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Socially Connected Neighborhoods and the Spread  
of Sexually Transmitted Infections

Lauren Newmyer, Megan Evans, and Corina Graif

ABSTRACT Sexually trans mit ted infec tions (STIs) in the United States have been 
increas ing at record lev els and exhibit unequal spa tial pat tern ing across urban pop u la
tions and neigh bor hoods. Research on the effects of res i den tial and nearby neigh bor
hoods on STI pro lif er a tion has largely ignored the role of socially connected con texts, 
even though neigh bor hoods are rou tinely linked by indi vid u als’ move ments across 
space for work and other social activ i ties. We show case how com mut ing and pub lic 
tran sit net works con trib ute to the social spill over of STIs in Chicago. Examining data 
on all  employee–employer loca tion links recorded yearly by the Census Bureau for 
more than a decade, we assess net work spill over effects of local com mu nity STI rates 
on interconnected com mu ni ties. Spatial and net work autoregressive mod els show that 
expo sure to STIs in geo graph i cally prox i mate and socially prox i mate com mu ni ties 
con trib utes to increases in local STI lev els, even net of socio eco nomic and demo
graphic fac tors and prior STIs. These find ings sug gest that geo graph i cally prox i mate 
and socially connected com mu ni ties influ ence one another’s infec tion rates through 
social spill over effects.

KEY WORDS Neighborhood effects • Neighborhood net works • Population 
health • Sexually trans mit ted infec tions

Introduction

Sexually trans mit ted infec tions (STIs) in the United States are occur ring at unprec
e dented lev els. For exam ple, the Centers for Disease Control and Prevention (CDC 
2019) reported that in 2018, chla mydia reached the highest num ber of reported cases 
ever, at 1.8 mil lion cases in 2018; this rep re sents a 3% increase since 2017 and a 19% 
increase since 2014, and is likely an under es ti mate (CDC 2019; Mayer et al. 2012). 
STIs are an impor tant pop u la tion health con cern because they can reflect and repro
duce inequalities. Cases are most highly con cen trated among young adults, racial 
and eth nic minor i ties, and indi vid u als with low income (Adimora and Schoenbach 
2005, 2013; Harling et al. 2014; Thomas and Thomas 1999), and they are dis pro por
tion ately clus tered in urban areas (Adimora and Schoenbach 2005; De et al. 2004; 
Potterat et al. 1985; Risley et al. 2007). Among the fac tors con trib ut ing to this link are 
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inequalities in health care access (Nelson 2002), racially seg re gated sex ual net works 
(Adimora and Schoenbach 2005; Laumann and Youm 1999; Liljeros et al. 2003), and 
res i den tial loca tion (Dembo et al. 2009).

STIs con trib ute to pop u la tion health disparities because untreated infec tions can 
lead to lifethreat en ing com pli ca tions, such as cer vi cal can cer through HPV con trac
tion (Trottier and Franco 2006), as well as other, per ma nent health prob lems (Newton 
and McCabe 2008; Tolnay 1989; Trottier and Franco 2006; Ward and Rönn 2010). 
The life time direct med i cal cost of STIs has been esti mated at sev eral bil lion dol lars, 
with a large pro por tion spent on HIV infec tions (OwusuEdusei et al. 2013). Further, 
high rates of STIs may have impor tant impli ca tions for atrisk pop u la tions’ fer til ity 
lev els (Bongaarts 1978; Tolnay 1989).

Understanding the effects of social, demo graphic, and eco log i cal fac tors on these 
infec tion pat terns and their con tri bu tion to indi vid u als’ risks of con trac tion is cru
cial for decreas ing STI prev a lence (Adimora and Schoenbach 2013; Frieden 2010; 
Grassly et al. 2001). Valuable research exam in ing STI pat terns has begun to account 
for the impor tance of mesolevel fac tors, such as social net works (Bearman et al. 
2004; Kohler et al. 2007; Merli et al. 2015), schools (Jiskrova and Vazsonyi 2019), 
and res i den tial neigh bor hoods (Jennings et al. 2014; Jennings et al. 2012). In par tic
u lar, social and sex ual net works are highly influ en tial in STI trans mis sion (De et al. 
2004; Liljeros et al. 2003; Moody 2002) because these net works can shape sex ual 
part ner ships (Bearman et al. 2004; Kretzschmar and Morris 1996), per cep tions of 
sex ual risk (Kohler et al. 2007; Morris et al. 1995), and con tra cep tive use (Behrman 
et al. 2002; Kohler 1997; Valente et al. 1997).

However, recent work in the neigh bor hood effects lit er a ture has high lighted 
the impor tance of looking beyond res i den tial neigh bor hoods1 and toward activ ity 
 spaces—that is, des ti na tion places of rou tine pop u la tion mobil ity—to bet ter under
stand the dynam ics of selec tion effects, social inter ac tions, and other con tex tual fac
tors that shape health out comes (Browning et al. 2017; Browning et al. 2004; Levy 
et al. 2020; Mat thews and Yang 2013). The con nec tion of neigh bor hoods through 
indi vid u als’ every day mobil ity may con trib ute to spa tially strat i fied STI pat terns by 
influ enc ing fac tors such as dat ing mar kets, norms, atti tudes surrounding sex ual risk, 
and access to med i cal resources (Crosby and Holtgrave 2006; Cubbin et al. 2005; 
Jennings et al. 2014; Singer et al. 2006; White et al. 2017). Although sex ual behav ior 
would not gen er ally be observ able in these net works, we build our study on research 
find ing that even with out being directly observed, social rela tion ships and social con
texts can influ ence sex ual beliefs and behav ior (Browning et al. 2004; Jiskrova and 
Vazsonyi 2019; Upchurch et al. 1999), per cep tions of sex ual risk (Jennings et al. 
2012; Kohler et al. 2007; Morris et al. 1995), and con tra cep tive use (Behrman et al. 
2002; Kohler 1997; Valente et al. 1997). These pro cesses can occur through mul ti ple 
path ways, such as social learn ing, dif fu sion, or role mod el ing of behav iors (Ali et al. 
2011; Kohler 1997; Upchurch et al. 1999). For exam ple, friends might dis cuss their 
con tra cep tion use or STI con trac tion in their social net work, which might encour age 
indi vid u als to adopt an effec tive method to pre vent STIs (Kohler 1997; Morris et al. 

1 We use the terms “neigh bor hood” and “com mu ni ties” inter change ably. Both terms refer to a group of 
peo ple liv ing within a geo graph i cally bounded area. In Chicago, these terms refer to Chicago’s 77 com
mu nity areas.
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1995). Using this foun da tion, we extend these ideas to our anal y sis of com mu nity 
net works and their impli ca tions for STIs.

Our study exam ines the sig nifi  cance of pub lic tran sit net works and work ers’ com
mut ing net works for the shap ing and main te nance of STI pat terns across neigh bor
hoods in the urban set ting of Chicago. We seek to deter mine whether the areas to 
which neigh bor hoods are socially tied are more impor tant for their STI rate than 
the areas they are geo graph i cally nearby. One impor tant the o ret i cal line of debate 
in the neigh bor hood effects research has been the con cep tual defi  ni tion of neigh bor
hoods and under stand ing the spa tial inter ac tion mech a nisms within areas of larger 
geo graphic scales. Some stud ies have focused on the o ret i cal mech a nisms rel e vant 
for smallscale influ ence, such as cen sus blocks or tracts; oth ers have high lighted 
the impor tance of mech a nisms rel e vant for wider con texts, such as counties or 
metro areas, includ ing neigh bor hood effects from socially connected neigh bor hoods 
(Sampson 2012). We expect to find widerscale effects because of pop u la tion mobil
ity flows and the inher ent social inter ac tions and expo sures that form as a result of 
rou tine activ i ties and mobil ity pat terns, such as com mut ing.

Historically, neigh bor hood effects research has high lighted the prob lem of res i
den tial seg re ga tion and the con cen tra tion of social dis ad van tage and vul ner a bil ity. 
However, recent work by Hall et al. (2019) high lighted impor tant dif fer ences between 
night time seg re ga tion (res i den tial) and day time seg re ga tion (based on com mut ers’ 
work loca tion). Our approach builds on and extends this work by focus ing on con
nec tiv ity across social space, above and beyond spa tial seg re ga tion. Our study thus 
high lights the impor tance of looking beyond res i den tial and geo graph i cally prox i
mate neigh bor hoods to under stand neigh bor hood effects by con sid er ing the effects of 
socially connected neigh bor hoods.

We build on past research by exam in ing the struc tural net works that spread infec
tious dis eases across Chicago. We adopt a dynamic spa tial regres sion approach to 
assess how STIs spill over from geo graph i cally con tig u ous neigh bor hoods and com
mut ing and pub lic tran sit net works. By exam in ing com muter mobil ity and pub lic 
tran sit net works, the cur rent study draws on existing approaches focused on spill
overs among geo graph i cally prox i mate places. Further, the study advances the lit er
a ture by being the first, to our knowl edge, to assess two key struc tural mech a nisms 
poten tially under ly ing spill over effects (in this case, social spill overs) that feed into 
and amplify the dif fer en tial clus ter ing of health prob lems across urban space.

Literature Review

A Social Epidemiological Approach to STIs

A social epi de mi o log i cal approach to health turns the focus from the indi vid ual to 
indi vid u als’ larger social con text to bet ter under stand health pat terns. These envi ron
ments shape health out comes through mul ti ple forces, such as norms, social con trol, 
and oppor tu ni ties (Berkman and Kawachi 2014), that pro duce con straints and incen
tives for an indi vid ual’s healthrelated behav iors. Although social sci en tists rec og nize 
the impor tance of a social epi de mi o log i cal per spec tive on health, STI research con
tin ues to focus pri mar ily on the impor tance of indi vid uallevel fac tors for pre ven tion, 
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such as gen der (Burstein et al. 1998), sex ual part ner ships (Kelley et al. 2003), race 
(Laumann and Youm 1999), con dom use (Chatterjee et al. 2006), and socio eco nomic 
sta tus (Adimora et al. 2006; Harling et al. 2014; Thomas and Thomas 1999).

However, these infec tions trans mit through social inter ac tions and are best stud ied 
inter de pen dently through their inter per sonal and envi ron men tal exchanges. Although 
indi vid u als may con tract an STI directly from their sex ual part ners, under stand ing 
the social struc tures within which peo ple choose part ners and they or their part ners 
become infected allows for bet ter iden ti fi ca tion of the social and eco log i cal forces 
that shape and per pet u ate dis pa rate STI pat terns. Additionally, STIs are one of many 
adverse health con di tions asso ci ated with socio eco nomic sta tus, which con trib utes 
to it being a fun da men tal cause of dis ease (Phelan et al. 2010). The under stand ing 
and mod i fi ca tion of indi vid ual behav iors and risks needs to account for eco log i cal 
inequalities stem ming from socio eco nomic sta tus, which will con tinue to rep li cate 
even if indi vid uallevel deter mi nants are addressed (Phelan et al. 2010). These fac tors 
sug gest that research must shift its focus beyond indi vid uallevel fac tors and behav
iors to under stand the dis pro por tion ate spread of STIs in urban envi ron ments.

Residential Neighborhood Effects on STIs

A cru cial step in rec og niz ing the eco log i cal and social driv ers of STIs is under stand
ing how res i den tial loca tions shape indi vid u als’ risk of STI con trac tion. Residen
tial neigh bor hoods are influ en tial in shap ing and maintaining pat terns of STIs and 
risky sex ual behav iors (Brahmbhatt et al. 2014; Cubbin et al. 2005; Ellen et al. 2004; 
Jennings et al. 2014, 2010), as well as other health behav iors (Arcaya, TuckerSeeley 
et al. 2016; Cubbin et al. 2005; Sampson 2003). One path way through which these 
envi ron ments influ ence STIs is the prevailing atti tudes and norms surrounding sex
ual risk and behav ior that in turn shape indi vid u als’ beliefs and behav iors (Cubbin 
et al. 2005; Jennings et al. 2014; Singer et al. 2006). These norms might trans mit 
through indi vid u als’ social inter ac tions with their neigh bors and other indi vid u als 
in these con texts. Social rela tion ships may also inform indi vid u als’ health deci sions 
(Hernandez et al. 2019) and safer sex prac tices (Crosby and Holtgrave 2006) because 
they allow indi vid u als to learn about health prac tices and infor ma tion through their 
social net works. Additionally, sex ual behav iors and STI pat terns might be influ enced 
by com mu nitylevel fac tors, such as social cohe sion, which pro vi des social sup port 
to indi vid u als in their res i den tial com mu nity. Research has found that lower social 
cohe sion is asso ci ated with higher rates of STIs (Ellen et al. 2004) and that higher lev
els are pos i tively linked to con dom use (Kerrigan et al. 2006). Residential neigh bor
hoods may also influ ence STI rates by pro vid ing med i cal resources to their res i dents, 
such as clin ics where free STI test ing or con doms are pro vided.

Beyond Residential Neighborhoods

A social epi de mi o log i cal approach to STIs looks beyond res i den tial bar ri ers to con
sider other places peo ple inhabit every day. Neighborhoods are not iso lated islands; 
spa tially con tig u ous neigh bor hoods often exert healthrel e vant spill over effects 
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(Baller et al. 2001). Moreover, most indi vid u als spend enor mous amounts of time in 
areas out side their neigh bor hood, which might make these com mu ni ties even more 
influ en tial for indi vid ual health out comes than places of res i dency. STI out breaks  
tend to occur in con cen trated clus ters in urban envi ron ments (De et al. 2004;  
Potterat et al. 1985; Risley et al. 2007). However, past inter ven tions targeting only 
these highly infected areas have not been suc cess ful (Rothenberg et al. 2005). Addi
tionally, some out breaks occur in ran dom areas quite dis tant from highly infected areas 
(De et al. 2004). Perhaps past inter ven tions could not address the spill over occur ring 
from spa tially prox i mate neigh bor hoods or from dis tant neigh bor hoods socially con
nected by pop u la tion mobil ity flows. Focusing only on res i den tial areas ignores the 
many mean ing ful con nec tions indi vid u als make in other social spaces (Small and Adler 
2019).

People in the social spaces indi vid u als visit dur ing their rou tine activ i ties may 
have dif fer ent atti tudes surrounding sex ual behav iors than peo ple in an indi vid ual’s 
res i den tial neigh bor hood (Cubbin et al. 2005; Jennings et al. 2014; Jiskrova and 
Vazsonyi 2019; Singer et al. 2006). Socially connected com mu ni ties might shape 
dat ing pat terns, which in turn shape and main tain STI pat terns. Individuals are more 
likely to have social ties to (Small and Adler 2019) and sex ual rela tion ships with 
(Adimora and Schoenbach 2005; Zenilman et al. 1999) those who are spa tially or 
socially prox i mate. Individuals encoun ter oth ers through social orga ni za tions and 
rou tine activ i ties that may expose them to poten tial sex ual part ners liv ing in dif fer ent 
com mu ni ties. Laumann et al. (2004) showed that the dis tri bu tion of sex ual part ner
ship ties in Chicago is some times spread far and wide. Highly mobile peo ple may 
serve as sex ual links, termed “bridges,” that con nect one neigh bor hood and sex ual 
net work to the other, thus increas ing the risk of STI spread (Aral 2000; Cassels et al. 
2017). In sum, we hypoth e size that interneigh bor hood net works are struc tural driv
ers of STI pat terns and spread across urban spaces.

Inter-Neighborhood Commuting Ties

We focus spe cifi  cally on the impor tance of interneigh bor hood net works based on 
com mut ing. Work envi ron ments are par tic u larly impor tant in peo ple’s lives: they 
are indi vid u als’ sec ond most fre quently inhabited activ ity spaces, after res i den tial 
areas (Kahneman et al. 2004). Interneigh bor hood com mutes may shape STI pat terns 
through social spill over or selec tion. Social spill over can occur when infected work
ers serve as bridges by intro duc ing STI risk from their work neigh bor hoods into their 
res i den tial neigh bor hoods via sex ual part ner ships (Aral 2000; Cassels et al. 2017; 
Morris et al. 1996). Infected neigh bor hoods with many com mut ers may increase 
the pos si bil ity of longdis tance trans mis sion and STI out breaks. Additionally, the 
places where peo ple work and their sur round ings are impor tant envi ron ments where 
daily social inter ac tions occur. In these inter ac tions, indi vid u als might be exposed to 
beliefs and norms surrounding health and sex ual risk that might reaffirm or change 
their cur rent views on STIs. Selection may also explain why some neigh bor hoods 
may be connected through their com mut ers. Workers may select into com mu ni ties 
that are like their res i den tial neigh bor hoods. Individuals select into the social spaces 
they inhabit, which can help per pet u ate sys tems of inequal ity (Arcaya, Graif et al. 
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2016; Sampson and Sharkey 2008; van Ham et al. 2018). If indi vid u als selfselect 
into work envi ron ments that have STI rates sim i lar to those of their res i den tial neigh
bor hood, these rates may per sist over time. These indi vid u als would be exposed to 
infected poten tial part ners and would be exposed to the same norms of sex ual risk in 
their work and res i den tial envi ron ments. Although our data pre clude us from exam
in ing selec tion effects, we can inves ti gate com mu nity sim i lar i ties in an out come of 
inter est by exam in ing auto cor re la tion. We account for social spill overs in addi tion to 
social auto cor re la tion between home and work com mu ni ties to under stand how com
mut ing ties influ ence STI rates.

Inter-Neighborhood Public Transit Ties

Public tran sit ties between com mu ni ties may also shape STI pat terns as indi vid u
als use pub lic tran sit to con duct their rou tine activ i ties. Interneigh bor hood pub lic 
tran sit ties are less mal lea ble than interneigh bor hood com mut ing ties. Building or 
remov ing pub lic transportation con nec tions is an eco nomic and polit i cal endeavor 
that takes time and resources (Farmer 2011). Although the lit er a ture dem on strates 
that advan taged com mu ni ties are often adept at influ enc ing such pro cesses (Karner 
and Niemeier 2013; Sanchez 2008), we believe that pub lic tran sit ties may influ ence 
STI pat terns through pro cesses of social spill over more than selec tion. Communities 
directly linked by a pub lic transportation line (i.e., a bus route or a train line) are 
bridged by indi vid u als using pub lic transportation dur ing their rou tine activ i ties. Indi
viduals can eas ily visit com mu ni ties connected through pub lic transportation lines 
for shop ping, rou tine med i cal vis its, and social out ings. These com mu ni ties are the 
loca tions where indi vid u als may meet poten tial sex ual part ners dur ing social out ings 
and may pro vide them access to resources (e.g., health clin ics) that are not pres ent in 
their own neigh bor hoods. Although we can not study the rou tine activ ity spaces of all  
indi vid u als in Chicago, we pro pose that interneigh bor hood pub lic tran sit ties may 
be a fea si ble and rea son able way to assess how com mu ni ties connected through their 
res i dents’ rou tine activ ity spaces influ ence STI pat terns. We account for social spill
overs in addi tion to social auto cor re la tion between com mu ni ties shar ing the same 
pub lic tran sit lines to under stand how Chicago’s pub lic tran sit infra struc ture influ
ences STI rates.

Methods

Study Setting

We sit u ate our study in the urban envi ron ment of Chicago. As in many U.S. cit ies, 
the prev a lence of STIs in Chicago has steadily increased in recent years, with chla
mydia being the most per va sive (Illi nois Department of Public Health (IDPH) 2017). 
Illi nois had the 9th highest rate of chla mydia and the 16th highest rate of gon or rhea 
among U.S. states in 2018 (CDC 2019). These higher STI rates are due to Chicago’s 
urban envi ron ment, which heavily weights the state’s STI sta tis tics. Chicago was 
ranked sec ond as the city with the most STI cases in 2018, pre ceded by Los Angeles 
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(CDC 2019). As in other large cit ies, res i dents of Chicago have higher infec tion rates 
than those that reside in other areas of the state (IDPH 2017). Although Chicago is 
highly seg re gated, Sampson (2012) dem on strated that the pro cesses shap ing spa tial 
inequalities in Chicago are not unique. Additionally, like other cit ies, Chicago has 
a large pop u la tion that com mutes for work. Importantly, pub lic transportation in a 
city like Chicago is used not only by indi vid u als of lower socio eco nomic sta tus but 
also by more afflu ent city res i dents (Farmer 2011). Even though our study focuses 
on Chicago as a case study, the com mu nity net works we exam ine will likely operate 
sim i larly in other urban envi ron ments.

Data

We use mul ti ple data sources to assess our research ques tion. We con fig ure the 
interneigh bor hood com mut ing net work of Chicago using data from the Longi
tudinal EmployerHousehold Dynamics (LEHD) OriginDestination Employment 
Statistics (LODES). The LEHD, spon sored by the U.S. Census Bureau, uses unem
ploy ment insur ance forms to col lect infor ma tion on the loca tion of employers and 
employ ees. To pro tect indi vid u als’ con fi den ti al ity, the study aggre gates these data 
to com mut ing flow sta tis tics within and between com mu ni ties (Abowd et al. 2005). 
The com mut ing flow sta tis tics allow research ers to exam ine con nec tions between 
the geo graphic loca tions of employers and employ ees. From these data, we cre
ate an interneigh bor hood com mut ing net work of Chicago’s 77 com mu nity areas.2 
Public tran sit data on Chicago Transit Authority (CTA) bus stops, rapid tran sit sys
tem sta tions (ele vated train, or “L”), and com muter rail (Metra) sta tions are from 
the City of Chicago’s data por tal. We geocode the sta tions’ geo graphic coor di na tes 
to iden tify their CTA loca tion and define the links between any two com mu ni ties 
based on whether they share CTA bus routes, rapid tran sit lines, or Metra rail com
muter lines.

We obtain sociodemographic indi ca tors of these com mu ni ties using data from the 
decen nial cen sus and the Amer i can Community Survey (ACS). Finally, data from the 
City of Chicago’s Data Portal pro vide infor ma tion on STI prev a lence among dif fer ent 
Chicago neigh bor hoods. These data are pro vided by the Surveillance, Epidemiol
ogy and Research Section, STI/HIV Division, of the Chicago Department of Public 
Health.

Measures

STI Prevalence

We com bine mul ti ple mea sures to assess the STI prev a lence in each area. The  
Chicago Department of Public Health tracks the yearly num ber of labcon firmed cases 
of chla mydia and gon or rhea among males and females aged 15–44. The City of Chicago 

2 Chicago’s 77 com mu nity areas are his tor i cally defined and wellestablished neigh bor hood bound aries 
com pris ing approx i ma tely 38,000 res i dents (Sampson 2012).
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Data Portal pro vi des the inci dence rates per 100,000 peo ple for each of Chicago’s 77 
com mu nity areas. Incidence rates are pro vided for chla mydia and gon or rhea among 
both females and males aged 15–44.3 We com bine these four items into a sin gle stan
dard ized mea sure representing each com mu nity’s STI prev a lence. We cre ate this 
mea sure for each year of our study: 2002 to 2014.4 We also include a timelagged 
var i able that accounts for pre vi ous STI rates—referred to as prior STI rate—which 
allows us to con trol con ser va tively for pro cesses of selec tion and homophily that may 
have shaped these con nec tions. Our reli ance on labcon firmed cases of STIs might 
under es ti mate com mu nity rates, given that many cases are unre corded because of a 
lack of reg u lar test ing for STIs in clin i cal exam i na tions, indi vid u als’ lack of access or 
unwill ing ness to seek test ing, and the high prev a lence of asymp tom atic cases (CDC 
2019; Mayer et al. 2012).

Community Sociodemographic Variables

We account for sev eral com mu nity area sociodemographic var i ables using the 
2000 decen nial cen sus and the 2008–2012 ACS fiveyear esti ma tes. We include 
mea sures of com mu nity dis ad van tage, res i den tial sta bil ity, and racial/eth nic diver
sity. We cre ate stan dard ized indexes for com mu nity dis ad van tage and res i den
tial sta bil ity using fac torweighted prin ci pal com po nent ana ly ses. The mea sures 
included in our index of com mu nity dis ad van tage are the per cent age of res i dents 
liv ing below the pov erty line, the per cent age unem ployed, the per cent age receiv
ing pub lic assis tance, and the per cent age of femaleheaded fam i lies with chil dren. 
The mea sures included in our index of res i den tial sta bil ity are the per cent age of 
res i dents older than 5 who have lived in the same house for the past five years 
and the per cent age of owneroccu pied hous ing units. We use a Herfindahl con
cen tra tion index to cal cu late a com mu nity’s level of racial/eth nic diver sity. This 
index is equal to 1 minus the sum of squares of the pop u la tion pro por tions of each 
racial/eth nic group liv ing in the com mu nity area; these racial/eth nic groups are 
nonHis panic Whites, nonHis panic Blacks, His pan ics, Asians, Native Amer i cans, 
and oth ers. We stan dard ize this index such that higher num bers indi cate greater 
diver sity.

We also use LODES data to assess the impor tance of the num ber of local work ers 
who do not com mute to work. We mea sure the num ber of local work ers by stan dard
iz ing the pro por tion of jobs located in the com mu nity that are occu pied by indi vid u als 
who also live in the com mu nity. We stan dard ize the mea sure of local work ers in a 
com mu nity so that all  var i ables in the model are stan dard ized.

Table 1 shows the descrip tive sta tis tics by data sources. Because many of our 
var i ables are indexed mea sures, we also show val ues for the var i ables that make up 
these mea sures.

3 In some years, STI val ues are not large enough to be recorded. We impute miss ing val ues as 0. For 
females’ rates, we impute up to 2 and 16 obser va tions each year for chla mydia and gon or rhea, respec
tively. For males’ rates, we impute up to 4 and 18 obser va tions each year for chla mydia and gon or rhea, 
respec tively.
4 We also explore mod els predicting each of our STI mea sures sep a rately (see online Appendix F).
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1307Socially Connected Neighborhoods and the Spread of STIs

Analysis

In our ana ly ses, we model spa tial and net work autoregressive mod els. Spatial 
meth ods account for spa tial depen dence—that is, the ten dency for var i ables mea
sured in spa tially prox i mate areas to be cor re lated. Spatial lag mod els assess 
spa tial spill over by exam in ing whether the depen dent var i able in neigh bor ing 
places has a spill over effect into the focal spa tial unit. Spatial error mod els assess 
whether there is spa tial auto cor re la tion in the error term, which would indi cate 

Table 1 Descriptive sta tis tics

Mean SD Min. Max.

STI Prevalence (2002–2014) (inci dence)
 Chlamydia (females) 2,705.62 2,358.25 89.59 8,340.05
 Chlamydia (males) 1,093.90 1,049.56 0 3,813.21
 Gonorrhea (females) 804.25 918.90 0 3,275.16
 Gonorrhea (males) 771.33 851.25 0 2,999.44
Disadvantage (2000 decen nial cen sus) (%)
 Living below pov erty line 20.12 13.09 2.40 56.31
 Unemployed 11.72 7.31 2.80 33.53
 Receiving pub lic assis tance 8.12 6.83 0.23 29.03
 Femaleheaded fam i lies with chil dren 14.79 10.60 1.52 50.28
Disadvantage (2008–2012 ACS) (%)
 Living below pov erty line 23.30 12.12 2.95 58.32
 Unemployed 15.38 7.53 4.74 35.87
 Receiving pub lic assis tance 4.54 3.50 0.57 19.81
 Femaleheaded fam i lies with chil dren 21.07 12.74 2.75 55.08
Stability (2000 decen nial cen sus) (%)
 Residents liv ing in same house in past 

five years 57.30 11.19 30.14 77.03
 Owneroccu pied hous ing units 48.30 22.10 8.94 91.14
Stability (2008–2012 ACS) (%)
 Residents liv ing in same house in past 

five years 88.77 4.73 78.42 97.66
 Owneroccu pied hous ing units 49.11 18.93 12.88 90.65
Diversity (2000 decen nial cen sus) (%)
 NonHis panic Whites 31.20 29.87 0.32 93.33
 NonHis panic Blacks 40.89 41.10 0.17 98.09
 His panic 21.77 25.15 0.59 88.90
 Asians 4.34 8.62 0.03 60.71
 Native Amer i cans 0.14 0.07 0.03 0.40
 Others 1.66 1.09 0.34 5.42
Diversity (2008–2012 ACS) (%)
 NonHis panic Whites 28.42 27.88 0 92.22
 NonHis panic Blacks 39.33 40.24 0 99.43
 His panic 25.42 27.94 0 90.20
 Asians 5.47 9.80 0 66.95
 Native Amer i cans 0.10 0.13 0 64.19
 Others 1.31 0.93 0 4.89
Local Workers (2002–2014) (%) 1.94 3.45 0.07 26.38

Note: The val ues for 2002–2014 are aver aged over time.
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1308 L. Newmyer et al.

that spa tially cor re lated omit ted var i ables influ ence the out come of inter est. 
Because com mu ni ties that share com mut ers or pub lic tran sit users are also linked 
through geo graphic space, spa tial spill over pro cesses likely occur across com
mut ing and pub lic tran sit bound aries and not only across spa tially con tig u ous 
bound aries.5

We run our autoregressive mod els using three rowstan dard ized spa tial weights 
matri ces. We find sig nifi  cant spa tial depen dence of our depen dent var i able (STI 
prev a lence) on all  three matri ces using the global Moran’s I test. Our first spa
tial weights matrix is based on geo graphic con ti gu ity, with neigh bors defined as 
com mu ni ties that are imme di ately prox i mate to the com mu nity of inter est (the 
Queen 1 cri te rion). Our sec ond spa tial weights matrix is based on com mu ni ties 
that share lines of pub lic transportation. Two com mu ni ties are con sid ered con
nected if they share a bus or train line. Our third spa tial weights matrix is defined 
by com mut ing ties. Two com mu ni ties are con sid ered connected by a com mut ing 
tie if at least 0.5% of the home com mu nity com muted to the work com mu nity in 
2002, the first year in our study.6 In line with our con cep tu al i za tion of the com
mut ing and pub lic tran sit spa tial weights as interneigh bor hood net works repre
senting poten tial social ties between com mu ni ties, we refer to all  three spa tial 
weights matri ces as net works: spa tial net work, com mut ing net work, and pub lic 
tran sit net work.

Because our data are lon gi tu di nal, we esti mate fixedeffects spa tial mod els that 
include both a spa tial lag and spa tial error term.7 We esti mate our mod els using the 
spxtregress com mand in Stata (StataCorp 2019). We esti mate fixedeffects mod els to 
account for unob served neigh bor hood var i a tion and to exam ine withinunit changes 
in the STI rate in neigh bor hoods across time. The fixedeffects spa tial autoregression 
model is represented by the fol low ing equa tions:

ynt = λWynt +βXnt + cn + unt

unt = ρMunt + vnt ,

where the sub script n rep re sents the spa tial unit for time t. In our three mod els, our 
spa tial weighting matri ces are represented by W and M. X rep re sents a vec tor of 
timevary ing covariates, c rep re sents indi vid ual effects, u rep re sents the spa tially 
lagged error term, and v rep re sents a vec tor of inno va tions. In addi tion to our three 
fixedeffects spa tial autoregressive mod els, we esti mate a fixedeffects model with out 
the inclu sion of any spa tial terms. Our fixedeffects mod els include dummy var i ables 
for time.

5 To assess the appro pri ate ness of spa tial and net work autoregressive mod els, we first esti mate the global 
Moran’s I, which tests for spa tial depen dence in the data set. The coef fi cient can be interpreted as a cor re la
tion coef fi cient sum ma riz ing the com plete spa tial dis tri bu tion of the data. A sta tis ti cally sig nifi  cant coef fi
cient indi cates a higher level of spa tial depen dence in the observed data than would be expected by chance.
6 Commuting ties in Chicago are rel a tively sta ble across the period we study. Descriptive sta tis tics are 
presented in online Appendix B. Additionally, we exam ine our com mut ing tie cut off thresh old of 0.5% in 
online Appendix G.
7 The Hausman test indi cated that fixedeffects mod els were more appro pri ate than ran domeffects mod els 
(see online Appendix I).
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Results

Maps and Network Graphs

Looking beyond the for ma tion of sex ual part ner ships resulting from spa tial prox im
ity, Laumann et al. (2004) assessed the spa tial dis tri bu tion of dat ing ties between their 
study sites and areas across Chicago to under stand how fac tors such as orga ni za tions, 
social net works, and urban spaces lead to part ner ships that are geo graph i cally dis tant.  
They referred to these dat ing ties as “sexmar ket ties” because indi vid u als must nav
i gate social and struc tural bar ri ers to find sex ual part ner ships. In Figure 1, we repro
duce a map Laumann et al. (2004) published for their study of sexmar ket ties (shown 
on the left). Their map charts the ties between four com mu ni ties in their study and 
the areas where res i dents’ sex part ners reside by dif fer ent per cent age cut offs. For 
com par i son, we also pro vide a map using our data on com mut ing ties and STI prev
a lence (shown on the right). We adopt sim i lar cut offs and high light the same sam ple 
com mu ni ties as Laumann et al. did, but we show how the com mu ni ties are connected 
through their res i dents’ com mut ing flows. The Laumann et al. map shows that sex
ual part ner ships con nect Shoreland (i.e., Lakeview) and Southtown (i.e., Roseland) 
to many other com mu ni ties, both near and far, in the city. Although Erlinda (i.e., 
Hermosa) and Westside (i.e., Lower West Side) are connected to fewer com mu ni ties, 
they are also connected to geo graph i cally dis tant ones. Their study dem on strates that 
sex ual part ner ships are not lim ited to geo graph i cally prox i mate com mu ni ties. Our 
com par i son map using our com mut ing data shows an impor tant over lap in which 
com mu ni ties are connected through com mut ing and sex ual rela tion ties. The com
mut ing ties also dem on strate that com mu ni ties are connected both near and far. Com
muting often con nects com mu ni ties with sim i lar STI rates. Overall, the visu al i za tion 
offered by Figure 1 indi cates that com mut ing net works may be an ave nue for indi vid
u als to meet their sex ual part ners: peo ple may meet their sex ual part ners at their work 
des ti na tions and influ ence the spread of STIs.8

Figure 2 pres ents our three net works: spa tial, com mut ing, and pub lic tran sit. 
Across net works, the nodes rep re sent neigh bor hoods and are col ored based on their 
STI tercile, with blue denoting the bot tom tercile, yel low indi cat ing the mid dle ter
cile, and orange indi cat ing the upper tercile. Nodes are sized by outdegree—that is, 
the num ber of ties a com mu nity sends to another based on the tie defi  ni tion (i.e., 
geo graphic con ti gu ity, com mut ing, or pub lic tran sit). The leftmost net work pres ents 
our spa tial net work, which shows the ties between com mu ni ties based on geo graphic 
con ti gu ity. Although spa tial pat tern ing of STIs is evi dent, geo graphic con ti gu ity does 
not com pletely drive these trends. Highly infected areas (orange nodes) occur in the 
bot tom and top areas of Chicago, and com mu ni ties of var ied STI rates are situated 
in between.

The mid dle net work graph rep re sents the 2002 com mut ing net work but, to min
i mize visu al i za tion crowd ed ness, shows only ties between clus ters. Although ties 
between com mu ni ties within the same STI clus ter are sig nifi  cant, this map shows that 
com mutes make com mu ni ties highly connected to other areas with var ied STI rates. 

8 See online Appendix A for a detailed map of Chicago and STI trends over time.
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This fig ure high lights how com mut ers may expose their res i den tial com mu ni ties to 
STI risks from their work envi ron ments. It also sug gests the poten tial for lowSTI 
work com mu ni ties to drive down STI rates in highSTI res i den tial areas.

The net work on the right shows the pub lic tran sit net work, focus ing again on the 
betweenclus ter links. We observe a large con cen tra tion of nodes with a high degree 
value and a high infec tion rate, indi cat ing that infected com mu ni ties are highly con
nected by indi vid u als through pub lic tran sit con nec tions. In com par i son, com mu ni ties 
with lower STI rates are connected to fewer com mu ni ties by pub lic transportation, 
mak ing them less reach able.

Figure 3 high lights the dif fer ence between social space and geo graphic space when 
com mut ing and pub lic tran sit net works—ver sus the geo graphic con ti gu ity ties—  
are used. The leftmost net work graph shows geo graphic prox im ity ties. The mid
dle graph shows com mut ing ties but excludes ties between geo graph i cally prox i
mate com mu ni ties. The right most graph shows transportation ties, exclud ing those 
between geo graph i cally prox i mate com mu ni ties. All graphs are pro duced from the 
same spring embed ding pro ce dure: the Kamada–Kawai algo rithm in Pajek (Kamada 
and Kawai 1989), which pro duces a forcedirected lay out using a ran dom starting 

Fig. 1 Map of Chicago commuting ties comparison with the Laumann et al. (2004) dating ties map. The 
leftmost map is reproduced with permission from Laumann et al. (2004). In the rightmost map, nodes are 
positioned using the geographic coordinates of the centroids of community areas, represented as ovals. 
The community areas are colored using the quartile category of their STI levels. The map displays only 
those commuting ties with origin or destination in any of Laumann et al.’s (2004) four study communities 
and only ties with values of 3% to 5% of commuters (thin lines) or more than 5% (thick lines).
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point and opti miz ing within clus ters that deter mine the opti mal loca tion of com mu
ni ties in geo met ric space rel a tive to one another based on their ties to one another. In 
con trast to Figure 2, the geo graphic loca tion in Figure 3 is ignored. Note that high
STI com mu ni ties are rarely tied to lowSTI com mu ni ties in the geo graphic space, 
whereas such ties are much more com mon in the social space graphs. Communities 
with lower STI lev els, such as O’Hare and the Loop, often func tion as employ ment 
hubs that con nect many higherSTI com mu ni ties. The transportation net work exhib
its the most con nec tions between com mu ni ties of dif fer ent socio eco nomic lev els, 
demo graphic com po si tion, and STI lev els. Additional tests sup port the visual indi ca
tions that com mut ing has more of a core–periph ery struc ture than the transportation 
net work. Notably, the denser groups in both net works exhibit a lower STI prev a lence 
on aver age than the more weakly connected group, indi cat ing the need for a deeper 
under stand ing of the link between con nec tiv ity and STI.

Spatial and Network Autoregressive Models of STI Diffusion

To deter mine how STIs can spill over and exhibit auto cor re la tion across geo graphic 
and social space, we esti mate spa tial and net work autoregressive mod els. Our mod
els include spa tial lag and spa tial error terms. The spa tial lag term is a spa tial lag of 
the depen dent var i able and rep re sents the cor re la tion between the focal com mu ni ties’ 
STI prev a lence and connected com mu ni ties’ aver age STI prev a lence, as defined by 
the spa tial weights matrix used. The spa tial lag term thus indi cates the net work STI 
risk and rep re sents a spa tial and social spill over pro cess. Including a spa tial lag of 
our depen dent var i able modifies the effects of our inde pen dent var i ables. A change 
in a com mu nity inde pen dent var i able will mod ify the STI prev a lence of that com mu
nity, which will in turn mod ify the STI prev a lence in all  the com mu ni ties to which 
that com mu nity is connected through spa tial and social spill overs. As a result, all  the 
inde pen dent var i ables have direct and indi rect effects on STI prev a lence. The spa tial 
error term rep re sents spa tial depen dence in our error terms, which indi cate spa tially 
depen dent omit ted var i ables predicting sim i lar STI rates in the focal com mu nity and 
the neigh bor hoods to which it is connected as defined by the spa tial weights matrix. 
Table 2 pres ents the results of the dynamic fixedeffects mod els exam in ing data for 
all  the peri ods in our study. The table starts with mod els predicting STI prev a lence 
with out any spa tial terms and then moves to each of the three mod els that use the 
dif fer ent spa tial weights matri ces. We esti mate each spa tial and net work model with 
and with out dis ad van tage.

Model 1 is a fixedeffects model with out account ing for spa tial or social depen
dence. Models 2 and 3 exam ine how spa tial depen dence in geo graph i cally con tig
u ous areas influ ences STI prev a lence. Models 4 and 5 exam ine how com mu ni ties 
connected through work com mut ing ties influ ence STI prev a lence. Models 6 and 
7 exam ine how com mu ni ties connected through pub lic tran sit lines influ ence STI 
prev a lence. As expected, a com mu nity’s pre vi ous STI prev a lence is the stron gest 
com mu nitylevel pre dic tor of con tin ued STI prev a lence. Prior high STI rates influ
ence the per sis tence of high STI rates in con sec u tive years. In all  but Models 3–5, 
res i den tial diver sity is also a con sis tent pre dic tor of STI prev a lence, with an increas
ing level of diver sity asso ci ated with a lower STI rate. These find ings sup port other 
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research iden ti fy ing assortative mat ing as a driver of STI prev a lence. As diver sity 
increases, the chances that indi vid u als might choose inter ra cial sex ual part ners also 
increases, which might reduce the flow of STIs within a neigh bor hood. Interestingly, 
we find that higher lev els of dis ad van tage decrease STI prev a lence in Model 1, which 
includes no terms for spa tial auto cor re la tion, and in Model 2, which accounts for 
spa tial depen dence in con tig u ous com mu ni ties. However, this result should be inter
preted cau tiously because the inclu sion of timelagged STI rates may account for 
this slight neg a tive effect. Given that these mod els are fixedeffects mod els, they 
assess only var i a tion across time within a neigh bor hood, and lev els of dis ad van tage 
do not vary much over time. Disadvantage is quite per sis tent across Chicago, and 
few com mu ni ties would be expected to vary sub stan tially over time in their level of 
dis ad van tage.

The spa tial lag and error term are sig nifi  cant across Models 2–7. A higher prev
a lence of STIs in geo graph i cally con tig u ous com mu ni ties is asso ci ated with an 
increase in a focal com mu nity’s STI rate. These results sug gest that STIs can dif fuse 
across spa tially con tig u ous neigh bor hoods, given that neigh bor hood bound aries are 
not capa ble of phys i cally blocking the flow of peo ple and, sub se quently, STIs across 
space. Interestingly, our spa tial model has a neg a tive spa tial error term, imply ing the 
pos si bil ity of omit ted var i ables that decrease STIs in a focal com mu nity when its geo
graph i cally con tig u ous neigh bors have a high STI prev a lence.

The pub lic tran sit and com mut ing mod els also show sig nifi  cant effects of con
nected com mu ni ties’ influ ences on a focal com mu nity’s STI prev a lence. We also find 
a pos i tive and sig nifi  cant spa tial error term in the tran sit and com mut ing mod els, 
suggesting that unex plained spa tial var i ance in the mod els increases STI prev a lence 
among com mu ni ties that are connected via transportation and com mut ing ties. The 
model fit sta tis tics indi cate that the pub lic tran sit model is the best model for explain
ing the dif fu sion of STIs across space. The fit esti ma tes also imply that the com mut
ing model bet ter explains the dif fu sion of STIs across space than the spa tial prox im ity 
model.

Supplementary Analyses

Our results dem on strate that spa tially con tig u ous neigh bors affect changes in STI 
prev a lence over time, as do the com mu ni ties that are connected through pub lic tran
sit and worker’s com mutes, which may be stron ger influ ences. We fur ther assess the 
impor tance of neigh bor hood con nec tions in sup ple men tary ana ly ses that com bine the 
three main spa tial weight matri ces into their four vary ing com bi na tions that build on 
the con cept of spa tial prox im ity and extend it to the broader idea of social prox im
ity (Kelling et al. 2021). The spa tial lag term of STI prev a lence is sig nifi  cant across 
all  group ings of com bined weight matri ces. Models that include the pub lic tran sit 
net work and the com mut ing net work in var i ous com bi na tions also fit the data bet ter 
than mod els that account only for spa tial interdependencies (see online Appendix D 
for more details). These find ings high light the ben e fit of an expanded view of inter
neigh bor hood con nec tions, above and beyond geo graphic con ti gu ity ties, to bet ter 
under stand the dif fu sion of risk for infec tious dis eases like STIs.
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As noted in our dis cus sion on the poten tial role of selec tion in tying com mu ni
ties together by com mut ing ties, we explore bootstrapped tem po ral expo nen tial ran
dom graph mod els (TERGMs) in online Appendix C. We esti mate TERGMs to bet ter 
under stand how com mu ni ties’ STI prev a lence rates pre dict the pres ence of com mut
ing ties. We find a sig nifi  cant homophily effect in which com mut ers tend to work in 
envi ron ments with STI rates sim i lar to those of their res i den tial neigh bor hood. These 
results sup port our main results of a sig nifi  cant error var i ance param e ter with our 
com mut ing net work, indi cat ing sig nifi  cant social auto cor re la tion between com mu ni
ties connected through com mut ing.

Because STI prev a lence varies dra mat i cally across demo graphic groups, we pres
ent addi tional ana ly ses in online Appendix E using more detailed infor ma tion on the 
com mu nity’s racial/eth nic com po si tion and the neigh bor hood’s age struc ture, mar
riage rates, and aver age house hold size. We also con sider how the teen age birth rate, 
the ageadjusted total fer til ity rate, total pop u la tion logged, and pop u la tion den sity 
could influ ence neigh bor hood STIs. Our results remain robust to these addi tional 
con trols. We retain the more par si mo ni ous mod els in the main tables because of con
sis tently bet ter model fit scores. Additionally, the inclu sion of prior STI rates nat u
rally absorbs the effects of the addi tional STI deter mi nants from these larger mod els.

In online Appendix G, we explore using both weak and strong com muter tie 
thresh olds to exam ine how the rela tion ship between STI prev a lence and com mut ing 
varies by tie strength. We incor po rate two com mut ing net works with a weaker tie 
thresh old cut off (0.1% and 0.25%) and two com mut ing net works with a stron ger tie 
thresh old cut off (1% and 2.5%). We find a stron ger effect with smaller cut offs and 
no effect with stron ger cut offs. This find ing likely reflects that the smaller com mut
ing tie thresh olds lead com mu ni ties to be connected to most other com mu ni ties in 
the net work, whereas the stron ger com mut ing tie thresh olds lead com mu ni ties to be 
connected to only a select few hub com mu ni ties, such as O’Hare and the Loop.

Discussion

The results of the cur rent study sug gest that spa tial spill overs of STIs and STI pre ven
tive infor ma tion and risk behav iors occur not only between geo graph i cally prox i mate 
com mu ni ties but also between com mu ni ties that are socially connected within the 
city, even if they are geo graph i cally dis tant. Our find ings reveal that the com mut ing 
and pub lic tran sit net works explain STI trans mis sion across space bet ter than the 
geo graphic con ti gu ity model. These results sug gest that as a neigh bor hood’s res i
dents travel beyond their imme di ate res i dence to work or con duct their daily rou tines 
using pub lic transportation, they facil i tate the spill over of STIs and related risk fac
tors across com mu ni ties. We illus trate two key ways that indi vid u als mov ing across 
space con nect com mu ni ties, with impor tant con se quences for influ enc ing com mu nity 
pro cesses, such as the spread of STIs and STIrelated norms and behav iors.

Our find ings advance prior research that has largely focused on indi vid ual
level deter mi nants (Burstein et al. 1998; Chatterjee et al. 2006; Kelley et al. 2003; 
Laumann and Youm 1999) and res i den tial neigh bor hood effects (Ellen et al. 2004; 
Jennings et al. 2012). Importantly, our results sug gest that struc tural net work influ
ence is likely an impor tant part of the longterm repro duc tion of com mu nitylevel 
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health dis ad van tages. The sig nifi  cance of the com mut ing and the pub lic tran sit net
works for STI risk spill overs indi cates that beyond spa tial prox im ity, social prox im ity 
related to broader pat terns of mobil ity and activ i ties influ ences the spread of STI risk 
across urban space. Although we can map con nec tions between neigh bor hoods via 
tran sit lines, we can not doc u ment indi vid u als’ unique tran sit pat terns. Some indi vid
u als might use mul ti ple tran sit lines dur ing a trip and con nect to neigh bor hoods that 
are directly tied to their res i den tial neigh bor hood. This data lim i ta tion might pre vent 
exact esti ma tes of the effects of tran sit lines on STI rates. However, we can pre cisely 
map where com mut ers work and live, for which we find effects on STIs that are sim
i lar to those of tran sit lines. Laumann et al. (2004) showed that dat ing ties can stretch 
across a city, given that indi vid u als some times find their sex ual part ners through their 
social activ i ties. Our find ings are con sis tent with this work and fur ther advance the 
lit er a ture by documenting how com mu nity net works defined by com mut ing and pub
lic transportation can con trib ute to the flow of STIs across a city.

Implications

The cur rent find ings have the o ret i cal impli ca tions for advanc ing schol ar ship on neigh
bor hood effects, res i den tial seg re ga tion, and pop u la tion mobil ity by dem on strat ing 
the value of con nec tions beyond res i den tial neigh bor hood bound aries and geo graphic 
prox im ity space to bet ter under stand the effects of pop u la tionlevel mobil ity flows on 
local health and other demo graphic out comes. These find ings are con sis tent with the 
grow ing body of research on activ ity space expo sures and res i den tial mobil ity (which 
often focuses on indi vid u als). Our study fur ther advances knowl edge by dem on strat
ing that interneigh bor hood ties are sig nifi  cant in shap ing the health and wellbeing 
of entire com mu ni ties.

This study also con trib utes to cur rent meth od o log i cal knowl edge by dem on strat
ing the value of com bin ing lon gi tu di nal spa tial and net work autoregressive mod els to 
address ques tions impor tant to demog ra phers and social epi de mi  ol o gists alike. The 
results help us bet ter under stand how pop u la tion mobil ity and socially connected 
com mu ni ties con trib ute to changes in STI pat terns over time, with rel e vance to other 
infec tious dis eases. Future research might look more closely at the dif fu sion of infec
tions across neigh bor hoods. Although our study can assess the auto cor re la tion in 
STI rates among neigh bor hoods, more pre cise data and meth ods might be  able to 
assess the dif fu sion of these infec tions more accu rately across space. Additionally, 
our research doc u ments con nec tions between neigh bor hoods as dichot o mous. Future 
research might build on this meth od ol ogy by using weighted net works to under stand 
impor tant nuances by tie strength.

Past research has indi cated the impor tance of spa tial clus ter ing for STI pat terns 
in an urban envi ron ment (De et al. 2004; Potterat et al. 1985; Risley et al. 2007), but 
focus ing only on these areas has proven inef fec tive for STItargeted inter ven tions 
(Jolly and Wylie 2013; Rothenberg et al. 2005). Our results sug gest that inter ven tions 
would ben e fit from con sid er ing how peo ple inter act with their envi ron ment and the 
impli ca tions of connected com mu ni ties for infec tious dis eases. Instead of focus ing 
only on highly infected com mu ni ties, future inter ven tions should con sider con tact 
trac ing to bet ter track and treat STIs across com mu ni ties. Additionally, infor ma tion 

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/4/1299/1624639/1299new

m
yer.pdf by guest on 09 April 2024



1318 L. Newmyer et al.

about STI pre ven tion might be cir cu lated in com mu ni ties that are highly connected 
by com mut ers and pub lic tran sit, given that expo sure to this infor ma tion can decrease 
STI inci dence (Warner et al. 2008).

Going beyond prior stud ies that documented the effects of res i den tial neigh bor
hoods on health (Arcaya, TuckerSeeley et al. 2016; Cubbin et al. 2020, Cubbin et al. 
2005; Sampson 2003), the cur rent study high lights a great need for future research to 
explore the impli ca tions of connected com mu ni ties on health out comes. For exam
ple, future stud ies could explore how expo sures to dif fer ent racial/eth nic groups 
in peo ple’s work envi ron ments influ ence inter ra cial mar riage, above and beyond 
such expo sures in res i den tial neigh bor hoods or per haps even despite strong seg re
ga tion pat terns in res i den tial neigh bor hoods. Future research might also pay closer 
atten tion to the ways race and eth nic ity shape STI pat terns across cit ies, given that 
some groups are more pre dom i nantly affected by STIs than oth ers (Adimora and  
Schoenbach 2005, 2013; Harling et al. 2014; Thomas and Thomas 1999).

A social epi de mi o log i cal approach that high lights the impor tance of inter 
neigh bor hood con nec tions will also be par tic u larly valu able in illu mi nat ing the unequal 
spa tial dis tri bu tion of other infec tious dis ease pat terns—such as COVID19 (Jia et al. 
2020) or the sea sonal influ enza virus—across com mut ing, pub lic transportation, and 
other pop u la tion mobil ity path ways. Other major pop u la tion out comes likely depend 
not only on phys i cal expo sures to risks or resources but also on behav ioral and nor ma
tive influ ences through mobil ity path ways and expo sure to fac tors such as pol lu tion 
or food envi ron ments—for exam ple, vio lent vic tim i za tion and crime rates (Kelling 
et al. 2021; Levy et al. 2020); asthma, obe sity, or smok ing prev a lence (Christakis and 
Fowler 2008, 2013; Zhang and Centola 2019); and infant mor tal ity and birth weight.

Our research inves ti gates the struc tural mech a nisms of sociospa tial spill overs: 
spe cifi  cally, pub lic transportation net works and worker com mute net works. Future 
research would ben e fit from fur ther inves ti ga tion of how these net works facil i tate 
the under ly ing social inter ac tions and mech a nisms that influ ence health behav iors 
and out comes. Connected com mu ni ties likely play an impor tant role in shap ing STI 
rates through expo sure to infected sex ual part ners or through social con ta gion of 
health behav iors (Christakis and Fowler 2013). Further, STIs are likely depen dent 
on social learn ing and con ta gion of pre ven tive health behav iors, which occur more 
slowly through social rein force ments from mul ti ple sources (Zhang and Centola 
2019). Health behav iors and the normativity of risky health behav iors are influ enced 
by reinforcing mes sages from mul ti ple net work ties about the accept abil ity and safety 
of con tra cep tives (Behrman et al. 2002; Guilkey et al. 2020; Kohler 1997; Valente 
et al. 1997). Such mes sages are par tic u larly rel e vant for behav iors that involve other 
peo ple and are sub ject to nor ma tive pres sure (Christakis and Fowler, 2008; de Vaan 
and Stu art 2019). Better knowl edge of how these con nec tions shape or con strain 
sex ual part ner ships might high light inequal ity in oppor tu ni ties to part ner with unin
fected indi vid u als. Our research identifies the struc tural net works that con trib ute to 
STI spill overs across com mu ni ties, but future research might inves ti gate how spe
cific mech a nisms—such as dat ing and the spread of sex ual norms or behav iors—
con trib ute to these pat terns.

More broadly, our research high lights the impor tance of going beyond the stan
dard approach to neigh bor hood effects to bet ter under stand pop u la tion health pat
terns and social behav iors. Our results show that socially connected com mu ni ties 

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/4/1299/1624639/1299new

m
yer.pdf by guest on 09 April 2024



1319Socially Connected Neighborhoods and the Spread of STIs

are key driv ers of STI infec tion pat terns in Chicago. Future research would ben e fit 
from assessing how connected com mu ni ties shape other pop u la tion health and demo
graphic pat terns. ■
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