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Abstract

Discrimination can influence risk of disease by promoting unhealthy behaviors (e.g., smoking, 

alcohol use). Whether it influences the formation of high-risk social ties that facilitate HIV 

transmission is unclear. Using cross-sectional data from a cohort of illicit drug users, this study 

examined the association between discrimination based on race, drug use and prior incarceration 

and risky sex and drug ties. Negative binomial regression models were performed. Participants 

who reported discrimination based on race and drug use had significantly more sex and drug-using 

ties. But, after accounting for both racial and drug use discrimination, only racial discrimination 

was associated with increased sex, drug-using, and injecting ties. Drug users who experience 

discrimination and subsequently develop more sex and drug-using ties, increase their risk of 

contracting HIV. Future longitudinal studies illuminating the pathways linking discrimination and 

social network development may guide intervention development and identify drug-using 

subpopulations at high risk for disease transmission.

ndcrawford@gmail.com. 

HHS Public Access
Author manuscript
AIDS Behav. Author manuscript; available in PMC 2019 August 04.

Published in final edited form as:
AIDS Behav. 2013 January ; 17(1): 419–426. doi:10.1007/s10461-012-0201-6.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

HIV risk; Discrimination; Illicit drug use; Risky social ties; Urban health

Introduction

Social network ties play a central role in shaping risk of contracting HIV [1, 2]. A 

preponderance of data among drug users has shown that social networks influence HIV risk 

behavior, and HIV transmission [3–7] beyond individual risk-taking behaviors. Social 

relationships are a function of similarities in individual characteristics and social experiences 

(e.g., discrimination) [1]. Therefore it is plausible that social experiences of marginalization 

might encourage the development of relationships between people who share those 

marginalizing social experiences [8]. In the context of illicit drug users, this may have 

substantial implications for HIV transmission.

Extant work has shown that drug users experience discrimination [9–12] because of their 

drug use, incarceration history, poverty status and race [10]. Discrimination is a social 

process that assigns differential treatment and opportunities to people because they 

exemplify a characteristic that is negatively viewed [13, 14]. Several studies have 

demonstrated the negative effects of discrimination on health among drug using and non-

drug using populations. For example, discrimination is positively associated with 

cardiovascular disease [15], poor mental health [16], and a host of adverse health behaviors 

including illicit drug use mediated through depressive symptomatology [17]. Some authors 

argue that discrimination confines the sexual relationships among men who have sex with 

men by racial groups [18]. Indeed, it is plausible that some of the association between 

experiences of discrimination and poor health may be explained by risky social network ties 

that influence drug [6, 19] and sex [19] risk behaviors. Discrimination is a marginalizing 

experience. It may influence one’s social position and, in so doing, limit the types of social 

and risk relationships available to develop with others [2, 20]. If the resultant social ties 

influence sexual or drug use risk behaviors, this process may increase the likelihood of HIV 

transmission. Discrimination may be particularly detrimental for drug users who are already 

highly marginalized by society [21] so the social ties available to them are likely 

marginalized and have the probability of being infected by HIV and a host of other diseases.

The mechanistic process relating experiences of discrimination and HIV transmission 

through high-risk social ties may be different based on the type of discrimination 

experienced. Drug users who are discriminated against because of their drug use may be 

more likely to develop relationships with other drug users thereby enhancing their 

opportunity to engage in risky behavior (e.g., transactional sex, needle sharing). But, they 

may also increase their likelihood of coming into contact with someone who has HIV 

because drug users have a higher burden of HIV compared with non-drug users [22, 23]. The 

latter may also be true for those who experience racial discrimination, as racial minorities 

experience harsher effects of social segregation [2, 24], and are significantly more likely to 

be affected by HIV [2, 25] than non-Hispanic whites. Racial discrimination may also act to 

influence available relationship ties by limiting access to important resources (i.e., 
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education, employment and housing opportunities, medical and social services) needed for 

minority health and survival [26, 27]. Thus, those with whom marginalized racial/ethnic 

minorities establish relationships may also have poor access. Experiences of discrimination 

due to incarceration may influence available relationship ties because of limited job and 

housing opportunities for people with criminal records. These (often legal) restrictions likely 

result in clustering of individuals and development of social ties with poor access, limited 

social mobility and a higher probability of disease. Therefore, even without engaging in 

more individual risk behaviors (e.g., syringe sharing, unprotected sex), discrimination may 

influence disease transmission because of who these behaviors are engaged in with.

This study assessed the relationship between self-reported experiences of discrimination due 

to (1) race (2) drug use and (3) incarceration on membership in high-risk sex and drug-using 

social network relationships. We hypothesized that those who reported experiencing at least 

one type of discrimination (e.g., drug use, race, and incarceration) would have significantly 

more high-risk social network relationships compared to those who did not experience 

discrimination independent of their individual drug and sex behaviors. We further 

hypothesized that the HIV behavioral risk of social ties would differ between those who 

reported experiencing multiple forms of discrimination and those who experienced only a 

single form.

Methods

Study Overview

This analysis used baseline data from the Social Ties Associated with Risk of Transition 

(START) study, which has been described in detail elsewhere [28]. START is an 18-month 

prospective cohort of heavy non-injection drug users (NIDUs) and a cross-sectional 

assessment of recently initiated injection drug users (IDUs).

Recruitment

Between July 2006 and June 2009, 652 IDUs and NIDUs were recruited using two 

recruitment strategies: (1) targeted street outreach (TSO) and (2) respondent driven sampling 

(RDS). A more detailed description of the sampling strategies employed for this study can 

be found elsewhere [28]. Briefly, TSO was completed in ethno-graphically mapped high 

drug activity New York neighborhoods in Harlem, Lower East Side, South Bronx, Jamaica-

Queens and Bedford-Stuyvesant-Brooklyn. RDS, a chain sampling referral strategy, was 

employed to enhance generalizability of the final sample and reach drug users who are 

harder to reach [29, 30].

Eligibility

START aimed to understand the process and social experiences individuals experienced 

before transitioning into injection drug use from non-injection drug use. Therefore, to be 

eligible for START, IDUs had to report injecting heroin, crack or cocaine for four years or 

less and at least once in the past six months to assess their transition to injection drug use in 

the past five years; and heavy NIDUs had to report non-injection use of heroin, crack or 

cocaine for one year or more at least two to three times a week in the past three months so 
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that their experiences while heavily using drugs with a high potential of transitioning to 

injection drug use could be assessed. Drug use was verified with a rapid drug test which 

detected opiate and cocaine metabolites in the urine. Injection status was verified by visual 

track marks. IDUs and NIDUs completed a 90-minute face-to-face interviewer-administered 

survey instrument. All participants were required to provide informed consent. The 

Institutional Review Boards of Columbia University and the New York Academy of 

Medicine approved the study protocol and instruments.

Outcomes

Participants completed a behavioral risk and social network history spanning five years prior 

to study entry. Recalling behavioral histories has been shown to yield valid responses (using 

construct validity techniques) among IDUs using a ten-year reconstruction of behavioral 

histories [31, 32]. However, a shorter period of recall was used for this study. Since our 

measures of discrimination (described below) were lifetime measures, we examined each 

unique individual listed in the past year of the baseline assessment. Using past year social 

ties we created four outcomes based on the type of risk the relationship could pose to 

influence HIV transmission: (1) number of high risk sex ties (female sex partners, male sex 

partners and ties that engage in transactional sex), (2) number of drug-using ties (those that 

used heroin, crack and/or cocaine and people drugs were used with), and (3) number of 

heroin using and injecting ties. Since some social ties may pose both a sexual and drug-

using risk, we also created a total social risk ties outcome that measures the total amount of 

sex and drug transmission risk in the network. The total social risk ties outcome included all 

ties who had a sex or drug risk listed above, and ties that had spent time in jail, since this 

may increase disease risk due to network fluctuations, and their higher probability of 

disease.

Exposures

Self-reported discrimination was the main independent variable of interest. Discrimination 

was collected using a one item stem question and 12 response categories modified from 

previous discrimination studies [33, 34] for use with drug-using populations [10]: “In your 

lifetime, have you ever been discriminated against, prevented from doing something, or been 

hassled or made to feel inferior because of any of the following?” Available response 

categories included, age, race, sex (gender), sexual orientation, poverty, drug use, having 

been in jail or prison, religion, mental illness, physical illness, other, and, I have never been 

discriminated against. Participants could respond “yes” or “no” to each type of 

discrimination. For this analysis, the three most prevalent types of lifetime discrimination in 

drug-using populations [26] were assessed: race, drug use, and having been in jail or prison 

(hereafter referred to as incarceration). For discrimination due to incarceration, only persons 

who reported spending time in jail or prison in their lifetime were included (n = 468; 

80.98 %).

Covariates of Interest

Variables previously identified in the literature as associated with social network 

characteristics were assessed as potential confounders [6, 28, 35, 36]. Demographic 

variables included age (continuous), gender [male/female; transgender persons were 
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excluded (n = 5)] and race/ethnicity (Hispanic, non-Hispanic black and non-Hispanic 

whites/Other, which included Asian or Pacific Islander, Native American, Eskimo, or 

Aleutian, Mixed and Other). Hispanics who identified as black (n = 5) were combined with 

Hispanics rather than non-Hispanic blacks as Hispanic ethnicity may alter interpretations, 

meanings and experiences of discrimination [37]. Socioeconomic variables included 

education [< high school education vs. high school or general equivalency degree (GED) and 

some college or more] and income (<$5,000 vs. >$5,000). Behavioral variables included 

number of female and male sex partners (continuous), age at sexual debut (continuous), male 

and female condom use (infrequent vs. always) among those who reported female and male 

sex partners, injection status (yes/no), primary type of drug used (cocaine, crack, heroin, or 

polytomous drug use), HIV testing frequency (tested ≤ 3 vs.≥ 4 times) and HIV status (yes/

no). Mental health status was derived from the Composite International Diagnostic Interview 

(CIDI) question, “In your lifetime, have you ever had a period of at least two weeks when 

nearly every day you felt, sad, depressed, or empty most of the time,” with available 

responses as “yes” and “no” [38]. Participants who reported “yes” were then asked to 

provide dates of their most recent mental health episode, which was used to determine 

whether the participant experienced a depressive symptom in the past year. Participants who 

did not experience a past year depressive symptom or lifetime depressive symptom were 

categorized as not having a past year depressive symptom. Finally, sampling strategy (RDS 

vs. TSS) was accounted for in the analysis.

Statistical Analysis

Descriptive characteristics, including frequencies for categorical variables and measures of 

location (median) and spread (inter-quartile range) for continuous variables, were calculated. 

To determine which variables to include in the final model, Mann-W hitney tests were 

calculated to determine whether statistically significant differences existed between the 

medians of social risk ties with covariates of interest. Characteristics that showed 

significance at the P < 0.05 level were included in the final model. Multivariate negative-

binomial regression models were used to estimate the unadjusted and adjusted prevalence 

ratios between each separate type of discrimination (racial, drug use and incarceration) with 

each outcome. For the adjusted models where multiple types of discrimination remained 

important to the outcome, all types of discrimination were controlled for simultaneously to 

tease out the effect of the specific form of discrimination of interest. We also assessed 

interactions between forms of discrimination (race and drug use discrimination, drug use and 

incarceration discrimination, and race and incarceration discrimination) that remained 

important in the final models. All analyses were performed using SAS version 9.2 [39].

Results

Descriptive characteristics of the population are described in Table 1. The median age was 

33. Most participants were male, Black or Hispanic, high school educated or more, made 

$5,000 or less/year, were un-married, NIDUs and used crack most frequently. They had a 

median of one female sex partner and zero male sex partners in the past two months. Over 

two-thirds had infrequent female and male condom use. The median age of sexual debut was 

14, more than half the sample had four or more HIV tests in their lifetime and about nine 
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percent reported being HIV positive. About one-quarter (25.9 %) of the sample reported 

experiencing racial discrimination, 32.8 % reported experiencing drug use discrimination 

and 33.9 % experienced discrimination due to incarceration. Most participants who 

experienced discrimination, only reported an experience of one form of racial, drug use or 

incarceration discrimination (48.8 %; data not shown). About one-third (29.5 %) reported 

experiencing two forms and 21.6 % reported experiencing all three in their lifetime. While 

some participants experienced more than one form of discrimination, each form of 

discrimination was marginally correlated (r = 0.31–0.35; data not shown), with the exception 

of drug use and incarceration discrimination (r = 0.54) which were not assessed 

simultaneously in the final model. The median number of total social risk ties was five. The 

median number of sex ties was three, drug ties was two and participants had a median of 

zero heroin and injecting ties.

The unadjusted prevalence ratios between each form of discrimination and social ties are 

shown in Table 2. Those who reported experiencing racial discrimination, compared to those 

who did not, were significantly more likely to have greater total social risk ties. Those who 

reported drug use discrimination, compared to those who did not, also had more total social 

risk ties. When each type of social tie was examined based on sex or drug risk, racial 

discrimination was statistically significant for having increased sex ties; and both racial and 

drug use discrimination were important for increased drug-using ties. All three forms of 

discrimination (racial, drug use and incarceration) were important for having more heroin 

and injecting ties.

Results from the adjusted analysis are shown in Table 3. After adjustment, there was a 

significant association between those who experienced racial discrimination (PR: 1.32; 95 % 

CI: 1.12–1.55) and discrimination due to drug use (PR: 1.41; 95 % CI: 1.22–1.63) with more 

total social risk ties. After adjusting for racial discrimination and discrimination due to drug 

use simultaneously, both remained important for total number of social risk ties.

When sex ties and drug ties were investigated separately, the associations with 

discrimination due to race and increased sex ties remained significant after adjustment. 

Discrimination due to race and drug use were significantly associated with more drug ties, 

but after simultaneously adjusting for both, only racial discrimination remained important. 

For injecting ties, the association with discrimination due to drug use did not persist after 

adjusting for socio-demographic characteristics and racial discrimination. But, the 

association between racial discrimination and injecting ties (PR: 1.61; 95 % CI: 1.19–2.19) 

did remain significant after adjustment for socio-demographic characteristics, and 

simultaneous adjustment of drug use discrimination. Significant interactions between the 

various forms of discrimination (race and drug use discrimination, drug use and 

incarceration discrimination, and race and incarceration discrimination) did not exist.

Discussion

We found that discrimination due to race and drug use were significantly associated with 

increased numbers of total social risk ties. When stratifying total social risk ties by the type 

of risk posed, it is clear that racial discrimination specifically is driving the relationship with 
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increased sex and drug ties among illicit drug users. Racial discrimination has been noted as 

an important characteristic on several health outcomes [15–18]. To our knowledge, this is 

the first study to examine the relationship between self-reported experiences of various 

forms of discrimination and social ties characterized by elevated sex and drug use risk 

behaviors. These findings suggest that experiences of racial-discrimination may be an 

important determinant of social network risk, and may indicate a key pathway contributing 

to the risk of HIV transmission.

In this study, those who perceived racial discrimination were more likely to interact with 

more people who posed some sex or drug-using risk. Larger sex and drug networks have 

been shown to heighten the likelihood of infectious disease transmission, particularly HIV 

[2, 35, 40, 41]. One explanation for these findings is that discrimination can limit access to 

critical resources (e.g., health care, jobs, housing, etc.). Because of the need to survive and 

navigate with fewer resources, such individuals may establish sexual, and many times 

survival [42, 43] relationships with others who also have poor access to health-promoting 

resources.

A more commonly explored pathway between racial discrimination and health is through 

psychological stressors (e.g., depression and self-esteem) that have been shown to influence 

physical health and behavioral outcomes [17, 26]. Although rates of HIV are higher among 

persons of black race/ethnicity compared to other racial/ethnic groups [23, 25, 44], many 

reports indicate that blacks have lower rates of depression [10, 45, 46], and similar or lower 

rates of both sexual risk [47] and drug-using risk behavior [48, 49] than do members of other 

groups. It has been suggested that lower rates of depression in the black community are due 

to poor diagnostic tools for black populations [50], or that blacks “give up” positive physical 

health behaviors to maintain better mental health [24]. It is also plausible that development 

of relationships with people who share a similar social position acts as a buffer against stress 

by providing comfort, promoting self-esteem, and increasing coping responses when dealing 

with negative interpersonal treatment [8].

This study suggests that discrimination may increase the likelihood of HIV transmission 

simply by encouraging the development of social networks in which risk is elevated. For 

example, it is not necessarily what an individual does, but with whom it is done, under what 

social circumstances, and within what socio-environmental setting that is driving HIV 

transmission. Thus, our data suggest that discrimination may act on a social level (as 

opposed to psychological) by influencing the level of risk within one’s social environment. 

Discrimination due to race and drug use may restrict the availability of “healthy” 

relationships with respect to HIV risk and foster formation of higher risk or “unhealthy” 

social relationships. While these social ties may serve a comforting role as described above 

[8], these same relationships may inadvertently increase risk for HIV transmission.

In this analysis, we attempted to hone in on temporality by assessing lifetime discrimination 

with past year social ties. However, this assessment is limited and could be strengthened in 

future studies by ascertaining the exact time point of discrimination experiences. Since 

temporality and, therefore, causality of this relationship cannot be determined in this 

analysis, it is possible that socializing with more drug users makes one a target for 
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discrimination. Thus, it may not be discrimination that influences development of high-risk 

social ties, but that the development of high-risk social ties increases risk for discrimination. 

Given the higher potential of experiencing discrimination due to race or drug use among 

drug users [10], and the independent association discrimination has on a host of other health 

behaviors and health outcomes [17], future studies investigating this plausible pathway, in 

either direction, are warranted so that more impactful prevention and intervention strategies 

can be implemented.

This study may also be limited by self-report and selection biases. Specifically, due to the 

sensitive nature of the questions asked during this study, social desirability may have 

contributed to under-reporting of discrimination and risky social tie participation, while 

acquiesce bias may have resulted in over-reporting of discrimination. Though the 

discrimination item asked about “lifetime” experiences, there is also the possibility of recall 

bias if participants who reported discrimination were more likely to have experienced it 

recently. Therefore, in a sub-analysis (not shown due to the small sample size), we removed 

those who reported recent (past 6-month) discrimination due to race, drug use or 

incarceration and found that the relationship between lifetime discrimination and risky social 

ties persisted. Self-selection bias may have affected the final sample obtained through TSS 

vs. RDS methods; however, we found no significant differences in the outcome by 

recruitment method. Measurement bias may have also been present due to the one item 

measure of discrimination that may not suitably capture the construct of discrimination 

among drug users that could be over or under-estimated. Dissimilarities in what participants 

define as discrimination may also lead to differences in reporting experiences of 

discrimination. Future studies on discrimination among drug users could benefit from 

examining the perpetrator of the discrimination, as negative encounters from family 

members or social service providers may be more detrimental than negative encounters from 

strangers. Examination of structural discrimination that may not be as apparent as 

interpersonal experiences of discrimination (i.e., disproportionate distribution of safe syringe 

sources in low-need, non-minority neighborhoods) may also be important to understand how 

material resources are negatively impacted [51]. Moreover, the measure of social ties in this 

study serves as an average of each type of risk (sex and/or drug) the social tie could pose to 

the participant over the past year. The potential overlap in social ties may limit interpretation 

for understanding the complete social network makeup, but specificity of understanding 

each type of risk the participant was aware that the social tie could pose is important for 

understanding the magnitude of risk these relationships may pose. Future studies should 

however, specifically assess the degree of risk that different (non-overlapping) types of 

networks hold on individual risk of disease acquisition. Measurement error may also result 

from the broad, non-clinical, one-item measure used to assess a depressive symptom. 

However, this measure has been validated and used worldwide [28], thus we expect any bias 

to be minimal.

A consistent body of evidence supporting a clear role of discrimination on risky social tie 

formation will directly inform critically needed intervention and prevention strategies aimed 

at eliminating differential risk and burden of HIV among racial minorities in the U.S. Future 

work to confirm these findings using a longitudinal approach and one that further explicates 

the social process between discrimination and social tie development should be conducted.

Crawford et al. Page 8

AIDS Behav. Author manuscript; available in PMC 2019 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

This study was funded by the National Institute on Drug Abuse (R01 DA 019964–01). The authors thank the Robert 
Wood Johnson Foundation Health & Society Scholars program for its financial support. Dr. Ford acknowledges the 
support of the California Center for Population Research (5R24HD041022). We would also like to thank Jeffrey 
Morenoff for his thoughtful contributions to the development of this manuscript. Finally, the authors would like to 
acknowledge the START staff and participants for their contributions.

References

1. Berkman L, Glass T. Social epidemiology. In: Berkman L, Kawachi I, editors. New York: Oxford 
University Press; 2000.

2. Friedman SR, Cooper HL, Osborne AH. Structural and social contexts of HIV risk among African 
Americans. Am J Public Health. 2009;99(6):1002–8. [PubMed: 19372519] 

3. Friedman SR, Aral S. Social networks, risk-potential networks, health, and disease. J Urban Health. 
2001;78(3):411–8. [PubMed: 11564845] 

4. Latkin CA, Kuramoto SJ, Davey-Rothwell MA, Tobin KE. Social norms, social networks, and HIV 
risk behavior among injection drug users. AIDS Behav. 2009;14(5):1159–68. [PubMed: 19466537] 

5. Latkin CA, Mandell W, Vlahov D. The relationship between risk networks’ patterns of crack 
cocaine and alcohol consumption and HIV-related sexual behaviors among adult injection drug 
users: a prospective study. Drug Alcohol Depend. 1996;42(3):175–81. [PubMed: 8912800] 

6. Mandell W, Kim J, Latkin C, Suh T. Depressive symptoms, drug network, and their synergistic 
effect on needle-sharing behavior among street injection drug users. Am J Drug Alcohol Abuse. 
1999;25(1):117–27. [PubMed: 10078981] 

7. Williams CT, Latkin CA. Neighborhood socioeconomic status, personal network attributes, and use 
of heroin and cocaine. Am J Prev Med. 2007;32(6 Suppl):S203–10. [PubMed: 17543712] 

8. Brondolo E, Brady Ver Halen N, Pencille M, Beatty D, Contrada RJ. Coping with racism: a selective 
review of the literature and a theoretical and methodological critique. J Behav Med. 2009;32(1):64–
88. [PubMed: 19127420] 

9. Ahern J, Stuber J, Galea S. Stigma, discrimination and the health of illicit drug users. Drug Alcohol 
Depend. 2007;88(2–3):188–96. [PubMed: 17118578] 

10. Young M, Stuber J, Ahern J, Galea S. Interpersonal discrimination and the health of illicit drug 
users. Am J Drug Alcohol Abuse. 2005;31(3):371–91. [PubMed: 16161724] 

11. Link BG, Struening EL, Rahav M, Phelan JC, Nuttbrock L. On stigma and its consequences: 
evidence from a longitudinal study of men with dual diagnoses of mental illness and substance 
abuse. J Health Soc Behav. 1997;38(2):177–90. [PubMed: 9212538] 

12. Stigma Room R., social inequality and alcohol and drug use. Drug Alcohol Rev 2005;24(2):143–
55. [PubMed: 16076584] 

13. Jones C Levels of racism: a theoretic framework and a gardener’s tale. Am J Public Health. 
2000;90(8):1212–5. [PubMed: 10936998] 

14. Jary D, Jary J. Collins dictionary of sociology. 2nd ed. Glasgow: Harper Collins Publishers; 2003.

15. Wyatt SB, Williams DR, Calvin R, Henderson FC, W alker ER, W inters K. Racism and 
cardiovascular disease in African Americans. Am J Med Sci. 2003;325(6):315–31. [PubMed: 
12811228] 

16. Bhui K, Stansfeld S, McKenzie K, Karlsen S, Nazroo J, W eich S. Racial/ethnic discrimination and 
common mental disorders among workers: findings from the EMPIRIC Study of Ethnic Minority 
Groups in the United Kingdom. Am J Public Health. 2005;95(3):496–501. [PubMed: 15727983] 

17. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and health: findings from 
community studies. Am J Public Health. 2003;93(2):200–8. [PubMed: 12554570] 

18. Raymond HF, McFarland W. Racial mixing and HIV risk among men who have sex with men. 
AIDS Behav. 2009;13(4):630–7. [PubMed: 19479369] 

19. Latkin CA, Hua W, Forman VL. The relationship between social network characteristics and 
exchanging sex for drugs or money among drug users in Baltimore, MD, USA. Int J STD AIDS. 
2003;14(11):770–5. [PubMed: 14624742] 

Crawford et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2019 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



20. Booth RE, Strathdee SA. Baseline findings from the third collaborative injection drug users study/
drug users intervention trial (CIDUS III/DUIT). Drug Alcohol Depend. 2007;91(Suppl1):S1–3. 
[PubMed: 17889451] 

21. Blendon RJ, Young JT. The public and the war on illicit drugs. JAMA. 1998;279(11):827–32. 
[PubMed: 9515986] 

22. Hall H, Song R, McKenna M. Increases in HIV diagnoses— 29 states, 1999–2002. MMWR Morb 
Mortal W kly Rep. 2003; 52(47):1145–8.

23. Lee L, McKenna M, Sharpe T. HIV diagnoses among injection-drug users in states with HIV 
surveillance— 29 states, 1994–2000. MMWR Morb Mortal W kly Rep. 2003;52(27):634–6.

24. M ezuk B, Rafferty JA, Kershaw KN, Hudson D, Abdou CM, Lee H, et al. Reconsidering the role 
of social disadvantage in physical and mental health: stressful life events, health behaviors, race, 
and depression. Am J Epidemiol. 2010;172(11):1238–49. [PubMed: 20884682] 

25. Centers for Disease Control and Prevention. HIV/AIDS surveillance report, 2007. Atlanta: U.S. 
Department of Health and Human Services, Centers for Disease Control and Prevention; 2009.

26. Ahmed AT, Mohammed SA, Williams DR. Racial discrimination & health: pathways & evidence. 
Indian J Med Res. 2007;126(4): 318–27. [PubMed: 18032807] 

27. Lawrence K, Sutton S, Kubisch A, Susi G, Fulbright-Anderson K. Structural racism and 
community building. Washington D.C.: The Aspen Institute; 2004.

28. Rudolph AE, Crawford ND, Latkin C, Heimer R, Benjamin EO, Jones KC, et al. Subpopulations of 
illicit drug users reached by targeted street outreach and respondent-driven sampling strategies: 
implications for research and public health practice. Ann Epidemiol 2011;21(4):280–9. [PubMed: 
21376275] 

29. Heckathorn D Respondent-driven sampling: a new approach to sampling hidden populations. Soc 
Probl. 1997;44(2):174–99.

30. Broadhead RS, Heckathorn DD, Grund JP, Stern S, Anthony DL. Drug users versus outreach 
workers in combating AIDS: preliminary results of a peer-driven intervention. J Drug Issues. 
1995;25(3):531–64.

31. Vlahov D, Anthony JC, Celentano D, Solomon L, Chowdhury N, Vlahov D, Anthony JC, 
Celentano D, Solomon L, Chowdhury N. Trends of HIV-1 risk reduction among initiates into 
intravenous drug use 1982–1987. Am J Drug Alcohol Abuse. 1991;17(1): 39–48. [PubMed: 
2038982] 

32. Anthony JC, Vlahov D, Celentano D, Menon AS, Margolick J, Cohn S. Self-report interview data 
for a study of HIV-1 infection among intravenous drug users: description of methods and 
preliminary evidence on validity. J Drug Issues. 1991;21(4):739–57.

33. Racial Krieger N. and gender discrimination: risk factors for high blood pressure? Soc Sci Med 
1990;30(12):1273–81. [PubMed: 2367873] 

34. Krieger N, Sidney S. Racial discrimination and blood pressure: the CARDIA Study of young black 
and white adults. Am J Public Health. 1996;86(10):1370–8. [PubMed: 8876504] 

35. Latkin C, Mandell W, Oziemkowska M, Vlahov D, Celentano D. The relationships between sexual 
behavior, alcohol use, and personal network characteristics among injecting drug users in 
Baltimore, Maryland. Sex Transm Dis. 1994;21(3):161–7. [PubMed: 8073344] 

36. Latkin CA, Forman V, Knowlton A, Sherman S. Norms, social networks, and HIV-related risk 
behaviors among urban disadvantaged drug users. Soc Sci Med. 2003;56(3):465–76. [PubMed: 
12570967] 

37. Semple SJ, Strathdee SA, Zians J, Patterson TL. Factors associated with sex in the context of 
methamphetamine use in different sexual venues among HIV-positive men who have sex with 
men. BMC Public Health. 2010;10:178. [PubMed: 20359362] 

38. Courtwright A The social determinants of health: moving beyond justice. Am J Bioeth. 2008;8(10):
16–7.

39. SAS Institute Inc. SAS® 9.2. In: Facilities EL, editor. Cary: SAS Institute Inc.; 2008.

40. Latkin C, Mandell W, Oziemkowska M, Celentano D, Vlahov D, Ensminger M, et al. Using social 
network analysis to study patterns of drug use among urban drug users at high risk for HIV/ AIDS. 
Drug Alcohol Depend. 1995;38(1):1–9. [PubMed: 7648991] 

Crawford et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2019 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



41. Suh T, Mandell W, Latkin C, Kim J. Social network characteristics and injecting HIV-risk 
behaviors among street injection drug users. Drug Alcohol Depend. 1997;47(2):137–43. [PubMed: 
9298335] 

42. Mezuk B, Diez Roux AV, Seeman T. Evaluating the buffering vs. direct effects hypotheses of 
emotional social support on inflammatory markers: the multi-ethnic study of atherosclerosis. Brain 
Behav Immun. 2010;24(8):1294–300. [PubMed: 20600815] 

43. Kershaw KN, Mezuk B, Abdou CM, Rafferty JA, Jackson JS. Socioeconomic position, health 
behaviors, and C-reactive protein: a moderated-mediation analysis. Health Psychol. 2010; 29(3):
307–16. [PubMed: 20496985] 

44. Centers for Disease Control and Prevention. HIV/AIDS surveillance report, 2006. Atlanta: U.S. 
Department of Health and Human Services, Centers for Disease Control and Prevention; 2008.

45. Falck RS, Wang J, Carlson RG, Eddy M, Siegal HA. The prevalence and correlates of depressive 
symptomatology among a community sample of crack-cocaine smokers. J Psychoactive Drugs. 
2002;34(3):281–8. [PubMed: 12422938] 

46. Falck RS, Wang J, Siegal HA, Carlson RG. The prevalence of psychiatric disorder among a 
community sample of crack cocaine users: an exploratory study with practical implications. J Nerv 
Ment Dis. 2004;192(7):503–7. [PubMed: 15232321] 

47. Holtzman D, Bland SD, Lansky A, M ack KA. HIV-related behaviors and perceptions among 
adults in 25 states: 1997 Behavioral Risk Factor Surveillance System. Am J Public Health. 
2001;91(11):1882–8. [PubMed: 11684620] 

48. Armstrong GL. Injection drug users in the United States, 1979–2002: an aging population. Arch 
Intern Med. 2007;167(2): 166–73. [PubMed: 17242318] 

49. Fuller CM, Vlahov D, Arria AM, Ompad DC, Garfein R, Strathdee SA. Factors associated with 
adolescent initiation of injection drug use. Public Health Rep. 2001;116(Suppl 1):136– 45. 
[PubMed: 11889281] 

50. Givens JL, Katz IR, Bellamy S, Holmes WC. Stigma and the acceptability of depression treatments 
among African americans and whites. J Gen Intern Med. 2007;22(9):1292–7. [PubMed: 
17610120] 

51. Cooper HL, Bossak BH, Tempalski B, Friedman SR, Des Jarlais DC. Temporal trends in spatial 
access to pharmacies that sell over-the-counter syringes in New York City health districts: 
relationship to local racial/ethnic composition and need. J Urban Health Bull NY Acad Med. 
2009;86(6):929–45.

Crawford et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2019 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Crawford et al. Page 12

Table 1

Sample characteristics, START 2006–2009 (n = 647)

Demographic characteristics n Median (IQR)

Age 647 33 28–37

Female sex partners 644 1.0 0–2

Male sex partners 641 0 0–1

Age at sexual debut 641 14 12–16

Number of total social risk ties 645 5 3–8

Number of sex ties 610 3 1–5

Number of drug using ties 645 2 0–4

Number of injecting ties 610 0 0–1

n %

Race/ethnicity

 Hispanic 240 37.09

 Black 316 48.84

 White/other 91 14.06

Sex

 Female 191 29.52

 Male 456 70.48

Education

 < High school education 320 49.54

 ≥ High school 326 50.46

Income

 ≤$5,000 507 82.71

 >$5,000 106 17.29

Marital status

 Married 98 15.24

 Un-married (single, divorced) 545 84.76

Primary drug used

 Powder cocaine 62 10.20

 Crack cocaine 315 51.81

 Heroin 166 27.30

 Poly drug use 65 10.69

Injection status

 Injector 141 21.89

 Non-injector 503 78.11

Female condom use (past two months)

 Always 104 28.11

 Infrequent 266 71.89

Male condom use (past two months)

 Always 66 31.43

 Infrequent 144 68.57
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Demographic characteristics n Median (IQR)

HIV testing frequency (lifetime)

 ≤3 271 45.32

 ≥4 327 54.68

Past year depressive symptom 201 31.41

HIV 53 8.92

Sampling

 RDS 421 65.07

 TSS 226 34.93

n %

Forms of discrimination

 Racial

  Yes 165 25.94

  No 471 74.06

 Drug use

  Yes 209 32.86

  No 427 67.14

 Incarceration
a

  Yes 159 33.97

  No 309 66.03

a
Only includes those who reported spending time in jail or prison in their lifetime (n = 468)
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