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The study of individual risk factors is inadequate to address the current public health challenges 
associated with HIV/AIDS. Rather, an ecological epidemiological study of HIV/AIDS is needed to 
address these challenges. A socioecological framework has been proposed for HIV/AIDS, including 
influences at the individual level, the interpersonal level, the neighborhood level, and the societal 
level. This framework provides the basis for a conceptual model with specific risk factors at each of 
these levels and cross-level associations. The nature of the associations also is important, in particular 
the assumption that the neighborhood alcohol environment exerts its effect on HIV risk through both 
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It has been widely recognized that 
an epidemiological study limited to 
individual risk factors will not be 

adequate to address the current public 
health challenges of human immunod-
eficiency virus (HIV)/acquired immune 
deficiency syndrome (AIDS) (Diez-
Roux 1998; Susser 2004; Williams and 
Jackson 2005; Yen and Syme 1999). 
HIV, alcohol abuse and dependence, and 
health inequalities all involve complex 
interactions between social and biological 
factors. Over the past several decades, a 
new epidemiological approach, termed 
ecological epidemiology, has emerged 
to address these complexities. This article 
describes the current research associated 
with the development of an ecological 
epidemiology of HIV risk as it applies 
to the alcohol environment. It first 
presents an ecological framework for 
HIV risk. By presenting a multilevel 
structure in which social contexts are 
thought to influence health outcomes, 
ecological frameworks symbolize the 
conceptual break from risk factor epi-

demiology to ecological epidemiology 
that has occurred over the past decades. 
The article then introduces a concep-
tual model that describes relationships 
between selected risk factors that charac-
terize the various exposures associated 
with social contexts. 

Ecological Epidemiology 

March and Susser (2006) originated 
the term ecological epidemiology, an 
approach to complex disease systems 
that characterizes disease risk in terms 
of multiple causative factors contribut
ing in both social and physical contexts 
at the population level. Their insights 
inspired a number of researchers to 
propose ecological frameworks for a 
variety of diseases, including sexually 
transmitted infections (STIs) (Dahlberg 
and Krug 2002; DiClemente et al. 2005). 
These frameworks build on each other 
and typically include multiple levels 
of influence portrayed as concentric 

circles typically beginning with the 
individual level, followed by the inter-
personal level, the neighborhood or 
community level, and finally the 
societal level. (Bronfenbrenner 1979; 
DiClemente et al. 2005) (see figure 1). 
These frameworks are based on the 
idea is that individuals operate within 
spheres of social influence and there-
fore prevention strategies should 
include a continuum of activities that 
address multiple spheres of influence. 
Frameworks of this type are generic 
and therefore do not provide measur
able constructs that characterize social 
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contexts and are believed to influence 
a particular health outcome. The concep
tual model described below is designed 
to make explicit both the constructs 
that characterize the various spheres of 
social influence (i.e., social contexts) and 
the hypothetical relationships between 
them as they relate to alcohol and HIV 
risk so that hypotheses can be tested. In 
a sense, this represents the beginning 
of an ecological epidemiology of HIV. 

The idea of an ecological epidemi
ology of HIV implies that there are 
measurable constructs at each of the 
levels of influence and that cross-level 
connections are involved in the occur
rence of HIV, both at the individual 
(e.g., infection and transmission) and 
population (e.g., neighborhood HIV 
rates) levels. Statistically, this implies 
a multilevel framework in which con
nections between constructs at differ
ent levels are modeled as cross-level 
interactions. This article highlights 
the empirical research that has been 
conducted, which provides evidence for 
each of the connections and the areas 
in which future research is needed.   

Macrosocial and Microsocial Factors 

The multilevel framework does not 
hold that social and environmental 
constructs are directly related to health 
outcomes. Rather, as proposed by Glass 
and McAtee (2006), a different dynamic 
is thought to operate when contextual 
factors influence individual level risk. 
They argue that macrosocial (e.g., State 
policies, neighborhood environments) 
and microsocial (e.g., social networks, 
social norms) factors can either con
strain or promote the occurrence of 
individual-level behaviors associated 
with risk. According to Glass and McAtee 
(2006), macrosocial and microsocial 
factors can be thought of as risk regulators 
interacting with the individual-level 
factors to make certain outcomes more 
or less likely among individuals exposed 
to a particular social or environmental 
context. Their model also considers 
these relationships over the life course 
and the fact that relationships may be 
reciprocal. It should be noted that the 
interaction between risk regulators and 
the individual-level risk factors can be 
modeled statistically as a cross-level 
interaction in a multilevel model (e.g., 
variable slope).  

Conceptual Model 

The authors’ conceptual model of HIV 
risk within an alcohol environment 
begins at the individual level, continues 
though the interpersonal level into the 
neighborhood level, and finishes at the 
societal level. It is a spatial hierarchy 
in which individuals are nested within 
interpersonal networks and neighbor
hoods, which are nested within societal 
structures (e.g., cities). Interpersonal 
social networks and neighborhoods 
tend to be misaligned with regard to 
this spatial hierarchy. For example, several 
studies have geo-referenced sexual net
works, and the geographic distribution 
typically varies with the definition of 
the relationship (e.g., sexual, drug, social) 
(Rothenberg et al. 2005). On the other 
hand, social norms can either be very 
small, pertaining to a particular alcohol 
establishment, or very large, encom
passing an entire society. In any case, 
in the authors’ model there is no hier
archical distinction between the inter
personal and neighborhood levels (see 
figure 2). 

Figure 1 Socioecological framework for HIV/AIDS risk. 
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HIV Risk and the Alcohol Environment 

Individual Level 

An ecological epidemiology of HIV 
risk implies a multilevel structure, with 
individual-level risk factors at the base. 
This discussion specifically relates to 
those factors that appear to be affected 
by the neighborhood alcohol environ
ment: alcohol consumption and high-
risk sexual behaviors (e.g., sex without 
a condom, multiple sex partners, and 
concurrent partnerships). In the model, 
HIV infection is the final impact of 
these behaviors. For simplicity, the model 
does not include the links between the 
alcohol environment and intravenous 
drug use and other individual factors 
(e.g., personality, perceived risk, con
dom self-efficacy) that also play a role 
in these complex relationships. 

Interpersonal Level 

The interpersonal level refers to the 
social and sexual networks in which 
individuals are imbedded. Considerable 
evidence exists to suggest that network 
structure determines the propagation 
of STIs like HIV and that position in 
the network, in terms of embedded-
ness, is associated with individual risk 
(Aral 1999; Fichtenberg et al. 2009; 

Potterat et al. 2002). Sexual network 
factors that influence disease transmis
sion include structural factors, such as 
network size, density, mixing, and 
turnover as well as compositional factors, 
such as network member characteristics 
(Fichtenberg et al. 2009). 

The interpersonal level in this model 
encompasses the role of alcohol outlets 
in shaping social and sexual networks. 
Members of a sexual network, espe
cially core group members, tend to 
be geographically clustered. Estimates 
of the median distance between part
ners in a network range from 0.34 
km to 1.3 km, depending on the study, 
which emphasizes the importance of 
the local neighborhood in STI trans
mission dynamics (Rothenberg et al. 
2005; Zenilman et al. 1999). Scribner 
and colleagues (2008) suggest that 
this geographic clustering of sexual 
network members can be used to 
locate the core group members using 
geo-referenced surveillance data and 
specialized spatial techniques. In 
addition, alcohol outlets tend to 
occupy central positions within sexual 
and social networks (De et al. 2004; 
Morris et al. 2008). However, nowhere 
is the relationship between alcohol 
outlets and networks more important 

than among men who have sex with 
men (MSM), a primary risk group 
for HIV. Gay bars, institutions within 
the MSM community (Achilles 1967), 
are among the few settings where 
the community can experience social 
interactions that are shaped by the 
social norms which tend to maintain 
the social and sexual networks defin
ing a community. 

Neighborhood Level 

The neighborhood level includes factors 
that define the neighborhood alcohol 
environment (e.g., density of alcohol 
outlets). According to the conceptual 
model presented here, the neighborhood 
alcohol environment influences HIV 
risk along two separate pathways. First, 
alcohol outlets, including both on-
premise outlets such as bars and clubs 
and off-premise outlets such as liquor 
stores, affect risk of HIV and other STIs 
through their moderating effect on 
alcohol consumption. Higher densities 
of alcohol outlets have been geographi
cally associated with increased consump
tion of alcohol at the neighborhood 
level (Gruenewald et al. 1993; Scribner 
et al. 2000, 2008; Treno et al. 2003), 
which in turn tends to influence the 

Figure 2 Conceptual model of HIV risk from an ecological perspective characterizing the role of the alcohol environment. 
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frequency of high-risk sexual behavior 
as well as risks associated with drug use. 
Second, the neighborhood alcohol 
environment may influence HIV risk 
through an indirect effect on social and 
sexual networks. As mentioned above, 
alcohol outlets often are important neigh
borhood locations for social and sexual 
networks. The density of alcohol out
lets in a neighborhood affects social 
capital presumably by expanding or 
contracting social networks (Scribner et 
al. 2007; Theall et al. 2009). For exam
ple, a poorly run alcohol outlet that 
becomes a focus of criminal activity in 
a neighborhood will serve to contract 
the social network of residents as they 
retreat into their homes and stop 
socializing on the street. 

Gruenewald (2007) proposed in his 
Niche Theory that as outlet density 
increases, the competition for drinkers 
among the outlets in a neighborhood 
will lead to segmented drinking 
because the outlet owners appeal to 
various subsets of the drinking popu
lation (e.g., young drinkers versus old 
drinkers; gay bars versus straight bars). 
This theory is of particular relevance 
to the role of alcohol outlets in affect
ing sexual networks in the gay com
munity. In neighborhoods with high 
alcohol outlet densities, it has long 
been observed that there is a segmen
tation of the gay community defined 
by the type of bar an individual fre
quents (e.g., leather bar versus pick 
up bar) (Achilles 1967). In addition, 
with segmentation comes a set of 
social and behavioral norms that 
define each bar, which typically 
includes behaviors associated with 
high risk of HIV transmission (e.g., 
high-risk sex, intravenous drug use). 
Niche Theory suggests that the social 
ecology associated with increasing 
alcohol outlet density will result in 
“hot spots” where risk of problem 
behavior will be excessively high 
(Gruenewald 2007). 

Societal Level 

The societal level encompasses the policies 
that shape the neighborhood alcohol 
environment described above. For 
example, a number of studies have 

demonstrated higher densities of alcohol 
outlets (particularly liquor stores) in 
poor and minority neighborhoods 
(Gorman and Speer 1997; LaVeist and 
Wallace 2000; Romley et al. 2007) as 
well as a greater amount of shelf space 
dedicated to alcohol within these outlets 
(Bluthenthal et al. 2008). Theoretically, 
if a policy was enacted to reduce alcohol 
outlet density in a neighborhood, this 
would reduce the segmenting of drinkers. 
Assuming that the most segmented out
lets are hot spots for HIV risk behaviors, 
HIV transmission would be reduced. 

Scribner and colleagues (2008) 
evaluated the effect of a city-level 
policy designed to target alcohol out
let hot spots. In a sense, this research 
tests Gruenewald’s Niche Theory as it 
applies to HIV risk. In 1997, the city 
of New Orleans passed a series of 
ordinances to facilitate the prosecu
tion of nuisance alcohol outlets. Over 
the years, the policy effectively elimi
nated problem alcohol outlets from 
a number of New Orleans neighbor
hoods. The researchers’ preliminary 
analyses revealed that annual risk of 
HIV/AIDS following the policy change 
decreased faster for individuals in 
New Orleans neighborhoods compared 
with Baton Rouge neighborhoods 
(Scribner et al. 2008). 

Discussion 

The framework and conceptual model 
presented here suggest that exposures 
to alcohol and the alcohol environment 
play an important role in regulating the 
risk of acquiring HIV/AIDS. This effect 
is played out in the neighborhood and 
social contexts in which an individual 
is embedded, thereby regulating the 
risks to which they are exposed. Societal 
structures also play a role in shaping 
these neighborhood and social con
texts. The policies affecting how alco
hol is made available and the nature of 
the alcohol environment tend to reflect 
the social structure of greater society. 
For example, in a segregated city where 
Blacks tend to be governed by repre
sentatives of the White majority, the 
interests of the Black community may 
not be appreciated. In such a situation, 

formal and informal policies may result 
in situations where poorly run liquor 
outlets tend to proliferate in predomi
nantly Black neighborhoods, thereby 
increasing situational risks for substance 
abuse and high-risk sexual behaviors. 
Poorly run alcohol outlets also influence 
the types of social and sexual networks 
that exist in a neighborhood and char
acteristics such as network density. 
Because Black minorities in a segre
gated society tend to be seen as “other,” 
the problems associated with a poorly 
run alcohol outlet are typically viewed 
as Black problems rather than problems 
associated with an alcohol outlet. In 
any case, exposure to these networks 
increases an individual’s risk of acquir
ing HIV/AIDs. 

Demonstrating these types of rela
tionships is part of the challenge in 
developing an ecological epidemiology 
for HIV/AIDS. Fortunately, a conver
gence of research methods and theory 
has made progress in this area possi
ble. Ultimately, this approach holds 
promise for advancing efforts in 
HIV/AIDS prevention by addressing 
modifiable factors in the environment 
at the individual, interpersonal, 
neighborhood, and societal levels.  ? 

Acknowledgements 

The research discussed was made possi
ble under grants from the National 
Institute on Alcohol Abuse and 
Alcoholism (R01–AA–015855, to 
R.S.) and from the Centers for Disease 
Control and Prevention (1K01SH 
000002–01, to K.P.T.). 

Financial Disclosure 

The authors declare that they have no 
competing financial interests. 

References 

ACHILLES, N. The development of the homosexual 
bar as an institution. In: Gagnon, J.H. and Simon, 
U., Eds. Sexual Deviance. New York: Harper & 
Row, 1967, pp. 228–244. 

Alcohol Research & Health 182 



33.3_9.1.10.qxd  9/12/10  5:53 PM  Page 183

 

HIV Risk and the Alcohol Environment 

ARAL, S.O. Sexual network patterns as determi
nants of STD rates: Paradigm shift in the behav
ioral epidemiology of STDs made visible. Sexually 
Transmitted Diseases 26(5):262–264, 1999. PMID: 
10333278 

BLUTHENTHAL, R.N.; COHEN, D.A.; FARLEY, T.A.; 
ET AL. Alcohol availability and neighborhood char
acteristics in Los Angeles, California, and southern 
Louisiana. Journal of Urban Health 85(2):191– 
205, 2008. PMID: 18228148 

BRONFENBRENNER, U. The Ecology of Human 
Development. Cambridge, MA: Harvard University 
Press, 1979. 

DAHLBERG, L.L., AND KRUG, E.G. World report 
on violence and health. In: Krug, E.G.; Dahlberg, 
L.L.; Mercy, J.A.; et al. Eds. Violence: A Global 
Public Health Problem. Geneva: World Health 
Organization, 2002, pp. 1–56. 

DE, P.; SINGH, A.E.; WONG, T.; ET AL. Sexual net
work analysis of a gonorrhoea outbreak. Sexually 
Transmitted Infections 80(4):280–285, 2004. 
PMID: 15295126 

DICLEMENTE, R.J.; SALAZAR, L.F.; CROSBY, R.A.; 
AND ROSENTHAL, S.L. Prevention and control of 
sexually transmitted infections among adolescents: 
The importance of a socio-ecological perspective: A 
commentary. Public Health 119(9):825–836, 2005. 
PMID: 15913678 

DIEZ-ROUX, A.V. Bringing context back into epi
demiology: Variables and fallacies in multilevel 
analysis. American Journal of Public Health 
88(2):216–222, 1998. PMID: 9491010 

FICHTENBERG, C.M.; MUTH, S.Q.; BROWN, B.; ET 

AL. Sexual network position and risk of sexually 
transmitted infections. Sexually Transmitted 
Infections 85(7):493–498, 2009. PMID: 19700414 

GLASS, T.A., AND MCATEE, M.J. Behavioral sci
ence at the crossroads in public health: Extending 
horizons, envisioning the future. Social Science & 
Medicine 62(7):1650–1671, 2006. PMID: 
16198467 

GORMAN, D.M., AND SPEER, P.W. The concentra
tion of liquor outlets in an economically disadvan
taged city in the northeastern United States. 

Substance Use & Misuse 32(14):2033–2046, 1997. 
PMID: 9440151 

GRUENEWALD, P.J. The spatial ecology of alcohol 
problems: Niche theory and assortative drinking. 
Addiction 102(6):870–878, 2007. PMID: 17523980 

GRUENEWALD, P.J.; PONICKI, W.R.; AND HOLDER, 
H.D. The relationship of outlet densities to alcohol 
consumption: A time series cross-sectional analysis. 
Alcoholism: Clinical and Experimental Research 
17(1):38–47, 1993. PMID: 8452207 

LAVEIST, T.A., AND WALLACE, J.M., JR. Health 
risk and inequitable distribution of liquor stores in 
African American neighborhood. Social Science & 
Medicine 51(4):613–617, 2000. PMID: 10868674 

MARCH, D., AND SUSSER, E. The eco- in eco
epidemiology. International Journal of Epidemiology 
35(6):1379–1383, 2006. PMID: 17127690 

MORRIS, S.R.; KNAPP, J.S.; MOORE, D.F. ET AL. 
Using strain typing to characterise a fluoro
quinolone-resistant Neisseria gonorrhoeae transmis
sion network in southern California. Sexually 
Transmitted Infections 84(4):290–291, 2008. 
PMID: 18339660 

POTTERAT, J.J.; MUTH, S.Q.; ROTHENBERG, R.B.; 
ET AL. Sexual network structure as an indicator of 
epidemic phase. Sexually Transmitted Infections 
78(Suppl. 1):i152–i158, 2002. PMID: 12083436 

ROMLEY, J.; COHEN, A.D.; RINGEL, J.; AND 

STURM, R. Alcohol and environmental justice: The 
density of liquor stores and bars in urban neighbor
hoods in the United States. Journal of Studies on 
Alcohol and Drugs 68(1):48–55, 2007. PMID: 
17149517 

ROTHENBERG, R.; MUTH, S.Q.; MALONE, S.; ET 

AL. Social and geographic distance in HIV risk. 
Sexually Transmitted Diseases 32(8):506–512, 2005. 
PMID: 16041254 

SCRIBNER, R.; MASON, K.; THEALL, K.; ET AL. The 
contextual role of alcohol outlet density in college 
drinking. Journal of Studies on Alcohol and Drugs 
69(1):112–120, 2008. PMID: 18080071 

SCRIBNER, R.; ROBINSON, W.; THEALL, K.; AND 

SIMONSEN, N. Multilevel Longitudinal Analysis of 
an Alcohol Policy Change on HIV/AIDS Risk. 

Chicago, IL: Society for Epidemiology Research, 
2008. 

SCRIBNER, R.; THEALL, K.P.; GHOSH-DASTIDAR, B; 
ET AL. Determinants of social capital indicators at 
the neighborhood level: A longitudinal analysis of 
loss of off-sale alcohol outlets and voting. Journal of 
Studies on Alcohol and Drugs 68(6):934–943, 2007. 
PMID: 17960312 

SCRIBNER, R.A.; COHEN, D.A.; AND FISHER, W. 
Evidence of a structural effect for alcohol outlet 
density: A multilevel analysis. Alcoholism: Clinical 
and Experimental Research 24(2):188–195, 2000. 
PMID: 10698371 

SCRIBNER, R.A.; JOHNSON, S.A.; COHEN, D.A.; ET 

AL. Geospatial methods for identification of core 
groups for HIV/AIDS. Substance Use & Misuse 
43(2):203–221, 2008. PMID: 18205088 

SUSSER, E. Eco-epidemiology: Thinking outside the 
black box. Epidemiology 15(5):519–520, 2004; 
author reply 527–528, 2004. PMID: 15308946 

THEALL, K.; SCRIBNER, R.; COHEN, D.; ET AL. 
Social capital and the neighborhood alcohol envi
ronment. Health & Place 15(1):323–332, 2009. 
PMID: 18672392 

TRENO, A.J.; GRUBE, J.W.; AND MARTIN, S.E. 
Alcohol availability as a predictor of youth drinking 
and driving: A hierarchical analysis of survey and 
archival data. Alcoholism: Clinical and Experimental 
Research 27(5):835–840, 2003. PMID: 12766629 

WILLIAMS, D.R., AND JACKSON, P.B. Social sources 
of racial disparities in health. Health Affairs 
(Millwood) 24(2):325–334, 2005. PMID: 
15757915 

YEN, I.H., AND SYME, S.L. The social environment 
and health: A discussion of the epidemiologic litera
ture. Annual Review of Public Health 20:287–308, 
1999. PMID: 10352860 

ZENILMAN, J.M.; ELLISH, N.; AND GLASS, G. The 
geography of sexual partnerships in Baltimore: 
Applications of core theory dynamics using a geo
graphic information system. Sexually Transmitted 
Diseases 26(2):75–81, 1999. PMID: 10029979 

Vol. 33, No. 3, 2010 183 




