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Abstract

Background—Infectious diseases such as Human Immunodeficiency Virus and Hepatitis C are a 

significant problem among substance abusers. Current risk behavior measures [e.g., HIV Risk 

Taking Behavior Scale (HRBS) and Risk Assessment Battery (RAB)] were developed for injection 

drug users and do not include newly identified risks or noninjection drug use behaviors. This study 

developed and provided initial, internal validation of the Behavioral Risk Assessment for 

Infectious Diseases (BRAID) to assess infectious disease risk behaviors among alcohol and other 

drug users.

Methods—A self-report measure was developed from literature regarding risk behaviors. 

Participants (total N=998) with alcohol/substance use disorder completed the measure in 2 phases 

to establish initial psychometric validity.

Results—Phase 1 (N=270) completed 65 self-report questions; factor analysis revealed a 12-item 

solution with 5 factors (Unprotected Sex with Risky Partners, Injection Use, Sex on Cocaine/

Crack, Condom Availability, and Intranasal Drug Use). Infectious disease history was positively 

associated with Injection Use (Sample 1) and Unprotected Sex with Risky Partners (Sample 2) and 
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negatively associated with Intranasal Drug Use (Samples 1 and 2). Phase 2 (N=728) added 

additional injection-related items and confirmed the factor structure of the existing BRAID.

Conclusions—The BRAID is a 5-factor, 14-item self-report measure of past 6 month risk 

behaviors that is composed of noninjection and injection risk behaviors and was psychometrically 

confirmed. Though additional external (convergent/divergent) validation is needed, this report 

provides preliminary support for the use of the BRAID to assess infectious disease risk in 

substance users.
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1. INTRODUCTION

Infectious diseases, such as Human Immunodeficiency Virus (HIV), Hepatitis C (HCV), 

chlamydia, syphilis, and gonorrhea, are a significant problem among alcohol and other drug 

users. Between 2012 and 2013, more than 47,000 and 29,000 people were newly diagnosed 

with HIV and HCV in the United States, respectively (Centers for Disease Control and 

Prevention (CDC), 2013), and HIV and HCV account for more than 30,000 annual deaths 

(CDC, 2013). The incidence of chlamydia, syphilis, and gonorrhea has also recently 

increased in the US for the first time since 2006 (National Center for HIV/AIDS, Viral 

Hepatitis, STD, and TB Prevention, 2015). Infectious diseases are generally blood-borne 

illnesses that can be transmitted through sexual behaviors and injection drug use (CDC, 

2013; National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, 2015), 

though a growing body of research has implicated noninjection drug use (such as 

prescription drug and noninjection stimulant use) as additional robust risk factors for disease 

acquisition (Strathdee and Sherman, 2003; Neaigus et al., 2007; Scheinmann et al., 2007; 

Cicero et al., 2007; Substance Abuse and Mental Health Services Association, 2014).

Research regarding the acquisition of infectious diseases among substance users has largely 

focused on HIV and the specific contribution that drug injection and drug-related sexual risk 

behaviors (e.g., the use of sex to procure drugs or money for drugs) have on transmission. 

Two risk assessments, the HIV Risk-taking Behaviour Scale (HRBS) (Darke et al., 1991) 

and the Risk Assessment Battery (RAB) (Navaline et al., 1994), were created in the early 

1990’s to quantify the incidence and frequency of HIV risk behaviors among intravenous 

drug users. These scales helped to guide prevention, intervention, and research efforts, and 

continue to be the most widely-reported scales for measuring infectious disease risk 

behaviors among substance users. Yet they are limited by a lack of rigorous psychometric 

evaluation. For instance, the HRBS was originally developed (Darke et al., 1990) and 

validated (Darke et al., 1991) for injection drug users and its reliability has only been 

subsequently evaluated in a single study of 84 substance users (Petry, 2001). No published 

studies have psychometrically validated the RAB. In addition, the risky sexual behaviors 

assessed by the HRBS and RAB are not equated with unprotected sex. Thus, endorsement of 

sexual risk behaviors on these scales can represent condom-protected and unprotected sex, 

which incur substantially different levels of risk.
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Since the development of the HRBS and RAB, several additional transmission and “proxy” 

risk behaviors have been identified within substance users that have been repeatedly 

associated with increased disease risk. These include noninjection risks such as sharing 

intranasal drug use equipment (Koblin et al., 2003) and binge drug use (Miller et al., 2006), 

and injection behaviors that incur heightened risk, such as transitioning between 

noninjection and injection drug use (Griffiths et al., 1992; Strang et al., 1992; Griffiths et al., 

1994; Darke et al., 1994a, 1994b; Crofts et al., 1996; Irwin et al., 1996; Fuller et al., 2002; 

Abelson et al., 2006), assisting someone with injections or being a new intravenous drug 

user (Hagan et al., 2001; Vidal-Trecan et al., 2002; Wood et al., 2003; Roy et al., 2004; 

O’Connell et al., 2005; Fairbairn et al., 2006), and being a former but not current 

intravenous drug user (Friedman et al., 1995; Neaigus et al., 2001b). Additional sexual risk 

behaviors have also been identified, including the frequency of anal and vaginal sexual 

intercourse and whether the act was insertive or receptive (Benotsch et al., 1999; Hoffman et 

al., 2000), sex with other drug users (Neaigus et al., 2001a; Bravo et al., 2003; Roy et al., 

2004; Purcell et al., 2006), having sex while under the influence of drugs (Celentano et al., 

2006), having sex for an extended duration of time (Semple et al., 2009), having a lifetime 

history of a sexually transmitted disease (Hwang et al., 2000; Kalichman et al., 2005), and 

being sexually active following an HIV diagnosis (Campsmith et al., 2000; Aidala et al., 

2006; Carrieri et al., 2006; Niccolai et al., 2006; Brewer et al., 2007). Finally, risks specific 

to the drug class being abused, including alcohol (Fitterling et al., 1993; Rasch et al., 2000; 

Stein et al., 2000; Rees et al., 2001; Kalichman et al., 2005; Raj et al., 2006), stimulants 

(Booth et al., 2000; Logan and Leukefeld, 2000; McCoy et al., 2004; Edwards et al., 2006; 

Volkow et al., 2007), and opioids (Sanchez et al., 2002; El-Bassel et al., 2003; Conrad et al., 

2015) have also been associated with increased disease risk. Since all of these risks were 

identified after the development of the HRBS and RAB, they were not included in those 

assessments and are therefore not systematically queried or reliably used to determine 

infectious disease risk profiles for patients.

The current study aimed to develop and conduct initial validation studies on an updated 

measure of noninjection and injection risk behaviors for infectious disease among alcohol 

and other drug users. The Behavioral Risk Assessment for Infectious Diseases (BRAID) 

incorporates a broader and more up-to-date range of risk behaviors, including the 

aforementioned noninjection drug use and unprotected sexual risk factors, to permit a more 

thorough characterization of infectious disease risk behaviors, and was developed within the 

context of a large and diverse sample of alcohol and other drug users to increase overall 

generalizability.

2. METHODS

2.1 Study Phases

This study was conducted in two phases. Phase 1 consisted of initial scale development and 

Phase 2 consisted of scale extension and confirmation. Phase 1 and Phase 2 were conducted 

in independent and diverse samples of substance users (described below and meant to 

represent both alcohol and other drug users; Table 1). Collapsed across samples, participants 

(N=998) reported regular abuse of alcohol (51.9% of participants); cocaine/crack (42.2%); 
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prescription stimulants (31.0%), opioids (25.7%), and sedatives (24.0%); heroin (19.8%); 

and amphetamine/methamphetamine (11.5%). A total of 25.5% of participants reported ever 

injecting a drug. Overall, participants had a lifetime diagnosis of chlamydia (16.8%), 

gonorrhea (16.1%), HCV (11.8%), human papillomavirus (HPV) (5.7%), trichomoniasis 

(5.4%), genital herpes (4.9%), syphilis (4.8%), and HIV (3.3%). The Johns Hopkins 

University, University of Pennsylvania, and University of Vermont Institutional Review 

Boards (IRBs) all approved this study and all subjects provided informed consent to 

participate.

2.2. Study Measures

2.2.1. Demographic Questionnaire—Participants in both study phases completed a 

brief demographic and drug use questionnaire (Table 1). Due to the nature of the study 

samples and need for brevity, demographic questions varied slightly across the phases and 

therefore do not allow for direct comparison for some items.

2.2.2. Initial BRAID Questionnaire—A questionnaire was developed based upon risk 

behaviors associated with the acquisition of infectious diseases in substance users that were 

identified through an extensive literature review. Independent experts in infectious disease 

risk then reviewed the items and provided qualitative recommendations, and modifications 

were made accordingly. This first version contained 65 questions and assessed risk behaviors 

over the preceding 6-month period. At this time, the BRAID was conceptualized as a 

method of assessing noninjection infectious risk behaviors; as a result, the questions were 

focused heavily on noninjection drug use and sexual risk behaviors.

2.2.3. Infectious Disease History Questionnaire—Participants were asked to identify 

(yes/no) whether they had ever been diagnosed with chlamydia, genital warts, gonorrhea, 

Hepatitis B, HCV, herpes, HIV or AIDS, HPV, syphilis, or trichomoniasis.

2.3 Phase 1: Initial Scale Development

2.3.1. Phase 1 Participants—Participants for Phase 1 were recruited from multiple 

injection and noninjection substance-using populations and included stimulant users (n=73), 

patients maintained on methadone (n=50), patients with alcohol use disorder (n=70), and 

opioid/cocaine-using outpatients (n=77). Recruitment occurred in Burlington, VT (1 site; 

n=45), Baltimore, MD (3 sites; n=155), and Philadelphia, PA (1 site; n=70), for a total of 

270 participants. Participants were approached by a staff member or responded to a flyer to 

participate in a brief, self-report questionnaire study. Eligibility criteria were being 18 or 

older, being a known substance user, and being fluent in English. Participants were 

compensated up to $10 for participation. Demographics, drug use characteristics, and 

infectious disease history are presented in Table 1.

2.3.2. Phase 1 Selection of BRAID Items—The thirty items with the highest rates of 

responding and the least content overlap with other items were selected from the 65-item 

BRAID and submitted to exploratory factor analysis. This process was subjective and 

designed to maximize the diversity of questions. Items that relied upon endorsement of 

others (e.g., item 38: does being high from crack or cocaine increase, decrease, or have no 
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effects on how long your sex lasts; item 39: by how many minutes) were excluded from the 

analyses in favor of the primary items. Items that were similar in content were prioritized for 

analysis based upon the level of risk they incurred and/or the rate at which they were 

endorsed. A complete list of all items queried during Phase 1 is available as Supplemental 

Material1.

2.3.3. Exploratory Factor Analysis—Items were dichotomized and submitted to 

polychoric correlation using the mixed.cor function in the psych toolbox (Revelle, 2015) in 

R (R Core Team, 2013). Variables with missing data were correlated using a “pairwise-

complete” algorithm. Generalized weighted least square factor extraction, which is robust 

against non-normality, was used due to the non-normality of dichotomized BRAID items. 

Parallel analysis, assessed using the fa.parallel function in the psych package in R, was used 

to identify the initial number of factors to extract in the exploratory factor anlaysis. Latent 

variables assumed in the BRAID model might reasonably be expected to co-vary, so an 

oblique factor rotation (oblimin) was chosen over an orthogonal rotation. Items were 

eliminated from the model if they loaded poorly (< .40) on their intended primary factor 

(Floyd and Widaman, 1995), if they exhibited poor item-total correlation (< .30), or if their 

removal increased scale score reliability (estimated using Cronbach’s alpha). Once the initial 

factor structure of the BRAID was established, remaining items were evaluated by adding 

them to the model one at a time and applying the above-mentioned exclusion criteria.

2.3.4. Confirmatory Factor Analysis—Confirmatory factor analysis was conducted 

using the lavaan package (Rosseel, 2012) in R with the robust weighted least squares 

estimator. The model allowed each variable to load onto its primary intended factor, with all 

other factor loadings set to 0. Factors were identified by fixing them to unit variance. This 

confirmatory factor model is a more conservative test of fit of the model identified by the 

exploratory factor analytic solution. Model fit was evaluated using the comparative fit index 

(CFI), the standardized root mean square residual (SRMR) (Bentler, 1995; Hu and Bentler, 

1999), and root mean square error of approximation (RMSEA). Consideration of a 

combination of fit indexes, with “acceptable fit” values of SRMR < 0.09, CLI > 0.90, and 

RMSEA < 0.06, has been shown to minimize both type I and type II error, even in models of 

small samples (n ≤ 250) (Hu and Bentler, 1999).

2.3.5 Phase 1 Results—Exploratory factor analysis in Phase 1 revealed a 13-item 

solution with 5 unique factors: Unprotected Sex with Risky Partners (5 items), Injection Use 

(2 items), Sex on Cocaine/Crack (2 items), Condom Availability (2 items), and Intranasal 

Drug Use (2 items). Following removal of one poorly-performing item from the Unprotected 

Sex with Risky Partners factor, confirmatory factor analysis of data collected from Sample 1 

indicated excellent model fit (RMSEA =.050 [90% CI: .000–.083], SRMR = .061, CFI = .

937).

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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2.4 Phase 2: BRAID Scale Confirmation

2.4.1 Phase 2 Participants—Participants for Phase 2 were recruited using the online 

crowd-sourcing technology Amazon Mechanical Turk (MTurk), an emerging platform for 

participant recruitment (Buhrmester et al., 2011). Through this technology, researchers 

(“requesters”) post advertisements (“HITs”) for online studies in which participants 

(“workers”) can elect to participate. The survey was restricted to participants residing within 

the United States who had ≥80% approval rate from completion of previous assignments 

through MTurk. Participants were required to complete a brief introductory survey to assess 

their eligibility for the primary survey. The population being targeted was concealed to 

prevent individuals from misrepresenting themselves to be eligible for the study. Eligibility 

criteria were being 18 or older, being fluent in English, and reporting current heavy drinking 

(e.g., ≥3 and ≥4 drinks per day for women and men, respectively) or using of heroin, 

cocaine/crack, methamphetamine, or prescription opioids, sedative, or stimulants that were 

not prescribed to them with the intention of getting high, three times a week or more for the 

past year. A total of 7,730 individuals completed the eligibility survey, and 728 (9.4% of 

those who completed the eligibility survey) met the inclusion criteria and completed the 

study, for which they received $2. Participant demographics, drug use characteristics, and 

infectious disease history are presented in Table 1.

2.4.2 Phase 2 Selection of BRAID Items—Twenty-seven of the items from Phase 1 

were administered to participants in Phase 2; 3 items were removed because they were 

dependent upon answering another item (e.g., “If sex with crack or cocaine increases or 

decreases length of sex, by how many minutes is it increased or decreased?”). The BRAID 

as confirmed in Phase 1 contained an “Injection/Opioid Use” factor, however the scale at 

that time was focused on noninjection transmission risks and did not include items related to 

sharing needles or drug works, which are conventionally assessed and highly predictive risk 

factors for infectious disease transmission. In an effort to make the BRAID relevant to both 

injection and noninjection drug-using groups, three additional injection risk items were 

presented to participants (“sharing needles”, “sharing any cookers, cottons/works, or 

injection water”, and “injected someone with a needle”).

2.4.3 Phase 2 Analysis—Between-group confirmatory factor analysis was used to test 

for factorial invariance between the 12-item BRAID ratings collected in Phase 1 and Phase 

2, to determine whether the BRAID had similar measurement properties across the samples. 

Group factor analysis was conducted using the lavaan package in R, with the robust 

weighted least squares estimator. Model fit in factorial invariance models was assessed using 

a combination of change in the CFI, SRMR, and RMSEA. Simulation indicates these fit 

indices are sensitive to measurement invariance and lack of measurement invariance at the 

levels (factor loadings, intercepts, and residuals, or weak, strong, and strict invariance) tested 

within this sample (Chen, 2007). Group sizes differed between samples 1 (N=270) and 2 

(N=728). In small (< 300) or unequal sample sizes, decreases in CFI > 0.005, increases in 

RMSEA > 0.010, and increases in SRMR > 0.025 indicate nonvariance when modeling 

weak factorial invariance, and decreases in CFI > 0.005, increases in RMSEA > 0.010, and 

increases of SRMR > 0.005 indicate noninvariance when modeling strong and strict 

invariance (Chen, 2007). Responses to the three new injection risk items were then added to 
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a confirmatory factor analysis model for Phase 2 data, with these new injection risk items 

loading only onto the previously titled “Injection/Opioid Use” factor, and fixed to zero 

loading on all other factors.

2.4.4 Phase 2 Results—Strict factorial invariance was demonstrated between responses 

to the 12-item BRAID in Phase 1 and Phase 2 (Table 2), which indicates the BRAID 

displays nearly identical psychometric properties in both samples. Addition of the three new 

injection risk items to the confirmatory factor analysis of the 12-item BRAID in Phase 2 

data yielded poor model fit (RMSEA = .059 [90% CI: .051–.066], SRMR = .061, CFI = .

825). Removing the worst-performing item from the Injection Use factor (“Have you used 

an opioid like heroin, OxyContin, or Vicodin?”) improved model fit (RMSEA = .052 [90% 

CO: .044–.060], SRMR = .046, CFI = .874), yielding a 14-item BRAID with a simple 

overall factor structure (Table 3) and a more clearly focused Injection Drug Use factor.

2.5 Phase 2 Comparisons of Outcomes to Infectious Disease History

2.5.1 Data Analysis—Endorsement of BRAID risk factors from Samples 1 and 2 

(excluding the Injection Risk factor, which presented different items to the two samples) 

were compared using Fisher’s exact tests, and lifetime history of infectious disease was 

computed for each participant as a dichotomous measure (yes/no) and regressed on BRAID 

factor scores with structural equation modeling using the sem function of the lavaan toolbox 

in R.

2.5.2 Results of Comparisons—Table 4 presents the prevalence of risk behaviors 

identified by BRAID items. Samples 1 and 2 differed significantly on their endorsement of 

unprotected sex with drug users and paid partners, sexual behaviors related to crack or 

cocaine, and condom carrying. As shown in Table 5, the Injection Use factor was 

significantly positively associated with the number of infectious diseases with which an 

individual had been diagnosed in Sample 1 (B = 0.201, z = 2.51, p = 0.012), Unprotected 

Sex with Risky Partners was significantly positively associated with the number of 

infectious diseases diagnosed in Sample 2 (B = 0.22, z = 2.16, p = 0.031), and endorsement 

of Intranasal Drug was significantly negatively associated with number of infectious 

diseases diagnosed in both Sample 1 (B = −0.21, z = −3.02, p = 0.003) and Sample 2 (B = 

−0.16, z = −2.36, p = 0.018).

3. RESULTS

This manuscript describes the initial development of the Behavioral Risk Assessment for 

Infectious Diseases (BRAID), a self-report measure of infectious disease risk behaviors in 

substance users. The BRAID has the potential to update and expand previous risk 

assessments like the HRBS and RAB by querying a broader and more contemporary array of 

risk behaviors, by explicitly defining risky sexual behavior as unprotected, and by deriving 

the items through sampling a large and diverse group of injection and noninjection substance 

users. Confirmatory factor analysis revealed a 5-scale, 14-item, self-report measure that asks 

participants to identify specific risk behaviors in which they have engaged (yes/no) over the 

preceding 6-month period. Preliminary results suggest the BRAID has promise to be an 
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updated assessment of risk behaviors for infectious diseases among alcohol and other drug 

users.

The two participant samples in this study varied across geographic regions, along many 

clinically-relevant variables, and were predominately noninjection drug users. That the 

factor structure remained robust across both samples, despite pronounced differences in 

group demographics, drug use, and infectious disease characteristics, provides strong 

support for the validity of this scale. A primary goal of this scale was to identify specific 

noninjection substance use and sexual risk behaviors that should be more frequently queried 

as part of behavioral risk assessments, to extend previous scales that had been developed 

specifically for injection drug users. The final BRAID items address numerous unprotected 

sexual risk behaviors, as well as intranasal drug use behaviors and condom availability, that 

are not included in prior risk assessments.

Participant responses on the BRAID revealed relatively high levels of many risk behaviors, 

with more than 20% of the overall sample endorsing past 6-month unprotected sex or sex 

with an alcohol or other drug user. Conversely, 41% and 58% of respondents reported having 

been provided with a condom and having a condom available right now, respectively. The 

Condom Availability subscale represents a potential protective factor against infectious 

disease transmission and may provide a novel method for detecting improvement in risk 

behaviors over time. In clinical settings, lack of endorsement of these items could also signal 

a clear target for immediate intervention. Significant associations were observed between a 

history of infectious disease and the Injection Use factor (Sample 1) and Unprotected Sex 

with Risky Partners factor (Samples 1 and 2). Endorsement of the Intranasal Drug Use factor 

also appeared to be protective against infectious disease history. These results are likely 

explained by the fact that injection drug users are unlikely to simultaneously be intranasal 

users, though more research is warranted to fully explore this association. Although the 

BRAID factor structure was retained in these samples, it will be important to replicate these 

results within a larger sample of participants who have been diagnosed with an infectious 

disease.

4. DISCUSSION

Strengths of this study include the reliance upon empirical literature to develop the 

questionnaire items, sampling from a large and diverse group of alcohol and other drug 

users, systematic psychometric evaluation of the subscales, inclusion of both injection and 

noninjection drug use behaviors, and an emphasis on unprotected sexual behaviors. 

Limitations include the fact that items were self-report and were not delivered via Audio-

CASI, a well-known method for asking about HIV risk behaviors during interviews (Des 

Jarlais et al., 1999) that could have biased participant responding. In addition, items were 

selected for analysis during Phase 1 based upon qualitative decisions and not firm response 

thresholds. One final potential limitation is that Sample 2 was collected via the MTurk 

crowdsourcing platform. Crowdsourcing is an emerging form of participant recruitment 

(Buhrmester et al., 2011) that has value for recruiting individuals who may not be enrolled 

and/or attending treatment but are using drugs (arguably making them higher risk 

individuals), and who reside across wide geographic regions, which reduces the likelihood 
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that responses are region-specific. Comparisons of data collected via crowdsourcing and in-

person reveal consistent response patterns that validate the use of crowdsourcing (Boynton 

and Richman, 2014; Bartneck et al., 2015). It is noteworthy that only 9.4% of the individuals 

who attempted to participate in Phase 2 were considered eligible, which supports the fidelity 

of the screening system that was employed. Though this recruitment style does prevent 

verification of participant substance use, the consistency in factor structure across the two 

samples is promising and supports the continued evaluation of the BRAID for assessment of 

infectious disease risk behaviors.

This study developed and conducted initial validations of the Behavioral Risk Assessment 

for Infectious Diseases (BRAID) as a self-report measure with 5 independent and 

complementary subscales that assess injection and noninjection risk behaviors. Preliminary 

evidence from these initial studies suggest the BRAID has the potential to contribute an 

updated measure to research on infectious disease risk among alcohol and other drug users. 

Additional research is needed to evaluate the convergent, divergent, and construct validity of 

the BRAID with existing measures such as the HRBS and RAB, and to examine its 

psychometric properties in other patient populations such as those with infectious disease 

history. Evaluations of the BRAID’s test-retest reliability and predictive validity will also be 

critical to support its use in both research and clinical settings. Overall, these data provide 

preliminary support for further evaluation of the BRAID to assess a diverse array of 

infectious disease risk behaviors among alcohol and other drug users.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Risk assessments for infectious disease in substance users do not 

include contemporary risks

• The Behavioral Risk Assessment for Infectious Diseases (BRAID) is a 

14-item self-report, dichotomous measure of past 6 months risk 

behaviors

• The BRAID has been initially psychometrically validated in injection 

and noninjection users
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Table 1

Demographic, Drug Use, and Infectious Disease Characteristics

Phase 1 (N = 270) Phase 2 (N = 728)

Demographics

 Age in years (%)

  18–29 13 53

  30–39 20 32

  40–49 40 11

  50–59 31 4

  60 or older 6 2

 Male (%) 62 52

 Race (%)

  African American 63 6

  Caucasian 34 81

  Other 3 5

 Hispanic (%) 8 7

 Heterosexual (%) 93 84

 Married (%) 12 29

Substance Use (% of participants) Past 30 day Used ≥3 week past year

 Amphetamine/Methamphetamine 9 14

 Alcohol 52 52

 Cocaine/Crack 76 8

 Heroin 31 9

 Prescription Opioidsa 12 39

 Prescription

Benzodiazepines/Sedativesa 7 41

 Prescription Stimulantsa N/Ab 31

Ever injected a drug (%) 39 12

In opioid maintenance treatment (%) 37 N/Ab

Enrolled in drug treatment (%) 47 N/Ab

History of Infectious Disease Diagnosis (% participants)

 Chlamydia 17 N/Ab

 Genital Herpes 3 7

 Gonorrhea 27 5

 Hepatitis C (HCV) 21 2

 Human Immunodeficiency Virus (HIV) 6 1

 Human Papillomavirus (HPV) 4 8

 Syphilis 7 2

 Trichomoniasis 6 5

a
Values represent illicit or non-prescribed use of prescription medication with a goal of getting high

b
Item not queried
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Table 2

Phases 1 and 2: Factorial Invariance

Level CFI RMSEA [95% CI] SRMR

Loadings 0.924 0.053 [0.043–0.064] 0.047

Weak 0.928 0.049 [0.039–0.058] 0.052

Strong 0.932 0.046 [0.036–0.055] 0.052

Strict 0.948 0.038 [0.028–0.048] 0.052
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Table 4

Prevalence of Risk Behaviors

Factor Item Overall (%) (N=998)
Phase 1 (%) (N = 

270)

Phase 2 
(%) (N = 

728)

Unprotected Sex with Risky 
Partners

Unprotected one-night stand(s) 20 23 19

Unprotected paid partner(s) 8 15 5

Unprotected sex with drug user(s) 24 46 16

Unprotected sex with alcohol user(s) 38 42 36

Injection Use

Injection drug use 15 24 11

Opioid use 37 32 39

Shared an injection needle 4 Not Assessed 4

Shared any cookers, cottons/filters, or 
injection water

8 Not Assessed 8

Injected someone else with a drug 7 Not Assessed 7

Sex on Cocaine/Crack
Unprotected sex on cocaine/crack 23 35 19

Marathon sex on cocaine/crack 20 33 15

Condom Availability
Provided with condoms 41 49 38

Have condoms right now 58 65 56

Intranasal Drug Use
Use drugs intranasally 25 25 25

Share straw(s) 16 15 16

Values represent % participants
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Table 5

Associations Between BRAID Factors and History of Infectious Diseases

Estimate Std.err Z-value P(>|z|)

Sample 1 (N=270)

Factor

 Unprotected Sex with Risky Partners 0.25 0.14 1.83 0.068

 Injection Use 0.20 0.08 2.51 0.012

 Sex on Cocaine/Crack 0.04 0.12 0.33 0.744

 Condom Availability 0.00 0.10 −0.03 0.974

 Intranasal Drug Use −0.21 0.07 −3.02 0.003

Sample 2 (N=728)

Factor

 Unprotected Sex with Risky Partners 0.22 0.10 2.16 0.031

 Injection Use 0.06 0.07 0.83 0.405

 Sex on Cocaine/Crack 0.06 0.07 0.88 0.378

 Condom Availability 0.00 0.05 −0.04 0.971

 Intranasal Drug Use −0.16 0.07 −2.36 0.018
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