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Contextual Determinants of Drug Use Risk
Behavior: a Theoretic Framework

Sandro Galea, Jennifer Ahern, and David Vlahov

ABSTRACT Over the past two decades, public health research has emphasized the role
of individual risk behaviors, primarily injection and sexual risk behaviors, in the
spread of HIV infection. Much less emphasis has been given to understanding the
determinants of these risk behaviors. Although individual characteristics are partly
responsible for risky injection and sexual behaviors, they do not explain all the inter-
personal variability in risk behavior. Contextual factors associated with HIV risk be-
havior may include structural factors (e.g., availability of services), social norms and
attitudes (e.g., social trust), disadvantage (e.g., neighborhood socioeconomic status),
and features of the physical environment (e.g., housing quality). This article presents
a conceptual framework that incorporates some of the key contextual domains that
may affect drug use behavior. It also presents data from a study of street-recruited
drug users as an example of the relations between social contextual factors and fre-
quency of injecting drug use, and discusses some methodological challenges in the
study of contextual determinants of drug use behavior.
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INTRODUCTION

Drug use has been a consistent feature of the urban environment for the past cen-
tury, despite sustained and costly efforts at prevention. The economic, health, and
social costs associated with drug use are enormous.1–5 In the past two decades,
injection drug use has been one of the two most common routes for the spread of
HIV infection worldwide.6 Although extensive research has been devoted to identi-
fying individual factors associated with drug use, our ability to explain drug use
risk behavior remains limited.7 It is increasingly clear that research focusing on
individual patterns of drug use is insufficient to fully explain interindividual drug
use behaviors or how these behaviors facilitate the spread of disease.

The field of public health developed from practical concerns with social and
environmental issues that have an impact on the health of human populations.8,9

Early public health practitioners identified environmental and social forces associ-
ated with well-being and implemented efforts to ameliorate them. However, for
most of the 20th century, research emphasis, driven by improved methodological
techniques and a growing interest in chronic disease etiology, shifted to individual-
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level risk factors, and less attention was given to environmental and social condi-
tions associated with health and well-being.10–12 More recently, research efforts have
aimed at accounting for multiple levels of analysis, including individual as well as
group-level factors.13 New epidemiologic techniques have also enabled researchers
to weigh the relative importance of risk factors at the individual and group lev-
els.14,15 While most research on contextual factors has been in the form of ecological
analyses,16–18 recent work has introduced a better understanding of how larger con-
textual forces interact with and shape individual-level behaviors.19,20 These studies
have usually linked information on small-area characteristics available from archi-
val data to survey-based measures of individual-level covariates from epidemiologic
studies.21,22 For example, neighborhood, socioeconomic status,23 and aggregate mea-
sures of income and poverty24 have been associated with well-being. In addition,
features of the social environment have been associated with risk behavior, includ-
ing smoking and alcohol use,25–27 cardiovascular risk factors,28,29 physical activity,
and violence.30–33

In the realm of substance use, a number of individual-level factors have been
identified that may affect drug users’ risk behaviors, including social networks and
social support,34–36 psychological factors,37,38 and individual experiences.39 Newer work
has begun to discuss the impact of social and economic contextual factors on sub-
stance use behavior.40,41 Among the early research that has shown an association
between contextual factors and drug use are analyses of the relations between alco-
hol outlets and alcohol,42 income distribution and smoking,43 and ethnographic re-
search that has suggested a role for contextual social and economic factors in deter-
mining illicit drug use.44 Although these studies provided early empirical evidence
for the role that contextual factors play in shaping illicit drug use, there have been
few systematic efforts to consider the different contextual factors that may be im-
portant determinants of drug use risk behavior and to study the relative contribu-
tion of these factors empirically. This article discusses one possible theoretic frame-
work that may guide such work and provides an empirical example of how
components of this framework may be tested.

A CONCEPTUAL MODEL OF THE CONTEXTUAL
DETERMINANTS OF RISK BEHAVIORS

Figure 1 presents a conceptual framework that incorporates some of the key contex-
tual variables that may be determinants of drug use behavior and related HIV risks.
The proposed framework draws on some of the available evidence demonstrating
associations between contextual factors and risk behavior, and on other established
frameworks that discuss the effect of factors at multiple levels on health and behav-
ior.10,45 This framework is based on the premise that social policy and regulation
affect contextual, mediating, and individual-level factors. For example, specific pol-
icies may affect the allocation of social and health resources, thus indirectly influ-
encing behavior (e.g., policies to increase available drug treatment services may
decrease the number of drug users; conversely, policies to incarcerate drug users
may influence the number of drug overdose episodes).46,47 Similarly, policy decisions
may directly affect drug use, such as the increase of taxes that has been shown to
decrease alcohol and cigarette consumption.48 The second element in this model
includes the key contextual variables that may affect risk behavior. Highlighted
here are social norms, neighborhood disadvantage, and social capital (three features
of the social environment), the physical environment, and availability of health
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FIGURE 1. Determinants of risk behaviors: a conceptual model

and social resources. The specific contribution of these variables to interindividual
variability in risk behavior may be tested empirically, and a few studies have dem-
onstrated their role in shaping drug use risk behavior. For example, social norms
have been identified as contextual variables that shape individual behavior.49,50 Since
many of these contextual variables are interrelated and interactive, a full under-
standing of their roles in shaping risk behaviors must consider the contribution of
other variables in the framework. For example, attitudes,51 violence,52 and resources
in the community53 have been linked to health.54 These observations reflect what
likely are complex (and frequently multidirectional and interactive) relations be-
tween factors at multiple levels, drug use, and health.

Multiple factors, such as social support and social networks, may mediate the
relation between the social and physical environment and individual drug use risk
behaviors.55,56 For example, social support systems are important mechanisms for
the prevention of substance use behavior in many racial/ethnic groups.55 Con-
versely, participation in drug-using social networks has been shown to be a determi-
nant of drug use behavior.56 Other social factors may affect drug use (e.g., discrimi-
nation) and mediate the relation between contextual determinants and risk
behavior; however, there have been few studies of these factors in the context of
drug use.

EXAMPLE: ASSESSING THE IMPACT OF NEIGHBORHOOD
DISADVANTAGE ON INJECTION DRUG USE

To assess the role of neighborhood disadvantage in shaping injection drug use be-
havior, we used data from a study of drug users (DUs) who were recruited in 2001
from the communities of East Harlem, Central Harlem, and South Bronx. Ethno-
graphic mapping and targeted sampling were used to recruit the DUs, who were
compensated $15 for their voluntary participation. All participants completed an
interviewer-administered structural questionnaire that inquired about patterns of
drug use, personal characteristics, and individual social factors. Zip codes were the
primary contextual unit of analysis. Data from the 2000 US census were used to
calculate the proportion of households in each zip code with an income of less than
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$30,000 per year as a measure of neighborhood disadvantage. Multilevel modeling
was used to determine the independent relation of neighborhood disadvantage and
frequency of injection drug use per day while controlling for individual-level fac-
tors.

Overall, 610 DUs were eligible for this analysis; 63% were male, 51% were
black, 40% were Latino, 19% were 25 to 34 years old, 41% were 35 to 44 years
old, and 34% were over 45 years old. All participants reported their primary place
of residence to be in one of 12 zip codes in the neighborhoods of interest. In a
multivariable multilevel model, neighborhood disadvantage was a significant pre-
dictor of frequency of injection drug use (β = 0.12, P = .007) when controlling for
individual age, race, gender, and annual income. Figure 2 shows the best-fit ad-
justed multilevel linear regression line describing the relation between neighbor-
hood disadvantage and frequency of injection.

This brief analysis illustrates that DUs living in more disadvantaged zip codes
were injecting drugs more frequently even after adjusting for the individual DUs’
demographic characteristics and income. Although limited, this example provides
evidence for a credible relation between neighborhood social determinants and indi-
vidual risk behavior independent of individual factors. However, in order to guide
potential interventions, it is important to understand the mechanisms underlying

FIGURE 2. Frequency of injection drug use and neighborhood disadvantage (Level I n = 610;
Level II n = 12). Analysis of 610 habitual drug users in New York City, residing in 12 different zip
codes. Shown is best-fit line describing the relation between neighborhood disadvantage and
individual frequency of injection drug use in a multilevel model, adjusting for individual age,
race, sex, and annual income.
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the observed relation. There are three primary plausible explanations for the data
presented here. First, the psychosocial stresses associated with living in highly disad-
vantaged neighborhoods may be related directly to higher risk behavior as a coping
mechanism.57 Second, disadvantaged neighborhoods could have few supportive
health and social resources, different configurations of social networks, or different
psychological characteristics, all of which may affect drug use risk behavior. Third,
it is possible that DUs who inject more frequently move into neighborhoods with
more disadvantage as a way to get away from higher social control (in more advan-
taged neighborhoods) that may impinge on drug patterns. The measurement of
variables that can represent these particular factors and the assessment of their
relative contributions to drug use risk behavior could guide policy-based and public
health interventions aimed at decreasing injection drug use and related adverse
health consequences in these neighborhoods. Similar analyses should be conducted
to address associations between neighborhood-level factors and sex risk behaviors
to explore the full extent of the relations between contextual factors and HIV risk
behaviors.

METHODOLOGICAL CONSIDERATIONS

Empiric evaluations of the impact of contextual factors on individual risk behavior
require rigorous conceptual models to identify relevant contextual determinants
and hypothesize a priori what the roles of these variables and potential mediating
factors may be in explaining the observed associations. In the above example, the
hypothesis was that neighborhood disadvantage would be associated with injection
drug use frequency. Building on our observations, further testing would involve an
examination of potential mechanisms to explain this relation (e.g., psychosocial
stress due to living in disadvantaged neighborhoods, different social networks in
disadvantaged neighborhoods).

Appropriate specification of relevant contextual levels may be difficult when
conducting empiric evaluations but is critical for an assessment of the determinants
of risk behavior. Among other problems, the misspecification of relevant levels of
analysis may mask intraunit variability. For example, while analysis at the state
level may be appropriate to determine the effect of state-level policies (e.g., enforce-
ment of anticrime measures) on individual drug-use behavior, it is unlikely that
state-level determinants will be as important as municipal-level determinants (e.g.,
emergency medical response) on drug overdose mortality. Similarly, specification
of the relevant contextual-level variables at the level of interest is important. In the
above example, zip codes were used as proxies for neighborhoods, but neighbor-
hood units that are meaningful to residents may be more appropriate units of analy-
sis in this context. Also, while the proportion of the population earning a low
income may adequately represent gross neighborhood disadvantage, it may mask
subtler disadvantage that can be expressed by assessing the proportion of persons
receiving public assistance. An analysis that focuses on the former may fail to detect
the role of public assistance in drug use or drug dealing behavior.

Adjustment for relevant individual-level correlates of risk behavior is also im-
portant for the proper identification and analysis of contextual determinants. For
example, adjusting for individual income is critical in an analysis of the role of
neighborhood disadvantage to avoid mistaking a compositional effect (i.e., an ag-
gregate effect of individuals in a particular group) for a contextual effect (i.e., a
true effect of the group). In the context of HIV, a multiplicity of risk behaviors,
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including drug use and sex risk behaviors, determine the likelihood of disease trans-
mission,58 indicating how important it is to consider context and its role in shaping
drug use and sex risk behaviors.

Contextual variables are difficult to measure and are rarely measured ade-
quately. Researchers often use archival data to construct contextual variables. In
the analytic example provided here, neighborhood income was used to represent
neighborhood disadvantage. Neighborhood income, however, is a relatively limited
proxy for overall neighborhood disadvantage that can manifest in multiple ways,
including quality of housing, lighting, street maintenance, and availability of ser-
vices and resources. Thus, archival data may be useful to construct contextual vari-
ables in some cases but may result in underspecification of the contextual variables
of interest or in failure to detect important contextual effects.

Multilevel analyses are frequently limited by inadequate power. The number of
persons studied, the number of contextual units, and anticipated intragroup correla-
tions determine statistical power in multilevel analysis,59 yet few studies are de-
signed to have sufficient power for these analyses. As the proposed model of risk
behavior presented in Figure 1 suggests, it is likely that the relations between con-
textual determinants, risk behavior, and disease transmission are complex and non-
linear. More sophisticated statistical models are necessary to account for the likely
relations among many contextual determinants and risk behaviors.

CONCLUSION

Contextual social factors have been identified as important determinants of risk
behavior and hence of HIV transmission. Although this is increasingly recognized
in the literature, few studies have been designed to specifically test multilevel
hypotheses. Methodological limitations, including the appropriate specification of
relevant group-level constructs and statistical efficiency, limit analyses of the role
of contextual factors. In the area of HIV transmission, key questions about the role
of contextual determinants remain. Among these are the identification of the pri-
mary contextual factors that shape individual drug use and sexual risk behavior,
assessment of the relative contribution of different contextual factors to HIV risk
behavior after adjustment for individual characteristics, and the identification of
modifiable contextual factors that may be the target of public health interventions
to reduce drug use, sexual risk taking, and HIV. Addressing these questions will
raise new challenges and opportunities for understanding and preventing HIV
transmission.
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