ego’s number of sex partners with concurrent relationships 

(IRR = 1.170, p > .01), number of drug using sex partners (IRR = 1.290, p < .01), and the ego’s 

own use of sex drugs (OR = 1.456, p < .05). However, the count of core venues does not predict 

HIV sero-conversion despite the significant variation in sero-conversion observed among 

respondents in the Gay Enclave and Black Community clusters in the longitudinal models and 

descriptive results. The core venue models illustrate how using a simpler metric of central venue 

count corroborates general trends between the individual-level and network-level risk behaviors 

of respondents in the Bridges and Outsiders clusters, but simultaneously obscures important 

differences between sexual affiliation clusters with similar venue counts, but varying structural 

positions. While respondents in the Gay Enclave and Black Community clusters have similar 

average core venue counts (1.64 vs. 1.02 respectively) and total affiliation counts (2.33 vs. 1.91), 

they seldom overlap in physical venue spaces. Whereas men with Gay Enclave affiliations visit 

1.39 North Side venue types on average, men with Black Community affiliations frequent only 

0.33. These figures are reversed when examining venues on the South Side, where men with 
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Black Community affiliations spend time in nearly double the venues on average compared to 

men with Gay Enclave affiliations (.92 vs. .51 venues on average). The lack of opportunity for 

interactions between these two groups has important implications for HIV spread throughout the 

broader network. Hence, while the core venue measure proxies general exposure through 

socialization in venues, it does not inform where or for which subgroups of YBMSM HIV risk is 

highest. The utilization of sexual affiliation network clusters thus improves our understanding of 

how venue affiliations impact HIV risk, as well as demonstrates where different types of risk are 

most prevalent. 

 

DISCUSSION & CONCLUSION 

Previous research in sociology and social epidemiology has emphasized social networks and the 

social environment as important but largely independent factors in health and wellbeing. In this 

paper, I have argued that in order to understand disparities in HIV risk, it is necessary to take into 

account not only the composition of the networks individuals maintain, but also the spaces in 

which these relationships develop. Longitudinal analyses demonstrate that young black MSM’s 

sexual affiliation networks-- the set of venues they frequent to meet and socialize with other 

MSM -- are strongly predictive of their number of risky sexual partners and their likelihood of 

acquiring HIV. My results demonstrate that even among this highly vulnerable population, there 

is considerable variation in the levels and types HIV risk individuals experience as a result of the 

social environments in which they spend their time.  

 Firstly, I find support for the hypothesis that venues act as opportunity structures for 

individuals to develop relationships with riskier or safer sex partners, net of individuals’ 

preferences for risky sex partners at Wave 1. Building on prior work that emphasizes the role of 

shared space in the development of social ties (Duneier 1999; Doreian and Conti 2012; Festinger 

et al. 1950; Kossinets and Watts 2006; Small 2009), my findings demonstrate that individuals’ 

shared affiliations have critical implications for network-based health risks. Individuals’ sexual 

affiliation clusters predict the number of risky sex partners they report, net of their own 
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engagement in risk behaviors and preferences for risky partners at Wave 1. These findings 

demonstrate that the spaces individuals frequent to socialize and to meet partners influence the 

riskiness of their personal sexual networks. Thus, beyond individual-level preferences, 

individuals’ positions within the global sexual affiliation network have profound implications for 

who experiences network-based protection (or vulnerability) as a result of the venues they 

frequent. This heterogeneity in where risky sexual networks emerge emphasizes the importance 

of socio-spatial context in understanding health disparities.  

Additionally, my results demonstrate that individuals’ sexual affiliation networks can be 

used to identify where new cases of HIV are likely to emerge. I find that respondents who 

affiliate predominately in venues in Chicago’s gay enclave (Gay Enclave cluster) have the 

greatest risk of acquiring HIV, even after adjusting for their and their sex partners’ risky sexual 

behaviors. In contrast, individuals in the Black Community cluster have the lowest risk of 

acquiring HIV, despite frequenting bars and clubs in other areas of the city. Consequently, it is 

not simply the number or type of venues individuals frequent, but where these venues are located 

that influences HIV risk.  

One explanation for these socio-spatial trends in new HIV infections is that the socio-

centric structure of YBMSM’s sexual affiliation network is protective for YBMSM in the Black 

Community affiliation cluster. In their prior study of STI disparities, Laumann and Youm (1999) 

attribute increased rates of STIs among blacks to the high prevalence of disassortative mixing 

within sexual networks. Because blacks with few sexual partners were more likely to have sex 

partners with many sexual partners, the spread of STIs throughout the network was more 

widespread than if individuals with many partners were contained within a core. Within the 

current study, because YBMSM in the Gay Enclave and Black Community clusters have few 

overlapping venue affiliations, there is limited opportunity for sexual mixing between these 

groups. Thus, YBMSM in the Black Community cluster may be protected, structurally and 

spatially, because they are at a greater distance from the individuals who are most likely to 

acquire HIV. In this vein, future HIV prevention efforts must consider whether it would be of 
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greater benefit to increase testing in the gay enclave, where new infections are most likely to 

occur, or whether it would be more beneficial to focus on the jointly shared venues of the 

Bridges and Black Community clusters to reduce potential spread throughout the larger network. 

 Alternatively, the health-protective resources and services that MSM are linked to as a 

result of their venue affiliations may explain the disparate rates of new HIV diagnoses across 

sexual affiliation network clusters. As public health campaigns increasingly emphasize HIV 

outreach in non-clinical settings— testing in bars, mobile health units in parks, and educational 

outreach in balls – individuals’ affiliations may differentially position them to access HIV 

prevention services (Arnold and Bailey 2009; Daskalakis et al. 2009; Schneider et al. 2012). 

Individuals may come into greater contact with HIV outreach services within certain venues, or 

they may be linked to protective services (ex: testing, treatment, support groups, safety net 

programs) via these venue’s ties to health service organizations. In this way, some YBMSM may 

experience “unanticipated gains” (Small 2009) with regard health service access via their venue 

affiliations. Although it is not possible to measure venue-based service provision and inter-

organizational relationships with these data, additional work is needed to investigate how 

YBMSM’s sexual affiliation networks may directly and indirectly impact their access to health-

protective resources. 

There are several important limitations to this study. First, by using a one-city, 

respondent driven sample of YBMSM, the immediate results of this study -- where risky sexual 

networks develop -- are not directly generalizable. Given that each city hosts its own MSM 

community, and the venues which cater to this community may be more or less clustered with 

regard to MSM’s affiliations, it is important to view these results as suggestive of the broader 

theory that sexual affiliation networks matter for health. The data utilized provide unique and 

innovative information regarding YBMSM’s affiliations with specific venues types across the 

city and south suburbs of Chicago. However, there may be additional variation within the risk 

environments of these geographically-situated venue types due to the relatively coarse grain 

nature of the data. In areas where there are a large number of venues that constitute a geographic 
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venue type (ex: North Side bars and clubs), it is unlikely that all venues feature identical risk 

environments. While the results of this study demonstrate robust differences is risk between 

geographic affiliation clusters, suggesting that the variation between these types is greater than 

the variation within, specific detail on the risk environments of key individual venues would 

shed light on the mechanisms underpinning venue influences on risky network formation and 

HIV risk. Finally, although I utilize longitudinal models to adjust for initial selection into venues, 

I cannot demonstrate causality the relationship between sexual affiliation networks and number 

of risky sexual partners. The venues in the study do not represent the universe of possible venues 

in which respondents find sexual partners, and future work is needed to better understand the role 

of virtual spaces as additional venues with which MSM affiliate. 

This study demonstrates that the contexts in which individuals’ relationships are formed 

and maintained have important consequences for health. Taking into account the venues in which 

individuals socialize sheds light on how these affiliation patterns can place some individuals at 

greater risk of HIV and risky sexual partners, net of their own engagement in risk behaviors. 

More broadly, these results emphasize the importance of “placing networks.” By embedding the 

process of network development within the spaces that lead individuals to form ties with riskier 

or safer alters, it possible to understand how networks and the social environment work in 

tandem to produce inequalities in health. 
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FIGURES 

 
Figure 2.1: Two-mode graph of the UConnect sexual affiliation network (e.g. respondent-venue 
ties) using spring embedding layout in UCINET 6, visualized with Pajek. Respondents with 
“Gay Enclave” affiliations are shaded in light blue, with “Bridging” affiliations are shaded in 
dark blue, and with “Black Community” affiliations shaded in yellow. Venues are shaded in red. 
Outsiders are not visualized. 
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Figure 2.2: One mode projection of sexual affiliation network (e.g. projected respondent-
respondent ties) using spring embedding layout in UCINET 6, visualized with Pajek. All 
respondents are represented as circular nodes. Respondents with “Gay Enclave” affiliations are 
shaded in light blue, with “Bridging” affiliations are shaded in dark blue, and with “Black 
Community” affiliations shaded in yellow.  Outsiders are not visualized. 
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TABLES 

Table 2.1: Descriptive statistics of covariates and dependent variables across sexual affiliation network positions. 

 

 

 

 

Mean (SE) Mean (SE) Mean (SE) Mean (SE)
Sexual network

Size of sexual network (W1) 2.56 (0.19) 2.55 (0.13) 2.41 (0.22) 2.20 (0.13)
Number partners who use sex drugs (W1) 1.03 (.14) 0.81 (0.10) 0.57 (0.08) 0.47 (0.06)
Number concurrent partners (W1) 1.07 (0.13) 1.04 (0.13) 0.90 (0.11) 0.59 (0.07)

Sex behaviors
Ego's inconsistent condom use  (1 = yes; 0 = no) 0.49 (0.07) 0.54 (0.06) 0.36 (0.04) 0.37 (0.05)
Ego uses sex drugs (1 = yes; 0 = no) 0.30 (0.08) 0.28 (0.05) 0.22 (0.04) 0.12 (0.03)
Profile on online hookup website 0.35 (0.07) 0.33 (0.04) 0.20 (0.05) 0.26 (0.04)
Ego's relationship status (1 = in relationship; 0 = single) 0.35 (0.06) 0.36 (0.05) 0.42 (0.09) 0.47 (0.05)

Demographics
Age 23.64 (0.38) 23.71 (.27) 21.28 (0.64) 22.09 (0.35)
Low income (1 = less than 20k/year; 0 = more than 20k/year) 0.85 (0.04) 0.77 (0.05) 0.94 (0.02) 0.83 (0.05)
Hard drug use (1 = yes; 0 = no) 0.16 (0.04) 0.23 (0.04) 0.09 (0.02) 0.17 (0.04)
HIV+ diagonsis W1 (1 = positive; 0 = neg.) 0.24 (0.06) 0.30 (0.04) 0.15 (0.04) 0.18 (0.05)

Sexual orientation
Gay 0.69 (0.05) 0.75 (0.05) 0.55 (0.05) 0.53 (0.04)
Bisexual 0.21 (0.05) 0.23 (0.05) 0.24 (0.06) 0.44 (0.05)
Other 0.10 (0.06) 0.02 (0.01) 0.21 (0.04) 0.03 (0.01)

Dependent variables
Ego's inconsistent condom use (W2) 0.59 (0.06) 0.48 (0.05) 0.43 (0.05) 0.39 (0.04)
Ego uses sex drugs (W2) 0.39 (0.06) 0.24 (0.05) 0.15 (0.04) 0.12 (0.04)
Number sex partners who use drugs (W2) 0.75 (0.13) 0.38 (0.06) 0.36 (0.07) 0.18 (0.05)
Number concurrent partners (W2) 0.87 (0.10) 0.61 (0.10) 0.63 (0.10) 0.40 (0.07)
HIV sero-conversion (W2) (1 = new positive; 0 = no change) 0.03 (0.02) 0.10 (0.02) 0.04 (0.01) 0.11 (0.04)

Bridges Gay Enclave Black Community Outsiders



 

 78 

Table 2.2: Longitudinal logistic regression predicting respondent’s use of sex drugs at Wave 2. Coefficients expressed as odds ratios 
(OR). 

 

 

OR (SE) OR (SE) OR (SE) OR (SE)
Sexual affiliation cluster

Bridges 4.864** (1.990) 3.538* (1.693) 3.329* (1.672) -- --
Gay Enclave 2.347** (0.579) 1.463 (0.434) 1.383 (0.435) -- --
Black Community 1.357 (0.542) 1.010 (0.507) 1.100 (0.557) -- --
Outsiders -- -- -- -- -- -- -- --
Core Market Count 1.456** (0.203)

Sex behaviors
Relationship status 0.681 (0.250) 0.696 (0.249)
Size of sexual network 1.095 (0.0925) 1.089 (0.0971)
Profile on online hookup website 1.370 (0.629) 1.365 (0.610)

Demographics
Age 0.920 (0.0439) 0.929 (0.0482)
Low income 0.658 (0.242) 0.686 (0.262)
Hard drug use 2.022 (0.853) 1.986 (0.841)
HIV+ diagnosis 1.115 (0.302) 1.096 (0.285)

Sexual orientation
Gay -- -- -- -- -- -- -- --
Other 0.307 (0.244) 0.340 (0.281)
Bisexual 0.994 (0.420) 1.085 (0.462)

Wave 1 dependent variable
Ego uses sex drugs (W1) 9.484** (2.464) 6.922** (2.299) 6.781** (2.167)

Constant 0.132** (0.0465) 0.0956** (0.0332) 0.720 (0.806) 0.444 (0.535)
N

** p<0.01, * p<0.05

Ego Uses Sex Drugs

495 495 487 487

Model 1 Model 2 Model 3 Model 4
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Table 2.3: Longitudinal logistic regression predicting respondent’s inconsistent condom use at Wave 2. Coefficients expressed as 
odds ratios (OR). 

 

 

OR (SE) OR (SE) OR (SE) OR (SE)
Sexual affiliation cluster

Bridges 2.175* (0.675) 1.878 (0.643) 1.267 (0.598) -- --
Gay Enclave 1.413 (0.361) 1.239 (0.359) 0.918 (0.325) -- --
Black Community 1.155 (0.305) 1.077 (0.278) 0.896 (0.280) -- --
Outsiders -- -- -- -- -- -- -- --
Core Market Count 1.016 (0.116)

Sex behaviors
Relationship status 1.601 (0.501) 1.607 (0.506)
Size of sexual network 1.175 (0.102) 1.176 (0.102)
Profile on online hookup website 1.447 (0.412) 1.462 (0.431)

Demographics
Age 1.044 (0.0448) 1.047 (0.0405)
Low income 1.659 (0.603) 1.677 (0.633)
Hard drug use 1.576 (0.565) 1.561 (0.536)
HIV+ diagnosis 0.844 (0.279) 0.847 (0.277)

Sexual orientation
Gay -- -- -- -- -- -- -- --
Other 1.226 (0.948) 1.214 (0.819)
Bisexual 0.413** (0.125) 0.419** (0.126)

Wave 1 dependent variable
Ego's inconsistent condom use 2.917** (0.928) 2.587** (0.774) 2.584** (0.760)

Constant 0.664* (0.112) 0.426** (0.0772) 0.0784* (0.0866) 0.0682* (0.0708)
N
** p<0.01, * p<0.05

Ego's Inconsistent Condom Use

472 461 453 453

Model 1 Model 2 Model 3 Model 4
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Table 2.4: Longitudinal poisson regression predicting respondent’s number of sex partners who use sex drugs at Wave 2. Coefficients 
expressed as incident rate ratios (IRR). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IRR (SE) IRR (SE) IRR (SE)
Sexual affiliation cluster

Bridges 2.586** (0.865) 2.467** (0.788) -- --
Gay Enclave 1.690 (0.524) 1.400 (0.422) -- --
Black Community 1.713 (0.531) 1.587 (0.499) -- --
Outsiders -- -- -- -- -- --
Core Market Count 1.290** (0.0758)

Sex behaviors
Ego uses sex drugs 2.095** (0.332) 2.156** (0.337)
Relationship status 0.970 (0.195) 0.976 (0.181)
Size of sexual network 0.916 (0.0815) 0.912 (0.0842)
Profile on online hookup website 1.236 (0.277) 1.222 (0.264)

Demographics
Age 0.987 (0.0358) 0.993 (0.0355)
Low income 1.294 (0.275) 1.403 (0.298)
Hard drug use 1.411 (0.293) 1.341 (0.305)
HIV+ diagnosis 0.748 (0.130) 0.717* (0.118)

Sexual orientation
Gay -- -- -- -- -- --
Other 0.322* (0.163) 0.366* (0.175)
Bisexual 0.604* (0.136) 0.618* (0.141)

Wave 1 dependent variable
Number of sex drug partners (W1) 1.478** (0.113) 1.347** (0.0983) 1.343** (0.0983)

Constant 0.148** (0.0413) 0.216 (0.173) 0.186* (0.150)
N

** p<0.01, * p<0.05

Number of Sex Drug Using Partners

461 453 453

Model 1 Model 2 Model 3
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Table 2.5: Longitudinal poisson regression predicting respondent’s number of sex partners with concurrent sexual relationships at 
Wave 2. Coefficients expressed as incident rate ratios (IRR). 

 

 

IRR (SE) IRR (SE) IRR (SE)
Sexual affiliation cluster

Bridges 1.814** (0.366) 1.709** (0.325) -- --
Gay Enclave 1.350 (0.310) 1.133 (0.238) -- --
Black Community 1.460 (0.295) 1.468* (0.265) -- --
Outsiders -- -- -- -- -- --
Core Market Count 1.170** (0.0618)

Sex behaviors
Relationship status 0.606* (0.118) 0.618* (0.117)
Size of sexual network 1.196** (0.0653) 1.204** (0.0658)
Profile on online hookup website 0.960 (0.150) 0.933 (0.141)

Demographics
Age 0.990 (0.0263) 0.987 (0.0300)
Low income 0.819 (0.157) 0.873 (0.177)
Hard drug use 1.287 (0.243) 1.210 (0.246)
HIV+ diagnosis 1.030 (0.124) 1.026 (0.126)

Sexual orientation
Gay -- -- -- -- -- --
Other 0.596 (0.194) 0.687 (0.217)
Bisexual 0.577** (0.0927) 0.604** (0.0913)

Wave 1 dependent variable
Number of partners with concurrent relationships (W1) 1.265** (0.0685) 1.056 (0.0573) 1.051 (0.0581)

Constant 0.345** (0.0625) 0.540 (0.380) 0.554 (0.422)
N
** p<0.01, * p<0.05

461 453 453

Number of Partners with Concurrent Sexual Relationships

Model 1 Model 2 Model 3
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Table 2.6: Logistic regression predicting new HIV positive status between waves. Coefficients expressed as odds ratios (OR). 

OR (SE) OR (SE) OR (SE) OR (SE)
Sexual affiliation cluster

Bridges 0.222 (0.181) 0.202 (0.172) 0.217 (0.184) -- --
Gay Enclave 0.865 (0.369) 0.776 (0.376) 0.809 (0.411) -- --
Black Community 0.310* (0.159) 0.316* (0.158) 0.348* (0.182) -- --
Outsiders -- -- -- -- -- -- -- --
Core market count 0.861 (0.219)

Risk behaviors
Inconsistent condom use 1.317 (0.495) 1.295 (0.492)
Sex drug use 0.574 (0.351) 0.551 (0.309)
Number drug using sex partners 0.955 (0.216) 0.921 (0.189)
Number concurrent partners 1.105 (0.187) 1.080 (0.186)

Demographics
Age 1.063 (0.0493) 1.068 (0.0479) 1.070 (0.0431)
Low income 1.174 (0.555) 1.217 (0.551) 1.060 (0.484)
Hard drug use 1.208 (0.501) 1.401 (0.709) 1.648 (0.839)

Constant 0.128** (0.0540) 0.027** (0.0306) 0.021** (0.0237) 0.018** (0.0202)
N

** p<0.01, * p<0.05

Model 1 Model 2 Model 3 Model 4

New HIV Positive Status

493 493 480 480
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ABSTRACT 
The social networks in which individuals are embedded play an important role in structuring 
their engagement in health-enhancing and health-compromising behaviors. Recent work has 
underscored the salience of friends and family for individuals’ sexual behaviors, ranging from 
the timing of sexual initiation to the consistency of condom use. However, less is known about 
how the network overlap between one’s sexual partners and one’s confidants may influence 
engagement in sexual risk and risk reduction behaviors. While the embeddedness of one’s sex 
partners within one’s social network may reinforce normative expectations about safe sex and 
social sanctioning, this increased familiarity may also lead to an increase in risky sex if 
individuals engage in risk compensation. Such dynamics are particularly important to understand 
among sexual minority men, who are seriously affected by HIV and face constrained dating 
markets in which to find partners. Using longitudinal data from UConnect, a respondent driven 
sample of 618 young, black MSM in Chicago, this paper investigates how the sex markets in 
which individuals meet their partners, the connections between these partners and their friends 
and family, and the multiplexity of their sexual ties influences their engagement in HIV risk 
reduction practices. Results demonstrate that individuals whose sexual networks are more greatly 
comprised of partners who are connected to their friends and family and whom the individual 
also names as a confidant report higher engagement in risk reduction behaviors. These findings 
highlight the complex relationship between men’s social and sexual networks for risky sexual 
behavior. 
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INTRODUCTION 

Although risky health behaviors are often considered private acts, individuals’ decisions of 

whether and how often to engage in these behaviors are influenced by the people around them. 

Individuals as close as spouses and as distant as friends of friends can shape the types of health 

behaviors in which we engage on a routine basis, such as smoking, substance use, and 

unprotected sex (Ennett et al. 2006; Latkin et al. 2003; Shakya, Christakis, and Fowler 2012; 

Tyler 2008; Umberson and Montez 2010). Macro-level trends in the density of friendship 

networks shape suicidal tendencies among adolescents (Bearman and Moody 2004), while broad 

social norms governing romantic partner choice influence one’s likelihood of acquiring an STI 

during a sexual encounter (Bearman, Moody, and Stovel 2004; Laumann and Youm 1999). In 

this way, the social and sexual networks in which individuals are embedded work in tandem to 

shape their risk of poor health outcomes. While sexual networks inform likelihood of disease 

transmission, individuals’ social networks--the friends and family whom they consider to be 

confidants—influence the normative attitudes to which they are exposed, the social support they 

receive, and the degree of social sanctioning they experience. Despite growing interest in the role 

of social networks for sexual behavior (Bearman and Bruckner 2001; Cornwell and Behler 2015; 

Laumann et al. 2004; Sinclair et al. 2015; Sprecher 2011), little work has considered how the 

intersection between one’s social and sexual networks may influence engagement in risky sexual 

behaviors. Put differently, if “a friend of a friend is often a sex partner,” (Moody 2007, 346) , 

then how is the embeddedness of one’s sexual partners within one’s social network related to 

risky sexual behavior? 

Sexual networks influence individuals’ risk of acquiring HIV via the types of partners to 

which they are exposed. Concurrency in sexual relationships, unprotected sexual encounters, and 
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partnering with individuals whose HIV is untreated or unknown function as proximate (i.e. 

downstream) causes of HIV disparities (Berkman and Glass 2000; Link and Phelan 1995).  

Meanwhile, social networks can influence the types of partners and relationships that individuals 

seek with regard to both demographic (e.g., race, religion) and sexual characteristics (e.g., casual 

sex vs. romantic partner). In this way, social networks can function as a distal (i.e. upstream) 

cause underpinning partner selection and risk. Separate from their influence on partner choice, 

social networks can also influence the types of sexual behaviors that individuals engage in. The 

perception that one’s friends are engaging in unprotected sex (Latkin et al. 2003; Morris, 

Zavisca, and Dean 1995), or that they would not disapprove of one’s own participation in risky 

sex are both associated with increased likelihood of risky sexual behavior (Schneider et al. 

2013). 

Despite the established connections between social and sexual networks, the majority of 

research on risky sexual behavior has examined the role of these networks independent from one 

another. However, given that sex partners are often met through friends and within social 

contexts (e.g., parties, workplace), it is necessary to understand how the social embeddedness of 

one’s sex partners may influence one’s own engagement in risky sex. This dynamic may be 

particularly salient among high-risk populations with thin dating markets, such as among men 

who have sex with men (MSM). Men who have sex with men are the population most seriously 

affected by HIV in the United States. HIV infections among young MSM increased 22% 

between 2008 – 2010 (CDC 2015) and recent CDC projections estimate that one in two black 

MSM will be diagnosed with HIV in his lifetime (CDC 2016). An important predictor of HIV 

transmission is engagement in risky sexual behavior, including unprotected sex, concurrent 

sexual relationships, and drug use during sex (among others). Due to the limited population of 
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romantic and sexual partners, there is often overlap between sexual minorities’ social and sexual 

networks because of specialized social affiliations that give rise to both social and sexual 

relationships, as well as the by tendency for friends to serve as matchmakers for romantic and 

sexual relationships (Laumann et al. 1994, 2004). Hence, the ramifications of social and sexual 

network overlap are especially important to study among MSM due to its high prevalence and 

these men’s exacerbated risk of HIV. 

This paper leverages data from two waves of UConnect (2013 – 2016), a respondent 

driven sample of 618 young, black men who have sex with men (YBMSM) in Chicago, to 

investigate how the overlap between these men’s social and sexual networks is related to their 

engagement in both risk-enhancing and risk reduction sexual behaviors. My results suggest that 

the social and network environments in which individuals sexual relationships are initiated and 

progress shape trends in sexual behavior. These findings demonstrate that individuals’ private 

sexual behaviors are informed by characteristics of the broader social and sexual networks in 

which they are embedded. 

 

THE SOCIAL STRUCTURE OF RISKY SEXUAL BEHAVIOR 

Health behaviors and outcomes are shaped by broader trends in inequality. Researchers have 

attributed longstanding racial health disparities in health to unequal access to quality healthcare, 

increased exposure to risky physical and social environments, and differential embeddedness in 

social support and risk-based networks (Berkman and Glass 2000; Link and Phelan 1995; 

Williams and Sternthal 2010; Williams 1995). Racial minorities are more likely to become ill, to 

experience the onset of illness earlier in the life course, and to recover more slowly and less 

successfully (Williams et al. 2010). Even in areas where minorities appear to have health 
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outcomes commensurate with those of whites, these trends often belie more nuanced forms of 

disadvantage. For example, though Hispanics have similar life expectancies to whites, they are 

likely to spend more of their later years disabled (Hayward et al. 2014). Likewise, though blacks 

are less likely to experience major depression during their lifetimes, the episodes they do 

experience are more likely to be long-lasting, untreated, and severe (Williams et al. 2007). 

 These disparities extend to risky sexual behaviors and their consequences for health 

outcomes among high HIV-risk men. Although black men who have sex with men report 

engaging in fewer risk behaviors, they are more likely to become HIV infected and more likely 

to be diagnosed with AIDS than their white counterparts (Millett et al. 2012). Compared to 

whites, black MSM are less likely to have a history of substance use and unprotected sex with 

their main male partner, and are more likely to use condoms and to have been tested for HIV 

(2012). Nonetheless, the tendency for individuals to choose sex partners with racial and socio-

economic backgrounds similar to their own positions black MSM at higher risk of acquiring HIV 

because their partners are less likely to know when they are HIV-positive and more likely to be 

contagious (Millett et al. 2012; Mustanski et al. 2011; Mustanski et al. 2015; Oster et al. 2011). 

 Beyond demographic risk factors, men’s relationships with their friends and family can 

shape their sexual behaviors. A relational approach to sexuality positions sexual behaviors as 

interpersonal interactions between parties that are influenced by exchange dynamics within the 

sexual dyad (Sprecher 1998), as well as by an individual’s friends and family that have their own 

interests in how the relationship should unfold (Felmlee 2001) and what they consider to be 

apporpriate sexual behaivor (Cornwell and Behler 2015; Laumann et al. 1994). For example, 

friends are likely to be less supportive of casual sex with multiple partners if one is in a 

committed, long-term relationship.  
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While supportive relationships with family are associated with decreased engagement in 

sexual risk behaviors (Schneider, Michaels, and Bouris 2012), friendships can exert risk-

enhancing or risk-reducing influence depending on friends’ behaviors and attitudes. When 

individuals perceive that their friends are engaging in risky sexual behavior, such as unprotected 

or exchange sex, they are more likely to engage in these behaviors themselves (Barrington et al. 

2009; Choi and Gregorich 2009; Latkin et al. 2003). This influence similarly extends to 

engagement in risk-reducing behaviors wherein individuals’ levels of condom use are informed 

by the prevalence and approval of condom usage within their networks (Choi and Gregorich 

2009).  There is also evidence that the structural features of social networks can also influence 

sexual behavior. Individuals with larger social networks are more likely to report concurrent sex 

partners, while individuals with dense networks—those in which friends are friends with one 

another—are more likely to perceive norms of consistent condom usage (Barrington et al. 2009). 

Men who occupy bridging positions within global friendship networks are more likely to be 

infected with HIV (Shah et al. 2014), while trends in mixing between core and periphery 

members of sexual networks have been linked to HIV and syphilis disparities (Laumann and 

Youm 1999). This work stresses that macro-level dynamics within the broader network 

environments that individuals are embedded in influence risk.  

Although individuals maintain different types of networks (e.g., confidant networks, 

sexual networks, affiliation networks) in their daily lives and regularly move through these 

intersecting social environments, most studies have limited their investigation to networks that 

link individuals through only one type of tie (Laumann and Youm 1999), or assume that multiple 

types of ties, such as friendship and sex, exert identical influence on health behaviors (Shah et al. 

2014). A logical next step is therefore is to consider how overlap between the varying types of 



 

 90 

networks in which individuals are embedded impact their engagement in risky sexual behavior. 

If individuals’ social and sexual networks simultaneously impact HIV risk, it is necessary to 

understand how men may be advantaged or disadvantaged by virtue of having intertwined or 

independent social and sexual networks. In the section below, I outline types of network overlap 

and how they may encourage or dissuade risky sexual behavior. 

 

The Social Embeddedness of Sexual Relationships 

Individuals meet romantic and sexual partners, learn norms about sexual behavior, and 

experience social sanctioning from their social network members. At its core, the concept of 

social-sexual network overlap contextualizes the behaviors that occur between an individual and 

his sex partner (i.e., the sexual dyad) within a social triad (see Laumann et al. 1994; Sprecher 

1998, 2011). Because “we cannot understand the relationship of two parties without reference to 

the relationships of both to a third party,” (Homans 1950:249), it is necessary to consider how 

the intersecting or independent relationships an individual maintains with his friends and sex 

partners matters for the riskiness of the sexual behaviors in which he engages.  

When an individual and his sex partner have shared ties to others, their ability to keep 

private their sexual relationship, and the behaviors that occur within that relationship, is 

jeopardized. Individuals often meet their sexual and romantic partners through friends and in 

social contexts where they are likely to have shared ties, such as voluntary organizations, places 

of religious worship, and the workplace (Kalmijn and Flap 2001; Laumann et al. 2004). 

Consequently, few romantic and sexual relationships are isolated from the network contexts in 

which they are initiated. From a network perspective, shared ties between an individual and his 

sex partner may amplify their incentives to adhere to normative sexual behavior (e.g., sexual 



 

 91 

monogamy, condom usage) because “mutual acquaintances observing two people…make 

behavior between the two people public which…[makes] the two people more careful about the 

cooperative image they display,” (Burt 2000:352). This observation reflects how behaviors may 

shift as a result of the increased monitoring and the potential for information spread that occurs 

in the transition from a sexual dyad to a social triad (Simmel 1950). 

Importantly, the structure of the triad can influence flows of information, monitoring of 

behaviors, and potential for informal social control (Coleman 1988; Simmel 1950). A closed 

triad in which all individuals have ties to each other facilitates open communication because 

information can travel from one individual to another through multiple paths. In contrast, when 

the triad is open—i.e., an individual’s sex partner and confidant are not connected to one 

another-- the individual brokers the relationship between unconnected parties, as all 

communication must pass through him (Burt 2000). Aggregated to the network level, more open 

triads engender lower structural density, which enables the individual to better control which 

information reaches his confidants, including information that he believes would elicit 

sanctioning from his confidants and/or damage his reputation (Cook and Emerson 1978).  

Individuals with overlapping social and sexual networks may be more likely to adhere to 

established norms. In her foundational study, Bott (1957) finds that couples with overlapping 

friendship networks are more likely to conform to traditional gender roles within their 

relationships. Because monitoring is more intense for individuals in dense networks, they are less 

likely to stray from social expectations of normative behaviors. Alternatively, an individual’s sex 

partners who are not linked to their confidants may also act as bridges to different network 

communities who exert competing social influence over risky behaviors (Kreager and Haynie 

2011). In their study of adolescent couples, Kreager and Haynie (2011) show that adolescents’ 
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romantic partners act as bridges to other students in the school and that these students to whom 

they are tied via their partners influence binge drinking behaviors. Although they focus on 

heterosexual couples, the fundamental premise that romantic partners can serve as bridges is 

applicable to homosexual couples who have non-overlapping social networks. The lack of sex 

partners’ social embeddedness may therefore increase risky behavior because an individual and 

his sex partner may not be subject to the same expectations about risky sexual behavior. To this 

end, if a sex partner’s friends in fact encourage risky sexual behavior, then the protective effect 

of risk reduction influence from one’s immediate friends may be diluted by these countervailing 

messages. 

Relatedly, there is a well-documented relationship between friends’ social sanctioning 

and engagement in risk behaviors that may be more pronounced in overlapping social and sexual 

networks. Network closure increases the monitoring of all members in a triad and an individual 

and his sex partner are likely both more likely to be sanctioned and to receive similar sanctions if 

they are being observed by the same set of people (Coleman 1988). Individuals who perceive 

that their friends would disapprove of their engagement in risk behaviors are less likely to 

engage in these behaviors themselves (Latkin et al. 2003; Schneider et al. 2013). Similarly, men 

with dense social networks report fewer anal sex partners (Smith et al. 2004), potentially due to a 

combination of increased social support and sanctioning these men experience. However, when 

MSM’s confidants approve of risky sexual behavior, or fail to sanction it, men are more likely to 

engage in unprotected sex (Schneider et al. 2013). Consequently, the reduced sanctioning in 

sparsely interconnected networks facilitate may manifest itself in higher levels of risk behaviors. 

The degree of informal social control and influence from an individual’s social network 

is likely dependent on the extent to which they are connected to the individuals sex partners, e.g. 
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breadth of social-sexual network overlap (Figures 3.1 & 3.2). These overlaps be may short or 

long-term in duration, ranging from partners who meet through shared acquaintances to partners 

who the individual also considers to be confidants. Further, an overlap may be intra-psychic or 

inter-personal depending on whether the individual considers his partners to be members of both 

his confidant and sexual networks versus partners who he considers to be only sexual alters, but 

who are embedded within the same social circles as his friends. While these types of overlaps 

need not be mutually exclusive—a romantic partner may be a confidant, a friend of a friend, and 

met through a mutual friend – their influence is likely relative to the proportion of an individual’s 

sexual network that exhibits these forms of social embeddedness. The sections below outline key 

types of social and sexual network overlap and how these overlaps may be related to risky sexual 

behavior. 

--- Figures 3.1 & 3.2 here --- 

Sexual Marketplaces. How individuals meet their sexual and romantic partners can 

influence their relationship trajectories. Whereas partners that meet in social institutions, such as 

the workplace or in recreational organizations, are more likely to progress their relationship 

toward a long-term romantic relationship, partners that meet in more anonymous venues, such 

bars and clubs, tend to evolve into shorter term, sexual relationships (Laumann et al. 2004). 

Indeed, a key explanation for the countervailing effects of connectedness to the gay community 

on MSM health is that men who spend more time in these more anonymous sex venues are more 

likely to engage in risky sexual behavior, including drug use during sex and unprotected sex 

(Aynalem et al. 2006; Mustanski et al. 2011). Related to where partner introductions occur is 

how socially embedded these introductions are, including whether they are facilitated through 

friends or more anonymous and facilitated through propinquity or the internet. Meeting through 



 

 94 

friends is among the most common ways romantic relationships begin (Laumann et al. 2004) and 

the types of relationships that develop from introductions through friends tend to take on longer 

term, romantic trajectories than those that are less socially embedded. Compared to individuals 

who meet through friends or in traditional settings, those who met their romantic partners online 

report lower levels of social support for their relationship from friends (Sassler and Miller 2015). 

Additionally, certain social spaces may facilitate different types of relationships by catering to 

certain subsets of clientele. For example, one is less likely to meet a causal sex partner through a 

church gathering than through a hook-up dating site.  

To this end, individuals seeking different types of sex partners may employ varying 

search strategies to locate individuals whom they believe will want to pursue the same type of 

sexual relationship. Building off demographic research on the role of local gender ratios and 

spatial proximity for marriage markets (Lichter et al. 1992; Lichter, Anderson, and Hayward 

1995; Lichter, LeClere, and McLaughlin 1991), Laumann and colleagues (2004) find that 

individuals leverage the city’s segregated sex markets to find partners who desire similar types of 

relationships. While an individual’s residential neighborhood constructs norms about the types of 

sex and relationships that are socially acceptable, individuals ultimately shop for sex partners 

throughout the city to balance personal desires with cultural expectations. For example, whereas 

men who have sex with men seeking romantic relationships with other men may join social 

organizations in the city’s gay enclave, those seeking casual sex partners more often visit public 

cruising spaces (ex: public parks, shopping malls) in various neighborhoods both in and beyond 

the gay enclave. This directed search process has extended to virtual space with the growing 

prominence and specificity of online dating and hookup websites (Rosenfeld and Thomas 2012). 

Websites catering to individuals seeking extra-marital sexual relationships, unprotected sex 
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partners, and group sex have proliferated such that online dating not only allows individuals to 

filter potential partners by specific attributes, but also limit the initial pool to individuals whom 

they know to be interested in the same types of sexual encounters. 

Individuals seeking partners with whom to engage in certain types of sex (e.g., 

heterosexual vs. homosexual; protected vs. unprotected) may thus employ different search 

strategies to find them. Unprotected sex and other types of risky sex have become stigmatized in 

the mainstream gay community following the rise of HIV. As a result, individuals seeking risky 

sex or risky sex partners may be less likely to search for partners through friends out of fear of 

social sanctioning, especially when alternatively anonymous venues like the internet are 

available. I explore these dynamics with my first hypothesis: 

 
H1: The sex markets in which individuals meet their sex partners will influence the 
riskiness of their sexual behavior. Specifically, the greater proportion of sex partners met 
through anonymous means (e.g., sex venue, mobile) will be positively related to risky 
sexual behavior, whereas the greater proportion of sex partners met through shared 
acquaintances will be negatively related risky to sexual behavior. 
 

 
 Social Embeddedness. Separate from how individuals are introduced to their partners, 

sexual alters may be embedded within an individual’s social network via their relationships with 

an individual’s confidants. This type of overlap occurs when an individual’s sex partners are 

nested within the same social circles as the individual, e.g., second degree alters (i.e., friends of a 

friend) or members of the same organizations. Whereas introductions to partners through shared 

contacts may set the stage for relationships to unfold in different ways, partners who know or are 

themselves tied to an individuals’ close friends may be more deeply embedded within their social 

lives because of their ongoing relationships with shared confidants. This social embeddedness 

can reduce the anonymity of the sexual relationship to both the partners involved and the sexual 
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relationship’s visibility to their social networks.  

In turn, the embeddedness of sex partners within the individual’s social network increases 

opportunities for monitoring and social sanctioning by shared network members. In his hallmark 

piece, Coleman (1988) found that network closure—the tendency for individuals in a network to 

have overlapping ties – was associated with reduced engagement in delinquent behaviors 

because of the increased flow of information about alters within the network. By creating open 

channels for information to pass rapidly, closed networks increase the likelihood of sanctioning 

for delinquent behavior from shared alters. Individuals must also consider how the behaviors 

they engage in with their partners could impact their reputation in the broader group given their 

shared acquaintances with partners. Given stigma of engaging in risky sex in the MSM 

community (Peterson et al. 2009), individuals whose sex partners are embedded within their 

social networks may be less likely have unprotected or risky sex because of the potential for 

network members to learn of their private behaviors. With thin dating markets, network closure 

may also jeopardize their ability to find future sex partners if such behaviors damage their 

reputations (Burt 2000; Cook and Emerson 1978).  

Alternatively, individuals whose sex partners are embedded within their social networks 

may be more likely to engage in risky sexual behavior due to the increased trust between partners 

that network closure facilitates. Precisely because network closure improves communication, 

individuals may be more likely to engage in risky sex because they assume they have more 

complete information about these partners. Whereas lack of information about sex partners may 

be a key incentive to have protected sex, individuals may assess the risk of having unprotected or 

risky sex with individuals who are embedded within the same social circles as being lower 

because of increased familiarity or assumptions that these partners will engage in the same 
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behaviors as their friends. Risk compensation is prevalent in sexual encounters and among 

MSM. Individuals who perceive that HIV antiretroviral treatment would decrease the likelihood 

of HIV transmission report higher rates of unprotected sex, net of HIV status (Cassell et al. 

2006). Similarly, public health scholars have found that the perception that prevention methods 

reduce HIV risk is associated with increased inconsistency in their usage (Foss et al. 2003). 

Consequently, the safer individuals perceive their partners to be, the greater their likelihood of 

engaging in risky sex. For these reasons, the second hypothesis I test is that: 

 
H2: The embeddedness of the sexual network within the individual’s social network will 
be significantly related to the individual’s level of risky sex. 
 

 
Multiplex Sexual Relationships. Aside from how individuals meet their sex partners and 

how these partners are embedded within their social networks, the multiplexity of an individual’s 

relationships with their sex partners may influence levels of intimacy and risky behavior. 

Multiplex relationships are those in which the individual is linked to an alter through more than 

one type of relationship (Skvoretz and Agneessens 2007). In the case of sex partners, a partner 

with whom the individual only has a sexual relationship would be considered a uniplex tie, 

whereas a sex partner who is also the individual’s friend or co-worker would be a multiplex tie 

(see Fujimoto and Valente 2015). In studies of social support, greater multiplexity with 

confidants is associated with a wider range of social support receipt (Verbrugge 1979; Wellman 

1992). Multiplex friendships—e.g., friends who are also classmates and teammates—are 

similarly associated with reduced engagement in risky health behaviors (Krohn, Massey, and 

Zielinski 1988).  

Conceptualizing the sex network as a social environment, the risks one is willing to take 

in a sexual encounter are likely different for individuals whose partners are also confidants. First, 
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like sex partners who are embedded with the individual’s social network, an individual is likely 

to have access to more complete information about a partner’s health status, other partners, and 

sexual behaviors when this partner is also considered a confidant. Second, an individual may be 

more invested in the health of a partner whom he considers to be a close friend. Finally, when an 

individual names a sex partner as a confidant, this duality of roles may reflect a qualitatively 

different type of relationship (ex: long-term romantic or “friends with benefits” vs. casual sex). 

Aggregated to the network level, a high proportion of sex partners named as confidants may 

proxy an individual’s tendency to engage in more intimate sexual relationships, which may also 

be associated with other risk factors, including concurrency and unprotected sex. Much research 

on risk behavior among MSM finds that unprotected sex is most likely to occur in committed 

relationships, as unprotected sex can signal emotional commitment (Hoff et al. 2012; B. 

Mustanski, Newcomb, and Clerkin 2011) and monogamy (or negotiated monogamy) lowers the 

perceived risks of disease transmission. Despite higher levels of unprotected sex, Choi et al. 

(2007) find that men with at least one sex partner who is also a confidant experience reduced risk 

of syphilis. In this way, multiplex ties may not decrease an individual’s likelihood of engaging in 

unprotected sex, but may curtail other risky behaviors, such as concurrency and substance use 

during sex, that are associated with disease transmission. Therefore, the third hypothesis I test is 

that: 

H3: The multiplexity of the sexual network will be significantly related to the 
individual’s level of risky sex. 

 
 
DATA AND ANALYSIS 

The data used for this study are from Waves 1 & 2 of UConnect, a respondent driven sample of 

young, black MSM in Chicago, collected in 2013-2015. At Wave 1, 618 YBMSM completed the 



 

 99 

Wave 1 questionnaire, which surveyed them on their health behaviors, social networks, sexual 

networks, and HIV status. RDS chains of up to 13 waves in length, with a mean of 2.3 recruits 

per participant, were generated. Respondents were eligible for the study if they identified as 

black or African American, were born male, were between 16 and 29 years old inclusive, 

reported at least one male sex partner within the last 24 months, resided or spent most of their 

time in the Black community area, and gave informed consent at the time of the interview. 

Respondents were compensated $60 for their participation and an additional $20 for each 

successful recruit. Wave 2, administered 9 months later in 2014-2015, had an 84% retention rate, 

with 525 of the original respondents completing the Wave 2 survey.  

 

Risky Sexual Behavior 

The overarching phenomenon to be explained here is risk in sexual behavior. I measure this 

several ways. First, I examine risk-reduction practices. At both Waves 1 and 2, HIV-negative 

respondents and respondents who did not know their HIV status were asked, “What, if anything, 

are you doing to reduce your risk of getting HIV/AIDS?” Respondents were then asked to select 

all risk reduction strategies they had engaged in from the following options: 

- stayed with one partner 
- reduced number of partners 
- used condoms more often 
- only had sex with people who don't use drugs 
- asked partners about their HIV status 
- avoided sex with people who are HIV+ 
- only had oral sex; 
- avoided anal sex 
- avoided being the “bottom” or passive in anal sex 
- only have sex with people who look healthy 
- used PrEP (pre-exposure prophylaxis) 
- used PEP (post-exposure prophylaxis) 
- other (specify) 
- none 
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Excluding the “none” option, I take the sum of the number of risk reduction strategies the 

individual engaged in at each survey wave. I also separately predict the likelihood of engaging in 

the three most common risk reduction behaviors—staying with one partner, reducing the number 

of partners, and using condoms more frequently. I limit the longitudinal analysis to those 

respondents who report that they had never been diagnosed with HIV at Wave 1 and who are not 

diagnosed as HIV-positive between waves because HIV-positive individuals are not asked risk 

reduction questions. 

 For robustness, I consider unprotected sex. At each wave, all respondents who reported at 

least one sexual network partner (regardless of HIV status) were asked whether they had engaged 

in condomless sex with each partner they named. I measure unprotected sex as a binary indicator 

of whether the respondent named at least male or transgender sex partner with whom they 

engaged in unprotected anal intercourse. 47% of respondents in the final sample at Wave 1 

named one or more partners with whom they had unprotected sex.  

 

Sex Market Strategies 

At Wave 1, respondents were asked the number of partners with whom they had oral, anal, or 

vaginal sex in the last six months. If they listed at least one partner, they were then asked 

additional questions about each of their (up to) six most recent sexual partners.  For each partner, 

respondents were asked “How did you meet [NAME] leading up to the first time you had sex?  

Was that through somebody else you both knew, through a phone or internet program or site, or 

some other way?” If the respondent answered “some other way,” they were then asked “Where 

did you meet [NAME] for the first time?” Respondents who reported that they met through a bar, 

dance group, social event, bar, night club, dance club, outdoors, cruising, park, “public,” 
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bathroom, private (house party), or sex party were coded as meeting in a sex venue. Partners who 

met the respondent through a mutual friend/acquaintance were coded has “network 

introductions” and partners who met the respondent through the internet, phone or mobile service 

were coded as “mobile introductions.” The proportion of partners met through each type of 

introduction was calculated by taking the number of partner met through a given type, divided by 

the total number of partners in the respondent’s sexual network. 

 

Social Network Embeddedness 

At Wave 1, for each sexual partner named in the sexual network, respondents were asked 

whether each partner knew the respondent’s family, defined as their “parents or brothers or 

sisters,” and, separately, whether each partner knew the respondent’s close friends. I create an 

variable that scales the proportion of the respondent’s network that knew the respondent’s 

friends with the proportion of the respondent’s network that new the respondent’s family (alpha 

= .72). Higher values indicate that greater embeddedness of the respondent’s sex partners with 

his social network.  

 

Multiplex Sex Partners 

For each partner the respondent names in the sexual network, the respondent is asked whether 

they also nominated the same person as a confidant in the social network roster collected earlier 

in the survey. The sum of sexual partners who are also named as confidants is divided by the 

total number of sexual network partners to calculate the proportion of multiplex sexual partners 

in the respondent’s sexual network. 
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Other Covariates 

In addition to measures of the social embeddedness of the individual’s sexual network, I also 

control for demographic variables capturing the respondent’s income, age (years), sexual 

orientation, and HIV status at Wave 1. To capture income, I include a binary indicator of 

whether the respondent’s income is below $20,000 per year (1 = yes). I also include a categorical 

variable of whether the respondent identifies as gay (baseline category), bisexual, or “other.” 

Due to the small number of respondents identifying as straight (< 2% of the sample), I combine 

these respondents with the other category. I additionally control for the respondent’s HIV status 

at Wave 1 with a binary indicator of whether the respondent has ever been diagnosed with HIV. 

To adjust for how the individual’s romantic relationship involvement may influence behaviors 

with sex partners, I adjust for whether the respondent reported that he was in a romantic 

relationship at the time of Wave 1 interview (0 = not in a relationship; 1 = in a relationship with 

a man, woman, or transgender woman). To adjust for the respondent’s number of sexual 

partners, I include a measure of the size of the respondent’s sexual network at Wave 1. Finally, I 

include a lagged measure of the dependent variable in all regressions to adjust for the 

respondent’s baseline engagement in risk behaviors.  

 

Analytic Strategy 

To adjust for attrition between waves, I multiple the Volz-Heckathorn RDS weights (Volz and 

Heckathorn 2008) that adjust for sampling structure by the inverse probability of being retained 

in the Wave 2 sample (Morgan and Todd 2008). I predict respondent retention in Wave 2 with 

measures of depression, homelessness, sexual orientation, low-income status, number of sexual 

partners and previous HIV program involvement. This procedure gives disproportionate weight 
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to those individuals in the Wave 2 sample who most closely resemble those respondents who 

dropped out of the study between survey waves. I use multivariate logistic regression for all 

binary outcomes and longitudinal multivariate Poisson models for the number of risk reduction 

strategies the respondent has utilized, controlling for a lagged measure of the dependent variable 

in each model. The variance of the count variable shows no evidence of over-dispersion, 

indicating that a Poisson rather than negative binomial model specification is most appropriate 

for the data. Coefficients are reported as odds ratios (OR) for logistic regressions and incident 

rate ratios (IRR) for Poisson models. 

 

RESULTS 

Sexual risk behavior engagement in the final sample is prevalent at Wave 1 (Table 3.1). 47% of 

respondents name at least one male or trans sex partner with whom they have had condomless 

sex and HIV-negative respondents utilize 2.38 risk reduction strategies on average to reduce the 

likelihood of contracting HIV. The most commonly employed strategies to limit HIV risk were 

using condoms (80% of HIV negative respondents in the final sample), staying with one partner 

(33%), and reducing the number one’s number of sexual partners (32%).  The men in the sample 

are 22.93 years-old on average, and 83% are low-income. Most men (64%) identify as gay and 

26% report having been diagnosed with HIV prior to the Wave 1 interview. On average, men 

named 2.54 sexual partners in the last six months on average and roughly one quarter (22%) of 

respondents were in romantic relationships at Wave 1.  

Turning to trends in the social embeddedness of men’s sexual networks, Figure 3.3 

illustrates the percentage of the final sample with that named at least one socially embedded sex 

partner by type of embeddedness. Over 70% of the final sample names at least one partner who 
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knows their friends or who knows their family, and 33% have at least one sex partner whom they 

also nominated as a confidant. The most common way individuals met their partners was met 

through friends. 56% of respondents had at least one sex partner who they met through a shared 

contact relative to 49% of respondents who met at least one partner through the internet and 33% 

of respondents who met at least one partner at a sex venue, such as bar or party.  These trends 

similarly reflected in the descriptive results that average sex market strategies, embeddedness 

and multiplexity across the individuals’ entire sexual networks (Table 3.1). On average, 

individuals’ sexual networks had an embeddedness score of .58, indicating that respondents 

sexual networks tend toward knowing more rather than less of the individuals’ social networks, 

and named 20% of their sex partners as confidants. Similarly, respondents met 34% of their 

sexual partners through mutual friends, compared to 33% of partners met through the internet, 

and 17% met through sex venues.6  

--- Table 3.1 about here --- 

--- Figure 3.1 about here --- 

 Risk reduction trends among HIV-negative respondents show strong evidence of being 

influenced by the sex markets in which individuals meet their partners, the level of social 

embeddedness of their networks, and the proportion of multiplex sex ties the have (Table 3.2). 

The higher proportion of sex partners individuals meet through the sex venues, the fewer risk 

reduction practices they report (Model 1). Individuals who met all of their partners through sex 

venues reported risk reduction practices at a 33% lower rate (IRR = .67; p < .05) than individuals 

                                                
6 Note that percentages do not add to 100% because these partner search strategies do not 
represent the universe of sex markets visited. An additional 16% of sex partners were met 
through other ways, including at work, at church, and through a plethora of open response 
answers provided by respondents. However, due to the few number of partners named in “other” 
ways and the diversity of ways provided, these additional strategies are not analyzed in this 
paper. 
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who met none of their partners in this type of sex market. However, it is not only where 

individuals met their partners, but also how these partners are embedded within their social 

networks that shapes engagement in risk reduction. Sex partners’ higher social embeddedness is 

strongly, positively associated with the number of risk reduction practices named (IRR = 1.36; p 

< .05), indicating that greater overlap between the social and sexual networks associated with 

safer sexual behavior (Model 2). Similarly, the proportion of multiplex sex partners is positively 

associated with the number of risk reduction strategies that individual names (IRR = 1.24; p < 

.05), suggesting that both sex partners’ relationships with the individual as well as with his 

friends are important predictors of safe sex. Supplementary analyses demonstrate that the 

substantive results are nearly identical across models that do and do not adjust for risky sexual 

behavior at Wave 1, suggesting that the observed relationships between sex markets visited and 

risk reduction are not merely reflective of a selection process wherein individuals desiring riskier 

sex choose into anonymous venues to find their partners. 

 Taking sex markets, social embeddedness, and tie multiplexity together in Models 4 & 5, 

the results demonstrate that there are diminishing returns to the protective effect of naming sex 

partners as confidants once the embeddedness of the sexual network is accounted for.  The 

interaction term between the sexual network embeddedness and the proportion of sex partners 

named as confidants suggests that the protective effect of embeddedness operates differently for 

individuals who name many versus few of their sex partners as confidants (IRR = - .49; p < .10). 

To assist with interpretation, Figure 3.4 illustrates the relationship between social embeddedness 

and tie multiplexity of the individual’s network for risk reduction behavior, holding all other 

covariates at their mean. When men’s sexual networks are highly socially embedded, the 

proportion of their sex networks they name as confidants does not appear to influence the 



 

 106 

number of risk reduction strategies they take. However, for men with non-embedded sexual 

networks, the proportion of their sex partners they name as confidants is strongly associated to 

their risk reduction behaviors. A greater proportion of sex partners named as confidants is 

associated with a higher number of risk reduction strategies when the sex network also 

demonstrates low levels of social embeddedness,  

---- Table 3.2 about here ---- 

---- Figure 3.4 about here ---- 

 

 When examining trends in the likelihood of utilizing specific risk reduction practices 

(Table 3.3), it appears that although using condoms more frequently is the most commonly cited 

risk reduction practice, it is least sensitive to the social embeddedness and multiplexity of the 

sexual network. Rather, whether respondents used condoms more frequently at Wave 1 and the 

proportion of sex partners they met through friends were the strongest predictors of increased 

condom use (OR = 3.81, p <.01 and OR = 7.66, p< .01 respectively). However, the more socially 

embedded one’s sexual network is, the more likely he is to report staying with one partner (OR = 

4.28 , p < .05).  The social embeddedness of the sexual network also positively trends with 

likelihood of limiting one’s number of sex partners to reduce HIV acquisition, however it does 

not reach significance at the 95% confidence level (OR = 2.67, p = .052). The proportion of 

multiplex partners displays a similar relationship with staying with one partner to reduce HIV 

risk (OR = 2.40, p < .10), but is a poor predictor of other risk reduction practices. Taken 

together, these results suggest that individuals whose sexual networks that are more greatly 

comprised of partners who know their friends, and to some extent who are friends themselves, 

are likely to limit their risk by engaging in different types of sexual relationships rather than 
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different behaviors within these relationships. That is, rather than using condoms more 

frequently, men with more socially embedded sexual networks are more likely to limit their risk 

by reducing concurrency (i.e., staying with one partner) and by reducing their total number of 

partners. Because analyses adjust for individuals’ relationship status, these results indicate that 

the embeddedness of individuals’ sexual networks matter for risk-reduction above and beyond 

whether the respondent’s romantic relationship status. 

--- Table 3.3 about here ---- 

 

 These trends are also reflected in supplementary analyses predicting the likelihood of 

having unprotected anal intercourse with at least one male or trans partner and having at least 

one sexual network alter with concurrent relationships among all respondents, regardless of HIV 

status (Appendices 3.1 & 3.2). Whereas the social embeddedness of the sexual network fails to 

predict the likelihood of having unprotected partners, it is a strong negative predictor of the 

likelihood of having at least one sex partner with concurrent relationships (OR = .40; p < .05). 

Individuals whose sex partners are completely embedded within their social networks are 60% 

less likely to have one or more sex partners with concurrent relationships, relative to individuals 

whose sex partners know neither their close friends nor the family. These results corroborate 

main analyses that show that the protective effects of the social embeddedness of sexual 

networks are more pronounced on the types partners and relationships individuals select, rather 

than the behaviors within those relationships. 

 

DISCUSSION  

Romantic and sexual practices are among the most intimate behaviors we engage in. While 
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previous work has investigated the role of social networks for romantic partner choice and 

relationship outcomes (Bearman et al. 2004; Behler 2016; Felmlee 2001; Laumann et al. 2004; 

Sprecher 1998), less is known about how social environments in which sexual ties are initiated 

and in which individuals navigate both their social and sexual relationships are associated with 

trends in risk behaviors. This paper makes two key contributions the literature on social 

networks, sexual behavior, and health outcomes. First, I find that overlap between social and 

sexual networks is common. The majority of individuals have at least one recent sexual partner 

who knows their friends and/or family, and meeting through friends remains one of the most 

popular ways that individuals are introduced to their sex partners, even with the rising 

prominence of the internet as a virtual matchmaker (see Rosenfeld and Thomas 2012). Secondly, 

I find that engagement in HIV risk reduction practices is seldom independent from the social 

characteristics of the sexual network. Rather, the social spaces in which individual meet their 

partners and the extent to which these partners to know their close friends and family influence 

their levels of sexual risk taking.  

 My results provide evidence that the more often individuals meet their partners through 

anonymous means, the fewer risk reduction strategies they engage in and the more likely they are 

to have unprotected sex. The greater proportion of partners HIV-negative individuals met at sex 

venues, such as bars and clubs, the fewer precautions they took to prevent HIV infection. 

Additionally, the greater proportion of sex partners individuals met through online and mobile 

sites, the more likely they were to report having unprotected sex. In this way, the anonymity of 

the sex markets in which individuals shop for their sex partners appear to shape the levels of risk 

reduction they are willing or able to engage in (Laumann et al. 2004). One explanation for these 

results is that the normative social environments of mobile dating sites and sex venues are more 
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conducive to risky sex. If individuals are less likely to be socially monitored and sanctioned in 

these spaces because they draw clients from disparate networks and communities, then they may 

be less likely to adhere to risk reduction norms due to the limited social pressure to practice safe 

sex (Kreager and Haynie 2011). To this end, if risky sex occurs on premise, then spending time 

in these environments may normalize risky sexual behaviors through repeated exposures. Recent 

epidemiological literature finds that individuals who use online dating sites and who are active in 

the gay clubbing scene are more likely to engage in a variety of risk behaviors, including club 

drug and sex drug use (Grov et al. 2013; Parsons and Halkitis 2002). Thus, anonymous sex 

markets also encourage additional types of risk behavior that subsequently reduce engagement in 

safe sex.  

 Separate from how individuals met their sex partners, how these partners were embedded 

in individuals’ social networks influenced both the number and type of HIV risk reduction 

strategies they practiced. The more embedded an individual’s sex partners were with their friends 

and family, the greater number of prevention strategies he reported. Similarly, the greater 

proportion of the individual’s sexual network that he also named as a confidant predicted 

increased engagement in risk reduction practices.  In line with theories of informal social control 

and density, individuals whose sex partners are embedded within their social networks may 

experience greater pressure to practice safe sex because of the network closure between their 

friends and sex partners (Burt 2000; Coleman 1988). This overlap is salient for two key reasons. 

Firstly, shared confidants can limit the range of norms and expectations about safe sex to which 

an individual and his partners are exposed. As a result, deviance from these norms may be more 

costly than in networks where there is little overlap between the normative expectations an 

individual and his sex partners are held to (see Harding 2007). Secondly, network closure 
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facilitates communication flow between all parties, increasing the likelihood that the information 

about one’s sexual behaviors will reach others in the network (Burt 2000). The potential for 

information diffusion is important considering that individuals are unlikely to be sanctioned by 

friends for risky sex if their friends are unaware of their sexual behaviors. Further, given the high 

frequency with which these men meet their sex partners through friends, it is important to 

consider how their sexual behaviors with past partners may jeopardize relationships with future 

partners due to shifts in reputational status (Cook and Emerson 1978). Partner choices in this 

community are constrained by thin dating markets and thus individuals must consider how their 

behaviors with prior (or current) partners may impact their ability to find future partners if the 

behaviors in which they engage are stigmatized.  

The tendency for social embeddedness and partner multiplexity to increase engagement 

in risk reduction practices may also indicate that respondents with these network configurations 

are more likely to be in longer-term, monogamous relationships with their sex partners. 

Romantic and sexual script theories (at least among heterosexuals) suggest that the social 

embeddedness of the sexual partners is a key step in romantic relationship progression (Meier 

2007; O’Sullivan et al. 2007). Further, two of the most common forms of risk reduction are 

limiting one’s number of sexual partners and staying with one sexual partner, which are similarly 

harbingers of monogamous romantic relationships. Individuals who have named a high number 

of sex partners are both friends and knowing their friends and family may thus have qualitatively 

different types of relationships with these partners.  Consequently, the relationship between 

multiplexity and risk reduction practices may proxy the protective effects of romantic 

relationships compared to causal sex relationships. 

 My results also suggest that the protective effect of having multiplex partners may be 
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contingent on how socially embedded these partners are. When an individual’s sexual network is 

largely separate from their social network—e.g., one’s sexual partners share few ties with 

confidants—whether the individual considers his sex partners to be confidants plays a strong role 

in the number of risk reduction strategies he utilizes. However, as these partners are increasingly 

embedded within his social network, his own conception of them as confidants matters 

substantially less for risk reduction practices. This trend suggests that friends’ and family’s 

monitoring is a stronger influence on the individual’s risk behaviors than the depth of his 

relationship with his sexual partners. Individuals may rely more on their interpersonal 

relationships with sex partners to guide their sexual behaviors when information or monitoring 

from social networks is absent. To this end, these results complicate theories of risk 

compensation in sexual behavior (Cassell et al. 2006; Foss et al. 2003), as one would expect the 

greatest precautions to be taken with partners about whom the individual personally has less 

information.     

 Another important finding from this work is that the social embeddedness of the sexual 

network is a poor predictor of condom use despite its positive relationship with other forms of 

risk reduction.  These results align with extant epidemiological work that finds that that condom 

use is less common in romantic relationships and among couples with monogamous or 

negotiated safety agreements (Hoff et al. 2012; Mustanski et al. 2011). The social embeddedness 

of one’s sexual network may proxy commitment, as traditional relationship scripts among young 

adults typically include events in which a partner is introduced to one’s friends and family 

(Behler 2016; O’Sullivan et al. 2007). To this end, unprotected sex in committed relationship can 

used to signal intimacy and trust in one’s partner. Alternatively, individuals may perceive 

encounters with partners who are socially embedded as being less risky and therefore use 
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condoms less. 

 Despite its contributions, this paper has several limitations. Although the longitudinal 

data enable a rigorous examination of network effects on behavior, there remain potential issues 

of reverse causation. In particular, if individuals fear that risky sexual behaviors will be socially 

sanctioned, then they may intentionally segregate their sex partners from their friends and avoid 

using friends as an intermediary through which to meet partners. This strategic separation is in 

line with rational actor approaches of social network dynamics (e.g., Burt 2000) and merits 

further investigation.  Additionally, while I adjust for sexual orientation and romantic 

relationship status, there may also be additional factors, such as whether one is out to their 

friends and family, that influence both the overlap between one’s social and sexual networks as 

well as the number of risk reduction strategies utilized. While there is mixed evidence regarding 

whether individuals who have not shared their sexual orientation with confidants are more likely 

to engage in risky sex (Millett et al. 2005), they are likely to utilize different partner search 

methods than individuals who are out (Laumann et al. 2004), which may differentially position 

them to meet safe sex partners and shape their exposure to risky sexual environments. Finally, 

while this paper conceptualizes embeddedness an overlap between the individual’s social and 

sexual networks, a limitation of the data is that the relationships between these alters are 

constructed from egocentric reports, i.e., the individual’s perception that these ties indeed exist. 

Monitoring and informal social control may be enhanced or attenuated based on whether both the 

individual and his partners perceive this network closure. Future work leveraging dyadic data on 

sex partners’ social networks (Kennedy et al. 2015) and actor-partner interdependence models 

(APIM) would improve knowledge in this area (see Kreager and Haynie 2011). 
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CONCLUSION 

Individuals’ private sexual behaviors are informed by the broader social and sexual networks in 

which they are embedded. Even with the rise of online dating, friends remain an important way 

through which individuals meet their sex partners. My results demonstrate that individuals’ 

sexual behaviors are seldom isolated from the network contexts in which their sexual 

relationships are initiated and unfold. The social embeddedness of individuals’ sexual networks 

appears to impact not only the risk behaviors they engage in, but also the types of sexual 

relationships that ensue. This work contributes to the longstanding debate on how social 

networks shape health behaviors and suggests that the structural configuration of individuals’ 

social and sexual relationships may influence the strategies and degree to which they manage 

health risks. Interventions seeking to reduce risky sexual behavior within vulnerable populations 

are unlikely to be successful without acknowledging how these individuals’ intertwined social 

and sexual networks impact their engagement with prevention practices.  
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FIGURES 
 
 

Figure 3.1: Flow chart of types of socially embedded sexual networks. 
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Figure 3.2: Structural typologies of socially embedded sexual networks. 
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Figure 3.3: Trends in types of introductions, social embeddedness, and multiplexity of sex 
partners across the full analytic sample (N = 456) UConnect, 2013-2015.  
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Figure 3.4: Predicted number of risk reduction strategies utilized by HIV-negative respondents 
across levels of sexual network social embeddedness and levels of multiplexity (n = 310) 
UConnect, 2013-2015. 
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TABLES 
 

Table 3.1: Descriptive statistics of HIV-negative (n =310) and full analytic sample (N = 456), 
UConnect 2013-2015  
   

  

Mean (SE) Mean (SE)
Sex Markets

Proportion sex network met through network 0.37 (0.03) 0.34 (0.03)
Proportion sex network met online 0.27 (0.03) 0.33 (0.03)
Proportion sex network met in sex venue 0.18 (0.02) 0.17 (0.02)

Overlap
Social embeddedness 0.57 (0.03) 0.57 (0.26)

Multiplexity
Proportion sex network named as confidants 0.17 (.02) 0.21 (0.02)

Demographics
Age 22.39 (0.36) 22.93 (0.32)
Low income (1 = yes) 0.84 (0.04) 0.83 (0.03)
Diagnosed HIV+ (1=yes) -- -- 0.26 (0.04)

Sexual Orientation
Gay (ref.) 0.57 (0.05) 0.64 (0.03)
Other 0.08 (0.02) 0.07 (0.02)
Bisexual 0.35 (0.04) 0.29 (0.03)

Relationship & Network
In a relationship 0.42 (0.05) 0.42 (0.04)
Size of sexual network 2.47 (0.10) 2.54 (0.10)

Dependent variable
Number risk reduction strategies (W2) 1.99 (0.08) -- --
Number risk reduction strategies (W1) 2.38 (0.09) -- --

Risk reduction type
Stayed with one partner (W1) 0.33 (0.03) -- --
Had fewer sexual partners (W1) 0.32 (0.05) -- --
Used condoms (W1) 0.80 (0.04) -- --

HIV-Negative Full Sample 
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Table 3.2: Poisson Model of Sexual Network Social Overlap Predicting Number of Risk Reduction Strategies Among HIV-Negative 
Respondents at Wave 2 (n = 310), UConnect 2013-2015. Coefficients expressed as incident rate ratios (IRR). 
 
 

IRR (CI) IRR (CI) IRR (CI) IRR (CI) IRR (CI)
Sex Markets

Proportion sex network met through network1.18 (0.93 - 1.48) 1.16 (0.91 - 1.48) 1.14 (0.90 - 1.45)
Proportion sex network met online 0.95 (0.76 - 1.18) 0.99 (0.82 - 1.21) 1.00 (0.83 - 1.21)
Proportion sex network met in sex venue0.66** (0.51 - 0.86) 0.68** (0.54 - 0.86) 0.67** (0.53 - 0.85)

Overlap
Social embeddedness 1.36* (1.01 - 1.81) 1.22 (0.93 - 1.59) 1.34* (1.05 - 1.71)

Multiplexity
Proportion sex network named as confidants 1.24* (1.03 - 1.49) 1.17+ (0.97 - 1.41) 2.20+ (0.94 - 5.14)

Interaction
Embedded * Sex friends 0.49†

Demographics
Age 1.01 (0.98 - 1.04) 1.01 (0.97 - 1.05) 1.01 (0.97 - 1.04) 1.01 (0.98 - 1.05) 1.01 (0.98 - 1.05)
Low income 1.12 (0.90 - 1.39) 1.07 (0.87 - 1.31) 1.05 (0.85 - 1.30) 1.14 (0.92 - 1.41) 1.13 (0.91 - 1.39)
Diagnosed HIV+ -- -- -- -- -- -- -- -- -- --

Sexual Orientation
Gay (ref.) -- -- -- -- -- -- -- -- -- --
Other 0.79 (0.49 - 1.27) 0.83 (0.51 - 1.35) 0.81 (0.51 - 1.28) 0.84 (0.50 - 1.39) 0.84 (0.51 - 1.38)
Bisexual 0.87+ (0.74 - 1.03) 0.91 (0.75 - 1.10) 0.91 (0.75 - 1.10) 0.91 (0.76 - 1.09) 0.89 (0.75 - 1.06)

Relationship & Network
In a relationship 1.07 (0.90 - 1.28) 1.02 (0.84 - 1.23) 1.03 (0.87 - 1.22) 0.99 (0.83 - 1.19) 0.98 (0.83 - 1.16)
Size of Sexual Network 1.00 (0.94 - 1.07) 1.02 (0.95 - 1.09) 1.00 (0.95 - 1.06) 1.02 (0.95 - 1.09) 1.02 (0.95 - 1.09)

Lagged DV
Risk reduction W1 1.08 (0.97 - 1.21) 1.08 (0.97 - 1.19) 1.08 (0.97 - 1.21) 1.07 (0.97 - 1.19) 1.07 (0.97 - 1.19)

Constant 1.26 (0.47 - 3.40) 1.11 (0.36 - 3.45) 1.36 (0.50 - 3.75) 0.97 (0.32 - 2.91) 0.92 (0.30 - 2.80)

Observations
** p<0.01, * p<0.05, + p<0.10

310 310 310 310 310

Model 1 Model 2 Model 3 Model 4 Model 5
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Table 3.3: Logistic Regression of Sexual Network Social Overlap Predicting Likelihood of Risk 
Reduction Type at Wave 2 (n = 310), UConnect 2013-2015. Coefficients expressed as odds 
ratios (OR). 
 

 
 
  

OR (CI) OR (CI) OR (CI)
Sex Markets

Proportion sex network met through network0.53 (0.10 - 2.81) 0.43 (0.13 - 1.47) 7.66*** (2.41 - 24.33)
Proportion sex network met online 0.59 (0.18 - 1.97) 0.93 (0.36 - 2.40) 1.00 (0.24 - 4.22)
Proportion sex network met in sex venue0.73 (0.20 - 2.70) 0.48 (0.13 - 1.82) 0.31+ (0.08 - 1.23)

Overlap
Social embeddedness 4.28* (1.40 - 13.10) 2.67+ (0.99 - 7.18) 1.59 (0.41 - 6.10)

Multiplexity
Proportion sex network named as confidants2.40+ (0.98 - 5.88) 1.06 (0.20 - 5.69) 1.40 (0.37 - 5.34)

Demographics
Age 1.02 (0.92 - 1.15) 1.08 (0.97 - 1.20) 1.01 (0.89 - 1.14)
Low income 0.74 (0.23 - 2.44) 1.30 (0.47 - 3.58) 0.38+ (0.14 - 1.03)
Diagnosed HIV+ -- -- -- -- -- --

Sexual Orientation
Gay (ref.) -- -- -- -- -- --
Other 1.00 (0.37 - 2.75) 1.03 (0.11 - 9.28) 0.55 (0.14 - 2.22)
Bisexual 0.57 (0.11 - 2.98) 0.93 (0.41 - 2.12) 0.55 (0.22 - 1.38)

Relationship & Network
In a relationship 1.69 (0.55 - 5.18) 0.94 (0.42 - 2.10) 0.87 (0.47 - 1.62)
Size of sexual network 1.21 (0.85 - 1.71) 1.09 (0.94 - 1.26) 1.11 (0.76 - 1.62)

Lagged DV
Risk reduction W1 type 1.12 (0.25 - 5.07) 3.33*** (1.89 - 5.86) 3.81** (1.78 - 8.17)

Constant 0.06 (0.00 - 1.92) 0.02* (0.00 - 0.44) 1.82 (0.04 - 88.13)
N
** p<0.01, * p<0.05, + p<0.10

Stayed with one partner Had fewer sexual partners Used condoms

310 310 310
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APPENDICES 
 

Appendix 3.1: Logistic Regression Models Predicting Likelihood of Having At Least One Unprotected Male or Transgender Sexual 
Partner at Wave 2, (N = 456) UConnect 2013 – 2015. Coefficients expressed as odds ratios (OR). 
 

  

OR (CI) OR (CI) OR (CI) OR (CI)
Sex Markets

% sex network met through network 0.93 (0.41 - 2.08) 1.07 (0.50 - 2.32)
% sex network met online 2.48** (1.33 - 4.61) 2.49** (1.35 - 4.59)
% sex network met in sex venue 1.05 (0.32 - 3.45) 1.04 (0.32 - 3.40)

Overlap
Social embeddedness 0.56 (0.24 - 1.28) 0.53 (0.21 - 1.29)

Multiplexity
% sex network named as confidants 1.97 (0.81 - 4.81) 2.26 (0.84 - 6.02)

Demographics
Age 1.05 (0.97 - 1.13) 1.05 (0.97 - 1.13) 1.06 (0.99 - 1.13) 1.05 (0.97 - 1.13)
Low income 1.43 (0.63 - 3.23) 1.48 (0.66 - 3.30) 1.57 (0.73 - 3.39) 1.47 (0.63 - 3.46)
Diagnosed HIV+ 0.83 (0.42 - 1.63) 0.96 (0.49 - 1.90) 0.87 (0.45 - 1.68) 0.78 (0.38 - 1.57)

Sexual Orientation
Gay (ref.) -- -- -- -- -- -- -- --
Other 1.31 (0.34 - 4.99) 1.25 (0.33 - 4.74) 1.37 (0.35 - 5.33) 1.27 (0.34 - 4.70)
Bisexual 0.38** (0.22 - 0.67) 0.39** (0.22 - 0.68) 0.41** (0.24 - 0.71) 0.38*** (0.22 - 0.65)

Relationship & Network
In a relationship 1.41 (0.80 - 2.52) 1.73+ (1.00 - 2.99) 1.23 (0.68 - 2.25) 1.31 (0.75 - 2.27)
Size of sexual network 1.22* (1.03 - 1.44) 1.19+ (0.97 - 1.47) 1.33** (1.12 - 1.58) 1.22+ (0.99 - 1.50)

Lagged DV
Unprotected sex 2.31** (1.26 - 4.22) 2.56** (1.38 - 4.74) 2.53** (1.40 - 4.59) 2.35** (1.28 - 4.30)

Observations 456 456 456 456 456 456 456 456
** p<0.01, * p<0.05, + p<0.10

Model 1 Model 2 Model 3 Model 4
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Appendix 3.2: Logistic Regression Models Predicting Likelihood of Having At Least One Male or Transgender Sexual Partner with 
Concurrent Sexual Partners at Wave 2, (N = 456) UConnect 2013 – 2015. Coefficients expressed as odds ratios (OR). 
 

 
 

OR (CI) OR (CI) OR (CI) OR (CI)
Sex Markets

% sex network met through network 2.28* (1.06 - 4.89) 2.67* (1.17 - 6.11)
% sex network met online 3.35* (1.21 - 9.30) 3.37* (1.16 - 9.78)
% sex network met in sex venue 2.41+ (0.84 - 6.91) 2.57 (0.79 - 8.29)

Overlap
Social embeddedness 0.40* (0.18 - 0.88) 0.40* (0.18 - 0.87)

Multiplexity
% sex network named as confidants 0.68 (0.32 - 1.46) 0.81 (0.34 - 1.97)

Demographics
Age 1.00 (0.91 - 1.10) 0.99 (0.90 - 1.09) 1.00 (0.91 - 1.10) 0.99 (0.90 - 1.10)
Low income 1.17 (0.58 - 2.36) 1.21 (0.61 - 2.40) 1.26 (0.66 - 2.39) 1.11 (0.54 - 2.30)
Diagnosed HIV+ 1.25 (0.72 - 2.17) 1.43 (0.82 - 2.48) 1.43 (0.81 - 2.52) 1.35 (0.78 - 2.33)

Sexual Orientation
Gay (ref.) -- -- -- -- -- -- -- --
Other 0.68 (0.19 - 2.40) 0.61 (0.18 - 2.03) 0.65 (0.19 - 2.25) 0.62 (0.19 - 2.09)
Bisexual 0.55** (0.36 - 0.85) 0.50** (0.33 - 0.76) 0.53** (0.35 - 0.81) 0.52** (0.34 - 0.80)

Relationship & Network
In a relationship 0.39** (0.21 - 0.70) 0.50* (0.25 - 0.98) 0.46* (0.22 - 0.96) 0.50+ (0.25 - 1.02)
Size of sexual network 1.22* (1.02 - 1.45) 1.14 (0.93 - 1.39) 1.22* (1.02 - 1.45) 1.10 (0.88 - 1.37)

Lagged DV
Concurrency W1 1.27 (0.68 - 2.36) 1.52 (0.86 - 2.67) 1.39 (0.77 - 2.49) 1.34 (0.70 - 2.55)

Observations 456 456 456 456 456 456 456 456
** p<0.01, * p<0.05, + p<0.10

Model 1 Model 2 Model 3 Model 4




