
Racial/ethnic subgroup differences in outcomes and 
acceptability of an Internet-delivered intervention for substance 
use disorders

ANC Campbella, L Montgomeryb, K Sanchezc, M Pavlicovad, M Hue, H Newvillef, L Weaverg, 
and EV Nunesa

aColumbia University Medical Center, Department of Psychiatry, New York State Psychiatric 
Institute, New York, NY 10032

bUniversity of Cincinnati, Mental Health and Substance Abuse Counseling Program, School of 
Human Services, Cincinnati, OH 45221

cUniversity of Texas at Arlington, School of Social Work, 211 South Cooper Street, Arlington, 
Texas 76019

dColumbia University, Mailman School of Public Health, Department of Biostatistics, New York, 
NY 10032

eColumbia University Medical Center, Department of Psychiatry, New York, NY 10032

fUniversity of Washington, Department of Psychology, Seattle, WA 98195

gIcahn School of Medicine at Mount Sinai, Department of Psychiatry, New York, NY 10025

Abstract

The Therapeutic Education System (TES), an Internet-version of the Community Reinforcement 

Approach plus prized-based motivational incentives, is one of few empirically-supported 

technology-based interventions for substance use disorders. To date, however, there has not been a 

study exploring differences in substance use outcomes or acceptability of TES among racial/ethnic 

subgroups. This study uses data from a multi-site (N=10) effectiveness study of TES to explore if 

race/ethnicity subgroups (White [n=267], Black/African American [n=112], and Hispanic/Latino 

[n=55]) moderate the effect of TES. Generalized linear mixed models were used to test if 

abstinence, retention, social functioning, coping, craving or acceptability differed by racial/ethnic 

subgroup. Findings demonstrated that race/ethnicity did not moderate the effect of TES vs 

treatment-as-usual (TAU) on abstinence, retention, social functioning or craving. A three-way 

interaction (treatment, race/ethnicity, and abstinence status at study entry) showed that among 

White participants not abstinent at study entry, TES was associated with greater coping scores 

compared to TAU participants (p=.008); among Black participants abstinent at study entry, TES 

was associated with greater coping scores compared to TAU participants (p<.001). Acceptability 
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of the TES intervention, although high overall, was significantly different by race/ethnicity 

subgroup with White participants reporting lower acceptability of TES compared to Black (p=.

006) and Hispanic/Latino (p=.008) participants. TES appears to be a good candidate treatment 

among a diverse population of treatment seeking individuals with substance use disorders.
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INTRODUCTION

Technology-assisted interventions for addictions

Technology-assisted interventions for substance use disorders show great promise for 

providing access to high quality, evidence based interventions while reducing barriers such 

as cost, geographic distance from specialty care, and stigma (Carroll & Rounsaville, 2010). 

Systematic reviews of this increasingly emerging modality of treatment indicate inconsistent 

attention to quality and effectiveness (Wood et al., 2014; Moore, Fazzino, Garnet, Cutter, & 

Barry, 2011; Bewick et al., 2008), but limited evidence suggests internet-delivered treatment 

for substance use results in greater knowledge, better retention and higher rates of abstinence 

(Moore, Fazzino, Garnet, Cutter, & Barry, 2011; Bewick et al., 2008; Campbell et al., 2014). 

Such interventions have the added advantage of ensuring high fidelity to empirically 

supported treatments, with lower demands on staff in terms of necessary training and 

supervision (Campbell et al., 2012).

Racial and ethnic minorities comprise 40 percent of admissions to publicly funded substance 

abuse treatment programs (National Institute on Drug Abuse [NIDA], 2011), however recent 

research suggests these populations may be at particular risk for poor treatment outcomes, 

largely due to socioeconomic factors (Saloner & Le Cook, 2013). Despite socioeconomic 

challenges, however, the digital gap among racial and ethnic minorities and Whites has 

narrowed over the past 15 years (Perrin & Duggan, 2015). Further, racial and ethnic minority 

groups are more likely to access the Internet on smartphones (compared to computers or 

other devices) and to take advantage of a wider array of their phones’ data functions (e.g., 

looking up information about a health condition) compared to White mobile phone users 

(Smith, 2010; 2015). Given that integration of the Internet into the lives of racial and ethnic 

minorities, Internet-based interventions have the potential to reduce racial disparities in 

substance use disorder outcomes by increasing access to high-quality treatment and 

removing barriers to traditional substance abuse treatment, such as stigma and time conflicts 

(Gibbons, 2011; Rapp, Xu, Carr et al., 2006). To date there has not been a study exploring 

differences in outcomes or acceptability of Internet-delivered substance abuse interventions 

for racial and ethnic subgroups.

Effectiveness of CM and CRA in treating drug addiction

Contingency Management (CM) and Community Reinforcement Approach (CRA) are two 

of the most empirically supported addiction treatments (Budney & Higgins, 1998; Smith et 

al., 2001; Stitzer, Petry, & Pierce, 2010). Moreover, research suggests that combining these 
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two interventions has been shown to improve outcomes above and beyond each intervention 

on its own (Garcia-Fernandez et al., 2011; Higgins et al., 2003). However, Internet-delivered 

versions of CM and CRA are relatively new. A recent randomized control trial compared 

treatment-as-usual (TAU) to a computer-assisted Therapeutic Education system (TES), a 

combination of Internet-delivered CRA plus CM, and found that participants in TES were 

retained in treatment significantly longer and had a greater abstinence rate than TAU 

participants (Campbell et al., 2014). Other studies have also shown the effectiveness of 

automated CM for the treatment of cocaine and opioids (Vahabzadeh, Lin, Mezghanni, 

Epstein, & Preston, 2009), and the promise of Internet-delivered CM programs in promoting 

smoking cessation among adolescents and adults (Dallery, Gleen, & Raiff, 2007; Reynolds, 

Dallery, Shroff, Patak, & Leraras, 2008). Although Internet-delivered approaches have 

demonstrated effectiveness in treating addictions in general, it is unclear if findings are 

effective across racial and ethnic minority subgroups.

Racial/ethnic differences in CM and CRA delivered in traditional treatment settings

Several randomized trials conducted in traditional outpatient settings have found racial and 

ethnic differences in CM and CRA outcomes. For example, in a randomized trial comparing 

CM to standard care (Montgomery, Petry, & Carroll, 2015), CM was more effective than 

standard care in improving retention and cocaine use outcomes among White adults who 

initiated treatment with a cocaine-positive urine sample. However, among African American 

participants who began treatment with a positive sample, participants in CM did not remain 

in treatment longer than those in standard care, and cocaine use outcomes were muted 

relative to White participants. Another study examining the effectiveness of an adolescent 

version of CRA found that African American adolescents had significantly higher rates of 

treatment satisfaction than their White counterparts (Godley, Hedges, & Hunter, 2011). The 

racial/ethnic differences found in traditional CM and CRA suggest that Internet-delivered 

outcomes might also vary by race/ethnicity.

Purpose

The purpose of the current study was to examine treatment outcomes among racial and 

ethnic minority subgroups enrolled in a clinical effectiveness trial of computer-assisted TES 

in outpatient substance abuse treatment. As new technologies are developed to overcome the 

difficulties in access to evidence-based treatment for substance use disorders, it is important 

to understand whether such innovative interventions are acceptable and effective across 

diverse patient populations. In the current study, we sought to describe substance abuse 

treatment outcomes for racial/ethnic subgroups of patients enrolled in the trial, and to 

understand whether abstinence from substance use and retention in treatment outcomes 

varied by race and ethnicity. We further explored a number of additional outcomes 

associated with theoretical mechanisms of the CRA: social functioning, coping skills, and 

drug and alcohol craving. Also, we sought to compare the acceptability of TES versus TAU 

among diverse subgroups of the treatment population. Findings from this study will provide 

information about the promise of technology-based interventions among diverse outpatient 

treatment populations.
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METHODS

Participants

Participants (N=507) were recruited from 10 outpatient substance abuse treatment programs 

affiliated with the National Drug Abuse Treatment Clinical Trials Network and located in 

diverse geographic locations across the United States. Each program enrolled approximately 

50 participants (range=38–60) between June 2010 and August 2011. Eligible participants 

were: (1) 18 or older, (2) using illicit substances in the 30 days prior to study entry (or 60 

days if the patient was exiting a controlled environment), (3) within 30 days of entering the 

treatment episode, and (4) proficient in English. Participants were excluded if they were: (1) 

prescribed opioid replacement therapy (e.g., buprenorphine, methadone), or (2) unable to 

provide informed consent. The study was approved by the Institutional Review Boards of the 

New York State Psychiatric Institute and all participating clinical sites. The study was 

registered on clinicaltrials.gov under the identifier NCT01104805. Additional details of 

program selection, design, and methods have been previously published (Campbell et al., 

2012).

Design and Procedures

After providing a complete description of the study to each patient, written informed consent 

was obtained and a baseline assessment conducted. Following the assessment, participants 

were randomized to 12 weeks of either: (1) TAU; or (2) TAU + the computer-assisted, 

Internet-delivered TES, whereby TES was a substitute for approximately 2 hours of usual 

care (i.e., clinician-delivered groups). Randomization was stratified by: treatment site; 

patient’s primary substance of abuse (dichotomized as stimulant vs. non-stimulant); and 

whether or not the patient was abstinent at point of baseline assessment and study entry 

based on urine drug and breath alcohol tests. All participants were asked to provide self-

reported substance use and urine drug and breath alcohol screens twice per week during the 

treatment phase; additional assessments were collected at weeks 4, 8, and 12.

Intervention

TAU in both intervention arms included site-specific recommended outpatient treatment 

attendance at each of the 10 treatment program sites. The recommended number of 

individual and group sessions per week differed across sites, but was on average 4–6 

sessions.

The TES (Bickel et al., 2008) consists of 62 Internet-delivered, interactive, multimedia 

modules, grounded in the CRA (Budney & Higgins, 1998) and includes CM in the form of 

intermittent, escalating vouchers. An initial training module teaches participants how to use 

the program, followed by modules (or topics) on cognitive behavioral relapse prevention 

skills, psychosocial functioning, and HIV and other sexually transmitted infection 

prevention and treatment information. Video clips show actors modeling the skills being 

taught and short quizzes at the end of each module assess patient’s grasp of material and 

maximize individual mastery of the skills being taught. The CM component, also managed 

within the TES program, is a prize-based incentive system (Petry et al., 2005; Stitzer et al., 

2010). Participants earn draws for submitting negative urine/breath alcohol screens and for 
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completing TES modules (up to 4 per week). Draws are redeemed from a virtual “fish bowl” 

and yield congratulatory vouchers with messages (e.g., “good job”) or prizes of mostly 

modest value (usually around $1, occasionally around $20, rarely $80–$100).

Measures

Demographic and Clinical Characteristics—Sex, age, race/ethnicity, education, 

employment, insurance status, travel time/distance to program, internet use, and primary 

substance of abuse were assessed at baseline. Race/ethnicity was based on self-identification 

and categorized in the following way: White/non-Hispanic; Black or African American/non-

Hispanic; Hispanic or Latino (White or Black); and multi-racial or other racial category 

(these subgroups were collapsed due to small numbers, see Table 1 for the frequency of each 

multi-racial and other subgroups). Primary substance of abuse was self-reported based on 

the substance with which the participant felt they had the largest problem or for which they 

were primarily seeking treatment. Abstinence at baseline/study entry was defined as negative 

results on both the urine drug and breath alcohol screens.

Abstinence—Abstinence from drugs and alcohol was evaluated twice weekly during the 

12-week treatment phase. Participant abstinence was based on: 1) a negative urine test for 10 

drugs: cocaine, opioids, amphetamines, cannabinoids (THC), methamphetamines, 

benzodiazepines, oxycodone, methadone, barbiturates, and MDMA; and 2) self-reported 

abstinence from drugs and alcohol based on the Timeline Follow Back method (Sobell et al., 

1992). A patient was considered to be abstinent if the urine screen and self-report were 

negative (for drugs and alcohol) and to be not abstinent otherwise. Data on abstinence was 

considered missing if the urine screen was missing or if the urine screen was negative and 

the self-report was missing. The outcome was a binary measure of abstinence (yes or no) 

during the last 4 weeks of treatment (i.e., weeks 9–12). Abstinence in the last four weeks of 

treatment was the pre-specified primary outcome in the study protocol since this is a time 

when the treatment effect was expected (Campbell et al., 2012) and shown to be constant 

(Campbell et al., 2014).

Retention—Retention was evaluated as a binary outcome (retained in treatment to week 12 

versus dropped out before week 12). Retention data was collected from treatment program 

records and based on last face-to-face contact prior to discharge.

Social Functioning—Social functioning was measured using the 54-item Social 

Adjustment Scale Self-report (Weissman, 1999) which assesses instrumental (i.e., what we 

do in the world) and expressive (i.e., how we relate to others) role performance over the 

prior two weeks. It is comprised of questions covering six social roles (work [paid worker, 

student, or homemaker], social and leisure activities, extended family relationships, marital 

relationship, role as a parent, and role within the family unit), relevant to both males and 

females, and provides an overall indicator of social functioning (Weissman et al., 2001). 

Items are rated on a 5-point scale (1 to 5) with higher scores indicating greater social 

impairment.
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Coping—Coping strategies were measured using the 23-item Coping Strategies Scale – 

Brief Version (CSS). The CSS is a self-report tool (adapted from the Process of Change 

Questionnaire, Prochaska et al., 1988) originally developed to assess change processes and 

skills used in modifying alcohol use behaviour (Litt et al., 2003). A shorter version of the 

tool was developed to evaluate the utilization of coping skills among marijuana users (Litt, 

Kadden, & Tennen, 2012). In this study, the wording was adapted to include all substances 

of abuse. The CSS evaluates the frequency of using different emotion- (e.g., think of 

difficulties as challenges) and problem-focused (e.g., deal with tension in other ways) coping 

strategies over a 12 week period of time, for which a score of 1 to 4 is obtained (1=never 

used, 2=seldomly used, 3=occasionally used, 4=frequently used). Each skill was then 

dichotomized as adopted (answer 3 or 4) or not adopted (answer 1 or 2) and the adopted 

strategies were summed to obtain a continuous score between 0 and 23. Calculating the CSS 

score in this manner is a clear and meaningful way to use the scale, as it provides an 

estimated number of coping strategies utilized by participants, and it has been used in a prior 

study (Sanchez et al., 2014).

Craving—Drug and alcohol craving was assessed by asking participants on how many days 

in the last seven they experienced an urge, desire or craving for drugs or alcohol and coded 

categorically: 0 days (did not experience any craving; n=219), 1–3 days (n=128), and 4–7 

days (n=100). Social adjustment and craving were both measured at week 12.

Acceptability—Acceptability was comprised of both utility and satisfaction with TAU or 

TES using data collected across five indicators (0–10 point scales) at weeks 4, 8, and 12. 

Participants were asked in general (i.e., not for a specific timeframe) how useful (not at all to 

very), how much new information (none to a great deal), how easy to understand (very easy 

to very difficult; reverse coded), how interesting (not at all to very), and how satisfied (not at 

all to very) they were with TAU or with TES (Internet-delivered CRA modules and 

computer-assisted CM). Higher scores indicated a more positive perception, or greater 

acceptability, of the intervention. Similar indicators were used in a previous pilot study of 

TES with adolescents (Marsch et al., 2011).

Statistical Methods

Demographic and clinical characteristics were described using means, standard deviations, 

and frequencies as a function of each of the racial/ethnic subgroups (White, Black, Hispanic/

Latino, multi-racial/other; 1 case was missing race/ethnicity). Chi-square tests were used to 

test differences between racial/ethnic subgroups (White, Black, Hispanic/Latino) on 

treatment process variables.

To explore differences in outcome (i.e., abstinence during the last four weeks of treatment, 

retention, social functioning, coping, and craving) by racial/ethnic subgroup, the following 

variables were included in generalized linear mixed effect models (with Proc GLIMMIX in 

SAS): treatment, race/ethnicity (White, Black, or Hispanic/Latino), abstinence at study 

entry, and baseline scores corresponding to the outcomes of social functioning, coping, and 

craving. The multi-racial/other subgroup was not included in these analyses given limited 

ability to interpret outcomes due to extreme diversity (see Table 1). Site and subject were 
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treated as random effects except in the models testing social functioning and coping where 

site was treated as a fixed effect due to the models not converging because of inherent 

correlation between predictors and site. Interactions were tested (between treatment, race/

ethnicity, and abstinence at study entry) and included in the final model if significant (p<.

05). Time was included in the model testing abstinence (n=399; 35 cases removed that were 

missing all four weeks of data). The correlation between the repeated measurements within 

subject was modeled using the first-order auto regressive structure, and logit link function 

for the dichotomous outcome variable. The models for social functioning (normal 

distribution with identity link function) and craving (ordinal outcome with cumulative logit 

link function) included n=378 and n=376 cases, respectively (56 and 58 cases, respectively, 

missing both variables at week 12). Coping strategies (total score range in the sample = 0–

23) was not normally distributed, therefore the score was reversed and logged to create a 

normal distribution (range = 0–3.18); identity link function was utilized (n=378; 56 cases 

removed that were missing week 12 coping data). Missing data was assumed missing at 

random.

Generalized linear mixed effect models were fit to explore the association between race/

ethnicity and acceptability of TAU (n=398) and TES (n=200) at weeks 4, 8, and 12. The 

model exploring acceptability over time included race/ethnicity (White, Black, or Hispanic/

Latino), abstinence at study entry, and time and in the case of TAU, intervention arm; 

interactions (race/ethnicity, abstinence at study entry, treatment) were tested and included if 

significant (55, 90, and 126 cases were missing TAU acceptability data at weeks 4, 8, and 

12, respectively).

All hypothesis tests were considered two-sided and SAS version 9.3 was utilized for all 

analyses.

RESULTS

Baseline Demographic and Clinical Characteristics and Treatment Process by Race/
Ethnicity

Table 2 presents baseline characteristics of the randomized sample by racial/ethnic category: 

White (n=267), Black or African-American (n=112), Hispanic/Latino (n=55), and multi-

racial or other racial category (n=72). Black participants appeared to be older on average 

(M=38.1 years, SD=10.4) compared to Hispanics/Latinos (M=36.1 years, SD=11.3), multi-

racial/other (M=35.1 years, SD=10.7) and Whites (M=33.2 years, SD=10.8). A greater 

percentage of Black and Hispanic/Latino participants did not have a high school diploma or 

GED (33% compared to 20% for Whites and 14% for multi-racial/other). Racial/ethnic 

minority subgroups also appeared less likely to be employed, have insurance (except for 

multi-racial/other), and access the Internet. 55% of Whites, compared to 37% and 45% of 

Blacks and Hispanics/Latinos respectively, reported accessing the Internet multiple times per 

day. Racial/ethnic minority subgroups reported more time for travel to the treatment program 

despite living the same distance away (approximately 7–9 minutes more time on average). 

White participants reported opioids (33%) most frequently as a primary substance of abuse, 

while Black participants reported cocaine (41%) and Hispanics/Latinos reported alcohol 
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(29%) and cannabis (29%). Baseline levels of social functioning, coping, and craving 

appeared similar across racial/ethnic subgroups.

Table 3 shows treatment process outcomes as a function of TAU and TES by race/ethnicity. 

Among participants randomized to TAU, no significant differences were found by race/

ethnicity (White, Black, and Hispanic/Latino) on the days attending TAU (χ2(2)=1.71, p=.

425) or the number of TAU sessions attended (χ2(2)=2.77, p=.251). Among participants 

randomized to TES, no significant differences were found by race/ethnicity on the days 

attending TAU (χ2(2)=2.43, p=.296) or the number of TAU sessions attended (χ2(2)=3.08, 

p=.215). There were also no significant differences by race/ethnicity on the number of TES 

modules completed (χ2(2)=3.14, p=.208); all subgroups completed 35 modules or more 

(range = 34.91–39.21) out of a recommended 48 (4 per week over 12 weeks) (module 

completion was tracked automatically via the TES program).

Race/Ethnicity as a Moderator of Treatment on Primary and Secondary Outcomes

Table 4 presents the final models for each of five outcomes: abstinence, retention, social 

functioning, coping, and craving. For all outcomes, the interaction between treatment, race/

ethnicity, and abstinence at study entry were tested and included in the final model if 

significant. For the abstinence model, time was also tested for interaction with these 

variables.

Abstinence (Table 4A)—In the final abstinence model, there was one significant two-way 

interaction between time (week) and treatment (p=.04) favoring TES over TAU although 

differences decreased over time (b=1.33, t(2081)=3.46, p=.001 at half-week 17; b=0.67, 

t(2081)=1.76, p=.08, at half-week 24). Race/ethnicity did not moderate the treatment effect 

(p=.89) and there was no main effect of race/ethnicity on abstinence (p=.776). The 2-way 

interaction of time and race/ethnicity approached, but did not reach, significance (p=.051). 

Abstinence at study entry was significantly associated with abstinence in the final four 

weeks of treatment (p<.001).

Retention (Table 4B)—In the final retention model, there was a significant effect of 

abstinence at study entry (p=.035); those who were baseline negative were more likely to be 

retained in treatment at week 12. The association between treatment and retention did not 

reach the significance cut-off (p=.10). Race/ethnicity was not a significant moderator of 

treatment (p=.19) and there was no main effect of race/ethnicity on retention (p=.827).

Social Functioning (Table 4C)—There were no three-way or two-way significant 

interactions between treatment, abstinence at study entry, and race/ethnicity on the outcome 

of social functioning at week 12 as measured by the Social Adjustment Scale. The main 

effect of race/ethnicity approached, but did not reach, significance (p=.062). Baseline social 

functioning was significantly associated with week 12 social functioning (p<.001). 

Treatment and abstinence at study entry were not significantly associated with social 

functioning (p=.266 and p=.846, respectively). Site was included as a fixed effect in this 

model; it was not significantly associated with social functioning (p=.713).
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Coping Strategies (Table 4D and Figure 1)—In the model assessing mean coping 

skills at week 12, there was a significant three-way interaction between treatment, race/

ethnicity, and abstinence at study entry (p=.028). As portrayed in Figure 1, among White 

participants who were not abstinent at study entry (baseline positive, Figure 1b), TES was 

significantly associated with greater coping skills at end of treatment compared to TAU (p=.

008); among Black participants abstinent at study entry (baseline negative, Figure 1a), TES 

was significantly associated with greater coping scores at end of treatment compared to TAU 

participants (p<.001). Baseline coping skills were significantly associated with week 12 

coping skills (p<.001). Site was included as a fixed effect in this model; it was not 

significantly associated with coping skills (p=.421).

Craving (Table 4E)—There was one significant two-way interaction between treatment 

and abstinence at study entry (p=.015). Among those not abstinent at baseline (baseline 

positive), TES participants were more likely to be in a lower days of craving category 

compared to TAU participants (p=013). There was no significant difference between TES 

and TAU among participants who were abstinent at study entry (baseline negative) (p=.351). 

Race/ethnicity was not significantly associated with craving at week 12 (p=.565). Baseline 

craving was significantly associated with week 12 craving (p<.001).

Acceptability

At week 12, raw TAU acceptability scores ranged from a mean of 7.55 (SD=2.01) for White 

participants to 8.05 (SD=1.72) for Black participants on a 0–10 point scale (Hispanic/Latino 

participants’ acceptability was M=7.78 (SD=1.72)). Table 5 presents the final models 

exploring the association between race/ethnicity and acceptability of TAU and TES over 

time (weeks 4, 8, and 12) controlling for abstinence at study entry. All participants attended 

TAU at the participating treatment programs. There was a significant main effect of race/

ethnicity (p=.003) on acceptability of TAU (Table 5A). Compared to Hispanic/Latino 

(b=0.6761, t(632)=2.66, p=.008) and Black (b=0.6310, t(632)=2.77, p=.006) participants, 

White participants reported significantly lower acceptability of TAU. Among participants 

randomized to TES, acceptability of TAU was higher, although this did not reach the 

significance cut-off (p=.054). Abstinence at study entry was not significantly associated with 

acceptability of TAU (p=.091).

At week 12, raw TES acceptability scores ranged from a mean of 8.05 (SD=1.64) for 

Hispanic/Latino participants to 8.66 (SD=1.31) for Black participants on a 0–10 point scale 

(White participants’ acceptability was M=8.08 (SD=1.60)). In the model examining 

acceptability of TES (for those randomized to TES, n=200), there was a significant main 

effect of race/ethnicity (p=.025) (Table 5B). White participants reported significantly lower 

TES acceptability scores compared to Black participants (b=.687, t(340)=2.71, p=.007); 

however there was no significant difference between White and Hispanic/Latino participants 

(b=0.105, t(340)=0.33, p=.743). Abstinence at study entry was not significantly associated 

with acceptability of TES (p=.327).
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DISCUSSION

This study is unique in the analysis of race/ethnicity as a moderator of treatment outcomes 

from an Internet-delivered psychosocial intervention for substance use disorders. Overall 

findings demonstrate that among a diverse sample of individuals in outpatient substance 

abuse treatment, there were no major differences in the effect of the Therapeutic Education 

System (TES); all racial/ethnic groups appeared to benefit. Black and Hispanic/Latino 

participants experienced similar outcomes compared to White participants across a range of 

clinical measures, including abstinence at the end of 12 weeks of study treatment, retention 

in treatment, social functioning, and days of craving.

There were mixed findings for the coping skills outcome. Among participants in TES, 

greater coping skills were reported by White participants who were not abstinent at study 

entry (baseline positive) and for Black participants who were abstinent at study entry 

(baseline negative). Coping skills have been shown to be a significant predictor of treatment 

outcomes (Dolan, Rohsenow, Martin & Monti, 2013; Litt, Kadden, Cooney, & Kabela, 

2003). Reasons most often endorsed for using drugs and alcohol include relieving 

depression, achieving or maintaining euphoria, and improving self-confidence and social 

abilities (Bizzarri et al., 2007). There is empirical support for development of effective 

coping skills through computer-based interventions (Chaple et al., 2014; Kiluk & Carroll, 

2013; Kiluk, Nich, Babuscio & Carroll, 2010) and findings from the current study suggest 

various subgroups may require tailored interventions for improving their coping skills. 

Tailoring of coping skills may also enhance relevance and acceptability regardless of 

whether a person is actively using drugs and alcohol. Cultural differences in coping 

strategies might also influence how individuals respond to the skills taught in TES (e.g., 

religious coping among Black individuals) (Ward, Clark, & Heidrich, 2009). Additional 

research is needed to disentangle this finding, including measures of coping strategies that 

are culturally specific or inclusive and in ways in which active substance use may impede or 

facilitate engagement with the content or with being able to incorporate the skill.

Overall, White participants reported lower acceptability compared to Black participants for 

both TAU and TES. White participants reported lower acceptability compared to Hispanic/

Latino participants on TES only. TES was developed to be self-directed, teaching general 

skill development related to CRA principles. It could be that the higher acceptability among 

Black and Hispanic/Latino groups was a function of being able to individualize and have 

greater autonomy over their treatment (e.g., faster or slower pace, using personal experiences 

as examples). Future research including qualitative data collection could assist in identifying 

more specific aspects of technology-based treatment which patients find more or less 

attractive. It should be noted, however, that overall acceptability of TES was high across 

racial/ethnic subgroups with Whites and Hispanics/Latinos reporting a mean score of 8.1 

and Black participants a mean score of 8.7 (range=0–10) at the end of treatment.

Black and Hispanic/Latino participants appear to have less accessibility to and potentially 

fewer resources for attaining health services as demonstrated by lower employment rates, 

lower rates of insurance, and greater time to travel to the treatment program (despite living 

the same distance from the program). In addition, age differences at treatment entry among 
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racial/ethnic subgroups corresponds with previous research demonstrating that minority 

populations were least likely to initiate substance abuse treatment resulting in potentially 

longer periods of substance abuse or more severe substance use disorders (Acevedo et al., 

2012).

Internet access overall, and frequency of use, was less among Black and Hispanic/Latino 

participants. Internet access is influenced by age, education, and socioeconomic status 

(Perrin & Duggan, 2015) and this is reflected in the demographic characteristics of the study 

sample; Black and Hispanic/Latino participants have an older mean age, lower high school 

graduation rates, and lower employment. Acceptability of TES, however, was just as high or 

higher among Black and Hispanic/Latino compared to White participants. With internet 

access increasing across all populations, technology-based interventions may be a useful 

way to address structural barriers to addiction treatment among racial/ethnic minority 

clients. For example, according to recent data, the gap in Internet access between Blacks, 

Hispanics/Latinos and Whites has narrowed; currently 78% of Blacks and 81% of Hispanics/

Latinos use the internet compared to 85% of Whites (Perrin & Duggan, 2015). Further, 

racial/ethnic minorities are more likely to rely on Internet access exclusively through 

smartphones (12% of Blacks and 13% of Hispanics/Latinos versus only 4% of Whites) 

(Smith, 2015). Thus, utilizing “apps” to deliver addiction interventions through smartphones 

will clearly be an important treatment tool moving forward.

Limitations

Although this study benefits from a number of strengths, including a large sample size and 

geographic diversity, several limitations should be noted. First, this was a secondary analysis 

not originally powered to detect differences by racial/ethnic subgroups. Exploring race/

ethnicity as a moderator of treatment was described a priori in the protocol, but sample size 

cannot be ruled out as the reason for not detecting racial/ethnic subgroup differences. 

Second, acceptability was assessed using five indicators; however the measure did not 

distinguish between the computer modality of the TES intervention and the treatment 

components. Further, there may have been other factors not assessed that could explain 

differences in acceptability between White, Black, and Hispanic/Latino participants. In 

addition, this study did not examine measurement equivalence of the questionnaire items 

when comparing responses across racial/ethnic subgroups. Research has demonstrated that 

cultural norms and practices often influence individuals’ perceived relevance and 

interpretation of items on assessment measures (Burlew, Weekes, Montgomery, et al., 2011). 

Finally, exploring outcomes among racial/ethnic subgroups outside of White, Black, and 

Hispanic/Latino was prevented due to small sample sizes. Conducting research on 

technology-based interventions specifically with American Indians/Alaska Natives, Asians, 

and Native Hawaiians/Pacific Islanders is critical to providing quality treatment and 

reducing health disparities.

Conclusion

Findings from this study lend additional support for the use of technology-based 

interventions in the treatment of substance use disorders. The acceptability of Internet-

delivered interventions among racial/ethnic minority populations suggests promise for 
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increasing access to services and reducing disparities in treatment outcomes. In this large 

multi-site national study, racial/ethnic subgroups received similar benefit from Internet-

based CRA/CM and reported high rates of acceptability, with Black participants reporting 

the highest rates of acceptability. TES should be considered as an additional tool to support 

usual care in outpatient treatment programs among diverse subgroups of patients. Future 

research should explore tailoring of coping skills training to enhance engagement and 

acquisition among patients of varying race/ethnicities and substance use disorder severity.
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Figure 1. 
Observed geometric means of coping skills (y-axis) by race/ethnicity (x-axis) at the end of 

treatment split by abstinence at study entry (data exhibit right skewed behavior and were 

analyzed using log-normal distribution; thus using geometric means to portray the typical 

behavior is the most appropriate)
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Table 1

Racial identification among participants who endorsed multi-racial or another racial category other than White 

or Black/African American (n=72)

Racial/Ethnic Identification n (%)

Native Hawaiian-Pacific Islander (NH-PI) 12 (16.7)

Asian 11 (15.3)

White/AI-AN 6 (8.3)

White/NH-PI 5 (6.9)

African American/AI-AN 7 (9.7)

Asian/NH-PI 6 (8.3)

American Indian-Alaska Native (AI-AN) 3 (4.2)

Other 3 (4.2)

White/African American/AI-AN 3 (4.2)

White/Asian/NH-PI 3 (4.2)

White/AI-AN/Asian/NH-PI 3 (4.2)

White/African American 2 (2.8)

White/Asian 1 (1.4)

African American/Other 1 (1.4)

African American/NH-PI 1 (1.4)

White/AI-AN/Other 1 (1.4)

White/Asian/Other 1 (1.4)

African American/NH-PI/Other 1 (1.4)

Asian/NH-PI/Other 1 (1.4)

White/African American/AI-AN/Other 1 (1.4)
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Table 4

Final GLM models exploring race/ethnicity (White, Black/African American, Hispanic/Latino) as a moderator 

of the intervention (TES v TAU) effect on (A) abstinence in last four weeks of treatment, (B) retention at week 

12 (yes/no), (C) social functioning at week 12, (D) coping skills at week 12, and (E) craving in the last 7 days 

of treatment. The three-way and two-way interactions between treatment, abstinence at study entry (positive or 

negative), and the race/ethnicity moderator were tested and included in the final model if significant (p<.05). 

Time was included in the abstinence model (A) to test the multiple data points in the last four weeks of 

treatment. Baseline social functioning, coping, and craving were controlled in Models C-E, respectively. Site 

was included as a random effect in Models A, B, E; site was included as a fixed effect in Models C and D.

F-statistic p-value

A: Abstinence, Final Four Weeks of Treatment (n=399)

Race/Ethnicity (White, Black, Hispanic) F(2,2081)=0.26 .776

Abstinent at Study Entry F(1,2081)=49.27 <.001

Time x Treatment (TES vs TAU) F(1,2081)=4.41 .036

B: Retention at Week 12 (n=434)

Race/Ethnicity (White, Black, Hispanic) F(2, 420)=0.19 .827

Treatment (TES vs TAU) F(1, 420)=2.74 .099

Abstinent at Study Entry F(1, 420)=4.47 .035

C: Social Functioning at Week 12, total score (n=378)

Race/Ethnicity (White, Black, Hispanic) F(2,363)=2.80 .062

Abstinent at Study Entry F(1,363)=0.04 .846

Treatment (TES vs TAU) F(1,363)=1.24 .266

Baseline Social Functioning F(1,363)=98.45 <.001

Site F(9,363)=0.70 .713

D: Coping Strategies at Week 12, mean score (n=378)

Treatment (TES vs TAU) × Race (White, Black, Hispanic) × Abstinent at Study Entry F(2,356)=3.62 .028

(Log) Baseline Coping F(2,356)=78.42 <.001

Site F(9,356)=1.02 .421

E: Craving at Week 12, last 7 days (n=376)

Race/Ethnicity (White, Black, Hispanic) F(2,359)=0.57 .565

Baseline Craving F(1,359)=40.61 <.001

Treatment (TES v TAU) × Abstinent at Study Entry F(1,359)=6.01 .015
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Table 5

Final GLM models exploring the association between race/ethnicity (White, Black/African American, 

Hispanic/Latino) and acceptability of (A) treatment-as-usual (TAU) and (B) Therapeutic Education System 

(TES) over time (weeks 4, 8, and 12), controlling for abstinence status at study entry (positive or negative).

F-statistic p-value

A: Acceptability of TAU (n=398)

Time (continuous, 4, 8, 12) F(1,632)=0.15 .698

Race/Ethnicity (White, Black, Hispanic) F(2,632)=5.85 .003

Abstinent at Study Entry F(1,632)=2.87 .091

Treatment (TES vs TAU) F(1,632)=3.72 .054

B: Acceptability of TES (n=200 TES arm only)

Time (continuous variable, 4, 8, 12) F(1, 340)=0.02 .878

Race/Ethnicity (White, Black, Hispanic)) F(2, 340)=3.75 .025

Abstinent at Study Entry F(1, 340)=0.96 .327
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