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Abstract

Background—Substantial racial/ethnic disparities exist in HIV infection among people who 

inject drugs (PWID) in many countries. To strengthen efforts to understand the causes of 

disparities in HIV-related outcomes and eliminate them, we expand the “Risk Environment 

Model” to encompass the construct “racialized risk environments,” and investigate whether PWID 

risk environments in the United States are racialized. Specifically, we investigate whether black 

and Latino PWID are more likely than white PWID to live in places that create vulnerability to 

adverse HIV-related outcomes.

Methods—As part of the Centers for Disease Control and Prevention’s National HIV Behavioral 

Surveillance, 9,170 PWID were sampled from 19 metropolitan statistical areas (MSAs) in 2009. 

Self-reported data were used to ascertain PWID race/ethnicity. Using Census data and other 

administrative sources, we characterized features of PWID risk environments at four geographic 
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scales (i.e., ZIP codes, counties, MSAs, and states). Means for each feature of the risk 

environment were computed for each racial/ethnic group of PWID, and were compared across 

racial/ethnic groups.

Results—Almost universally across measures, black PWID were more likely than white PWID 

to live in environments associated with vulnerability to adverse HIV-related outcomes. Compared 

to white PWID, black PWID lived in ZIP codes with higher poverty rates and worse spatial access 

to substance abuse treatment and in counties with higher violent crime rates. Black PWID were 

less likely to live in states with laws facilitating sterile syringe access (e.g., laws permitting over-

the-counter syringe sales). Latino/white differences in risk environments emerged at the MSA 

level (e.g., Latino PWID lived in MSAs with higher drug-related arrest rates).

Conclusion—PWID risk environments in the US are racialized. Future research should explore 

the implications of this racialization for racial/ethnic disparities in HIV-related outcomes, using 

appropriate methods.
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risk environments; critical race theory; National HIV Behavioral Surveillance; injection drug use; 
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Introduction

A recent systematic review of international evidence found that HIV prevalence among 

people who inject drugs (PWID) is twice as high among racial/ethnic minority PWID than 

among racial/ethnic majority PWID (Des Jarlais, Cooper et al. 2012). Disparities in HIV 

prevalence among PWID are particularly stark in the United States (US), where HIV 

prevalence is six and eleven times higher among Latino and non-Hispanic black PWID, 

respectively, than among non-Hispanic white PWID (Centers for Disease Control and 

Prevention 2006, Laffoon, Satcher Johnson et al. 2011, Lansky, Finlayson et al. 2014). The 

broad ranges of these disparities reflect geographic variation in the distribution of HIV 

within and across racial/ethnic groups. These disparities have persisted since the early days 

of the epidemic in the US (Friedman, Quimby et al. 1997, Kottiri, Friedman et al. 2002). 

Racial/ethnic differences in risk behaviors do not explain them: Latino and non-Hispanic 

black PWID are as likely or often less likely to report injection-related and sexual risk 

behaviors than non-Hispanic white PWID (Friedman, Young et al. 1993, Cooper, Des Jarlais 

et al. 2011, Centers for Disease Control and Prevention 2012, Linton, Celentano et al. 2013, 

Williams, Eisenberg et al. 2013). Racial/ethnic disparities also exist in the progression of 

HIV infection among HIV-positive PWID in the US (Grigoryan, Hall et al. 2009). 

Accordingly, the US Centers for Disease Control and Prevention (CDC), the White House, 

the Department of Health and Human Services, and investigators have called for research 

and interventions into the ways in which social factors, including characteristics of the 

places people live, create and perpetuate these disparities (National Minority AIDS Council 

2006, Friedman, Cooper et al. 2009, National Institute on Drug Abuse of the National 

Institutes of Health 2009, The White House Office of National AIDS Policy 2010, Centers 

for Disease Control and Prevention 2011, Centers for Disease Control and Prevention 2012, 
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Office of Disease Prevention and Health Promotion in the U.S. Department of Health and 

Human Services 2012).

The Risk Environment Model is a powerful theoretical framework to guide studies of the 

social determinants of HIV-related outcomes among PWID; a particular strength is its focus 

on how characteristics of the places where PWID live, work, and engage in drug-related 

activities shape vulnerability (Rhodes 2002, Rhodes, Mikhailova et al. 2003, Rhodes, Singer 

et al. 2005, Rhodes 2009, Strathdee, Hallett et al. 2010). The Risk Environment Model has, 

however, been underutilized in studies of racial/ethnic disparities in HIV-related outcomes 

among PWID. This paper develops the concept of “racialized risk environments” and 

empirically investigates the extent to which PWID who are Latino, non-Hispanic black, and 

non-Hispanic white (hereafter referred to as black and white, respectively) live in different 

geographically-defined risk environments in the US. Fundamentally at issue in this analysis 

is whether black and Latino PWID live in riskier environments than white PWID.

Risk Environment Model

The Risk Environment Model foregrounds the social situations, structures, and places that 

generate vulnerability to HIV transmission and other drug-and HIV-related harms among 

PWID (Rhodes 2002, Rhodes, Mikhailova et al. 2003, Rhodes, Singer et al. 2005, Rhodes 

2009, Strathdee, Hallett et al. 2010). The “risk environment” is defined as the “space… 

[where] factors exogenous to the individual interact to increase the chances of HIV 

transmission” (Rhodes, Singer et al. 2005, p. 1026) and other drug- and HIV-related harms, 

including HIV-related morbidity and mortality (Milloy, Marshall et al. 2012). This 

environment consists of four types of influence: influences that are social, economic, 

political, or physical (Rhodes 2002, Rhodes, Singer et al. 2005). Some of these influences 

may be features of places (e.g., neighborhood poverty rates), while others may not be rooted 

in place (e.g., risk networks, interpersonal discrimination).

The model posits that each type of influence operates at multiple, intersecting levels to affect 

individual vulnerability (Rhodes 2002, Rhodes, Mikhailova et al. 2003, Rhodes, Singer et al. 

2005, Rhodes 2009, Strathdee, Hallett et al. 2010).

A large body of evidence testifies to the explanatory power of the Risk Environment Model 

(Rhodes, Singer et al. 2005, Degenhardt, Mathers et al. 2010, Strathdee, Hallett et al. 2010). 

Studies have used it to identify policies and other contextual factors that seem to influence 

HIV acquisition and disease progression among PWID (Strathdee, Hallett et al. 2010, 

Milloy, Marshall et al. 2012); to describe vulnerability to HIV among non-injection drug 

users (Goldenberg, Strathdee et al. 2011); and to inform mathematical models that explore 

the relationships between environmental factors and HIV (Strathdee, Hallett et al. 2010). 

This model has rarely, however, been applied to study racial/ethnic disparities in HIV-

related outcomes among PWID.

Racialized Risk Environments

To advance research and interventions into disparities in HIV-related outcomes among 

PWID, we have previously proposed that place-based features of risk environments may be 

“racialized” in the US (Cooper, Bossak et al. 2009). A risk environment is racialized when 
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racial/ethnic groups of PWID inhabit places that differ systematically in the availability of 

protective features (e.g., substance abuse treatment programs) and in the presence of harmful 

features (e.g., police drug crackdowns). In addition to being rooted in the Risk Environment 

Model, the construct “racialized risk environments” has origins in Critical Race Theory 

(Bonilla-Silva 2001). Central to Critical Race Theory is the concept of racialized social 

systems in which

“…economic, political, social, and ideological [hierarchies] are partially structured 

by the placement of actors in racial categories…The race placed in the superior 

position tends to receive greater economic remuneration and access to better 

occupations and prospects in the labor market, occupies a primary position in the 

political system, is granted higher social estimation…, often has the license to draw 

physical (segregation) as well as social (racial etiquette) boundaries…and receives 

what W.E.B. DuBois called a ‘psychological wage.’ “ (Bonilla-Silva 2001, p. 37).

In the US, racialized social systems can manifest geographically. Within metropolitan areas, 

racial/ethnic residential segregation sorts members of different racial/ethnic groups into 

neighborhoods that are both separate and unequal (Massey and Denton 1989, Massey and 

Denton 1993, Logan and Stults 2011). In US metropolitan areas in 2010, the average black 

resident lived in a census tract in which 45% of the other residents were black, 35% were 

white, and 15% were Latino (Logan and Stults 2011). A parallel pattern existed for Latinos 

(Logan and Stults 2011). The average white resident lived in a tract where 75% of the other 

residents were white and just 8% were black and 11% were Latino (Logan and Stults 2011). 

Within segregated metropolitan areas, predominately black neighborhoods (often measured 

as census tracts) tend to have fewer social, economic, political, and physical resources and 

more hazards than predominately white neighborhoods; the same is true for predominately 

Latino neighborhoods, though perhaps to a lesser extent (Massey and Denton 1989, Massey 

and Denton 1993). For example, in urban areas predominately black neighborhoods tend to 

have higher densities of abandoned buildings, worse municipal services, and poorer housing 

quality than predominately white neighborhoods (Williams and Collins 2001).

Members of different racial/ethnic groups may also experience different living environments 

in larger geographic areas (e.g., counties, municipalities, metropolitan areas). To illustrate, 

municipalities with higher proportions of black residents invest less in parks (Joassart-

Marcelli 2010).

Racial/ethnic differences in features of the environments where people live are associated 

with disparities in several health outcomes in the general population (Do, Finch et al. 2008, 

Bleich, Thorpe et al. 2010, Laveist, Pollack et al. 2011). For example, an analysis of the US 

National Health Interview Survey data found that differences in neighborhood context 

explained 38%–76% (depending on the age group) of the black/white disparity in self-rated 

health among men, after adjusting for individual-level factors (Do, Finch et al. 2008); self-

rated health strongly predicts mortality (Idler and Kasl 1991, Idler and Benyamini 1997, 

Idler, Russell et al. 2000). Conversely, disparities in diabetes and obesity disappear and 

disparities in hypertension are reduced when black and white adults live in racially 

integrated neighborhoods (Bleich, Thorpe et al. 2010, Laveist, Pollack et al. 2011).
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Despite the promise of studies on the environments where people live and health disparities 

in the general population, the prominence of the Risk Environment Model in studies of 

PWID health, and the magnitude of disparities in HIV infection and HIV disease 

progression among PWID, research on whether and how place characteristics predict racial/

ethnic disparities in HIV-related outcomes among PWID remains rare. To support the 

development of this line of inquiry and of the Risk Environment Model, this paper describes 

the extent to which place-based features of risk environments are racialized in a large 

sample (N=9170) of PWID living in the US.

Methods

Study description and analytic sample

We integrated 2009 surveillance data about PWID living in 19 US metropolitan statistical 

areas (MSAs) with Census data and data from other existing administrative sources to 

describe features of the environments where PWID lived. Data on individual PWID were 

drawn from the 2009 cycle of the CDC’s National HIV Behavioral Surveillance (NHBS) 

(Gallagher, Sullivan et al. 2007). NHBS collects data on HIV serostatus, HIV-related risk 

behaviors, and health service use among PWID, men who have sex with men, and 

heterosexuals at high risk for HIV infection (Gallagher, Sullivan et al. 2007).

NHBS has two units of analysis: MSAs and individuals. MSAs contain at least one central 

city and its neighboring counties that have a high degree of socioeconomic integration with 

the central city (Office of Management and Budget 2013); typically, an MSA consists of at 

least one central city and its surrounding suburbs. In 2009, NHBS surveyed 20 MSAs with 

the highest AIDS burden: MSAs represented approximately 60% of all people living with 

diagnosed HIV infection who had ever been diagnosed with AIDS in urban areas with a 

population size ≥500,000 at the end of 2009 (Centers for Disease Control and Prevention 

2012, Centers for Disease Control and Prevention 2012,Broz, Wejnert et al. 2014). One 

MSA, San Juan-Bayamon, was excluded from the present analyses because of the lack of 

racial/ethnic diversity in the PWID sample (98% were Latino), creating a sample size of 19 

MSAs.

PWID were sampled in each MSA using respondent-driven sampling (RDS) (Lansky, 

Abdul-Quader et al. 2007). Recruitment chains began with <15 seeds; each seed was asked 

to recruit ≤5 PWID (Centers for Disease Control and Prevention 2012). People were eligible 

to participate if they reported injecting drugs in the past 12 months and provided proof of 

injection (e.g., track marks); lived in the target MSA; and were ≥18 years old (Lansky, 

Abdul-Quader et al. 2007).

Recruitment continued for 6 months, on average, until approximately 500 people were 

enrolled in each MSA. A total of 9,741 PWID were enrolled across the 19 MSAs. 

Participants who lacked valid ZIP code information (n=402, 4.1%) were excluded from 

analyses. Participants who identified as non-Hispanic “other race” or had missing race 

information were excluded (N=169, 1.7%), creating a final sample size of 9170.
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Measures

Individual race/ethnicity—We analyzed NHBS participants’ self-report data to create 

three mutually exclusive racial/ethnic groups: Latino, white, and black. Two-hundred and 

seventy four (3%) participants reported that they belonged to two racial groups and were not 

Latino. To assign these individuals to a single racial/ethnic group we followed the Office of 

Management and Budget’s “plurality” guidelines (Figure 1) (U.S. Office of Management 

and Budget 2000). Plurality guidelines are based on analyses of National Household 

Interview Survey data linking responses to items allowing individuals to identify as a 

member of multiple racial/ethnic groups with items requiring individuals to identify with a 

single racial/ethnic group (U.S. Office of Management and Budget 2000).

Geographic areas—Participants reported the ZIP code area and county where they lived. 

Homeless participants were assigned to ZIP codes and counties based on the place where 

they usually slept. Participants were linked to MSAs based on the site of data collection and 

to states based on county of residence.

Other individual-level covariates—For descriptive purposes, data on participant 

sociodemographic characteristics, HIV serostatus, and drug-related behaviors were extracted 

from NHBS.

Features of the risk environment—Table 1 presents the features of the risk 

environment studied here, the geographic scale at which each feature was operationalized, 

and data sources. Features were selected based on past research about place-based exposures 

and HIV-related outcomes among PWID; we also included some place-based exposures that 

have been associated with HIV-related outcomes (e.g., infection with other sexually 

transmitted infections [STIs], condom use) in other key populations and could plausibly 

predict HIV among PWID as well (e.g., alcohol outlet density). Unless otherwise noted in 

Table 1, data captured features of the risk environment in 2009.

We operationalized each feature at its most conceptually appropriate geographic scale or at 

the geographic scale that had received the most empirical support in past studies. For 

example, we assessed racial/ethnic residential segregation (measured using the Isolation 

Index, as described in Table 1) within MSAs, and not within ZIP codes or counties, because 

segregation has been produced, in part, by the exodus of whites from central cities to 

suburbs (though white suburban workers continue to work in central cities) (Massey and 

Denton 1993, Frey 2011). Because evidence indicates a relationship between spatial access 

to alcohol outlets in small geographic areas and HIV-related health outcomes (Cohen, 

Ghosh-Dastidar et al. 2006), we operationalized alcohol outlet density within ZIP codes. In 

some cases, however, there was little evidence about operationalizing a feature at a 

particular scale; in these cases we operationalized it at several scales to permit comparisons.

We tailored the Risk Environment Model to suit the study’s aims in three ways. First, we 

defined a new type of influence: healthcare service and law enforcement interventions 

(Table 1). We constructed several measures of drug-related law enforcement activities and 

of drug- and HIV-related health service access because these risk environment features are 

strongly associated with HIV prevalence and injection-related risk behaviors among PWID 
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(Cooper, Moore et al. 2005, Friedman, Cooper et al. 2006, Cooper, Des Jarlais et al. 2011, 

Cooper, Des Jarlais et al. 2012). Given the number of measures and their potential impact, 

we decided that they constituted their own type of influence. We included HIV prevalence 

among PWID in this set of influences because HIV prevalence is often used to locate service 

sites. Second, we eliminated the “political” type of influence. Few measures of political 

environments were available across all 19 MSAs; additionally, we shifted several features of 

the risk environment that are usually classified as political influences to the newly created 

health care service/law enforcement type of influence (e.g., policies governing syringe 

access). This analysis thus described the following types of influence: features of the social, 

economic, healthcare service/law enforcement, and physical environments.

Third, we altered the way in which the model classified “levels.” The Risk Environment 

Model typically has three levels: the microlevel, which includes networks, norms, and local 

settings; the mesolevel, which encompasses institutions and organizations; and the 

macrolevel, which covers policies, cultural factors, and social inequalities (Rhodes 2002, 

Rhodes, Mikhailova et al. 2003, Rhodes, Singer et al. 2005, Rhodes 2009, Strathdee, Hallett 

et al. 2010). Our analysis had many variables that could not be mapped onto these levels. 

For example, the violent crime rate in a county could not be classified as a feature of the 

microenvironment because counties are too large; cannot be classified as a feature of the 

mesoenvironment because violent crime is neither an institution nor an organization; and 

cannot be classified as feature of the macroenvironment because it is not a policy, 

inequality, or cultural factor. We therefore classified each type of influence according to the 

geographic scale(s) at which it was measured (i.e., ZIP code area, county, MSA, state).

Table 1 provides information on the construction of each variable. Creating measures of 

spatial access to substance abuse treatment and syringe exchange programs (SEPs), 

however, involved several assumptions, and so we describe the construction of those 

measures for the sake of transparency. We used gravity based methods (GBM) to measure 

spatial access to SEPs and substance abuse treatment (overall and for methadone 

maintenance treatment programs [MMTPs] specifically); GBMs are commonly used to 

assess spatial access to health service providers (Haynes and Fotheringhan 1984, Bailey and 

Gastrell 1995, Wang 2006, Cooper, Bossak et al. 2008, Cooper, Bossak et al. 2009, Cooper, 

Des Jarlais et al. 2011, Cooper, Des Jarlais et al. 2012, Cooper, Des Jarlais et al. 2012). 

GBMs assume that spatial access to providers is a function of (a) the travel distance 
between participant i’s home and each service site that is within a “reasonable travel 

distance” of his/her home; (b) a distance decay formula; and (c) the number of service 
opportunities at each site (Haynes and Fotheringhan 1984, Bailey and Gastrell 1995, Wang 

2006). The spatial access measure ignores local need for services (e.g., total number of 

PWID, for the SEP access measure). We calculated these components as follows:

• Estimating travel distance required locating both participants and programs in 

space. Because NHBS does not gather data on participants’ home addresses, we 

approximated each participant’s home address using the population-weighted 

center of his/her ZIP code area (i.e., “population-weighted centroid”), a common 

practice when street addresses are unavailable (Hwang and Rollow 2000, Luo and 

Wang 2003); on average ZIP codes were 9.17 square miles (standard 
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deviation=17.96). Street address data on SEP site locations in 2009 were extracted 

from Des Jarlais’ “Dave Purchase Memorial Syringe Exchange Program Survey”

(McKnight, Des Jarlais et al. 2005). Data on the street addresses of substance abuse 

treatment programs were drawn from the National Directory of Drug and Alcohol 

Abuse Treatment Programs (Office of Applied Studies in the Substance Abuse and 

Mental Health Services Administration 2010). Population-weighted centroids and 

program addresses were geocoded to their latitude and longitude. Based on past 

studies (Jacoby 1991, Fortney, Rost et al. 2000, Beardsley, Wish et al. 2003, 

Williams and Metzger 2010), “reasonable travel distance” between home and 

service sites was set to three miles. Thus, any program site located <3 miles of a 

ZIP code area’s population-weighted centroid along the local road network was 

included in that ZIP code area’s GBM calculation.

• To recognize that sites that are farther away might be less attractive, the distance 
decay weight allowed access to decline with distance from home. We set this 

weight to 1.5 (Schuurman, Berube et al. 2010).

• We did not know the number of treatment slots at each program or the number of 

syringes distributed by each SEP site. We therefore set the number of service 
opportunities=1 for each site.

GBM produced a unitless spatial access value for each ZIP code that ranged from 0 to the 

total number of sites ≤3 miles from home; higher values indicate better access.

We could not use GBM methods to assess spatial access to HIV testing sites because we did 

not have street address information for these sites; data were only available on number of 

testing sites in each ZIP code. We therefore calculated spatial density of testing sites per 

square mile.

Analyses

Variables describing the social, economic, health services/law enforcement, and physical 

features of risk environments were merged with NHBS data via the ZIP code area, county, 

MSA, and state where NHBS participants lived. We examined the distribution of each 

feature across each racial/ethnic group of PWID and calculated the mean and standard 

deviation (SD) of each feature for each racial/ethnic group. We initially used ANOVAs to 

compare means for each feature across racial/ethnic groups and determined whether white, 

black, and Latino PWID lived in different risk environments. With a sample of 9,710, 

however, p-values identified statistically significant differences in means even when means 

were quite similar across racial/ethnic groups. We re-calculated p-values using the number 

of geographic units (e.g., the number of ZIP codes when comparing ZIP-code level poverty 

rates across racial/ethnic groups). This process produced a new problem: because there were 

many more ZIP codes than counties and more counties than MSAs or states, racial/ethnic 

differences in means were much more likely to attain statistical significance when features 

were measured at the ZIP-code level. We thus chose a measure of substantive significance to 

determine whether white, black, and Latino PWID lived in different risk environments. We 

calculated the percent difference in means for each feature across pairs of racial/ethnic 

groups:
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and classified differences of ≥20% as “substantively significant.” Consistent with guidelines 

to measure disparities using the group with the “more favorable” status (Keppel, Pamuk et 

al. 2005), our “reference group” (i.e., Group A) was whites for black/white and Latino/white 

comparisons. We had no a priori expectations about whether black or Latino PWID would 

live in “more favorable” areas, and so used the largest group (Black PWID) as the reference 

for black/Latino comparisons (Keppel, Pamuk et al. 2005). As a form of sensitivity analysis, 

we used the same methods to compare medians across racial/ethnic groups.

We also determined whether there were racial/ethnic differences in exposure to the 

combination of two features of the risk environment known to be broadly harmful to health: 

MSA-level black isolation and ZIP-level poverty (Waitzman and Smith 1998, Williams and 

Collins 2001). Specifically, we used established cutpoints to identify MSAs that were 

hypersegregated (black isolation index >70) and ZIPs that were sites of concentrated poverty 

(poverty rates>20%), and calculated and compared the percentages of white, black, and 

Latino PWID living in these areas.

Ethics

The Emory University Institutional Review Board approved study protocols. Additionally, 

all state and local jurisdictions participating in NHBS obtained human subject protections 

approval before conducting the 2009 NHBS survey among PWID. CDC approved NHBS 

activities and this study protocol.

Results

The 9,170 PWID in the analytic sample lived in 15 states, 19 MSAs, 51 counties, and 969 

ZIP codes. On average there were 611.33 participants (SD=308.13) living in each state; 

482.63 participants (SD=93.84) in each MSA; 179.80 participants (SD=227.23) in each 

county, and 9.47 participants (SD=20.05) in each ZIP code area (Table 2). Participants had 

lived in the MSA where they were sampled for an average of 31.69 years (SD=19.44). Over 

half (51.79%) of the participants were black; 30.24% were white; and 17.97% were Latino. 

Slightly more than a quarter (28.40%) were female and the average age was 45.76 

(SD=10.55). Most participants were impoverished and 39.80% were currently homeless. 

Participants had injected drugs for an average of 23.27 years (SD=12.98); primarily injected 

heroin; and most injected more than once a day. HIV serostatus varied by race/ethnicity, 

with 10.70% of black PWID, 7.60% of Latino PWID, and 6.24% of white PWID testing 

positive.

In the text that follows, we limit the discussion to features of the risk environment that met 

the 20% cutpoint – that is, where racial/ethnic differences in mean exposure to the feature 

were >20%.
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Features of the Social Environment

On average, black and Latino PWID lived in MSAs that were more segregated than white 

PWID (Table 3). On average, black PWID lived in MSAs with a black isolation index value 

of 43.97 and Latino PWID lived in MSAs with Latino isolation index values of 40.31, 

values indicating moderate segregation (Biello, Kershaw et al. 2012). White PWID, in 

contrast, lived in MSAs with lower black and Latino isolation index values (means of 32.51 

and 28.15, respectively). Relatedly, PWID lived in ZIP codes where the plurality of their 

neighbors shared their race/ethnicity. White and Latino PWID lived in ZIP codes where, on 

average, approximately 43% of residents were of their same racial/ethnic group; black 

PWID lived in ZIP codes where 56.58% (SD=30.00) of residents were black.

While there were no substantively significant racial/ethnic differences in mean exposure to 

MSA-level violent crime rates, on average black PWID lived in counties that had higher 

rates of violent crime than white or Latino PWID (means of 8.99/, 7.24/, and. 6.91/1000, 

respectively).

Racial/ethnic differences in mean sex ratios did not cross the threshold for substantive 

significance, regardless of geographic scale. Black and Latino PWID, however, lived in ZIP 

codes with equitable sex ratios (commonly defined as ranging from 0.95–1.05) while white 

PWID lived in ZIP codes where there were more men than women (mean=1.12; SD=0.39).

Features of the Economic Environment

There were marked black/white differences in economic conditions at the ZIP code level. 

While both black and white PWID lived in ZIP codes that, on average, met the definition of 

a federal poverty area (i.e., a poverty rate ≥20%), white PWID lived in ZIP codes where the 

poverty rate was lower than black PWID (means of 23.24% vs. 29.00%, respectively). A 

similar pattern was evident for median income and the percentage of adults who had 

dropped out of high-school, and was particularly stark for the percentage of adults in the 

labor force who were unemployed: on average, white PWID lived in ZIP codes where the 

percentage of unemployed adults was about half that of the ZIP codes where black PWID 

lived.

Latino/white differences in features of the economic environment were evident for just one 

measure: educational attainment. On average, Latino PWID lived in ZIP codes and counties 

with higher percentages of adults who had not graduated from high school or obtained a 

GED. There were no Latino/black differences in economic environments.

Features of the Healthcare Service and Law Enforcement Environment

Significant racial/ethnic differences existed in all but one measure of the healthcare service 

environment, though the nature of these differences depended on service type. Black PWID 

lived in ZIP codes that had, on average, higher spatial densities of HIV testing sites than 

white or Latino PWID (means of 8.93 vs. 6.68 sites/square mile, and of 8.93 vs. 6.92 sites/

square mile, respectively). In contrast, white and Latino PWID tended to live in ZIP codes 

that had greater spatial access to MMTPs and to other forms of substance abuse treatment. 
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On average, white and black PWID had similar spatial access to SEPs, and white PWID had 

better spatial access to SEPs than Latino PWID.

On average, black, Latino, and white PWID lived in counties with similar proportions of 

residents who lacked health insurance. Black PWID, however, tended to live in counties 

with higher percentages of residents in medically underserved areas than white or Latino 

PWID (means of 19.00%, 15.14%, and 12.19%, respectively). Notably, Latino PWID lived 

in MSAs with higher HIV prevalences than both black and white PWID (means of 11.33%, 

9.21%, and 8.08%, respectively).

On average, black and Latino PWID lived in geographic areas with higher drug-related 

arrest rates than white PWID, though the racialization of this feature was evident at different 

geographic scales. Black PWID lived in counties with higher mean drug-related arrest rates 

than white PWID. Latino PWID lived in MSAs that had higher mean drug-related arrest rates 

than white PWID (and than black PWID).

Compared to black PWID, white and Latino PWID were more likely to live in states where 

laws facilitated access to sterile syringes. While 35% of black PWID lived in states that 

permitted SEPs to operate, 56–58% of white and Latino PWID lived in such states. The 

majority (2/3 to 3/4) of white and Latino PWID lived in states that allowed people to 

purchase or possess a syringe without a prescription, compared to roughly half of black 

PWID.

On average, white PWID lived in MSAs that spent more dollars per capita on public health 

activities. No racial/ethnic differences were detected in MSA-level per capita expenditures 

on police departments or corrections.

Features of the Physical Environment

On average, black PWID lived in ZIP codes with substantially higher densities of abandoned 

residences (mean=175.92 abandoned residences/square mile; SD=207.00) than white or 

Latino PWID (means of 83.20 and 93.04/square mile, respectively). White PWID, however, 

had the greatest exposure to abandoned commercial properties (mean=118.27/square mile; 

SD=246.15), followed by Latino PWID (mean=76.88/square mile; SD=156.45). White and 

Latino PWID also tended to live in ZIP codes with higher spatial densities of businesses 

licensed to sell alcohol for off-premises consumption (16.93 and 19.52 of these businesses 

per square mile, respectively) than black PWID (8.55/square mile; SD=11.02).

In our exploration of exposure to the combination of hypersegregated MSAs and ZIPs with 

concentrated poverty, we found that 0.76% of white PWID, 0% of Latino PWID, and 7.4% 

of black PWID lived in such areas.

We also compared median values of each feature across racial/ethnic groups of PWID (data 

available upon request). Overarching conclusions were similar across the two measures of 

central tendency, though comparisons of medians revealed more differences between Latino 

PWID and PWID of other races/ethnicities. For example, when medians were compared, 

Latino PWID lived in MSAs with more per capita investment in health and in corrections 
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than black PWID, and Latino PWID lived in ZIP codes with higher median incomes than 

black PWID and with better spatial access to HIV testing services and to MMTPs than white 

PWID.

Discussion

This analysis of 9170 PWID living in 19 MSAs reveals the extent to which risk 

environments in the US are “racialized.” Risk environments varied by race/ethnicity, though 

the extent and nature of this racialization depended on the type of influence, geographic 

scale, and the racial/ethnic groups compared. Given the extensive literature linking features 

of the risk environment studied here to vulnerability to HIV and to HIV disease progression 

among PWID (Friedman, Perlis et al. 2001, Rhodes, Singer et al. 2005, Friedman, Cooper et 

al. 2006, Degenhardt, Mathers et al. 2010, Strathdee, Hallett et al. 2010, Cooper, Des Jarlais 

et al. 2011, Cooper, Des Jarlais et al. 2012, Milloy, Marshall et al. 2012), these findings 

have implications for the substance and methods of future research on disparities in HIV-

related outcomes among PWID.

Black PWID lived in MSAs with moderately high levels of black isolation, and the nature 

and geographic scale of black/white differences in risk environments found here are broadly 

consistent with patterns of racial/ethnic segregation in the US (Massey and Denton 1993, 

Logan and Stults 2011). In the general population, discriminatory processes (e.g., denying 

mortgages to non-Whites) sort black and white households within MSAs into separate 

neighborhoods (Massey and Denton 1993, Dawkins 2004). Predominately black 

neighborhoods tend to garner less investment and services and more police attention than 

predominately white neighborhoods (Massey and Denton 1993, Williams and Collins 2001, 

Cooper, Wypij et al. 2005, Cooper, Bossak et al. 2009, Cooper, Des Jarlais et al. 2012). The 

present analysis revealed a parallel cross-sectional pattern in features of the risk 

environment among PWID. Almost universally across measures, black PWID in the 2009 

NHBS sample were more likely than white PWID to live in environments that past research 

indicates are associated with vulnerability to HIV and to poorer outcomes among people 

living with HIV; these differences were most consistently evident at the level of ZIP codes 

(crudely analogous to neighborhoods in this analysis), though they were also evident at other 

scales. Black PWID lived in more socially and economically distressed areas; had poorer 

spatial access to substance abuse treatment; experienced greater exposure to drug-related 

law enforcement activities; and were isolated in local environments that were not racially or 

ethnically diverse. Black PWID were also more likely than white (and Latino) PWID to 

experience the combination of hypersegregation and concentrated poverty. Analyses 

revealed a more complex pattern of black/white differences in PWID physical environments, 

with black PWID experiencing greater exposure to abandoned homes and white PWID 

experiencing greater exposure to abandoned businesses and to businesses licensed to sell 

alcohol for off-premises consumption. Possibly, black PWID tended to live in ZIP codes 

with smaller commercial areas and thus fewer businesses that could be abandoned or 

licensed to sell alcohol.

When coupled with past research, these findings allow us to conceptualize a possible 

pathway through which racial/ethnic residential segregation may generate a “dual 
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vulnerability” to HIV infection and HIV-related morbidity and mortality among black 

residents. Our past research suggests that the prevalence of injection drug use itself is higher 

among black adults living in MSAs that have higher levels of black isolation (Cooper, 

Friedman et al. 2007). One interpretation of the present findings is that, within these 

segregated MSAs, black PWID may live in ZIP codes and counties that have social, 

economic, and healthcare/law enforcement environments that may create vulnerability to 

HIV transmission and to HIV-related morbidity and mortality among HIV-positive PWID. 

One finding about the social environment may be particularly important to conceptualizing 

and analyzing the mechanisms through which segregation may amplify HIV incidence 

among black PWID: on average in this sample black PWID lived in ZIP codes where 56% 

of other residents were also black. While predominately black neighborhoods can foster 

social support and resilience to discrimination (Kramer and Hogue 2009), they may also 

elevate HIV transmission by generating racially/ethnically assortative injecting and sexual 

networks, a possibility supported by sociological research on the influence of local racial/

ethnic composition on peer networks (Hallinan 1982, Quillian and Campbell 2003). Given 

the high prevalence of HIV among black PWID (Laffoon, Satcher Johnson et al. 2011), 

racially/ethnically assortative risk networks would create vulnerability to higher levels of 

HIV transmission among black PWID (Kottiri, Friedman et al. 2002). Integrating the present 

findings with past research allows one to develop and analyze hypotheses about segregation 

and HIV-related outcomes among PWID that is plausible and critical, though largely 

untested using cross-sectional or longitudinal designs.

Two findings about black/white differences in risk environments merit further discussion. 

First, while black PWID had better spatial access to HIV testing than white PWID and 

comparable access to SEPs, they had worse access to substance abuse treatment. US public 

health systems have implemented initiatives to increase HIV testing among black adults 

(e.g., Centers for Disease Control and Prevention 2013). Black PWIDs’ relatively high 

spatial access to testing sites may reflect the success of these initiatives. Our findings 

suggest that similar initiatives are needed to increase spatial access to substance abuse 

treatment among black PWID. As Semaan and colleagues have noted (Semaan, Des Jarlais 

et al. 2011), providing access to substance abuse treatment respects PWID human rights and 

is an evidence-based way to reduce HIV infection.

Second, black PWID tended to live in states with laws that did not facilitate access to sterile 

syringes (i.e., laws permitting SEPs and purchase and possession of syringes without a 

prescription). Laws restricting syringe access are associated with higher HIV prevalence 

among PWID (Friedman, Perlis et al. 2001), and many states have altered these laws to 

facilitate sterile syringe access in an effort to prevent HIV transmission (Burris, Anderson et 

al. 2010). The specific pattern of these laws found in this analysis may reflect the tendency 

in the US to embrace a law and order approach to substance misuse where people who 

misuse substances are more likely to be thought of as black, and a public health approach 

where people who misuse substances are believed to be white (Courtwright 2001, Steiner 

and Argothy 2001, Zerai and Banks 2002, Cooper 2004, Mauer 2009, Alexander 2010, 

Semaan, Des Jarlais et al. 2011). Regardless of their origins, black PWID’s greater exposure 

to laws limiting sterile syringe access may exacerbate racial/ethnic disparities in HIV 

prevalence.

Cooper et al. Page 13

Int J Drug Policy. Author manuscript; available in PMC 2017 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A different picture emerged when we compared the risk environments where Latino and 

white PWID lived. Overall, for most features studied, Latino PWID lived in ZIP codes with 

similar risk environments to white PWID. For example, with the exception of educational 

attainment, there were no Latino/white differences in economic indicators. Likewise, with 

the exception of SEPs, Latino and white PWID had similar spatial access to healthcare 

services, and Latino PWID lived in counties where fewer residents were in medically 

underserved areas. Findings about the healthcare service environment are corroborated by a 

Brookings Institute study of three MSAs, which found that Latinos living in high poverty 

urban areas had high spatial access to health and social services (Allard 2004). More Latino/

white differences might have been observed had we explored differences by Latino 

subgroup. In the general population, for example, Latinos of Puerto Rican descent 

experience higher levels of segregation than other Latinos (Massey and Bitterman 1985). 

These subgroup differences in risk environments may have implications for HIV Puerto 

Rican drug users have higher HIV–prevalence than other Latino drug users (Montoya, Bell 

et al. 1999, Deren, Gelpí-Acosta et al. 2014) –and we could not explore them here.

Perhaps the most striking finding from comparisons of black and Latino PWID risk 

environments was that Latino PWID access to almost all healthcare services was greater 

than that of black PWID. Both groups lived in MSAs in which their racial/ethnic group was 

isolated. Our findings may thus testify to a fundamental difference in Latino and black 

isolation. Latino isolation can indicate Latino enclaves, which may provide social resources 

that promote resilience (Ostir, Eschbach et al. 2003, Patel, Eschbach et al. 2003); similar to 

Allard (2004), our findings suggest that these resources include healthcare facilities. As 

noted, black isolation in contrast typically is associated with fewer resources.

These findings may have methodological implications for future research on risk 

environments and disparities among PWID. None of the quantitative methods that are 

widely applied to investigate the relationships of features of the risk environment to HIV-

related outcomes (e.g., ordinary-least squares regression, logistic regression, multilevel 

models) are able to capture the extent to which exposure to these features is racialized. 

Regressions ignore variations in exposure prevalence across populations, and our results 

reveal considerable variations in exposure to key features of the risk environment across 

racial/ethnic groups. Racial/ethnic-specific population attributable risk percents (PAR%s), 

however, synthesize information about magnitude of the relationship between an exposure 

and an outcome (generated by regressions) with information about exposure prevalence 

(Hennekens and Buring 1987). By synthesizing these two parameters, the PAR% captures 

“…the proportion of disease in the study population that is attributable to the exposure, and 

thus could be eliminated if the exposure were eliminated” (Hennekens and Buring 1987, p. 

92). In light of the present findings, we recommend that future research calculate racial/

ethnic-specific PAR%s to provide a more comprehensive and accurate picture of the role 

that specific features of PWID risk environments play in generating racial/ethnic disparities 

in HIV-related outcomes. PAR%s assume a causal relationship between exposures and 

outcomes and are strongest when generated using longitudinal data (Hennekens and Buring 

1987); given that such relationships might not have been established, perhaps one could call 

these PAR%’s “exploratory PAR%s” and note restrictions on causal inference.
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We urge others working outside the US to explore the extent to which the construct 

“racialized risk environment” is relevant to PWID living in other countries. As noted earlier, 

a recent international meta-analysis of HIV prevalence among racial/ethnic minority PWID 

versus racial/ethnic majority PWID found substantial disparities in many countries (Des 

Jarlais, Cooper et al. 2012). Large disparities were noted in Canada (First Nations minority 

group), China (Uighur and various “hill tribes” as minority groups), and in Eastern and 

Central Europe (Roma as minority group). For some of these groups–perhaps the Roma are 

the most well-documented example (Greenberg 2010)–vulnerability to HIV may be elevated 

by systematic differences in exposure to high-risk environments that perpetuate broader 

systems of social inequality.

Limitations and Strengths

These findings must be interpreted in light of several limitations. NHBS intentionally 

sampled MSAs with the highest burdens of AIDS; our findings may thus not be 

generalizable to MSAs with lower AIDS prevalences or to rural areas. Additionally, and as 

is the case with most studies of PWID, the NHBS sample may not reflect the underlying 

population of PWID. While characteristics of the true underlying populations are unknown, 

RDS has been shown to produce samples which differ from those obtained with other 

methods (Robinson, Risser et al. 2006, Kral, Malekinejad et al. 2010).

Our analysis is limited to risk environments surrounding NHBS participants’ homes. PWID, 

however, may spend many of their waking hours outside the ZIP codes and counties where 

they live, and may intentionally engage in drug-related activities away from their own 

neighborhoods. These non-residential activity spaces may substantially impact HIV-related 

outcomes (Williams and Metzger 2010), and we were unable to describe them.

We used ZIP codes to capture features of the risk environment that were relatively close to 

where PWID lived. This may have led us to misclassify some PWID’s local exposures: ZIP 

codes are designed by the US Postal Service to facilitate mail delivery and may not map 

onto participants’ subjectively defined neighborhoods. This misclassification was likely 

nondifferential across racial/ethnic groups, and thus rendered local environments more 

similar than they actually are.

The NHBS sample provided an unprecedented opportunity to document the risk 

environments of thousands of PWID living in the MSAs hardest hit by the HIV/AIDS 

epidemic in the US, and allowed us to describe these risk environments at multiple 

geographic scales simultaneously. Additionally, by integrating data from a range of existing 

sources we were able to document features of PWID risk environments circa 2009 (the year 

of NHBS data collection) across racial/ethnic groups more comprehensively than has been 

done previously.

Conclusions

PWID risk environments in the US appear to be racialized, with black PWID living, on 

average, in environments that past research has found to be associated with increased 

vulnerability to adverse HIV-related outcomes. Future longitudinal research should assess 
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the extent to which differential exposure to features of risk environments is associated with 

disparities in these outcomes among PWID, using appropriate methods.
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Appendix
1 People who were institutionalized (e.g., incarcerated) were excluded from calculations.

2 When data from the Census Bureau were used to calculate ZIP-code level variables, ZIP 

code tabulation areas were used instead of ZIP codes. ZIP code tabulation areas are Census 

approximations of ZIP codes.

3 The isolation index measures “the extent to which minority members are exposed only to 

one another” within census tracts in an MSA (Massey and Denton, p. 288) and was 

calculated per Massey and Denton (1988). The isolation index varies from 0 (no isolation) to 

100 (complete isolation). A value of 44 for black isolation in an MSA would mean, for 

example, that there is a probability of 0.44 that the next person that a black resident of the 

MSA will see in his/her census tract will also be black.

4 The Gini Coefficient ranges from 0.0 (a situation of total equality in which all income 

generated by a population is equally distributed across all families or households in that 

population) and 1.0 (a situation of total inequality in which all income generated by a 

population is held by a single family or household). For more information, see http://

www.census.gov/prod/2000pubs/p60-204.pdf. The Gini coefficient generated by the 2010 

Decennial Census measures inequality in 2009 income. For this measure alone, we drew 

MSA-level data directly from the Census Bureau. Note that the Census Bureau’s definitions 

of MSAs and MSA Divisions included more counties than did those of NHBS. Specifically, 

the census-delineated MSAs included 20 more counties than the NHBS-delineated MSAs, 

and the NHBS-delineated MSAs included one county that the census-delineated MSAs 

excluded.

5 This database contained historical data and so it was possible to capture conditions for 

2009.

6 The US Health Resources and Services Administration calculates medically underserved 

areas using a weighted combination of data on (1) the ratio of primary care physicians to 

residents; (2) rates of poverty and infant mortality; and the percentage of residents aged ≥65 

years. Additional information can be found at http://www.hrsa.gov/shortage/mua/.
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7 We included HIV prevalence among PWID in this set of influences because HIV 

prevalence is often used to locate service sites.

8 MSA definitions differed somewhat between this study and the present one. HIV 

prevalence estimates published in Tempalski B, Lieb S, Cleland CM, Cooper H, Brady JE, 

Friedman SR. HIV prevalence rates among injection drug users in 96 large US metropolitan 

areas, 1992–2002. Journal of Urban Health. 2009;86(1):132–154.

9 “Hard” drugs included opium, cocaine, cocaine derivatives (e.g., crack) and “truly 

addicting” synthetic or other dangerous non-narcotic drugs

10 As noted in the text, the percent difference in means for each feature across pairs of 

racial/ethnic groups was calculated as [(Mean for Group A Mean for Group B)/(Mean for 

Group A)] * 100. Differences of ≥20% were classified as “substantively significant” and are 

asterisked in this table. Consistent with guidelines to measure disparities using the group 

with the “more favorable” status, our “reference group” (i.e., Group A) was whites for 

black/white and Latino/white comparisons. We had no a priori expectations about whether 

black or Latino PWID would live in “more favorable” areas, and so used the largest group 

(Black PWID) as the reference for black/Latino comparisons.

Cooper et al. Page 22

Int J Drug Policy. Author manuscript; available in PMC 2017 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

• Racial/ethnic disparities in HIV infection and disease progression are large 

globally

• We develop the concept “racialized risk environments” to explain these 

disparities

• Our analyses find that injectors’ risk environments are deeply racialized in the 

USA
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Figure 1. 
Applying plurality guidelines to assign non-Hispanic PWID who identified as being 

members of multiple racial groups to a single racial group

*Members of other racial/ethnic groups were excluded from analyses because of their small 

numbers.
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Table 1

Constructs and Variables Studied and Data Sources Used to Operationalize Constructs

Types of Influence Construct Variables (Geographic Scale) Data Source(s)

Social

Availability of sex partners Male:female sex ratio for adults (18–
64 yrs; ZIP, county, MSA)

2010 Decennial Census1, 2

Racial/ethnic composition

Percent of total population who are 
non- Hispanic white, non-Hispanic 
black/ African-American, or Latino 
(ZIP)

American Community Survey 
(ACS) 5-year Estimates (2007–
2011)

Exposure to violence Rate of reported violent crimes, per 
1000 residents (county, MSA)

Numerator (reported number of 
violent crimes, as defined by the 
FBI): 2009 Inter- university 
Consortium for Political and 
Social Research (ICPSR) 
county-level detailed arrest and 
offense data. Denominator 
(population): ACS 5-year 
Estimates (2007–2011)

Racial/ethnic residential segregation Black Isolation Index (MSA)3 2010 US Decennial Census

Latino Isolation Index (MSA)3 2010 US Decennial Census

Economic

Exposure to economic disadvantage

Median household income (ZIP; 
county; MSA)

ACS 5-year Estimates (2007–
2011)

Percent of households below federal 
poverty line (ZIP; county; MSA)

ACS 5-year Estimates (2007–
2011)

Percent of adults (≥16 yrs) in labor 
force who are unemployed (ZIP; 
county; MSA)

ACS 5-year Estimates (2007–
2011)

Percent of adults (≥25 yrs) without a 
high school diploma or general 
equivalency diploma (ZIP; county; 
MSA)

ACS 5-year Estimates (2007–
2011)

Income inequality Gini Coefficient of Income Inequality 
(MSA)4

2010 Decennial Census

Health and law 
enforcement 
interventions

Spatial access to drug- and HIV-
related programs

Density of HIV testing sites per 
square mile (ZIP)

Numerator (testing sites): CDC’s 
2009 National HIV Prevention 
Program Monitoring & 
Evaluation database 
Denominator (square miles): US 
Census Tiger Files

Spatial access to substance abuse 
treatment programs, (a) overall and 
(b) specifically to methadone 
maintenance programs (MMTPs; ZIP)

Described in the text.

Spatial access to syringe exchange 
programs (SEP) Described in the text.

Access to general health care Percent of adults (18–64 yrs) who are 
uninsured (county)
Percent of residents living in a 
medically underserved area (county)

2012–2013 Area Health 
Resource File5 2013 Health 
Professional Shortage Area 
Dataset1, 6

HIV epidemic among PWID7 HIV prevalence among PWID HIV prevalence data for 2002 
were drawn from the 
Community Vulnerability and 
Response among drug-user 
related HIV/AIDS8

Exposure to law enforcement
Arrest rate for hard drug possession9, 
per 1000 adults (18–64 yrs; county, 
MSA)

Numerator (possession arrests): 
2009 ICPSR county-level 
detailed arrest and offense data); 
Denominator (adults 18–64 yrs): 

Int J Drug Policy. Author manuscript; available in PMC 2017 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cooper et al. Page 26

Types of Influence Construct Variables (Geographic Scale) Data Source(s)

ACS 5-year Estimates (2007–
2011)

Arrest rate for possession of any drug, 
per 1000 adults (18–64 yrs; county, 
MSA)

Numerator (possession arrests): 
2009 ICPSR county-level 
detailed arrest and offense data
Denominator (adults 18–64 yrs): 
ACS 5-year estimates (2007–
2011)

Jail incarceration rate, per 1000 adults 
(18–64 yrs; MSA)

Numerator (jail inmates): 2010 
Decennial census
Denominator (adults 18–64 yrs): 
2010 Decennial Census

Policies governing syringe access

Law permits purchase of syringes 
without a prescription (state) Des Jarlais’ Robert-Wood 

Johnson Foundation (RWJF) 
study of laws governing over the 
counter (OTC) sales of syringes

Law permits possession of a syringe 
without a prescription (state)

Law permits SEPs to operate (state)

Health and Law enforcement 
expenditures

Per capita expenditures on police 
(MSA)

Numerator (expenditures in 
USD): 2007 Census of 
Governments County Area 
Finances File
Denominator (total population): 
US Census Bureau Population 
Estimates Program

Per capita expenditures on health 
(MSA)

Per capita expenditures on corrections 
(MSA)

Physical

Access to alcohol Density per square mile of businesses 
licensed to sell alcohol for off-
premises consumption (ZIP)

Numerator (premises): 2009 U.S 
Census Bureau’s Zip Code 
Business Patterns Denominator 
(square miles): US Census Tiger 
Files

Exposure to abandoned buildings Density per square mile of abandoned 
property, (a) overall, and of (b) 
residential units, and (c) commercial 
properties (ZIP)

Numerator (housing or 
commercial properties): 2009 
United States Postal Service 
(USPS) Delivery Statistics 
Product Denominator (square 
miles): US Census Tiger Files
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Table 2

Characteristics of the sample of people who inject drugs (PWID), drawn from the 2009 Centers for Disease 

Control and Prevention’s National HIV Behavior Surveillance

Characteristic No. (%) or mean (SD)
N=9170

Age (yrs) 45.76 (10.55)

Sex

 Male 6566 (71.60%)

 Female 2604 (28.40%)

Race/ethnicity

 Non-Hispanic Black/African-American 4749 (51.79%)

 Non-Hispanic White 2773 (30.24%)

 Latino/Hispanic 1648 (17.97%)

Annual household income (USD)

 ≤$4,999 3434 (37.64%)

 $5,000 – $9,999 2130 (23.35%)

 $10,000 – $14,999 1423 (15.60%)

 $15,000 – $19,999 676 (7.41%)

 ≥$20,000 1461 (16.01%)

High-school graduate/General equivalency diploma 6101 (66.54%)

Employed full-time 402 (4.38%)

Currently homeless 3649 (39.80%)

Drug primarily injected

 Heroin 5562 (60.79%)

 Cocaine 442 (4.83%)

 Speedball 599 (6.55%)

 Combination of heroin, cocaine, speedball 1547 (16.91%)

 Other 999 (10.92%)

Injection Frequency

 >1/day 5612 (61.33%)

 1/day 1186 (12.96%)

 >1/week 1396 (15.26%)

 1/week 258 (2.82%)

 Less than weekly 698 (7.63%)

Number of years since first injection 23.27 (12.98)

Tested positive for HIV

 Overall 8.79% (801)
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Characteristic No. (%) or mean (SD)
N=9170

 Black PWID 10.70% (504)

 Latino PWID 7.60% (125)

 White PWID 6.24% (172)

Geographic region

 Northeast 2165 (23.61%)

 South 3678 (40.11%)

 Midwest 949 (10.35%)

 West 2378 (25.93%)

Number of participants in each…

 State 611.33 (308.13)

 Metropolitan statistical area (MSA) 482.63 (93.84)

 County 179.80 (227.23)

 ZIP code area 9.47 (20.05)

Number of years living in the MSA

 Overall 31.69 (19.44)

 Black PWID 39.98 (17.21)

 Latino PWID 25.99 (17.85)

 White PWID 20.88 (17.32)

Number (%) of MSAs (N=19) with no participants who are…

 White 0 (0%)

 Black 0 (0%)

 Latino 1 (5.26%)

Number (%) of counties (N=51) with no participants who are…

 White 72 (15.69%)

 Black 77 (25.49%)

 Latino 81 (33.33%)

Number (%) of ZIP codes (N=969) with no participants who are…

 White 374 (38.60%)

 Black 429 (44.27%)

 Latino 554 (57.17%)
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